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1. Title: Relative reactivity of the V3 loop PND of HIV-1 subtypes A, B, C, D, and F 
with sera from selected Ugandan localities Type: Scientific. Publication Vol. No.: 140 
Publication Issue Number: #8 Year of Publication: 1995, Authors and Description: 
Riley JP, Pestano GA, Hosford K, Francis C, Xie JM, Mugyenyi P, Kataaha P, 
Katongole-Mbidde E, Anokbonggo WW, Guyden J	

EXECUTIVE SUMMARY:  
Synthetic peptides comprising the predicted principal Neutralizing determinant (PND) in new 
African and North American HIV-1 clones were tested in ELISA for reactivity with ninety 
six serum samples from asymptomatic donors in six selected localities in Uganda. 
Irrespective of the geographical origin of the samples, the majority of the test sera cross-
reacted at high intensities with the peptides derived from the North American clone, BRT3.6 
(Group B), the Ugandan clone, CUG045, (Group C), and the Romanian clone, FRMA (Group 
F). The frequency of reactivity of the peptides from BRT3.6, CUG045, and FRMA were 
within the ranges of 57-100%, 50-100%, and 57-100%, respectively, for the sera collected 
from these disparate localities. In contrast to these findings, the V3 peptides derived from the 
other Ugandan isolates showed a more restricted pattern of reactivity with the same serum 
samples: AUG06c (1-63%), DUG23c (2%), and DUG044 (38-87%). The results from ELISA 
inhibition assay indicated that the V3 peptide from BRT 3.6, CUG045, and FRMA express 
closely related antigenic specificities quite distinct from those in AUG06c and DUG044. The 
residues comprising the PND in BRT 3.6, CUG045, and FRMA appear to be well conserved 
in the HIV-1 subtypes prevalent in the selected Ugandan locales. 
 

2. Title: A pilot study of antituberculosis combinations comparing rifabutin with 
rifampicin in the treatment of HIV-1 associated tuberculosis. A single-blind 
randomized evaluation in Ugandan patients with HIV-1 infection and pulmonary 
tuberculosis. Type: Scientific. Publication Vol. No.: 3 Publication Issue Number: #79 
Year of Publication: 1995, Authors and Description: Schwander S, Rüsch-Gerdes S, 
Mateega A, Lutalo T, Tugume S, Kityo C, Rubaramira R, Mugyenyi P, Okwera A, 
Mugerwa R. 

EXECUTIVE SUMMARY: 
Setting: This pilot study was conducted at the Joint Clinical Research Centre (JCRC) in 
Kampala, Uganda, where tuberculosis (TB) is an epidemic health problem aggravated by the 
HIV-1 pandemic. Objective: To evaluate the feasibility of a larger phase III trial utilizing 
rifabutin as a substitute for rifampicin in short-course therapy for pulmonary TB. Design: 
Single-blind randomized trial in 50 patients with new onset smear- and culture-positive 
pulmonary tuberculosis and HIV-1 infection. Comparison of daily, intermittently supervised 
6-month treatment regimens of rifabutin versus rifampicin, together with isoniazid, 



ethambutol and pyrazinamide. Results: Rifabutin- and rifampicin-containing regimens had 
comparable efficiency. However, rifabutin-treated patients had significantly more rapid 
clearance of acid-fast bacilli from sputum at 2 months (P < 0.05, Fisher exact test) and over 
the entire study period (P < 0.05, logrank test) than rifampicin-treated patients. The presence 
of cavitary disease was associated with a longer sputun conversion time for patients treated 
with either regimen. No major adverse events requiring dosage reduction or withdrawal of 
any study medication were seen in either treatment group. Mean absolute peripheral blood 
CD4 T lymphocyte counts increased by 28% from week 0 to week 12 in all subjects (334-
427/mu l, respectively). An unexpected finding was the isolation of Mycobacterium 
africanum from 49% of the sputum cultures. This is the first report indicating a high 
prevalence of M. africanum in human TB in Uganda. Conclusion: Short-course 
antituberculosis regimens containing rifabutin or rifampicin are both safe and efficacious in 
the treatment of HIV-1 associated tuberculosis. Rifabutin-containing regimens were 
associated with earlier sputum smear and culture conversion. 
 

3. Title: Hematological reference ranges among healthy Ugandans. Type: Scientific. 
Publication Vol. No.: 2 Publication Issue Number: #2 Year of Publication: 1995, 
Authors and Description: Tugume SB, Piwowar EM, Lutalo T, Mugyenyi PN, Grant 
RM, Mangeni FW, Pattishall K, Katongole-Mbidde E.	

EXECUTIVE SUMMARY: 
To assess the validity of the reference values for hematologic and immunologic indices 
currently used in Africa, we evaluated blood samples from 3,311 human 
immunodeficiency virus (HIV)-negative Ugandans aged 1 week to 92 years. Erythrocyte, 
hemoglobin, and hematocrit levels and mean corpuscular volume all significantly 
increased with age (P < 0.001) and were independent of gender until the age of 13 years, 
after which the levels were higher in males than in females (P < 0.001). White blood cell, 
neutrophil, lymphocyte, basophil, and monocyte counts significantly declined with age 
until the age of 13 years (P < 0.001), with no differences by gender, while platelet counts 
declined with age (P < 0.001) and showed differences by gender only among adults older 
than age 24 years. CD4+- and CD8+-cell counts declined with age until the age of 18 
years; thereafter, females had higher counts than males. The absolute values for many of 
these parameters differed from those reported for populations outside Africa, suggesting 
that it may be necessary to develop tables of reference values for hematologic and 
immunologic indices specific for the African population. This may be particularly 
important with regard to CD4+-cell counts among children because significant differences 
in absolute and percent CD4+-cell counts exist between the values for Western 
populations and the values for the population evaluated in our study. These differences 
could influence the decision to initiate antiretroviral therapy among children infected with 
HIV. 
 



4. Title: Antiretroviral treatment in Africa. AIDS. Type: Scientific. Publication Vol. No.: 
# Publication Issue Number: # Year of Publication: 1997, Authors and Description: 
Colebunders R, Karita E, Taelman H, Mugyenyi P. 

EXECUTIVE SUMMARY: 
Demand for treatment with antiretroviral (ARV) drugs increased in Africa in the wake of the 
July 1996 AIDS Conference in Vancouver, during which combination ARV treatment 
including protease inhibitors was shown to dramatically improve the quality and length of life 
for people with AIDS. However, 1 year after the Vancouver Conference, ARV drugs remain 
scarce in Africa. Most people treated with antivirals in Africa try to acquire their drugs by 
ordering them through friends outside Africa or by travelling to Europe or the US. ARV 
treatment is becoming more complicated and treatment strategies change rapidly. The 
imbalance between the high price of ARV treatment and the scarcity of resources, competing 
health care needs, and the continent's weak health care systems all impede the introduction of 
large-scale ARV treatment in Africa. Nonetheless, if neither governments, organizations, nor 
industry provide ARV, HIV-infected people, their families, and physicians may try to obtain 
them through informal channels. Poor quality ARV may then be procured, sold at extremely 
high prices, and inadequately administered. Indications for ARV treatment, indications of 
ARV as preventive therapy, and requirements to introduce ARV are discussed. 
 

5. Title: HIV-1 Risk and Vaccine Acceptability in the Ugandan Military. Journal of 
AIDS and Human Retroviruses Type: Scientific. Publication Vol. No.: # Publication 
Issue Number: # Year of Publication: 1997, Authors and Description: Hom D, 
Johnson J, Mugyenyi P, Byaruhanga R, Kityo C, Loughlin A, Svilar GM, Vjecha M, 
Mugerwa R, Ellner J. 
 

6. Title: Clinical course of human immunodeficiency virus type 1 associated pulmonary 
tuberculosis during short-course antituberculosis therapy Type: Scientific. Publication 
Vol. No.: 9 Publication Issue Number: #74 Year of Publication: 1997, Authors and 
Description: Schwander SK, Dietrich M, Mugyenyi P, Kityo C, Okwera A, Johnson J, 
Nsubuga P, Ruesch-Gerdes S, Whalen C. 

EXECUTIVE SUMMARY: 
To describe the clinical response to antituberculosis therapy in HIV-1 disease, 49 HIV-1 
positive Ugandan adults (mean age 29.4 years; 68% men) with active pulmonary tuberculosis 
(PTB) were studied in a trial of rifampicin containing short-course antituberculosisis 
regimens. At presentation, 18 patients were PPD non-reactors (PPD skin test induration < 
2mm), ten patients (20%) had non-cavitary lung disease. The mean CD4 lymphocyte count at 
presentation was 339/microliters (+/- SD 275). Among patients with abnormal baseline 
clinical values, the median time to resolution of fever, weight gain of 10%, increase of 
haemoglobin to 10g/dl and of Karnofsky performance score (KPS) to 80 occurred before 
sputum smear and culture conversion. Short-term survival was associated with: baseline 
lymphocytes < 1200/microliters, (Odds ratio (OR) 17.5), CD4+ lymphocytes < 
200/microliters (OR 9.8), cavitary lung disease, (OR 0.6), atypical chest radiograph, (OR 



6.7), and PPD non-reactivity, (OR 13.5), PPD non-reactivity and non-cavitary disease were 
associated with significantly lower CD4 lymphocyte counts. Affordable serial measurements 
parallel the response to therapy and predict survival in HIV-associated PTB. 

7. Title: A Trial of three regimens to prevent tuberculosis in Uganda adults infected with 
the human immunodeficiency virus. Type: Scientific. Publication Vol. No.: 337 
Publication Issue Number: #12 Year of Publication: 1997, Authors and Description: 
Whalen CC, Johnson JL, Okwera A, Hom DL, Mugyenyi P, Kityo C, Mugerwa RD, 
Ellner JJ. 

EXECUTIVE SUMMARY: 
Background Infection with the human immunodeficiency virus (HIV) greatly increases the 
risk of reactivation tuberculosis. We evaluated the safety and efficacy of three preventive-
therapy regimens in a setting where exposure to tuberculosis is common. Methods We 
performed a randomized, placebo-controlled trial in 2736 HIV-infected adults recruited in 
Kampala, Uganda. Subjects with positive tuberculin skin tests (induration, ≤5 mm) with 
purified protein derivative (PPD) were randomly assigned to one of four regimens: placebo 
(464 subjects), isoniazid daily for six months (536), isoniazid and rifampin daily for three 
months (556), or isoniazid, rifampin, and pyrazinamide daily for three months (462). Subjects 
with anergy (0 mm induration in reaction to PPD and candida antigens) were randomly 
assigned to receive either placebo (323 subjects) or six months of isoniazid (395). The 
medications were dispensed monthly and were self-administered. Results Among the PPD-
positive subjects, the incidence of tuberculosis in the three groups that received preventive 
therapy was lower than the rate in the placebo group (P=0.002 by the log- rank test). The 
relative risk of tuberculosis with isoniazid alone, as compared with placebo, was 0.33 (95 
percent confidence interval, 0.14 to 0.77); with isoniazid and rifampin, 0.40 (0.18 to 0.86); 
and with isoniazid, rifampin, and pyrazinamide, 0.51 (0.24 to 1.08). Among the subjects with 
anergy, the relative risk of tuberculosis was 0.83 (95 percent confidence interval, 0.34 to 
2.04) with isoniazid as compared with placebo. Side effects were more common with the 
multidrug regimens, and particularly with the regimen containing pyrazinamide. Survival did 
not differ among the groups, but the subjects with anergy had a higher mortality rate than the 
PPD- positive subjects. Conclusions A six-month course of isoniazid confers short- term 
protection against tuberculosis among PPD-positive, HIV-infected adults. Multidrug 
regimens with isoniazid and rifampin taken for three months also reduce the risk of 
tuberculosis. 

8. Title: Diversity of the vif gene of human immunodeficiency virus type 1 in Uganda. 
Type: Scientific. Publication Vol. No.: 78 Publication Issue Number: #2 Year of 
Publication: 1997, Authors and Description: Wieland U, Seelhoff A, Hofmann A, 
Kühn JE, Eggers HJ, Mugyenyi P, Schwander S. 

EXECUTIVE SUMMARY: 
Little sequence information is available for human immunodeficiency virus type 1 (HIV-1) 
vif genes of African origin. Here we describe 37 new complete vif genes of 18 AIDS patients 
from Uganda and show that vif has a high in vivo genetic variability. vif proviral DNA 



sequences of peripheral blood cells were determined by direct sequencing of PCR products. 
Only 52% of the deduced Vif amino acids were absolutely conserved; when Vif sequences 
previously analysed were considered, only 32% of the Vif consensus sequence comprised 
conserved and as such possibly functionally important motifs. The high inter-individual vif 
variability was in contrast to a very low intra-individual variability. One patient carried a vif 
gene with a stable C-terminal deletion, but N-terminal truncations were not found in patients' 
predominant vif sequences. The vif genes analysed comprised subtypes A, D and an A/D 
mosaic. Phylogenetic analyses additionally showed that HIV- 1 in Uganda has spread across 
the boundaries of ethnic groups. 

9. Title: Instability of tuberculin and Candida skin test reactivity in HIV-infected 
Ugandans. The Uganda-Case Western Reserve University Research Collaboration.. 
Type: Scientific. Publication Vol. No.: 158 Publication Issue Number: #6 Year of 
Publication: 1997, Authors and Description: Johnson JL, Nyole S, Okwera A, Whalen 
CC, Nsubuga P, Pekovic V, Huebner R, Wallis RS, Mugyenyi PN, Mugerwa RD, 
Ellner JJ. 

EXECUTIVE SUMMARY: 
Anergy testing has been used as an adjunct to tuberculin testing for assessing M. 
tuberculosis (MTB) infection and indications for isoniazid preventive therapy in HIV-
infected persons. We examined factors associated with the stability of skin test responses to 
purified protein derivative (PPD) and candida antigens in a cohort of HIV-infected adults 
followed prospectively in a tuberculosis preventive therapy trial in Uganda. PPD-positive and 
anergic subjects in the placebo arms of the preventive therapy study underwent repeat skin 
testing and immunologic testing including measurement of MTB culture filtrate (CF)–
stimulated interferon gamma (IFN- γ ) and tumor necrosis factor alpha (TNF- α ) levels in 
whole-blood culture supernatants. Anergy was present in 27% of 4,058 HIV-infected subjects 
screened for the tuberculosis preventive therapy trial compared with 10% of 682 HIV-non-
infected persons. On follow-up testing of enrolled subjects, 42% of 139 initially anergic 
subjects were no longer anergic; two thirds of these had PPD reactions ⩾ 5 mm. Stability of 
anergy was associated with intercurrent opportunistic infections and AIDS-associated 
dermatitis at baseline. Thirty-five percent of 313 subjects with an initial positive PPD had a 
negative PPD test at follow-up, 26% of whom had a positive candida skin test at the same 
time as the negative PPD test. Baseline MTBCF-stimulated IFN- γ levels were significantly 
higher among PPD-positive subjects who remained PPD-positive than in those who were 
falsely negative. We conclude first that anergy is unstable and second that anergy testing is 
unreliable in identifying HIV-infected adults who are not infected with MTB and should not 
be used routinely for this purpose in assessing indications for isoniazid preventive therapy. 

10. Title: Apoptosis and T cell hyporesponsiveness in pulmonary tuberculosis. Type: 
Scientific. Publication Vol. No.: 179 Publication Issue Number: #4 Year of 
Publication: 1999, Authors and Description: Hirsch CS, Toossi Z, Vanham G, 
Johnson JL, Peters P, Okwera A, Mugerwa R, Mugyenyi P, Ellner JJ.  

EXECUTIVE SUMMARY: 



Mycobacterium tuberculosis (MTB)-induced T cell responses are depressed in peripheral 
blood mononuclear cells of persons with newly diagnosed pulmonary tuberculosis (TB), 
and levels of interferon (IFN)-gamma remain low even after completion of 
antituberculous therapy. Loss of MTB-reactive T cells through apoptotic mechanisms 
could account for this prolonged T cell hyporesponsiveness. T cell apoptosis was studied 
in TB patients and healthy control subjects. Both spontaneous and MTB-induced 
apoptosis (in CD4 and non-CD4 T cells) from TB patients was increased when compared 
with healthy control subjects, whereas coculture with control antigen (candida) had no 
effect on T cell apoptosis in either group of study subjects. An inverse correlation existed 
between increased MTB-induced T cell apoptosis and IFN-gamma and interleukin (IL)-2 
immunoreactivities. Successful antituberculous chemotherapy resulted in a 50% reduction 
in both spontaneous and MTB-induced apoptosis, which coincided with 3- and 8-fold 
increases in levels of MTB-stimulated IL-2 and IFN-gamma, respectively. These data 
indicate that apoptotic pathways are operant during active MTB infection and may 
contribute to deletion of MTB-reactive T cells and the immunopathogenesis of this 
disease. 

 

BETWEEN 2000-2001 

11. Title: Cellular immunity to human immunodeficiency virus type 1 (HIV-1) clades: 
relevance to HIV-1 vaccine trials in Uganda Publication Vol. No.: 182 Publication 
Issue Number: #5 Year of Publication: 2000, Authors and Description: Cao H, Mani I, 
Vincent R, Mugerwa R, Mugyenyi P, Kanki P, Ellner J, Walker BD 

EXECUTIVE SUMMARY 
The first prophylactic human immunodeficiency virus type 1 (HIV-1) vaccine trial in Africa, 
with a clade B immunogen, is currently under way in Uganda, in a region where clades A and 
D are endemic. The use of a B clade vaccine is based on anticipated cross-recognition of 
endemic strains of HIV-1 in Uganda, but, in fact, little is known about the cytotoxic T 
lymphocyte (CTL) responses in that region. Seventeen HIV-1-infected volunteers from 
Kampala, Uganda, were studied to determine the immune responses elicited by natural 
infection with local HIV-1 strains. Despite the presence of broad cross-clade recognition, the 
CTL responses to the infecting viral clade were highest in most people. Recognition of 
nonendemic clade B antigens was similar to that of the coendemic local clade, and, in some 
instances, cross-recognition of clade B was greater. Nevertheless, the degree of cross-clade 
cellular responses we observed lends justification to the use of clade B-based immunogens in 
the current phase 1 vaccine trial in Uganda. 

 
12. Title: T cell activation, apoptosis and cytokine dysregulation in the (co)pathogenesis of 

HIV and pulmonary tuberculosis (TB). Publication Vol. No.: 122 Publication Issue 
Number: #3 Year of Publication: 2000, Authors and Description: Hertoghe T, Wajja A, 
Ntambi L, Okwera A, Aziz MA, Hirsch C, Johnson J, Toossi Z, Mugerwa R, Mugyenyi 
P, Colebunders R, Ellner J, Vanham G. 
 



EXECUTIVE SUMMARY: 

Immune parameters were compared in four groups of Ugandan subjects: HIV-and HIV+ adult 
patients with active pulmonary TB (HIV- PTB n = 38; HIV+ PTB n = 28), patients with HIV 
infection only (n = 26) and PPD+ healthy controls (n = 25). Compared with healthy controls, 
CD4 and CD8 T cells from patients with HIV and/or PTB expressed more activation markers 
(HLA-DR, CD38); their CD8 T cells expressed more CD95 (pre-apoptosis) and less CD28 
(co-stimulatory receptor). Peripheral blood mononuclear cells (PBMC) of patients with either 
HIV or PTB were impaired in interferon-gamma (IFN-gamma) production upon antigenic 
stimulation. PTB (with or without HIV) was characterized by monocytosis, granulocytosis, 
increased transforming growth factor-beta 1 production and PPD-induced apoptosis. In vivo 
CD4 T cell depletion, in vitro increased spontaneous CD4 T cell apoptosis and defects in 
IFN-gamma responses upon mitogenic stimulation were restricted to HIV+ subjects (with or 
without PTB). Overlapping and distinctive immune alterations, associated with PTB and 
HIV, might explain mutual unfavourable influences of both diseases. 

13. Title: Quantitative sputum bacillary load during rifampin-containing short course 
chemotherapy in human immunodeficiency virus-infected and non-infected adults 
with pulmonary tuberculosis. The international journal of tuberculosis and lung 
disease: the official journal of the International Union against Tuberculosis and Lung 
Disease Publication Vol. No.: 4 Publication Issue Number: #6 Year of Publication: 
2000, Authors and Description: Joloba M L; Johnson J L; Namale A; Morrissey A; 
Assegghai A E; Mugerwa R D; Ellner J J; Eisenach K D. 

EXECUTIVE SUMMARY: 
Setting: National Tuberculosis (TB) Treatment Centre, Mulago Hospital and Joint Clinical 
Research Centre, Kampala, Uganda. Objective: To compare the quantitative sputum bacillary 
load between TB patients infected with the human immunodeficiency virus (HIV) and those 
non-infected, during treatment with standard short course chemotherapy (SCC). 
Design: To compare clinical characteristics and quantitative sputum bacillary load as 
measured by quantitative acid-fast bacilli (AFB) smears, colony forming unit (cfu) assay and 
time until positive culture in the BACTEC radiometric liquid system between 14 HIV-
infected and 22 non-HIV-infected adults with initial episodes of smear-positive pulmonary 
TB at baseline and during treatment with standard four-drug SCC. Results: Other than 
cavitation (P = 0.042) and adenopathy (P = 0.03), which were more common among non-
HIV-infected and HIV-infected patients, respectively, there were no significant differences in 
baseline demographic, clinical, radiological and laboratory characteristics between the 
groups. Mean pretreatment sputum bacillary burden (6.5+/-0.51 log10 AFB/ml, 5.91+/-0.91 
log10 cfu/ml and 1.8+/-1.7 days until positive BACTEC culture for HIV-infected patients 
and 6.32+/-0.85 log10 AFB/ml, 5.58+/-0.68 log10 cfu/ml and 1+/-1.2 days until positive 
BACTC culture for non-HIV-infected patients) were comparable between HIV-infected and 
non-HIV-infected patients. Clinical and bacteriological responses to standard SCC and 
treatment outcome did not differ between the groups. Conclusion: Quantitative sputum 
bacillary load at baseline and during SCC did not differ significantly between HIV-infected 
and non-HIV-infected adults with initial episodes of smear-positive TB. 



 
14. Title: Determination of drug susceptibility and DNA fingerprint patterns of clinical 

isolates of Mycobacterium tuberculosis from Kampala, Uganda. East African Medical 
Journal Publication Vol. No.: 77 Publication Issue Number: #2 Year of Publication: 2000, 
Authors and Description: Joloba M L; Whalen C C; Cave D M; Eisenach K D; Johnson J 
L; Okwera A; Morrissey A; Bajaksouzian S; Feagin J; Mugerwa R; Ellner J; Jacobs M R. 

EXECUTIVE SUMMARY: 
To ascertain the rate of initial drug resistance and transmission patterns of Mycobacterium 
tuberculosis in Kampala, Uganda. National Tuberculosis (TB) Treatment Centre, Mulago 
Hospital, Kampala, Uganda and Case Western Reserve University, Cleveland, Ohio, USA 
and McClellan Memorial Veterans Hospital, Little Rock, Arkansas, USA. Using a 
radiometric BACTEC 460 TB system, susceptibility of 215 M. tuberculosis isolates from 
previously untreated patients from Kampala, Uganda (age range, 17-48 years, mean, 28 
years; 56% males and 69% human immunodeficiency virus (HIV)-seropositive) was 
determined for isoniazid, rifampin, streptomycin and ethambutol. Isolates from 73 patients, 
selected on the basis of geographical location, were tested for strain diversity or relatedness 
using the IS6110 DNA fingerprinting technique. Resistance rates were as follows: isoniazid, 
7.9% streptomycin, 6.1% rifampin, 1.4% and ethambutol 0.9%. Twelve per cent of the strains 
were resistant to at least one of the first line drugs tested and 4.7% were multiply resistant. 
There were no significant differences in resistance rates between patients with and without 
HIV infection. Using the number and size of DNA fragments containing IS6110, only three 
clusters of isolates with identical RFLP patterns were found out of the 73 isolates tested 
(8.2%). Each cluster contained two isolates. Three (4.1%) isolates had less than seven copies 
of IS6110. This study shows that in Uganda initial drug resistance rates to anti-tuberculosis 
agents are low and similar to other sub-Saharan African countries and that multiple strains of 
M. tuberculosis have been transmitted within the community. 

 
15. Title: Expression of chemokine receptors on CD4+ T cells in peripheral blood from HIV-

infected individuals in Uganda.  Publication Vol. No.: 20 Publication Issue Number: #6 
Year of Publication: 2000, Authors and Description: Oishi K, Hayano M, Yoshimine H, 
Tugume SB, Kebba A, Mugerwa R, Mugyenyi P, Kumatori A, Matsushima K, Nagatake 
T. 

EXECUTIVE SUMMARY: 
CXCR4, a coreceptor for T cell (T)-tropic HIV-1, is preferentially expressed on naive T cells, 
whereas CCR5, a coreceptor for macrophage (M)-tropic HIV-1, is preferentially expressed on 
previously activated memory T cells and the Th1 subset of CD4+ T cells. CCR4 is 
preferentially expressed on the Th2 subset of CD4+ T cells. A cross-sectional flow cytometry 
study was conducted to evaluate the expression of CXCR4, CCR5, and CCR4 on the 
peripheral blood CD4+ T cells from African HIV-1-infected and uninfected Ugandan adults. 
The plasma viral load in HIV-1-infected individuals was also examined. Upregulation of 
CCR4 and CCR5 expression but no decrease in CXCR4 expression on CD4+ T cells were 
obtained in peripheral blood from African adults with progression of the disease. Plasma 
HIV-1 viremia significantly and inversely correlated with the peripheral CD4+ T cell count 
but did not correlate with the degree of CCR4 and CCR5 expression on the peripheral CD4+ 
T cells in HIV-1-infected individuals. Our present data suggest an increase in percentage of 
activated memory CD4+ T cells in the advanced stage of HIV-1 infection among African 



adults. There was no evidence of a Th1 to Th2 shift in terms of chemokine receptor 
expression profile with advancing disease in the peripheral blood of these subjects. 

16. Title: Augmentation of apoptosis and interferon-gamma production at sites of active 
Mycobacterium tuberculosis infection in human tuberculosis.  Publication Vol. No.: 
183 Publication Issue Number: #5 Year of Publication: 2001, Authors and 
Description: Hirsch CS, Toossi Z, Johnson JL, Luzze H, Ntambi L, Peters P, McHugh 
M, Okwera A, Joloba M, Mugyenyi P, Mugerwa RD, Terebuh P, Ellner JJ. 

EXECUTIVE SUMMARY: 

Pleural tuberculosis (TB) was employed as a model to study T cell apoptosis at sites of active 
Mycobacterium tuberculosis (MTB) infection in human immunodeficiency virus (HIV)-
coinfected (HIV/TB) patients and patients infected with TB alone. Apoptosis in blood and in 
pleural fluid mononuclear cells and cytokine immunoreactivities in plasma and in pleural 
fluid were evaluated. T cells were expanded at the site of MTB infection, irrespective of HIV 
status. Apoptosis of CD4 and non-CD4 T cells in the pleural space occurred in both HIV/TB 
and TB. Interferon (IFN)-gamma levels were increased in pleural fluid, compared with 
plasma. Spontaneous apoptosis correlated with specific loss of MTB-reactive, IFN-gamma-
producing pleural T cells. Immunoreactivities of molecules potentially involved in apoptosis, 
such as tumor necrosis factor-alpha, Fas-ligand, and Fas, were increased in pleural fluid, 
compared with plasma. These data suggest that continued exposure of immunoreactive cells 
to MTB at sites of infection may initiate a vicious cycle in which immune activation and loss 
of antigen-responsive T cells occur concomitantly, thus favoring persistence of MTB 
infection. 

 
17. Title: Uganda-Case Western Reserve University Research Collaboration. Duration of 

efficacy of treatment of latent tuberculosis infection in HIV-infected adults. AIDS.  
Publication Vol. No.: 15 Publication Issue Number: #16 Year of Publication: 2001, 
Authors and Description: Johnson JL, Okwera A, Hom DL, Mayanja H, Mutuluuza 
Kityo C, Nsubuga P, Nakibali JG, Loughlin AM, Yun H, Mugyenyi PN, Vernon A, 
Mugerwa RD, Ellner JJ, Whalen CC 

EXECUTIVE SUMMARY:  

BACKGROUND: Treatment of latent infection is needed to protect HIV-infected individuals 
against tuberculosis. A previous report addressed short-term efficacy of three regimens in 
HIV-infected adults. We now report on long-term efficacy of the study regimens. 
METHODS: Three daily self-administered regimens were compared in a randomized 
placebo-controlled trial in 2736 purified protein derivative (PPD)-positive and anergic HIV-
infected adults. PPD-positive subjects were treated with isoniazid (INH) for 6 months (6H), 
INH plus rifampicin for 3 months (3HR), INH plus rifampicin and pyrazinamide for 3 
months (3HRZ), or placebo for 6 months. Anergic subjects were randomized to 6H or 
placebo. RESULTS: 6H initially protected against tuberculosis in PPD-positive individuals; 
however, benefit was lost within the first year of treatment. Sustained benefit was observed in 
persons receiving 3HR and 3HRZ. In a Cox regression analysis, the adjusted relative risk for 
tuberculosis compared with placebo was 0.67 [95% confidence interval (CI), 0.42-1.07] for 
6H, 0.49 (95% CI, 0.29-0.82) for 3HR, and 0.41 (95% CI, 0.22-0.76) for 3HRZ. When the 
rifampicin-containing regimens were combined, the adjusted relative risk for tuberculosis 
compared with placebo was 0.46 (95% CI, 0.29-0.71). Among anergic subjects, a modest 
degree of protection with 6H was present (adjusted relative risk, 0.61; 95% CI, 0.32-1.16). 
Treatment of latent tuberculosis infection had no effect on mortality. CONCLUSION: Six 



months of INH provided short-term protection against tuberculosis in PPD-positive HIV-
infected adults. Three month regimens including INH plus rifampicin or INH, rifampicin and 
pyrazinamide provided sustained protection for up to 3 years. 
 

18 Title: Quantitative bacillary response to treatment in Mycobacterium tuberculosis 
infected and M. africanum infected adults with pulmonary tuberculosis. The 
international journal of tuberculosis and lung disease: the official journal of the 
International Union against Tuberculosis and Lung Disease.  Publication Vol. No.: 5 
Publication Issue Number: #6 Year of Publication: 2001, Authors and Description: 
Joloba M L; Johnson J L; Namale A; Morrissey A; Assegghai A E; Rüsch-Gerdes S; 
Mugerwa R D; Ellner J J; Eisenach K D. 

EXECUTIVE SUMMARY: 

BACKGROUND: Treatment of latent tuberculosis (TB) infection (LTBI) in Brazil is 
recommended only in the case of contacts of pulmonary smear-positive TB patients aged ≤15 
years with a tuberculin skin test (TST) ≥10 mm and no previous bacille Calmette-Guérin 
(BCG) vaccination or with a TST ≥15 mm regardless of previous BCG vaccination. 
OBJECTIVE: To evaluate the 2-year incidence and predictors of TB among contacts who did 
not meet the Brazilian criteria for LTBI treatment. DESIGN: Retrospective cohort study. 
Contacts aged between 12 and 15 years and those aged >15 years who did not meet the 
Brazilian criteria for LTBI treatment were enrolled in the study. RESULTS: TB incidence 
was 3.2% (22/667), with an estimated TB rate of 1649 per 100 000 population. Risk of TB 
was greater among the 349 contacts with TST ≥5 mm (5.4%) compared to the 318 contacts 
with TST < 5 mm (0.9%; RR 6.04, 95%CI 1.7–20.6). CONCLUSION: The high incidence of 
TB among contacts who did not meet the Brazilian criteria for LTBI treatment strongly 
suggests that these criteria should be reviewed. Furthermore, even among BCG-vaccinated 
contacts, TST in duration ≥5 mm was the only variable that predicted the development of TB 
disease within 2 years. 
 

19. Title: Increased replication of HIV-1 at sites of Mycobacterium tuberculosis infection: 
potential mechanisms of viral activation  Publication Vol. No.: 28 Publication Issue 
Number: #1 Year of Publication: 2001, Authors and Description: Toossi Z, Johnson 
JL, Kanost RA, Wu M, Luzze H, Peters P, Okwera A, Joloba M, Mugyenyi P, 
Mugerwa RD, Aung H, Ellner JJ, Hirsch CS. 

EXECUTIVE SUMMARY: 

Tuberculosis (TB) enhances HIV-1 replication and the progression to AIDS in dually infected 
patients. We employed pleural TB as a model to understand the interaction of the host with 
HIV-1 during active TB, at sites of Mycobacterium tuberculosis (MTB) infection. HIV-1 
replication was enhanced both in the cellular (pleural compared with blood mononuclear 
cells) and acellular (pleural fluid compared with plasma) compartments of the pleural space. 
Several potential mechanisms for expansion of HIV-1 in situ were found, including 
augmentation in expression of tumor necrosis factor (TNF)-alpha and the HIV-1 
noninhibitory beta-chemokine (MCP-1), low presence of HIV-1 inhibitory beta-chemokines 
(MIP-1 alpha, MIP-1 beta, and RANTES [regulated on activation, normal T expressed and 
secreted]), and upregulation in expression of the HIV-1 coreceptor, CCR5, by pleural fluid 
mononuclear cells. Thus, at sites of MTB infection, conditions are propitious both for 
transcriptional activation of HIV-1 in latently infected mononuclear cells, and facilitation of 



viral infection of newly recruited cells. These mechanisms may contribute to enhanced viral 
burden and dissemination during TB infection. 

20. Title: Impact of tuberculosis (TB) on HIV-1 activity in dually infected patients 
Publication Vol. No.: 123 Publication Issue Number: #2 Year of Publication: 2001, 
Authors and Description: Toossi Z, Mayanja-Kizza H, Hirsch CS, Edmonds KL, 
Spahlinger T, Hom DL, Aung H, Mugyenyi P, Ellner JJ, Whalen CW 

EXECUTIVE SUMMARY: 
Active TB in HIV-1-infected subjects is associated with increased HIV-1-related 
immunodeficiency and mortality. We assessed plasma viral load in HIV-1-infected patients 
with pulmonary TB (HIV/TB) and non-TB symptomatic HIV-1-infected patients (HIV). 
HIV-1 load was higher in HIV/TB compared with HIV at higher CD4 counts (> 500/microl) 
(P < 0.01), but not at lower CD4 counts (< 500/microl). We also evaluated the status of HIV-
1 gene expression in peripheral blood mononuclear cells (PBMC) and serum from HIV/TB 
and CD4-matched healthy HIV-infected patients (HIV/C) by reverse transcriptase-
polymerase chain reaction over a range of CD4 (> 900/microl to < 200/microl). HIV-1 RNA 
in serum and PBMC correlated to one another, and both were markedly higher in HIV/TB 
compared with HIV/C with higher CD4 counts. Also, during a longitudinal study of anti-
tuberculous chemoprophylaxis in HIV-1-infected patients, 10 subjects who developed TB 
had serologies before, at the time, and after the diagnosis of TB. These HIV/TB patients had 
an increase in viral load (average 2.5-fold) at the time of diagnosis of TB (P < 0.05). Overall, 
these data indicate that the transcriptional activity of HIV-1 is enhanced in HIV-1-infected 
patients with active TB, especially during early HIV-1 disease. As TB often is an early HIV-1 
opportunistic infection, it may particularly favour early viral replication and dissemination, 
and therefore contribute to progression of HIV-1 disease. 

 
21. Title: Resistance to antiretroviral therapy among patients in Uganda. Publication Vol. 

No.: 26 Publication Issue Number: #5 Year of Publication: 2001, Authors and 
Description: Weidle PJ, Kityo CM, Mugyenyi P, Downing R, Kebba A, Pieniazek D, 
Respess R, Hertogs K, De Vroey V, Dehertogh P, Bloor S, Larder B, Lackritz E. 

EXECUTIVE SUMMARY: 

OBJECTIVE: To characterize HIV-1 phenotypic resistance patterns and genotypic mutations 
among patients taking antiretroviral medications in Uganda. METHODS: We reviewed charts 
and retrieved archived plasma specimens from patients at an AIDS specialty center in 
Uganda where antiretroviral therapy has been used since 1996. Phenotypic and genotypic 
resistance testing was done on specimens associated with a viral load of 1000 copies/ml.	
RESULTS:	 Resistance testing of specimens was completed for 16 patients. Among 11 
specimens collected before initiation of antiretroviral therapy, no phenotypic resistance or 
primary genotypic mutations were found. Among 8 patients taking lamivudine, phenotypic 
resistance was found for 9 (90%) of 10 specimens and was associated with an M184V 
mutation in all nine cases. Among 12 patients taking zidovudine, no phenotypic resistance 
and few primary mutations were found. For 6 patients who were receiving protease 
inhibitors, we observed no phenotypic resistance and only one primary genotypic mutation 
associated with resistance.	 CONCLUSIONS:	 The absence of apparent resistance among 
samples collected before antiretroviral therapy supports the notion that a similar approach to 
selection of antiretroviral therapy can generally be used against non-B subtypes. A genotypic 
marker of antiretroviral resistance to lamivudine in HIV-1 subtypes A, C, and D was similar 
to those in subtype B infections. These results suggest that the methods used for monitoring 



for the emergence of drug resistance in antiretroviral programs in Africa may be similar to 
those used in developed settings. 

YEAR 2002/2003 
22. Title: Therapeutic responses to AZT + 3TC + EFV in advanced antiretroviral naive 

HIV type 1-infected Ugandan patients.. Publication Vol. No.: 18 Publication Issue 
Number: #16 Year of Publication: 2002, Authors and Description: Kebba A, Atwine 
D, Mwebaze R, Kityo C, Nakityo R, Peter M. 

EXECUTIVE SUMMARY: 

Convenient, non-food-dependent dosing, low tablet volume, and relatively low cost have 
made nonnucleoside reverse transcriptase inhibitors a first choice for both clinicians and 
patients in Uganda. Concerns exist as to their efficacy in patients with viral loads (VL) above 
100,000 copies/ml, a feature common to about 75% of HIV-1-infected patients presenting at 
the Joint Clinical Research Center (JCRC) in Uganda. Furthermore, there are few data on the 
response to such therapy of non-B subtypes, A and D, predominant in Uganda. Presented 
here is a retrospective analysis of therapeutic responses in 11 antiretroviral (ARV) naïve 
HIV-1-infected Ugandan patients who had been initiated on zidovudine (AZT), lamivudine 
(3TC), and efavirenz (EFV). Laboratory assessments subsequent to initiation of ARV 
therapy, done at 11.6 +/- 3.9 weeks and 30.6 +/- 5.9 weeks, showed 88.9 and 71.4% patients 
achieved undetectable viral load, respectively. Virological suppression to below detection 
occurred in 85.7% of patients at 11.6 weeks despite baseline VL >or= 100,000 copies/ml. At 
31 weeks there was a median increment of +183 cells/mm(3) in CD4(+) T lymphocytes. 
These findings reflect significant efficacy in the use of AZT + 3TC + EFV in advanced ARV 
naive non-B subtype HIV-1-infected patients. The therapeutic responses were comparable to 
those previously described in the western world. 
 

23. Title: HIV-1 Vaccine Trial Group. First trial of the HIV-1 vaccine in Africa: Ugandan 
experience. Publication Vol. No.: 324 Publication Issue Number: #7331 Year of 
Publication: 2002, Authors and Description: Mugerwa RD, Kaleebu P, Mugyenyi P, 
Katongole-Mbidde E, Hom DL, Byaruhanga R, Salata RA, Ellner JJ.  

EXECUTIVE SUMMARY: 

Problems in setting up the first trial of an HIV-1 vaccine in Uganda are described here by 
Mugerwa and colleagues. The authors explain how they solved these problems and give 
suggestions to help researchers who are starting future trials of HIV vaccines. 

 

24. Title: HIV vaccines: the Uganda experience. Vaccine. Publication Vol. No.: 20 
Publication Issue Number: #15 Year of Publication: 2002, Authors and Description: 
Mugyenyi PN. 

EXECUTIVE SUMMARY: 

By late 1980s Uganda was the epicenter of the AIDS epidemic in the world but strong 
preventive interventions and committed leadership has turned the epidemic round. HIV 
incidence and prevalence have declined but infection rates remain unacceptably high, making 
HIV vaccine research a priority. Uganda pioneered the first HIV vaccine trial in Africa but 
had to overcome ethical, scientific and logistical challenges. Preparation for HIV vaccine 
evaluation (PAVE) studies started in 1994 involving 3000 subjects followed up for 2 years. 



Results provided information on HIV vaccines acceptability, behavioral change, prevalence 
and incidence of HIV and gave indication for future successful HIV vaccine trial. In 1996, 
preparation for HIV vaccine trial of ALVAC (Clade B) HIV vCP205 to test for safety, 
immunogenicity and cross-clade reactivity started by building consensus in Uganda and 
addressing scientific, ethical, social, legal and political issues. The study recruited 40 healthy 
HIV negative volunteers (20 received the vaccine, 20 controls). The experience and skills 
gained forms a basis for more HIV vaccine trials and we will draw on this experience, and 
more trials using ALVAC (Clade A) HIV vaccine in both adults and children are being 
planned as a follow up. 

 

25. Title: Mycobacterium africanum subtype II is associated with two distinct genotypes 
and is a major cause of human tuberculosis in Kampala, Uganda Publication Vol. No.: 
40 Publication Issue Number: # Year of Publication: 2002, Authors and Description: 
Nieman S, Rusch-Gerdes S, Joloba ML, Whalen CC, Guwatudde D, Ellner JJ, 
Eisenach K, Fomukong N, Johnson JL, Mugerwa RD, Okwera A, Schwander SK. 

EXECUTIVE SUMMARY: 

The population structure of 234 Mycobacterium tuberculosis complex strains obtained during 
1995 and 1997 from tuberculosis patients living in Kampala, Uganda (East Africa), was 
analyzed by routine laboratory procedures, spoligotyping, and IS6110 restriction fragment 
length polymorphism (RFLP) typing. According to biochemical test results, 157 isolates 
(67%) were classified as M. africanum subtype II (resistant to thiophen-2-carboxylic acid 
hydrazide), 76 isolates (32%) were classified as M. tuberculosis, and 1 isolate was classified 
as classical M. bovis. Spoligotyping did not lead to clear differentiation of M. tuberculosis 
and M. africanum, but all M. africanum subtype II isolates lacked spacers 33 to 36, 
differentiating them from M. africanum subtype I. Moreover, spoligotyping was not sufficient 
for differentiation of isolates on the strain level, since 193 (82%) were grouped into clusters. 
In contrast, in the IS6110-based dendrogram, M. africanum strains were clustered into two 
closely related strain families (Uganda I and II) and clearly separated from the M. 
tuberculosis isolates. A further characteristic of both M. africanum subtype II families was 
the absence of spoligotype spacer 40. All strains of family I also lacked spacer 43. The 
clustering rate obtained by the combination of spoligotyping and RFLP IS6110 analysis was 
similar for M. africanum and M. tuberculosis, as 46% and 49% of the respective isolates were 
grouped into clusters. The results presented demonstrate that M. africanum subtype II isolates 
from Kampala, Uganda, belong to two closely related genotypes, which may represent unique 
phylogenetic branches within the M. tuberculosis complex. We conclude that M. africanum 
subtype II is the main cause of human tuberculosis in Kampala, Uganda. 

26. Title: Antiretroviral treatment in resource-poor settings: clinical research priorities 
Publication Vol. No.: 360 Publication Issue Number: #9344 Year of Publication: 
2002, Authors and Description: Rabkin M, El-Sadr W, Katzenstein DA, Mukherjee J, 
Masur H, Mugyenyi P, Munderi P, Darbyshire J.		

Abstract 
The prospects for antiretroviral therapy in resource-poor settings have changed recently and 
considerably with the availability of generic drugs, the drastic price reduction of brand-name 
drugs, and the simplification of treatment. However, such cost reductions, although allowing 



the implementation of large-scale donor programs, have yet to render treatment accessible 
and possible in the general population. 

Successfully providing HIV treatment in high-prevalence/high-caseload countries may 
require that we redefine the problem as a public health mass therapy program rather than a 
multiplication of clinical situations. The public health goal cannot simply be the reduction of 
morbidity and mortality for those treated but must be the reduction in morbidity and 
mortality for the many, that is, at a population level. 

27. Title: Assessment of a pilot antiretroviral drug therapy programme in Uganda: patients' 
response, survival, and drug resistance. Publication Vol. No.: 360 Publication Issue 
Number: #9326 Year of Publication: 2002, Authors and Description: Weidle PJ, 
Malamba S, Mwebaze R, Sozi C, Rukundo G, Downing R, Hanson D, Ochola D, 
Mugyenyi P, Mermin J, Samb B, Lackritz E. 

Abstract 
BACKGROUND: 
Little is known about how to implement antiretroviral treatment programmes in resource-
limited countries. We assessed the UNAIDS/Uganda Ministry of Health HIV Drug Access 
Initiative--one of the first pilot antiretroviral programmes in Africa--in which patients paid 
for their medications at negotiated reduced prices. 
METHODS: 
We assessed patients' clinical and laboratory information from August, 1998, to July, 2000, 
from three of the five accredited treatment centres in Uganda, and tested a subset of 
specimens for phenotypic drug resistance. 
FINDINGS: 
912 patients presented for care at five treatment centres. We assessed the care of 476 patients 
at three centres, of whom 399 started antiretroviral therapy. 204 (51%) received highly active 
antiretroviral therapy (HAART), 189 (47%) dual nucleoside reverse transcriptase inhibitors 
(2NRTI), and six (2%) NRTI monotherapy. Median baseline CD4 cell counts were 73 
cells/microL (IQR 15-187); viral load was 193817 copies/mL (37013-651 716). The 
probability of remaining alive and in care was 0.63 (95% CI 0.58-0.67) at 6 months and 0.49 
(0.43-0.55) at 1 year. Patients receiving HAART had greater virological responses than those 
receiving 2NRTI. Cox's proportional hazards models adjusted for viral load and regimen 
showed that a CD4 cell count of less than 50 cells/microL (vs 50 cells/microL or more) was 
strongly associated with death (hazard ratio 2.93 [1.51-5.68], p=0.001). Among 82 patients 
with a viral load of more than 1000 copies/mL more than 90 days into therapy, phenotypic 
resistance to NRTIs was found for 47 (57%): 29 of 37 (78%) who never received HAART 
versus 18 of 45 (40%) who received HAART (p=0.0005). 

INTERPRETATION: 
This pilot programme successfully expanded access to antiretroviral drugs in Uganda. 
Identification and treatment of patients earlier in the course of their illness and increased use 
of HAART could improve probability of survival and decrease drug resistance. 

 

28. Title: HIV Network for Prevention Trials. Immunogenicity of a recombinant human 
immunodeficiency virus (HIV)-canarypox vaccine in HIV-seronegative Ugandan 
volunteers: results of the HIV Network for Prevention Trials 007 Vaccine Study. 



Publication Vol. No.: 187 Publication Issue Number: #6 Year of Publication: 2003, 
Authors and Description: Cao H, Kaleebu P, Hom D, Flores J, Agrawal D, Jones N, 
Serwanga J, Okello M, Walker C, Sheppard H, El-Habib R, Klein M, Mbidde E, 
Mugyenyi P, Walker B, Ellner J, Mugerwa R. 

Abstract 

In the first preventative human immunodeficiency virus (HIV) vaccine study to be carried out 

in Africa, 40 HIV-seronegative Ugandan volunteers were randomly assigned to receive a 

canarypox vector containing HIV-1 clade B (env and gag-pro) antigens (ALVAC-HIV; n = 

20), control vector containing the rabies virus glycoprotein G gene (n = 10), or saline placebo 

(n = 10). Cytotoxic T lymphocyte activity against target cells expressing clade A, B, and D 

antigens was assessed using standard chromium-release and confirmatory interferon-gamma 

enzyme-linked immunospot (ELISPOT) assays. Neutralizing antibody responses to cell line-

adapted strains and primary isolates in all 3 clades were also tested. Twenty percent of 

vaccine recipients generated detectable cytolytic responses to either Gag or Env, and 45% 

had vaccine-induced HIV-specific CD8(+) T cell responses, as measured by the ELISPOT 

assay. In contrast, only 5% of the control group had vaccine-specific responses. Neutralizing 

antibodies against primary and laboratory-adapted HIV-1 clade B strains were seen in 10% 

and 15% of vaccine recipients, respectively, but responses against clades A and D were not 

detected. Although the immunogenicity of this clade B-based vaccine was low, ALVAC-HIV 

elicited CD8(+) T cell responses with detectable cross-activity against clade A and D 

antigens in a significant proportion of vaccine recipients. 
 

29. Title: Randomized trial of adjunctive interleukin-2 in adults with pulmonary 
tuberculosis. Publication Vol. No.: 168 Publication Issue Number: # Year of Publication: 
2003, Authors and Description: Johnson JL, Ssekasanvu E, Okwera A, Mayanja H, 
Hirsch CS, Nakibali J, Drzayich Jankus D, Eisenach KD, Boom WH, Ellner JJ, Mugerwa 
RD 

Abstract 

Introduction 

Multidrug-resistant tuberculosis (MDR-TB) is a hard-to-treat disease with a poor outcome of 
chemotherapy. In the present study, the efficacy and safety of recombinant human 
interleukin-2 (rhIL-2) were investigated in patients with MDR-TB. 

Material and methods 



Fifty culture-confirmed patients with MDR-TB were included. Twenty-five patients were 
randomly assigned to the trial group (injection of 500 000 IU of rhIL-2 once every other day 
at the first, third, fifth and seventh months in addition to standard multidrug therapy) and 
another 25 patients to the control group with standard multidrug therapy. All patients were 
monitored clinically, and T-cell subsets were analyzed by flow cytometry. 

Results 

The rates of sputum negative conversion and X-ray resolution in the trial group were higher 
than those of the control, and the improvements were significant by completion of treatment. 
In addition, CD4+CD25+ T cells in the controls rose gradually during treatment. The levels at 
the end of the seventh month were significantly higher than before, which were also 
significantly different when compared with those from the trial group at the same time. 
However, there were no such changes associated with treatment in the trial group. No 
significant differences appeared in other T cell subsets. 

Conclusions 

Exogenous IL-2 in the present regimen improves immunity status. Adjunctive 
immunotherapy with a long period of rhIL-2 is a promising treatment modality for MDR-TB. 

Keywords:	multidrug-resistant	tuberculosis,	immunotherapy,	interleukin-2,	CD4+CD25+	T	cells	

 

30. Title: Impact of mass measles campaigns among children less than 5 years old in 
Uganda. Publication Vol. No.: 187 Publication Issue Number: # Year of Publication: 
2003, Authors and Description: Nanyunja M, Lewis RF, Makumbi I, Seruyange R, 
Kabwongera E, Mugyenyi P, Talisuna A. 

Abstract 
In 1999-2001, a national measles control strategy was implemented in Uganda, including 
routine immunization and mass vaccination campaigns for children aged 6 months to 5 years. 
This study assesses the impact of the campaigns on measles morbidity and mortality. Measles 
cases reported from 1992 through 2001 were obtained from the Health Management 
Information System, and measles admissions and deaths were assessed in six sentinel 
hospitals. Measles incidence declined by 39%, measles admissions by 60%, and measles 
deaths by 63% in the year following the campaigns, with impact lasting 15 to 22 months. 
Overall, 64% of measles cases were among children <5 years of age, and 93% were among 
children </=15 years old. The cost per child vaccinated was $0.86. Routine immunization 
coverage remained low, at 61% in 2001. To eliminate measles in Uganda, routine 
immunization should be strengthened, campaigns should be conducted among those <15 
years of age, and nationwide case-based measles surveillance should be put in place. 

 

31. Title: Decreased serum opsonic activity against Streptococcus pneumoniae in human 
immunodeficiency virus-infected Ugandan adults. Publication Vol. No.: 37 Publication 
Issue Number: #11 Year of Publication: 2003, Authors and Description: Takahashi H, 
Oishi K, Yoshimine H, Kumatori A, Moji K, Watanabe K, Nalwoga H, Tugume SB, 
Kebba A, Mugerwa R, Mugyenyi P, Nagatake T. 



 

Abstract 

Type-specific immunoglobulin G (IgG) to pneumococcal capsular polysaccharide (CPS) and 
opsonic activity against Streptococcus pneumoniae were evaluated in serum samples from 36 
Ugandan adults with community-acquired pneumonia and 58 asymptomatic Ugandan adults 
with or without human immunodeficiency virus type 1 (HIV-1) infection. The levels of serum 
IgG to CPS were significantly higher in HIV-1–infected subjects than in HIV-uninfected 
subjects. Serum samples from HIV-1–infected subjects that had lower IgG titers 
demonstrated higher opsonic activity against type 3 (titers of 7) and type 9 (titers of 7–11) 
pneumococcal strains. Plasma HIV-1 load also correlated inversely with serum opsonic 
activity against these strains, and peripheral blood CD4+ lymphocyte numbers also tended to 
correlate with serum opsonic activity in asymptomatic HIV-1–infected adults. Our findings 
suggest that the opsonic activity of type-specific IgG is impaired in the serum of HIV-1–
infected African adults, which may expose them to a serious risk of invasive pneumococcal 
infections. 

32. Title: Antiretroviral therapy and sexual behavior: a comparative study between 
antiretroviral- naive and -experienced patients at an urban HIV/AIDS care High 
prevalence of antiretroviral resistance in treated Ugandans infected with non-subtype B 
human immunodeficiency virus type 1. Publication Vol. No.: 20 Publication Issue 
Number: #4 Year of Publication: 2004, Authors and Description: Bateganya M, Colfax G, 
Shafer LA, Kityo C, Mugyenyi P, Serwadda D, Mayanja H, Bangsberg D. 

 

 

1. Title: Characterization of a subtype D human immunodeficiency virus type 1 isolate 
that was obtained from an untreated individual and that is highly resistant to 
nonnucleoside reverse transcriptase inhibitors. Publication Vol. No.: 78 Publication 
Issue Number: #10 Year of Publication: 2004, Authors and Description: Gao Y, 
Paxinos E, Galovich J, Troyer R, Baird H, Abreha M, Kityo C, Mugyenyi P, 
Petropoulos C, Arts EJ. 

ABSTRACT 
Human immunodeficiency virus type 1 (HIV-1) isolates derived from HIV-infected, 
treatment-naive Ugandan infants were propagated and tested for sensitivity to antiretroviral 
(ARV) drugs. Although most subtype A and D isolates displayed inhibition profiles similar to 
those of subtype B strains, a subtype D isolate identified as D14-UG displayed high-level 
resistance to nevirapine in peripheral blood mononuclear cell cultures (>2,000-fold) and in 
MT4 cell cultures (∼800-fold) but weaker resistance to delavirdine (∼13-fold) and efavirenz 
(∼8-fold) in MT4 cell cultures. To investigate the possible mechanism for this resistance to 
nonnucleoside reverse transcriptase (RT) inhibitors (NNRTIs), the RT coding region 
in pol was sequenced and compared to the consensus RT sequence of NNRTI-resistant and 
NNRTI-sensitive subtype A, B, and D HIV-1 isolates. D14-UG did not contain the classic 
amino acid substitutions conferring NNRTI resistance (e.g., Y181C, K103N, and G190A) but 
did have some putative sites associated with drug resistance, I135L, T139V, and V245T. 



Wild-type and mutated protease-RT genes from D14-UG and an NNRTI-sensitive subtype D 
isolate from Uganda (D13-UG) were cloned into pNL4-3 to produce recombinant viruses and 
to determine the effects of the mutations on susceptibility to ARV drugs, specifically, 
NNRTIs. The results showed that I135L and/or V245T mutations can confer high-level 
resistance to nevirapine and delavirdine as well as low level cross-resistance to efavirenz. 
Finally, ex vivo fitness analyses suggested that NNRTI-resistant sites 135L and 245T in wild-
type isolate D14-UG may reduce RT fitness but do not have an impact on the fitness of the 
primary HIV-1 isolate. 

 

2. Title: Identification of a host gene subset related to disease prognosis of HIV-1 
infected individuals Publication Vol. No.: 4 Publication Issue Number: #14 Year of 
Publication: 2004, Authors and Description: Motomura K, Toyoda N, Oishi K, Sato 
H, Nagai S, Hashimoto S, Tugume SB, Enzama R, Mugewa R, Mutuluuza CK, 
Mugyeyi P, Nagatake T, Matsushima K. 

Abstract 
Although plasma-virus-RNA level and CD4-positive-T-cell count are useful to monitor clinical 
status of the human immunodeficiency virus (HIV)-infected individuals, clinical course is often 
varied among patients and sometimes difficult to predict. To identify additional parameters 
associated with disease progression, we examined by cDNA microarray the expression profiles of 
731 immune-response-related genes in the peripheral blood mononuclear cells (PBMCs) from 21 
HIV-positive individuals in Uganda. The analysis enabled the patients to be classified into three 
distinct groups on the basis of the gene expression patterns. Notably, these groups, clusters I, II 
and III, were highly associated with clinical status of the patients defined by CDC classification, 
categories A, B, and C, respectively. Statistical analysis identified 40 genes whose expressions 
were significantly up- or down-regulated in the cluster III patients (p<0.05). Up- and down-
regulated genes included ones involved in immature T lymphocytes differentiation, apoptosis 
signaling, and active HIV replication, suggesting that the levels of active destruction and 
regeneration of mature T lymphocytes associated with enhanced HIV-1 replication is related to 
the disease progression. Follow-up study showed that the cluster classification improved 
prediction of disease prognosis with the CDC classification. These findings provide new clues for 
studying perturbation of host immunity, pathogenesis, and disease prognosis of HIV-infected 
individuals. 
 

3. Title: Highly active antiretroviral therapy. Publication Vol. No.: 329 Publication Issue 
Number: #7475 Year of Publication: 2004, Authors and Description: Mugyenyi P. 

Abstract 

The barriers to providing highly active antiretroviral therapy (HAART) in poor countries 
have until recently seemed insurmountable. The cited problems have ranged from weak 
health systems and poor infrastructure to inadequate numbers of health professionals. In 
reality, the main barrier has been the very high cost of antiretroviral drugs. Current increase 



in access to HAART has resulted from cuts in the price of antiretroviral drugs and increased 
funding by international bodies, notably the Global AIDS Fund, the World Bank, and the 
President Bush Emergency Program for AIDS Relief. 

Africa's grim AIDS data include 25 million people living with HIV and 2.2 million dead in 
2003 alone.1 The challenge now is to move quickly from small town or community specific 
projects to provide nationwide high quality, equitable, and sustainable programmes. Valuable 
lessons have been learned from pilot programmes in poor countries, including the Malawi 
experience described in this issue, but individually these do not provide a blueprint for 
universally applicable scale-up models (p 1163).2 However, if the cumulative knowledge 
from these programmes is applied with tactical adjustment tailored to the local conditions it 
should be sufficient for programmes to proceed, without the need for new pilot studies, which 
would be unethical if they deny or delay the provision of life saving treatment to patients. 

The dreaded risk associated with scaling up HAART is the development of widespread drug 
resistance secondary to drug misuse,3 which in the long term may render the cheap first line 
antiretroviral drugs ineffective. Although initial data indicate good adherence4 and treatment 
outcomes in Africa, it is critical to enforce and maintain strong adherence strategies, as it is 
the key to success in controlling the carnage caused by HIV/AIDS 

 

4. Title: Multiple validated measures of adherence indicate high levels of adherence to 
generic HIV antiretroviral therapy in a resource-limited setting. Publication Vol. No.: 
36 Publication Issue Number: #5 Year of Publication: 2004, Authors and Description: 
Oyugi JH, Byakika-Tusiime J, Charlebois ED, Kityo C, Mugerwa R, Mugyenyi P, 
Bangsberg DR. 

Abstract 
BACKGROUND: 
There are no validated measures of adherence to HIV antiretroviral therapy in resource-poor 
settings. Such measures are essential to understand the unique barriers to adherence as access 
to HIV antiretroviral therapy expands. 
METHODS: 
We assessed correspondence between multiple measures of adherence and viral load 
suppression in 34 patients purchasing generic Triomune antiretroviral therapy (coformulated 
stavudine, lamivudine, and nevirapine; CIPLA, Ltd., Mumbai, India) in Kampala, Uganda. 
Measures included 3-day patient self-report, 30-day visual analog scale, electronic 
medication monitoring, and unannounced home pill count. HIV-1 load was determined at 
baseline and 12 weeks. 
RESULTS: 
Mean adherence was 91%-94% by all measures. Seventy-six percent of subjects had a viral 
load of <400 copies/mL at 12 weeks. All measures were closely correlated with each other (R 
= 0.77-0.89). Each measure was also significantly associated with 12-week HIV load. There 
was no significant difference between patient-reported and objective measures of adherence. 

CONCLUSIONS: 
This sample of patients purchasing generic HIV antiretroviral therapy has among the highest 
measured adherence reported to date. Patient-reported measures were closely associated with 



objective measures. The relative ease of administration of the 30-day visual analog scale 
suggests that this may be the preferred method to assess adherence in resource-poor settings. 

5. Title: High prevalence of antiretroviral resistance in treated Ugandans infected with 
non-subtype B human immunodeficiency virus type 1. Publication Vol. No.: 20 
Publication Issue Number: #4 Year of Publication: 2004, Authors and Description: 
Richard N, Juntilla M, Abraha A, Demers K, Paxinos E, Galovich J, Petropoulos C, 
Whalen CC, Kyeyune F, Atwine D, Kityo C, Mugyenyi P, Arts EJ. 

Abstract 

This study examined the emergence and prevalence of drug-resistant mutations in reverse 
transcriptase and protease coding regions in human immunodeficiency virus type 1 (HIV-1)-
infected Ugandans treated with antiretroviral drugs (ARV). Genotypic resistance testing was 
performed on 50 and 16 participants who were enrolled in a cross-sectional and longitudinal 
observational cohort, respectively. The majority of the 113 HIV-1 PR-RT sequences were 
classified as subtypes A and D. Drug resistance mutations were prevalent in 52% of ARV-
experienced individuals, and 17 of 27 ARV-resistant isolates had three mutations or more in 
reverse transcriptase. Resistance mutations in protease were less prevalent but only 17 of the 
50 patients were receiving a protease inhibitor upon sample collection. Mutations conferring 
drug resistance were also selected in 3 of 16 participants in the longitudinal cohort, i.e., less 
than 8 months after the initiation of ARV treatment. Rapid emergence of ARV resistance was 
associated with poor adherence to treatment regimens, which was related to treatment costs. 
ARV resistance did, however, appear at a slightly higher prevalence in HIV-1 subtype D (21 
of 33) than subtype A (7 of 25) infected individuals. Overall, this observational study 
suggests that ARV-resistant HIV-1 isolates are emerging rapidly in ARV-treated individual 
in Uganda and possibly other developing countries. 

 

6. Title: Transmission of HIV-1 infection in sub-Saharan Africa and effect of 
elimination of unsafe injections. Publication Vol. No.: 363 Publication Issue Number: 
# 9407 Year of Publication: 2004, Authors and Description: Schmid GP, Buvé A, 
Mugyenyi P, Garnett GP, Hayes RJ, Williams BG, Calleja JG, De Cock KM, 
Whitworth JA, Kapiga SH, Ghys PD, Hankins C, Zaba B, Heimer R, Boerma JT. 

Abstract 

During the past year, a group has argued that unsafe injections are a major if not the main 
mode of HIV-1 transmission in sub-Saharan Africa. We review the main arguments used to 
question the epidemiological interpretations on the lead role of unsafe sex in HIV-1 
transmission, and conclude there is no compelling evidence that unsafe injections are a 
predominant mode of HIV-1 transmission in sub-Saharan Africa. Conversely, though there is 
a clear need to eliminate all unsafe injections, epidemiological evidence indicates that sexual 
transmission continues to be by far the major mode of spread of HIV-1 in the region. 
Increased efforts are needed to reduce sexual transmission of HIV-1. 

 



 

7. Title: Protective responses in tuberculosis: induction of genes for interferon-gamma 
and cytotoxicity by Mycobacterium tuberculosis and during human tuberculosis. 
Publication Vol. No.: 60 Publication Issue Number: # 3 Year of Publication: 2004, 
Authors and Description:  Toossi Z, Mayanja-Kizza H, Kanost A, Edmonds K, 
McHugh M, Hirsch C. 

Abstract 

The host effector mechanisms against Mycobacterium tuberculosis infection are not well 
understood, and this remains a problem in the development of new vaccines and 
immunotherapies in tuberculosis (TB). Here, we studied the expression of genes for 
interferon gamma (IFN-γ) and molecules involved in lymphocyte-mediated cytotoxicity 
[granzyme B (grzB), perform, granulysin and Fas ligand (FasL)] against M. tuberculosis-
infected macrophages. The kinetics of expression of these molecules were first established in 
peripheral blood mononuclear cells (PBMC) of healthy donors, and then investigated in TB 
patients with and without HIV-1 coinfection and appropriate control groups. We found that 
only IFN-γ and grzB were induced by M. tuberculosis in PBMC from healthy purified protein 
derivative skin test reactive subjects. However, expression of neither gene nor IFN-γ protein 
correlated with intracellular M. tuberculosis growth containment by macrophages. 
Mycobacterium tuberculosis induction of IFN-γ, but not grzB, mRNA expression was 
significantly lower (P < 0.03) in TB patients as compared with healthy subjects. 

 

Year 2005 

8. Title: Human immunodeficiency virus-specific responses in adult Ugandans: patterns 
of cross-clade recognition. Publication Vol. No.: 79 Publication Issue Number: # 7 
Year of Publication: 2005, Authors and Description: Barugahare B, Baker C, 
K'Aluoch O, Donovan R, Elrefaei M, Eggena M, Jones N, Mutalya S, Kityo C, 
Mugyenyi P, Cao H. 

ABSTRACT 
Human immunodeficiency virus (HIV) or AIDS is currently the leading cause of death in 
Uganda, with at least three HIV clades (subtypes) accounting for most new infections. 
Whether an effective vaccine formulated on viruses from a single clade will be able to protect 
against infection from other local clades remains unresolved. We examined the T-cell 
immune responses from a cohort of HIV-seropositive individuals in Uganda with 
predominantly clade A and D infections. Surprisingly, we observed similar frequencies of 
cross-clade T-cell responses to the gag, env, and nef regions. Our data suggest that the level 
of viral sequence variability between distinct HIV strains does not predict the degree of cross-
clade responses. High sequence homologies were also observed between consensus peptides 
and sequences from viral isolates, supporting the use of consensus amino acid sequences to 
identify immunogenic regions in studies of large populations. 

 



9. Title: Antiretroviral therapy and sexual behavior: a comparative study between 
antiretroviral- naive and -experienced patients at an urban HIV/AIDS care and 
research center in Kampala, Uganda. Publication Vol. No.: 19 Publication Issue 
Number: # 11 Year of Publication: 2005, Authors and Description: Bateganya M, 
Colfax G, Shafer LA, Kityo C, Mugyenyi P, Serwadda D, Mayanja H, Bangsberg D. 

Abstract 
We examined whether use of antiretroviral (ARV) therapy is associated with 
increased sexual risk behavior in a cross-sectional study of patients undergoing 
ARV therapy (ARV experienced) compared to patients not undergoing ARV therapy (ARV-
naïve) attending an urban HIV clinic in Kampala, Uganda. Sexual behavior during the prior 6 
months and sexually transmitted disease (STD) treatment was determined by face-to-face 
structured interviews. Multiple logistic regression was used to identify independent correlates 
of sexual activity, multiple sexual partners, inconsistent condom use, and STD treatment 
during the prior 6 months. Three hundred forty-seven (48%) of the 723 respondents reported 
a history of sexual intercourse in the 6 months prior to the interview (sexually active). 
Receipt of ARV therapy was not associated with a significantly higher likelihood of being 
sexually active (adjusted odds ratio [AOR], 2.0 95% confidence interval [CI], 0.3-9.9). 
Among both ARV-experienced and ARV-naïve persons who were sexually active, 35% (120) 
reported one or more casual sexual partners in addition to a main partner (no difference by 
ARV status). Consistent condom use with spouse, regular, casual, and commercial partners 
was reported by 57%, 65%, 85%, and 85% of the sexually active respondents, respectively. 
The ARV-experienced respondents were more likely to report consistent condom use with 
their spouses than were ARV-naïve respondents (OR 2.82 95% CI 1.74-4.6). ARV-
experienced respondents were more likely than ARV-naïve respondents to have disclosed 
their HIV status to their spouses (OR 1.57 95% CI 1.07-2.30).The ARV-experienced group 
was more likely to report STD treatment in the prior 6 months (AOR 2.62 95% CI 1.8-3.83) 
than the ARV-naïve group. The findings suggest that in this population, use of 
ARV therapy was not associated with risky sexual behavior in the prior 6 months. Still, recall 
and social desirability biases remain important limitations in interpreting these conclusions. 
 

42. Title: Adherence to HIV antiretroviral therapy in HIV+ Ugandan patients purchasing 
therapy Publication Vol. No.: 16 Publication Issue Number: # 1 Year of Publication: 2005, 
Authors and Description: Byakika-Tusiime J, Oyugi JH, Tumwikirize WA, Katabira ET, 
Mugyenyi PN, Bangsberg DR. 

Abstract 
Our objective was to determine the level of adherence and reasons for non-adherence to 
antiretroviral therapy (ART) among HIV-positive (HIV+) people on ART in a resource-
limited setting. Patients receiving ART were recruited into the cross-sectional study from 
three treatment centres in Kampala, Uganda. The number of missed doses over the last three 
days was assessed by structured patient interviews and dichotomized at +/-95% adherence. 
Reasons for non-adherence were assessed with both structured patient interviews and 
unstructured qualitative interviews. Independent predictors of non-adherence were assessed 
with multivariate logistic regression. In all, 304 HIV-infected persons on ART were enrolled 
into the study. Factors associated with non-adherence were marital status (odds ratio (OR) = 
2.93, 95% confidence interval (CI) 1.32-6.50) and low monthly income <50 US$ [OR = 2.77, 
95% CI 1.64-4.67]. We concluded that levels of self-reported adherence in patients receiving 



ART in Kampala are comparable to levels in resource-rich settings with inability to purchase 
and secure a stable supply as a major barrier to adherence. 

 

43. Title: Depletion of regulatory T cells in HIV infection is associated with immune 
activation. Publication Vol. No.: 174 Publication Issue Number: # 7 Year of Publication: 
2005, Authors and Description: Eggena MP, Barugahare B, Jones N, Okello M, Mutalya S, 
Kityo C, Mugyenyi P, Cao H. 

Abstract 
Immune activation during chronic HIV infection is a strong clinical predictor of death and 
may mediate CD4(+) T cell depletion. Regulatory T cells (Tregs) are 
CD4(+)CD25(bright)CD62L(high) cells that actively down-regulate immune responses. We 
asked whether loss of Tregs during HIV infection mediates immune activation in a cross-
sectional study of 81 HIV-positive Ugandan volunteers. We found that Treg number is 
strongly correlated with both CD4(+) and CD8(+) T cell activation. In multivariate modeling, 
this relationship between Treg depletion and CD4(+) T cell activation was stronger than any 
other clinical factor examined, including viral load and absolute CD4 count. Tregs appear to 
decline at different rates compared with other CD4(+) T cells, resulting in an increased 
regulator to helper ratio in many patients with advanced disease. We hypothesize that this 
skewing may contribute to T cell effector dysfunction. Our findings suggest Tregs are a 
major contributor to the immune activation observed during chronic HIV infection. 
 

44. Title: T cell activation in HIV-seropositive Ugandans: differential associations with viral 
load, CD4+ T cell depletion, and coinfection. Publication Vol. No.: 191 Publication Issue 
Number: # 5 Year of Publication: 2005, Authors and Description: Eggena MP, Barugahare B, 
Okello M, Mutyala S, Jones N, Ma Y, Kityo C, Mugyenyi P, Cao H. 

Abstract 
Immune activation is thought to play a major role in the pathogenesis of human 
immunodeficiency virus (HIV). This effect may be particularly relevant in Africa, where 
endemic coinfections may contribute to disease progression, perhaps as a consequence of 
enhanced immune activation. We investigated the expression of CD38 and human leukocyte 
antigen (HLA)-DR on T cells in 168 HIV-seropositive volunteers in Uganda. We observed 
higher levels of CD4(+) and CD8(+) T cell activation in Uganda, compared with those 
reported in previous studies from Western countries. Coexpression of CD38 and HLA-DR on 
both CD4(+) and CD8(+) T cell subsets was directly correlated with viral load and inversely 
correlated with CD4(+) T cell counts. In antiretroviral therapy (ART)-naive 
volunteers, viral load and CD4(+) T cell count had stronger associations with CD8(+) 
and CD4(+) T cell activation, respectively. Virus suppression by ART was associated with a 
reduction in T cell activation, with a stronger observed effect on reducing CD8(+) compared 
with CD4(+) T cell activation. The presence of coinfection was associated with 
increased CD4(+) T cell activation but, interestingly, not with increased 
CD8(+) T cell activation. Our results suggest that distinct mechanisms differentially 
drive activation in CD4(+) and CD8(+) T cell subsets, which may impact the clinical 
prognostic values of T cell activation in HIV infection. 

 



45. Title: Mechanisms of apoptosis of T-cells in human tuberculosis. Publication Vol. No.: 25 
Publication Issue Number: # 4 Year of Publication: 2005, Authors and Description: Hirsch 
CS, Johnson JL, Okwera A, Kanost RA, Wu M, Peters P, Muhumuza M, Mayanja-Kizza H, 
Mugerwa RD, Mugyenyi P, Ellner JJ, Toossi Z. 

 
Abstract 
The role of TGF-beta TNF-alpha FasL and Bcl-2 in apoptosis of CD4 T-cells during active 
TB was studied. Coculture of PBMC from TB patients with neutralizing antibodies to TGF-
beta or TNF-alpha decreased spontaneous (P < or = 0.05) and MTB-induced (P < or = 0.02) 
T-cell apoptosis by 50-90%, but effects were not additive. Interestingly, only levels of TGF-
beta in supernatants correlated with rates of spontaneous and MTB-induced apoptosis. FasL 
surface and mRNA expression were higher in unstimulated and MTB-stimulated PBMC from 
patients than controls, and neutralization of FasL abrogated apoptosis of T-cells from patients 
only. Intracellular Bcl-2 protein was lower among unstimulated CD4 T-cells from patients 
than those from controls (P < or = 0.02), and MTB stimulation reduced intracellular Bcl-2 
content in CD4 T-cells from patients only (P < or = 0.001). These findings may indicate that, 
during TB, predisposition of CD4 T-cells to apoptosis may involve both low expression of 
Bcl-2, and excessive expression of TGF-beta TNF-alpha and FasL. 

 

46. Title: Persistent replication of human immunodeficiency virus type 1 despite treatment of 
pulmonary tuberculosis in dually infected subjects. Publication Vol. No.: 12 Publication Issue 
Number: # 11 Year of Publication: 2005, Authors and Description: Kizza HM, Rodriguez B, 
Quinones-Mateu M, Mirza M, Aung H, Yen-Lieberman B, Starkey C, Horter L, Peters P, 
Baseke J, Johnson JL, Toossi Z. 

Abstract 
Tuberculosis (TB) is the most common life-threatening infection 
in human immunodeficiency virus (HIV)-infected persons and frequently occurs before the 
onset of severe immunodeficiency. Development of TB is associated with increased 
HIV type 1 (HIV-1) viral load, a fall in CD4 lymphocyte counts, and increased mortality. The 
aim of this study was to examine how treatment of pulmonary TB affected HIV-1 activity in 
HIV-1/TB-coinfected subjects with CD4 cell counts of >100 cells/mul. HIV-1/TB-
coinfected subjects were recruited in Kampala, Uganda, and were monitored over time. 
Based upon a significant (0.5 log10 copies/ml) decrease in viral load by the end of treatment, 
two patient groups could be distinguished. Responders (n = 17) had more rapid resolution of 
anemia and pulmonary lesions on chest radiography during TB treatment. This group had a 
significant increase in viral load to levels not different from those at baseline 6 months after 
completion of TB treatment. HIV-1 viral load in nonresponders (n = 10) with 
TB treatment increased and at the 6 month follow-up was significantly higher than that at the 
time of diagnosis of TB. Compared to baseline levels, serum markers of macrophage 
activation including soluble CD14 decreased significantly by the end of TB treatment in 
responders but not in nonresponders. These data further define the impact of pulmonary TB 
on HIV-1 disease. HIV-1 replication during dual HIV-1/TB infection is not amenable to 
virologic control by treatment of TB alone. Concurrent institution of highly active 
antiretroviral treatment needs to be evaluated in patients dually infected with pulmonary TB 
and HIV-1. 
 



47. Title: Coinfection with Schistosoma mansoni is associated with decreased HIV-specific 
cytolysis and increased IL-10 production. Publication Vol. No.: 174 Publication Issue 
Number: # 8 Year of Publication: 2005, Authors and Description: McElroy MD, Elrefaei M, 
Jones N, Ssali F, Mugyenyi P, Barugahare B, Cao H. 

 
Abstract 
Impaired virus-specific immune responses have previously been observed 
with Schistosoma mansoni coinfection. We characterized Gag-specific responses in HIV-1-
positive Ugandans with and without S. mansoni coinfection. We observed no significant 
difference in the frequency of IFN-gamma CD8+ T cells between the two groups. 
Interestingly, expression of CD107, a marker for cytolytic activity, was significantly lower in 
volunteers with S. mansoni coinfection compared with those with HIV-1 infection alone (p = 
0.002). In contrast, the frequency of IL-10-positive Gag-specific CD8+ T cell responses was 
higher in volunteers with S. mansoni coinfection (p = 0.004). Analysis of human CMV-
specific CD8+ T cell responses in the same individuals failed to reveal a similar pattern of 
altered CD107 and IL-10 expression. Our results suggest that 
S. mansoni coinfection is associated with decreased Gag-specific CD8+ cytolytic T cell 
responses and increased number of Gag-specific IL-10 positive CD8+ T cells. Our findings 
may have important implications toward the implementation of HIV preventive and 
therapeutic programs in Africa. 

 

48. Title: Stevens - Johnson syndrome due to nevirapine. Publication Vol. No.: 5 Publication 
Issue Number: # 4 Year of Publication: 2005, Authors and Description: Namayanja GK, 
Nankya JM, Byamugisha JK, Ssali FN, Kityo CM, Rwambuya SD, Mugerwa RD, Mmiro 
FA, Morrison CS, Salata RA. 

Abstract 
A 25-year-old HIV-infected woman participating in a study of the effects of hormonal 
contraception on HIV disease progression was started on antiretroviral therapy-Combivir 
& Nevirapine (NVP) on May 27, 2004. NVP was 200mg daily initially for two weeks to be 
increased to 200mg bid thereafter. On day twelve, she presented with a mild skin rash on the 
trunk, purulent conjunctivitis, pharyngitis and fever. She was treated symptomatically and 
sent home. The following day she returned with a generalized erythematous eruption. She 
was admitted to JCRC (Joint Clinical and Research Centre) on June 14 and was diagnosed 
with Stevens - Johnson syndrome (SJS). Antiretroviral therapy was stopped. By July 05, 
2004, she had improved and was discharged. After recovery she was restarted on Combivir 
and Efavirenz and is subsequently doing well on this regimen. 

 

49. Title: Inhibition of human immunodeficiency virus-1 (HIV-1) by beta-chemokine 
analogues in mononuclear cells from HIV-1-infected patients with active tuberculosis. 
Publication Vol. No.: 142 Publication Issue Number: # 2 Year of Publication: 2005, Authors 
and Description: Toossi Z, Mayanja-Kizza H, Baseke J, Peters P, Wu M, Abraha A, Aung H, 
Okwera A, Hirsch C, Arts E. 

Abstract 
Tuberculosis (TB) enhances human immunodeficiency virus-1 (HIV-1) activity 
in patients with dual HIV-1/TB infection. Therapies that control augmentations of HIV-
1 activity at sites of Mycobacterium tuberculosis (MTB) infection may be useful 



in inhibition of viral expansion. Regulated upon activation, normal T-cell expressed and 
secreted (RANTES) analogues (AOP and NNY) are potent in inhibiting the entry of 
primary HIV-1 isolates into host mononuclear cells. These analogues were used to inhibit 
MTB-induced HIV-1 entry in blood monunuclear cells (PBMC) from patients with 
pulmonary TB, and pleural fluid mononuclear cells (PFMC) from patients with pleural TB. 
PBMC or PFMC were cultured with and without MTB in presence and absence of 
RANTES analogues. HIV-1 strong stop DNA was assessed by real-time polymerase chain 
reaction (PCR) as a measure of infection. CCR5 mRNA was assessed by real-time reverse 
transcription (RT)-PCR and by immunostaining and FACS analysis. HIV-1 infection was 
induced by MTB in vitro in PBMC from the majority (14 of 20) of HIV-1/TB subjects, and 
new infection was inhibited by AOP- or NNY-RANTES. HIV-1 infection was also inhibited 
by these reagents in MTB-induced PFMC from three of three patients with pleural TB. 
Expression of CCR5 mRNA was significantly induced by MTB in PBMC from patients with 
pulmonary TB. Further, expression of CCR5 was higher in PFMC compared to PBMC 
from patients with pleural TB. Also, CCR5 was fourfold higher on CD14(+) 
pleural mononuclear cells than on CD4(+) lymphocytes. Blocking new HIV-1 infection 
of mononuclear cells may be useful in control of HIV-1 during dual HIV-1/TB infection. 
 

Year 2006 

50. Title: Oropharyngeal colonization by Streptococcus pneumoniae among HIV-infected 
adults in Uganda: assessing prevalence and antimicrobial susceptibility. Publication Vol. No.: 
10 Publication Issue Number: # 6 Year of Publication: 2006, Authors and Description: 
Blossom DB, Namayanja-Kaye G, Nankya-Mutyoba J, Mukasa JB, Bakka H, Rwambuya S, 
Windau A, Bajaksouzian S, Walker CJ, Joloba ML, Kityo C, Mugyenyi P, Whalen CC, 
Jacobs MR, Salata RA. 

Abstract 
OBJECTIVES: 
To evaluate characteristics of Streptococcus pneumoniae associated 
with oropharyngeal colonization in the Ugandan adult HIV population. 

METHODS: 
We conducted a cross-sectional study at the outpatient HIV clinic at the Joint Clinical 
Research Centre in Kampala, Uganda between July 2004 and February 2005. Six 
hundred HIV-infected individuals were interviewed and had oropharyngeal specimens 
collected. Pneumococci were isolated from these specimens 
and antimicrobial susceptibility patterns determined using standard microdilution methods. 
Serotypes of the pneumococcal isolates were evaluated by capsular swelling reaction with 
commercial antisera. 

RESULTS: 
The prevalence of oropharyngeal colonization with pneumococci was 18% (108/600). Thirty-
two different pneumococcal serotypes were identified, and the most common were serotypes 
3 (14.7%), 19F (6.4%), 23F (6.4%), and 16 (5.5%). Seventy-two percent of the isolates were 
penicillin (PCN) intermediate (MICs 0.12-1 microg/mL), the remainder all being PCN 
susceptible, and >99% were trimethoprim-sulfamethoxazole (TMP-SMX) resistant. Novel 
PCN intermediate serotypes included 7, 11, 16, 20, 22, 24, and 34. Only one isolate was 
resistant to macrolides, and resistance to other antibiotics was rare. 



CONCLUSIONS: 
HIV-infected adults in Uganda are colonized with pneumococci that exhibit a high degree of 
TMP-SMX and PCN non-susceptibility, with several unique PCN non-susceptible serotypes 
that are not included in current vaccine preparations. 

 

51. Title: Virological response to a triple nucleoside/nucleotide analogue regimen over 48 
weeks in HIV-1-infected adults in Africa. Publication Vol. No.: 20 Publication Issue 
Number: # 10 Year of Publication: 2006, Authors and Description: DART Virology Group 
and Trial Team. 

Abstract 
OBJECTIVES: 
To evaluate virologic response up to 48 weeks, and emergence of HIV-1 resistance mutations 
at 24 weeks, in therapy-naive adults initiating zidovudine/lamivudine/tenofovir DF. 
DESIGN: 
: A cohort within the DART trial. 

METHODS: 
Plasma HIV-1 RNA was assayed in 300 adults with baseline CD4 cell count < 200 cells/mul 
from sites in Uganda and Zimbabwe using the Roche Amplicor assay v1.5. Samples with 
HIV-1 RNA > 1000 copies/ml at 24 weeks were sequenced in the pol region. 
RESULTS: 
Median baseline CD4 cell count was 101 cells/mul and HIV-1 RNA 279,910 copies/ml 
(mean, 5.4 log10). At 48 weeks, 61% (165/272) had HIV-1 RNA < 50 and 72% (196/272) < 
400 copies/ml, compared with 59% (167/281) and 79% (221/281) at 24 weeks. At 24 
and 48 weeks, 15 and 24% respectively had HIV-1 RNA > 1000 copies/ml (6 and 17% > 10 
000 copies/ml), and mean CD4 cell count increases were 103 and 127 cells/mul, respectively. 
Higher baseline CD4 cell count was the most important predictor of virological suppression 
at 48 weeks, with little effect of baseline viral load. Eighteen of 20 genotypes from week 24 
samples with HIV-1 RNA > 1000 copies/ml showed key resistance mutations in reverse 
transcriptase. Fourteen had M184V [10 with one to four 
additional nucleoside analogue mutations (NAMs)]; one had three NAMs only; and the 
remaining three had K65R. One participant with M184V had major non-nucleoside reverse 
transcriptase inhibitor-associated mutations, despite no disclosed treatment with this class. 
CONCLUSION: 
Zidovudine/lamivudine/tenofovir has good virological efficacy in advanced HIV disease. In 
this population, who were infected with HIV-1 subtypes A, C or D, M184V with or without 
NAMs was the most common route to resistance, whereas K65R was identified less often. 

 

52. Title: Delayed-type hypersensitivity skin test reactivity and survival in hiv-infected 
patients in uganda: should anergy be a criterion to start antiretroviral therapy in low-income 
countries? Publication Vol. No.: 74 Publication Issue Number: # 1 Year of Publication: 2006, 
Authors and Description: Edward C Jones-López , Alphonse Okwera , Harriet Mayanja-
Kizza , Jerrold J Ellner , Roy D Mugerwa , Christopher C Whalen. 

Abstract 



Access to antiretroviral (ARV) drugs is improving in sub-Saharan Africa but still constrained 
by several clinical and logistical obstacles. There is a need to develop affordable markers to 
guide initiation of treatment. We present a prospective cohort study of 
779 patients participating in a TB prophylaxis trial. We performed separate analyses for 
anergic and nonanergic subjects. Prognostic factors for anergic and nonanergic subjects 
differed between groups. Individuals with anergy and constitutional symptoms were at the 
highest risk of death. Incident tuberculosis and CD4 < 200 cells/muL at enrollment were the 
strongest risk factors for death. HIV disease is associated with substantial morbidity and 
mortality in this population. The burden caused by tuberculosis is particularly high. Anergy is 
a strong and independent predictor of death. World Health Organization criteria to start ARV 
may be strengthened with the addition of DTH testing, an inexpensive and readily available 
tool in sub-Saharan Africa. 

  

53. Title: CD4 T cell activation as a predictor for treatment failure in Ugandans with 
Plasmodium falciparum malaria. Publication Vol. No.: 74 Publication Issue Number: # 1 
Year of Publication: 2006, Authors and Description:  Eggena MP, Hopkins H, Barugahare B, 
Okello M, Ssali F, Mugyenyi P, Rosenthal PJ, Cao H, Dorsey G. 

Abstract 
Host immunity plays an important role in response to antimalarial therapy but is poorly 
understood. To test whether T cell activation is a risk factor for antimalarial treatment failure, 
we studied CD4(+) and CD8(+) T cell activation in 31 human immunodeficiency virus-
negative Ugandan patients 5-37 years of age who were treated for 
uncomplicated Plasmodium falciparum malaria. Increased CD4(+) T cell activation, as 
indicated by co-expression of HLA-DR and CD38, was an independent risk factor 
for treatment failure (hazard ratio = 2.45, 95% confidence interval = 1.02-5.89, P = 0.05) in 
multivariate analysis controlling for age, baseline temperature, and pre-treatment parasite 
density. The results provide insight into the role of cellular immunity in response to 
antimalarial therapy and underscore the need to investigate the mechanisms behind 
immune activation. 

 

54. Title: HIV-specific IL-10-positive CD8+ T cells are increased in advanced disease and 
are associated with decreased HIV-specific cytolysis. Publication Vol. No.: 176 Publication 
Issue Number: # 2 Year of Publication: 2006, Authors and Description: Elrefaei M, 
Barugahare B, Ssali F, Mugyenyi P, Cao H. 

Abstract 
IL-10-producing T cells have been shown to inhibit Ag-specific CD8+ T cell responses, and 
may play a role in the immune dysregulation observed in HIV-1 infection. We characterized 
the Gag-specific IL-10 responses by CD8+ T cells in HIV-1-positive volunteers from 
Uganda. HIV-specific IL-10 responses were detected in 32 of 61 (52.4%) antiretroviral naive 
and 2 of 15 (13.3%) volunteers with a complete virologic response on antiretroviral therapy 
(< 400 copies/ml). The frequency of HIV-specific IL-10-positivecells was significantly 
higher in volunteers with advanced disease (CD4+ T cell count <200 cells/mm3; p = 0.0004), 
and correlated positively with plasma HIV RNA (r = 0.43, p = 0.0004). Interestingly, the 
frequency of Gag-specific CD107a/b-, but not IFN-gamma-, positive cells was significantly 
lower in individuals with detectable IL-10-positive CD8+ T cells (p = 0.004). Gag-
specific IL-10-positiveCD8+ T cells demonstrated a pattern of surface memory marker 



expression that is distinct compared with CD107a/b- and IFN-gamma-positive CD8+ T cell 
populations (p < 0.0001). Our study describes a distinct population of IL-10-
positive CD8+ T cells that may play a role in HIV-associated immune dysfunction. 
 

55. Title: Effect of Tuberculosis Preventive Therapy on HIV Disease Progression and 
Survival in HIV-Infected Adults.  Publication Vol. No.: 7 Publication Issue Number: # 4 
Year of Publication: 2006, Authors and Description: Hyun J Lim , Alphonse Okwera , Harriet 
Mayanja-Kizza , Jerrold J Ellner , Roy D Mugerwa , Christopher C Whalen.  

Abstract 
PURPOSE: 
To determine whether tuberculosis (TB) preventive therapies alter the rate of disease 
progression to AIDS or death and to identify significant prognostic factors for HIV disease 
progression to AIDS. 
METHOD: 
In a randomized placebo-controlled trial in Kampala, Uganda, 2,736 purified protein 
derivative (PPD)-positive and anergic HIV-infected adults were randomly assigned to four 
and two regimens, respectively. PPD-positive patients were treated with isoniazid (INH) for 6 
months (6H; n = 536), INH plus rifampicin for 3 months (3HR; n = 556), INH plus 
rifampicin plus pyrazinamide for 3 months (3HRZ; n = 462), or placebo for 6 months (n = 
464). Anergic participants were treated with 6H (n = 395) or placebo (n = 323). 
RESULTS: 
During follow-up, 404 cases progressed to AIDS and 577 deaths occurred. The cumulative 
incidence of the AIDS progression was greater in the anergic cohort compared to the PPD-
positive cohort (p < .0001). Among PPD-positive patients, the relative risk of the 
AIDS progression with INH alone was 0.95 (95% CI 0.68-1.32); with 3HR it was 0.83 (95% 
CI 0.59-1.17); and with 3HRZ it was 0.76 (95% CI 0.52-1.08), controlling for significant 
baseline predictors. Among anergic patients, the relative risk of the AIDS progression was 
0.81 (95% CI 0.56-1.15). Survival was greater in the PPD-positive cohort compared to the 
anergic cohort (p = .0001). 

CONCLUSION: 
The number of signs or symptoms at baseline and anergic status are associated with 
increasing morbidity and mortality. Even though the tuberculosis preventive therapies were 
effective in reducing the incidence of TB for HIV-infected adults, their benefit of 
delaying HIV disease progression to AIDS was not observed. 

 

56. Title: Presence of distinct subsets of cytolytic CD8+ T cells in chronic HIV infection. 
Publication Vol. No.: 22 Publication Issue Number: # 10 Year of Publication: 2006, Authors 
and Description: Jones N, Eggena M, Baker C, Nghania F, Baliruno D, Mugyenyi P, Ssali F, 
Barugahare B, Cao H. 

Abstract 
Cytolytic T lymphocytes (CTL) play an important role in the control of HIV infection. The 
eventual failure to contain HIV-1 infection may arise because of a functional impairment 
of HIV-specific CTL. We evaluated Gag-specific cytotoxicity in HIV-1-positive Ugandans. 
Expression of CD107, a marker for cytolytic activity, was present in CD45RA(bright) and 



CD45RA(dim) CD8(+) T cell populations in HIV-infected individuals. The frequency of 
Gag-specific CD107(+)CD45RA(bright)CD28(-)CCR7(-) CD8(+) T cells decreased with 
CD4 cell depletion and correlated with the presence of Gag-specific T helper response. In 
contrast, the frequency of Gag-specific CD107(+)CD45RA(dim)CD28(-)CCR7(-
) CD8(+) T cells within the same individuals has no significant association with viral load or 
CD4 cell count. The ratio of CD45RA(bright) to CD45RA(dim) CTL correlates significantly 
with CD4 cell count. This positive association decreases with antiretroviral treatment (ARV), 
indicating that suppression of viral replication alters the balance of circulating Gag-
specific CD8(+) effector T cells. Subsets of cytolytic T cells may have distinct antiviral 
functions and further characterization of these effector CD8(+) T cells may yield important 
information on T cell regulation and dysfunction in HIV infection. 
 

57. Title: Introduction of an in-house PCR for routine identification of M. tuberculosis in a 
low-income country. Publication Vol. No.: 10 Publication Issue Number: # 11 Year of 
Publication: 2006, Authors and Description: Muhumuza J; Asiimwe B B; Kayes S; Mugyenyi 
R; Whalen C; Mugerwa R D; Boom H; Eisenach K D; Joloba M L 

Abstract 
SETTING: 
National Tuberculosis (TB) Treatment Centre, Makerere University Medical School and Joint Clinical 
Research Centre, Kampala, Uganda. 

OBJECTIVE: 
To evaluate the introduction of a polymerase chain reaction (PCR) based assay for identification of the 
Mycobacterium tuberculosis complex (MTC) into routine practice. 

DESIGN: 
Routine diagnostic specimens were processed and inoculated into Bactec 12B vials and monitored daily. 
At a growth index (GI) > or =10, 0.5 ml of the 12B broth was removed and assayed with PCR. The same 
12B vial was analyzed using the Bactec NAP method at GI > or =500. Vials at various levels of GI were 
included. Recurrent cost and time required to perform PCR and NAP were compared. 

RESULTS: 
Initially, 71 specimens were analyzed; of these, 68 were NAP-positive while 69 were PCR-positive for 
MTC. PCR resulted in a 75% reduction in cost for a single test compared with Bactec NAP. PCR has been 
successfully incorporated into routine practice, and 432 samples have been analyzed. In addition, isolates 
from solid media were also well identified by PCR. With PCR, more samples can be analyzed at a time, it 
is faster and is less labor intensive. 

CONCLUSION: 
PCR is a reliable and cheaper alternative for the identification of MTC. 

 

58. Title: DART Trial Team. Prevalence, incidence and predictors of severe anaemia with 
zidovudine-containing regimens in African adults with HIV infection within the DART trial. 
Publication Vol. No.: 11 Publication Issue Number: # 6 Year of Publication: 2006, Authors 
and Description: Ssali F, Stohr W, Munderi P, Reid A, Walker AS, Gibb DM, Mugyenyi P, 
Kityo C, Grosskurth H, Hakim J, Byakwaga H, Katabira E, Darbyshire JH, Gilks CF. 

Abstract 



OBJECTIVE: 
To describe the prevalence, incidence and predictors of severe anaemia in previously 
untreated symptomatic HIV-infected adults with CD4+ T-cells <200 cells/mm(3) 
initiating zidovudine-containing regimens in Africa. 

DESIGN: 
DART is a randomized trial comparing two strategies for HIV/AIDS management in Uganda 
and Zimbabwe. 

METHODS: 
We analysed the occurrence of anaemia at weeks 4 and 12, and then every 12 weeks. We also 
evaluated sex, age, WHO stage, body mass index (BMI), baseline laboratory measurements 
and first regimen as predictors of developing grade 4 anaemia (<6.5 mg/dl) by week 48 using 
logistic regression. 

RESULTS: 
To May 2005, 3,314 participants (65% women, 23% at WHO stage 4, median age=37 years, 
baseline CD4+ T-cell=86 cells/mm(3) and median baseline haemoglobin=11.4 g/dl) had a 
median 72 weeks follow-up. Prevalence of grade 4 anaemia was 0.70, 2.0%, 0.5% and <0.5% 
at weeks 4, 12, 24 and > or =36, respectively. Overall, 219 (6.6%) participants developed 
grade 4 anaemia by week 48; women and those with lower haemoglobin, CD4+ T-cell count 
and BMI at baseline were at significantly higher risk (P<0.05), but not those with lower 
neutrophils or receiving cotrimoxazole at baseline. 
CONCLUSIONS: 
We observed a higher incidence of grade 4 anaemia than in studies from industrialized 
countries, which is likely to be due in part to population characteristics and in part to a higher 
rate of concurrent HIV-related clinical events. Clinical vigilance and haemoglobin 
measurements 4, 8 and 12 weeks after starting zidovudine could help to manage 
serious anaemia. 

 

59. Title:  Immune correlates of acute Mycobacterium tuberculosis infection in household 
contacts in Kampala, Uganda.  Publication Vol. No.: 75 Publication Issue Number: # 1 Year 
of Publication: 2006, Authors and Description:  Whalen CC, Chiunda A, Zalwango S, Nshuti 
L, Jones-Lopez E, Okwera A, Hirsch C, Peters P, Boom WH, Mugerwa RD. 

Abstract 
To determine immunologic and 
epidemiologic correlates of acute Mycobacterium tuberculosis infection in household contact
s of infectious tuberculosis cases, we performed a prospective, community-based cohort 
study of index cases and their householdcontacts in Kampala, Uganda. Contacts were 
evaluated for tuberculin skin test (TST) conversion over two years. Interferon-gamma 
expression was measured using a whole blood assay after stimulating with 
M. tuberculosis culture-filtrate. In 222 contacts with a TST less than 5 mm at baseline, the 
one-year rate of TST conversion was 27%. The TST conversion was associated with the 
infectiousness of the index case and proximity of contact. Interferon-gamma levels at 
baseline were greater among TST converters compared with those who did not convert. The 
risk of TST conversion increased four-fold as the baseline interferon-gamma increased 10-
fold, but only in contacts with BCG vaccination. In household contacts of tuberculosis, 
interferon-gamma responses to non-specific mycobacterial antigens may be used to make an 



early diagnosis of tuberculosis infection, especially in resource-limited settings where bacille 
Calmette-Guérin vaccination is commonly used. 

 

60. Title: Scaling up Antiretroviral Therapy: Experience of the Joint Clinical Research Centre 
in Uganda.  Publication Vol. No.:  Publication Issue Number: # Year of Publication: 2006, 
Authors and Description: Mugyenyi P, Kityo Mutuluuza C. et al.   
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61. Title: Characterization of penicillin intermediate serotypes of Streptococcus pneumoniae 
carried by human immunodeficiency virus-infected adults and healthy children in Uganda. 
Publication Vol. No.: 13 Publication Issue Number: #1 Year of Publication: 2007, Authors 
and Description: Blossom DB, Cordeiro SM, Bajaksouzian S, Joloba ML, Kityo C, Whalen 
CC, Salata RA, Jacobs MR 

Abstract 
There are little data on the genetic relatedness between antibiotic-resistant pneumococcal 
isolates colonizing the Ugandan population. Penicillin-intermediate pneumococci of 
serogroups or serotypes rarely or not previously reported as being penicillin nonsusceptible 
were selected out of 166 isolates representing 26 capsular serogroups or serotypes isolated 
from Ugandan children in 1995 and human immunodeficiency virus (HIV) infected 
Ugandan adults in 2004-2005. Pairs of penicillin-intermediate pneumococci of the same 
serogroup or serotype present in both patient populations were characterized further by 
pulsed-field gel electrophoresis (PFGE) and multilocus sequence typing (MLST). Seven such 
pairs of isolates were found and included serogroups 7, 11, 15B/C, and 16 as well 
as serotypes 13, 21, and 35B. PFGE of these seven pairs showed no clonality between 
serogroups or serotypes, and clonality only within serogroup 11 and serotype 13. MLST of 
the 14 individual isolates revealed 13 different sequence types (STs), 11 of which had not 
previously been recorded. Comparisons with all known STs revealed that most of these 
strains were related only to strains of the same serotype in other countries, with these related 
strains frequently also being penicillin intermediate. These findings suggest 
that penicillin nonsusceptibility in Uganda is likely due to the introduction of antibiotic-
resistant pneumococcal clones into Uganda rather than development of resistance within the 
country. 
 

62. Title: Investigating the utility of the HIV-1 BED capture enzyme immunoassay using 
cross-sectional and longitudinal seroconverter specimens from Africa Publication Vol. No.: 
21 Publication Issue Number: #4 Year of Publication: 2007, Authors and Description: Karita 
E, Price M, Hunter E, Chomba E, Allen S, Fei L, Kamali A, Sanders EJ, Anzala O, Katende 
M, Ketter N; the IAVI Collaborative Seroprevalence and Incidence Study Team. 

Abstract 



BACKGROUND: 
The identification of populations at risk of HIV infection is a priority for trials of preventive 
technologies, including HIV vaccines. To quantify incidence traditionally requires laborious 
and expensive prospective studies. 

METHODS: 
The BED IgG-Capture enzyme immunoassay (EIA) was developed to estimate HIV-
1 incidence using cross-sectional data by measuring increasing levels of HIV-specific IgG as 
a proportion of total IgG. To evaluate this assay, we tested 189 seroconversion samples taken 
at 3-monthly intervals from 15 Rwandan and 26 Zambian volunteers with known time of 
infection and cross-sectionalspecimens from 617 Kenyan and Ugandan volunteers with 
prevalent infection. 

RESULTS: 
The BED-EIA-estimated incidence in Uganda was unexpectedly high, at 6.1%/year [95% 
confidence interval (CI) 4.2-8.0] in Masaka and 6.0%/year (95% CI 4.3-7.7) in Kakira. 
Prospective incidence data in Masaka from the same population was 1.7%/year before and 
1.4%/year after the study. Kenyan estimates were 3.5%/year in Kilifi (95% CI 2.1-4.9) and 
3.4%/year in Nairobi (95% CI 1.5-5.3). From the Rwandan and Zambian data, the sensitivity 
of the assay was 81.2% and the specificity was 67.8%. After approximately one year, subjects 
misclassified as recently infected tended to have lower plasma viral loads compared with 
those not misclassified as recent (median copies/ml 14 773 versus 93 560; P = 0.02). Clinical 
presentation, sex and HIV subtype were not significantly associated with BED-EIA 
misclassification in seroconverter samples. 

CONCLUSION: 
These data suggest that this assay does not perform reliably in all populations. Further 
research is warranted before using this assay to estimate incidence from prevalent HIV 
samples. 
 

63. Title: Discontinuation and modification of highly active antiretroviral therapy in HIV-
infected Ugandans: prevalence and associated factors Publication Vol. No.: 45 Publication 
Issue Number: #2 Year of Publication: 2007, Authors and Description: Kiguba R, Byakika-
Tusiime J, Karamagi C, Ssali F, Mugyenyi P, Katabira E. 

Abstract 
BACKGROUND: 
Data on discontinuation and modification of highly active antiretroviral therapy (HAART) 
are scarce among sub-Saharan African populations. We sought to estimate the prevalence and 
to identify factors associated with these phenomena in our resource-limited setting. 
METHODS: 
Patients were recruited into this cross-sectional study from 2 treatment centers in Kampala, 
Uganda. Discontinuation and modification were assessed by self-report using semistructured 
quantitative and unstructured qualitative interviews. Discontinuation was defined as the 
simultaneous stopping of all antiretrovirals for at least 1 month, and modification as the 
changing of at least 1 antiretroviral used in an initial HAART 
regimen. Factors independently associated with each outcome were assessed using 
multivariate logistic regression. 



RESULTS: 
Of 686 subjects evaluated, 94 (13.7%) had ever discontinued therapy, whereas 175 (25.5%) 
had ever modified their regimen. The median CD4 count was 175 (interquartile range: 66-
297) cells/microL. Factors associated with discontinuation were HAART experience before 
starting the current regimen (odds ratio [OR] = 3.70, 95% confidence interval [CI]: 2.13 to 
6.25), use of alternative medicines (OR = 2.18, 95% CI: 1.06 to 4.47), hospitalization (OR = 
2.36, 95% CI: 1.32 to 4.20), and 1 year or less on HAART (OR = 11.11, 95% CI: 5.00 to 
25.00). Modification was associated with more than 3 months' duration on HAART (OR = 
3.13, 95% CI: 1.16 to 8.33) and being unmarried (OR = 1.64, 95% CI: 1.02 to 2.70). 
CONCLUSIONS: 
The proportions of discontinuation and modification of antiretroviral therapy (ART) observed 
in our resource-poor setting pose a challenge to the limited treatment options presently 
available. Drug cost as a major reason for discontinuation of HAART has major implications 
for ART programs that charge fees in resource-limited settings. 
 

64. Title: Nevirapine clearance from plasma in African adults stopping therapy: a 
pharmacokinetic substudy Publication Vol. No.: 21 Publication Issue Number: #6 Year of 
Publication: 2007, Authors and Description: Kikaire B, Khoo S, Walker AS, Ssali F, Munderi 
P, Namale L, Reid A, Gibb DM, Mugyenyi P, Grosskurth H; DART Trial Team. 

Abstract 
OBJECTIVE: 
To measure nevirapine elimination in African adults undertaking a structured treatment 
interruption (STI) in the DART trial. 

DESIGN: 
Cohort (16 women, 5 men; median weight 61 kg) within a randomized trial of management 
strategies. 

METHODS: 
Plasma nevirapine was measured by validated high performance liquid chromatography at 
0,1,2,3 and 4 weeks after stopping the drug in a subset of patients undertaking an STI. All 
patients continued lamivudine plus zidovudine/stavudine for a further 7 days. 
RESULTS: 
Two patients with no or low plasma nevirapine concentration at baseline were excluded. 
Geometric mean plasma concentration when nevirapine was stopped in the remaining 19 
patients was 6421 ng/ml (range, 3724-9473). Nevirapine was detected in 15/18 (83%) 
patients at 1 week, and 5/19 (26%) patients at 2 weeks but was not found any samples 
collected after 2 weeks. Only one patient had > 100 ng/ml (limit of quantification) at 2 weeks 
(415 ng/ml, female). The median times to reach thresholds of 200, 100 and 20 ng/ml (limit of 
detection) were estimated to be 7.6 [interquartile range (IQR), 7.0-10.1], 9.3 (IQR, 8.7-13.0) 
and 13.2 (IQR, 12.3-18.4) days, respectively, with 3/19 (16%) and 14/19 (74%) estimated to 
have reached < 20 ng/ml by 7 and 14 days, respectively. 
CONCLUSION: 
Although elimination of nevirapine was faster than previously published after a single dose, 
the data suggest that an additional staggered period of 7-10 days with dual nucleotide reverse 
transcriptase inhibitor cover is necessary for African patients discontinuing nevirapine. 



 

65. Title: Widow inheritance and HIV/AIDS in rural Uganda, Publication Vol. No.: 37 
Publication Issue Number: #4 Year of Publication: 2007, Authors and Description: Mabumba 
ED, Mugyenyi P, Batwala V, Mulogo EM, Mirembe J, Khan FA Liljestrand J. 

Abstract 
Despite current efforts to combat HIV/AIDS through behavioural change, ingrained socio-
cultural practices such as widow inheritance in south-western Uganda has not changed. Low 
education, unemployment, dowry, widows' socioeconomic demands and the inheritor's greed 
for the deceased's wealth, influence widow inheritance. Voluntary counselling and testing is 
needed for the widows and their inheritors; formal dowry should be removed from marriage 
and widow inheritance stripped of its sexual component. 
 

66. Title: Need for review of prevention of mother-to-child transmission practice especially 
in discordant couples: a case of mother-to-child transmission of HIV during breast feeding by 
a mother who tested HIV negative antenatally. Publication Vol. No.: 21 Publication Issue 
Number: #12 Year of Publication: 2007, Authors and Description: Musiime V, Ssali F, Kizito 
H, Kityo C, Mugyenyi P. 

67. Title: Treatment interruptions predict resistance in HIV-positive individuals purchasing 
fixed-dose combination antiretroviral therapy in Kampala, Uganda Publication Vol. No.: 21 
Publication Issue Number: #8 Year of Publication: 2007, Authors and Description: Oyugi JH, 
Byakika-Tusiime J, Ragland K, Laeyendecker O, Mugerwa R, Kityo C, Mugyenyi P, Quinn 
TC, Bangsberg DR. 

Abstract 
OBJECTIVE: 
To evaluate adherence, treatment interruptions, and outcomes in 
patients purchasing antiretroviral fixed-dosecombination (FDC) therapy. 
DESIGN: 
Ninety-seven participants were recruited into a prospective 24-week observational cohort 
study of HIV-positive, antiretroviral-naive individuals initiating self-pay Triomune or 
Maxivir therapy in Kampala, Uganda. Adherence was measured by monthly structured 
interview, unannounced home pill count, and electronic medication monitors 
(EMM). Treatment interruptions were measured as continuous intervals greater than 48 h 
without opening the EMM. The primary outcomes were survival with viral suppression 
below 400 copies/ml, CD4 cell increases, and genotypic drug resistance at 24 weeks. 
RESULTS: 
The median baseline CD4 cell count was 56 cells/microl and median log10 copies RNA/ml 
was 5.54; mean adherence ranged from 82 to 95% for all measures but declined significantly 
over time. In an intent-to-treat analysis, 70 (72%) patients had an undetectable plasma HIV-
RNA level at week 24. Sixty-two of 95 (65%) individuals with continuous EMM data had 
a treatment interruption of greater than 48 h. Treatment interruptions accounted for 90% of 



missed doses. None of 33 participants who did not interrupt treatment for over 48 h had 
drug resistance, whereas eight of 62 (13%) participants who did interrupt therapy experienced 
drug resistance. Antiretroviral resistance was seen in 8% of individuals and overall mortality 
was 10% at 24 weeks. 

CONCLUSION: 
HIV-positive individuals purchasing generic FDC antiretroviral therapy have high rates of 
adherence and viral suppression, low rates of antiretroviral resistance, and robust CD4 cell 
responses. Adherence is an important predictor of survival with full viral 
suppression. Treatment interruptions are an important predictor of drug resistance. 
 

68. Title: Cytochrome P450 2B6 (CYP2B6) G516T influences nevirapine plasma 
concentrations in HIV-infected patients in Uganda. Publication Vol. No.: 8 Publication Issue 
Number: #2 Year of Publication: 2007, Authors and Description: Penzak SR, Kabuye G, 
Mugyenyi P, Mbamanya F, Natarajan V, Alfaro RM, Kityo C, Formentini E, Masur H. 

Abstract 
OBJECTIVES: 
Polymorphisms in the cytochrome P450 (CYP) 2B6 gene have been shown to 
influence nevirapine plasmaconcentrations in HIV-infected European Caucasians. 
Although nevirapine is used extensively in Africa, the influence of CYP2B6 genotype 
on nevirapine exposure has not been assessed in this population. We aimed to determine the 
influence of CYP2B6 genotype at position 516 on nevirapine trough concentrations in HIV-
infected patients in Kampala, Uganda. Additional polymorphisms in the CYP and multidrug 
resistance protein-1 (MDR-1) genes were also assessed for their impact 
on nevirapine concentrations. 

METHODS: 
The following genotypes were determined in all subjects using polymerase chain reaction-
restriction fragment length polymorphism: CYP2B6 G516T, MDR-1 C3435T and G2677T, 
CYP3A4(*)1B and CYP3A5(*)3. Nevirapine plasma concentrations were determined using 
high-performance liquid chromatography in 23 HIV-infected patients who were generally 
healthy and had been taking nevirapine 200 mg twice daily for at least 14 days. Analysis of 
variance with post hoc testing was used to 
compare nevirapineconcentrations among CYP2B6 genotype groups. 
RESULTS: 
The median nevirapine trough concentration in individuals homozygous for the variant allele 
(TT) was 7607 ng/mL vs 4181 and 5559 ng/mL for GG and GT individuals, respectively (GG 
vs TT median ratio=1.82; P=0.011). The mean ratio for TT vs GG individuals (95% 
confidence interval) was 1.51 (1.18, 1.84). No associations were observed between the other 
polymorphisms studied and nevirapine concentrations. 

CONCLUSIONS: 
CYP2B6 G516T significantly influenced nevirapine trough concentrations in HIV-
infected patients in Uganda. Additional studies in larger patient populations are necessary to 
further define the potential clinical impact of these preliminary findings. 
 



69. Title: Implementation of an Antiretroviral Access Program for HIV-1-Infected 
Individuals in Resource-Limited Settings: Clinical Results From 4 African Countries. 
Publication Vol. No.: 44 Publication Issue Number: #3 Year of Publication: 2007, Authors 
and Description: Sow PS, Otieno LF, Bissagnene E, Kityo C, Bennink R, Clevenbergh P, Wit 
FW, Waalberg E, Rinke de Wit TF, Lange JM; on behalf of the Cohort Program to Evaluate 
Access to Antiretroviral Therapy and Education Project Team. 

Abstract 
BACKGROUND: 
We assessed the effectiveness and safety of highly active antiretroviral therapy (HAART) 
in HIV-1-infected patients in resource-limited African countries. HIV-1 screening, therapy, 
counseling, monitoring, training, and education were provided free of charge. 
METHODS: 
In an open-label cohort program, 206 antiretroviral-naive HIV-1-infected patients who could 
not afford HAART were recruited in 4 urban clinics in Senegal, Côte d'Ivoire, Uganda, and 
Kenya and were treated with saquinavir boosted with ritonavir (1600/100 mg once daily), 
lamivudine (150 mg twice daily), and zidovudine (300 mg twice daily). The primary outcome 
was a plasma viral load (pVL) of <400 copies/mL after 96 weeks of treatment. Secondary 
analyses included CD4 cell count changes and the occurrence of treatment-emergent adverse 
events. 
RESULTS: 
The median age of the patient group was 36 years, 38% were male, 35% of the patients had 
AIDS, the median CD4 count was 119 cells/microL, and the median pVL was 304,210 
copies/mL. Overall, 65%/52% (on treatment [OT]/intent to treat [ITT]) of the patients had a 
pVL <400 copies/mL after 96 weeks of follow-up. This proportion varied significantly 
between sites, however; although in Nairobi and Dakar, 51%/40% and 56%/46% (OT/ITT) 
were found, respectively, Abidjan and Kampala showed proportions of 69%/54% and 
83%/69% (OT/ITT), respectively. The median increase in the CD4 count was 198 
cells/microL (interquartile range: 86-319 cells/microL), ranging from 191 to 292 cells/microL 
between the sites. Fourteen patients (6.8%) died between 8 and 96 weeks of follow-up, 
whereas 18 (9%) developed an AIDS-defining event between 8 and 96 weeks of follow-up. 
Non-HIV-related serious adverse events occurred in 55 patients (26.7%), of whom 13 were 
diagnosed with severe anemia. Thirty-five patients (17%) changed treatment for toxicity 
reasons. 

CONCLUSIONS: 
Although a statistically significant difference was observed between sites with respect to 
virologic success, overall virologic and immunologic responses to HAART in resource-
limited African settings can be as good as in Western settings. There were some difficulties 
(eg, laboratory, logistics, proper training) during the early phase of the program. Therefore, 
provision of adequate medical care, counseling, proper instruction, and education of patients 
and medical staff during the entire study is warranted in such programs, with special care in 
the early phase. 
 

70. Title: "Low-Cost Rapid Detection of Rifampicin Resistant Tuberculosis Using 
Bacteriophage in Kampala, Uganda." Publication Vol. No.:6 Publication Issue Number: # 
Year of Publication: 2007, Authors and Description: Traore, H., S. Ogwang, K. Mallard, M. 



L. Joloba, F. Mumbowa, K. Narayan, S. Kayes, E. C. Jones-Lopez, P. G. Smith, J. J. Ellner, 
R. D. Mugerwa, K. D. Eisenach, and R. McNerney 

Abstract 
BACKGROUND: 
Resistance to anti-tuberculosis drugs is a serious public health problem. Multi-
drug resistant tuberculosis (MDR-TB), defined as resistance to at least rifampicin and 
isoniazid, has been reported in all regions of the world. Current phenotypic methods of 
assessing drug susceptibility of M. tuberculosis are slow. Rapid molecular methods to detect 
resistance to rifampicin have been developed but they are not affordable in some high 
prevalence countries such as those in sub Saharan Africa. A simple multi-well plate assay 
using mycobacteriophage D29 has been developed to test M. tuberculosis isolates for 
resistance to rifampicin. The purpose of this study was to investigate the performance of this 
technology in Kampala, Uganda. 

METHODS: 
In a blinded study 149 M. tuberculosis isolates were tested for resistance to rifampicin by the 
phage assay and results compared to those from routine phenotypic testing in BACTEC 460. 
Three concentrations of drug were used 2, 4 and 10 microg/ml. Isolates found resistant by 
either assay were subjected to sequence analysis of a 81 bp fragment of the rpoB gene to 
identify mutations predictive of resistance. Four isolates with discrepant phage and BACTEC 
results were tested in a second phenotypic assay to determine minimal inhibitory 
concentrations. 

RESULTS: 
Initial analysis suggested a sensitivity and specificity of 100% and 96.5% respectively for the 
phage assay used at 4 and 10 microg/ml when compared to the BACTEC 460. However, 
further analysis revealed 4 false negative results from the BACTEC 460 and the phage assay 
proved the more sensitive and specific of the two tests. Of the 39 isolates found resistant by 
the phage assay 38 (97.4%) were found to have mutations predictive of resistance in the 81 
bp region of the rpoB gene. When used at 2 mug/ml false resistant results were observed 
from the phage assay. The cost of reagents for testing each isolate was estimated to be 1.3 US 
dollars when testing a batch of 20 isolates on a single 96 well plate. Results were obtained in 
48 hours. 
CONCLUSION: 
The phage assay can be used for screening of isolates for resistance to rifampicin, with high 
sensitivity and specificity in Uganda. The test may be useful in poorly resourced laboratories 
as a rapid screen to differentiate between rifampicin susceptible and potential MDR-TB cases 
 

71. Title: Dynamic Variation in the Cellula Origin of HIV Type 1 during Treatment of 
Tuberculosis in Dually Infected Subjects. Publication Vol. No.:23 Publication Issue Number: 
#1 Year of Publication: 2007, Authors and Description: Zahra Toossi , Harriet Mayanja-
Kizza , Stephen D Lawn , Christina S Hirsch , L Davis Lupo , Salvatore T Butera 

Abstract 
HIV-1 replication remains elevated in dually infected HIV-1/TB subjects at completion of 
antituberculosis therapy. A viral immunocapture assay was used to examine the 
cellular origin of HIV-1 within plasma from HIV-1/TB subjects at time of diagnosis of 
pulmonary TB, at end of TB treatment, and 6 months after completion of treatment. 



Asymptomatic HIV-1-infected subjects without TB (HIV-1/C) served as controls. Both 
activated immature macrophage (CD36(+)) and CD4 T cell (CD26(+)) compartments 
contributed to viral load. Changes in the activation status of either cellular compartment 
paralleled their contribution to viral load. Levels of HIV-1 originating from activated (HLA-
DR(+)) cells and from CD36(+) and CD26(+) mononuclear cells resolved to levels observed 
in HIV-1/C by the end of treatment. HIV-1 isolated by anti-CD3 immunocapture from HIV-
1/TB patients remained significantly higher than from HIV-1/C patients at the end of 
TB treatment and at 12 months follow-up. Therefore, viral production by lymphocytes 
extends well beyond the completion of TB treatment. 
 

 
Year 2008 

72. Title: Induction of opsonophagocytic killing activity with pneumococcal conjugate 
vaccine in human immunodeficiency virus-infected Ugandan adults Publication Vol. No.: 
Publication Issue Number: # Year of Publication: 2008, Authors and Description: Chen M, 
Ssali F, Mulungi M, Awio P, Yoshimine H, Kuroki R, Furumoto A, Tanimura S, Kityo C, 
Nagatake T, Mugyenyi P, Oishi K. 

Abstract 
The levels of IgG determined by ELISA may have limited relevance 
in human immunodeficiency virus (HIV)-infected adults because of non-functional 
antibodies. 58 HIV-1-infected and 29 HIV-uninfected Ugandan adults were immunized 
with conjugate vaccine (CV) followed by polysaccharide vaccine (PV) after a 2-month 
interval, and the opsonophagocytic killing (OPK) titers against serotype 4 or 
14 pneumococcal strains as well as the levels of serotype-specific IgG in sera were 
determined. Significant increases were found in the OPK titers and IgG levels for both 
serotypes after CV vaccination irrespective of HIV status. Increases in IgG levels and OPK 
titers were largely dependent on the CD4(+) cell counts, except for increases in the IgG levels 
for serotype 4. The proportions with serum OPK titer equal to or greater than 8 were 0-4.3% 
for serotype 4 and 26.7-42.9% for serotype 14 before vaccination, but the proportions 
increased up to 43.3-86.2% for serotype 4 and 63.3-96.6% for serotype 14 in all three groups 
2 months after CV vaccination. The serum OPK titers remained at levels higher than the pre-
vaccination level for at least 8 months after CV vaccination. A single dose of CV could 
afford some protective immunity in HIV-infected African adults before the introduction of 
antiretroviral therapy. 
 

73. Title: Population pharmacokinetics of ritonavir-boosted saquinavir regimens in HIV-
infected individuals Publication Vol. No.: 62 Publication Issue Number: #6 Year of 
Publication: 2008, Authors and Description: Dickinson L, Boffito M, Back DJ, Khoo SH, 
Pozniak AL, Mugyenyi P, Merry C, Autar RS, Burger DM, Aarons LJ. 

Abstract 
OBJECTIVES: 
The aim of this study was to develop and validate a population pharmacokinetic model in 
order to describe ritonavir-boosted saquinavir concentrations dosed twice and once daily in 



human immunodeficiency virus (HIV)-infected patients from the UK, Uganda and Thailand 
and to identify factors that may influence saquinavir pharmacokinetics. 

METHODS: 
Pharmacokinetic data from 10 clinical studies were combined. Non-linear mixed effects 
modelling (NONMEM version V) was applied to determine the saquinavir pharmacokinetic 
parameters, interindividual/interoccasion variability (IIV/IOV) and residual error. Various 
covariates potentially related to saquinavir pharmacokinetics were explored, and the final 
model was validated by means of 95% prediction interval and testing the predictive 
performance of the model with data not included in the model-building process. 
RESULTS: 
Ninety-seven patients were included from the UK (n = 52), Uganda (n = 18) and Thailand (n 
= 27), contributing 347 saquinavir profiles (1-14 profiles per patient). A one-compartment 
model with zero-order absorption and lag-time best described the data with IIV/IOV on 
apparent oral clearance (CL/F) and volume of distribution (V/F) and with IIV on duration and 
absorption lag-time. The ritonavir area under the curve over the dosing interval was 
significantly associated with saquinavir CL/F and V/F. A typical patient from the UK had 
approximately 1.5- and 3-fold higher saquinavir CL/F compared with patients from Uganda 
(89.0 versus 49.8 L/h) and Thailand (89.0 versus 26.7 L/h), respectively. 
CONCLUSIONS: 
A model to characterize ritonavir-boosted saquinavir pharmacokinetics in HIV-
infected adults has been developed and validated. The model could be used for dosage 
adaptation following therapeutic drug monitoring and to assess patients' suitability for once-
daily boosted saquinavir therapy. 
 

74. Title: Response to M. Tuberculosis selected RD1 peptides in Ugandan HIV with smear 
positive pulmonary tuberculosis Publication Vol. No.: 8 Publication Issue Number: # Year of 
Publication: 2008, Authors and Description: Goletti D, Carrara S, Mayanja-Kizza H, Baseke 
J, Mugerwa MA, Girardi E, Toossi Z. 

Abstract 
BACKGROUND: 
Tuberculosis (TB) is the most frequent co-infection in HIV-infected individuals still 
presenting diagnostic difficulties particularly in developing countries. Recently an assay 
based on IFN-gamma response to M. tuberculosis RD1 peptides selected by computational 
analysis was developed whose presence is detected during active TB disease. Objective of 
this study was to investigate the response to selected RD1 peptides in HIV-1-infected 
subjects with or without active TB in a country endemic for TB and to evaluate the change of 
this response over time. 
METHODS: 
30 HIV-infected individuals were prospectively enrolled, 20 with active TB and 10 without. 
Among those with TB, 12 were followed over time. IFN-
gamma response to selected RD1 peptides was evaluated by enzyme-linked immunospot 
(ELISPOT) assay. As control, response to RD1 proteins was included. Results were 
correlated with immune, microbiological and virological data. 



RESULTS: 
Among patients with active TB, 2/20 were excluded from the analysis, one due to cell 
artifacts and the other to unresponsiveness to M. tuberculosis antigens. Among those 
analyzable, response to selected RD1 peptides evaluated as spot-forming cells was 
significantly higher in subjects with active TB compared to those without (p = 0.02). Among 
the 12 TB patients studied over time a significant decrease (p =< 0.007) of IFN-
gamma response was found at completion of therapy when all the sputum cultures 
for M. tuberculosis were negative. A ratio of RD1 peptides ELISPOT counts over CD4+ T-
cell counts greater than 0.21 yielded 100% sensitivity and 80% specificity for active TB. 
Conversely, response to RD1 intact proteins was not statistically different between subjects 
with or without TB at the time of recruitment; however a ratio of RD1 proteins ELISPOT 
counts over CD4+ T-cell counts greater than 0.22 yielded 89% sensitivity and 70% 
specificity for active TB. 
CONCLUSION: 
In this pilot study the response to selected RD1 peptides is associated with TB disease 
in HIV-infected individuals in a high TB endemic country. This response decreases after 
successful therapy. The potential of the novel approach of relating ELISPOT spot-forming 
cell number and CD4+ T-cell count may improve the possibility of diagnosing active TB and 
deserves further evaluation. 
 

75. Title: Whole blood interferon-gamma responses to mycobacterium tuberculosis antigens 
in young household contacts of persons with tuberculosis in Uganda. Publication Vol. No.: 3 
Publication Issue Number: #10 Year of Publication: 2008, Authors and Description: 
Lewinsohn DA, Zalwango S, Stein CM, Mayanja-Kizza H, Okwera A, Boom WH, Mugerwa 
RD, Whalen CC. 

Abstract 
BACKGROUND: 
Due to immunologic immaturity, IFN-gamma-producing T cell responses may be decreased 
in young children compared to adults, thus we hypothesized that IFN-gamma responses to 
mycobacterial antigens in household contacts exposed to Mycobacterium tuberculosis (Mtb) 
would be impaired in young children relative to adults. The objective of this study was to 
compare whole blood IFN-gamma production in response to mycobacterial antigens between 
children and adults in Uganda. 

METHODOLOGY/PRINCIPAL FINDINGS: 
We studied household contacts of persons with culture-positive pulmonary tuberculosis (TB) 
enrolled in a cohort study conducted in Kampala, Uganda. Whole blood IFN-
gamma production in response to Mtb culture-filtrate antigens was measured by ELISA and 
compared between infants (<2 years old, n = 80), young children (2 <5 years old, n = 216), 
older children (5 <15 years old, n = 443) and adults (> or =15 years old, n = 528). We 
evaluated the relationship between IFN-gammaresponses and the tuberculin skin test (TST), 
and between IFN-gamma responses and epidemiologic factors that reflect exposure to Mtb, 



and the effect of prior BCG vaccination on IFN-
gamma responses. Young household contacts demonstrated robust IFN-
gammaresponses comparable to those of adults that were associated with TST and known 
risk factors for infection. There was no effect of prior BCG immunization on the IFN-
gamma response. 

CONCLUSIONS/SIGNIFICANCE: 
Young children in a TB endemic setting can mount robust IFN-gamma responses generally 
comparable to those of adults, and as in adults, these responses correlated with the TST and 
known epidemiologic risk factors for Mtb infection. 
 

76. Title: Patterns of individual and population-level adherence to antiretroviral therapy and 
risk factors for poor adherence in the first year of the DART trial in Uganda and Zimbabwe 
Publication Vol. No.: 48 Publication Issue Number: #4 Year of Publication: 2008, Authors 
and Description: Muyingo SK, Walker AS, Reid A, Munderi P, Gibb DM, Ssali F, Levin J, 
Katabira E, Gilks C, Todd J; DART Trial Team.   

Abstract 
BACKGROUND: 
Good adherence is essential for successful antiretroviral therapy (ART) provision, but simple 
measures have rarely been validated in Africa. 

METHODS: 
This was an observational analysis of an open multicenter randomized HIV/AIDS 
management trial in Uganda and Zimbabwe. At 4-weekly clinic visits, ART drugs were 
provided and adherence measured through pill usage and questionnaire. Viral load response 
was assessed in a subset of patients. Drug possession ratio (percentage of drugs taken 
between visits) defined complete (100%) and good (>or=95%) adherence. 
RESULTS: 
In 2,957 patients, 90% had pill counts at every visit. Good adherence increased from 87%, 4 
weeks after ART initiation, to 94% at 48 weeks, but only 1,454 (49%) patients achieved 
good adherence at every visit in the first year. Complete adherence was associated with 0.32 
greater reduction in log10 viral load (95% confidence interval 0.05, 0.60 P = 0.02) and was 
independently associated with higher baseline CD4 count, starting ART later in the trial, 
reporting a single regular sexual partner, clinical center, and time on ART. 
CONCLUSIONS: 
Population level adherence improved over time suggesting an association with clinical 
experience. Most patients had at least one visit in the year on which they reported not having 
good adherence, showing the need for continued adherence interventions. 
 

77. Title: Severe renal dysfunction and risk factors associated with renal impairment in HIV-
infected adults in Africa initiating antiretroviral therapy Publication Vol. No.: 46 Publication 
Issue Number: #8 Year of Publication: 2008, Authors and Description: Reid A, Stöhr W, 



Walker AS, Williams IG, Kityo C, Hughes P, Kambugu A, Gilks CF, Mugyenyi P, Munderi 
P, Hakim J, Gibb DM; Development of Antiretroviral Therapy Trial. 

Abstract 
BACKGROUND: 
We sought to investigate renal function in previously untreated symptomatic human 
immunodeficiency virus (HIV)-infected adults with CD4(+) cell counts of <200 cells/mm(3) 
who were undergoing antiretroviral therapy (ART) in Africa. 
METHODS: 
The study was an observational analysis within a randomized trial of ART management 
strategies that included 3316 participants with baseline serum creatinine levels of < or =360 
micromol/L. Creatinine levels were measured before ART initiation, at weeks 4 and 12 
of therapy, and every 12 weeks thereafter. We calculated estimated glomerular filtration rate 
(eGFR) using the Cockcroft-Gault formula. We analyzed the incidence of severely decreased 
eGFR (<30 mL/min/1.73 m(2)) and changes in eGFR to 96 weeks, considering demographic 
data, type of ART, and baseline biochemical and hematological characteristics as predictors, 
using random-effects models. 
RESULTS: 
Sixty-five percent of the participants were women. Median values at baseline were as 
follows: age, 37 years; weight, 57 kg; CD4(+) cell count, 86 cells/mm(3); and eGFR, 89 
mL/min/1.73 m(2). Of the participants, 1492 (45%) had mild (> or =60 but <90 mL/min/1.73 
m(2)) and 237 (7%) had moderate (> or =30 but <60 mL/min/1.73 m(2)) impairments in 
eGFR. First-line ART regimens included zidovudine-lamivudine plus tenofovir disoproxil 
fumarate (for 74% of patients), nevirapine (16%), and abacavir (9%) (mostly nonrandomized 
allocation). After ART initiation, the median eGFR was 89-91 mL/min/1.73 m(2) for the 
period from week 4 through week 96. Fifty-two participants (1.6%) 
developed severe reductions in eGFR by week 96; there was no statistically significant 
difference between these patients and others with respect to first-line ART regimen received 
(P = .94). Lower baseline eGFR or hemoglobin level, lower body mass index, younger age, 
higher baseline CD4(+) cell count, and female sex were associated with greater increases in 
eGFR over baseline, with small but statistically significant differences between regimens (P < 
.001 for all). 
CONCLUSIONS: 
Despite screening, mild-to-moderate baseline renal impairment was relatively common, but 
these participants had greatest increases in eGFR after starting 
ART. Severe eGFR impairment was infrequent regardless of ART regimen and was generally 
related to intercurrent disease. Differences between ART regimens with respect to changes in 
eGFR through 96 weeks were of marginal clinical relevance, but investigating longer-term 
nephrotoxicity remains important. 
 

78. Title: Detection of recent HIV infections in African individuals infected by HIV-1 non-B 
subtypes using HIV antibody avidity Publication Vol. No.: 41 Publication Issue Number: #4 
Year of Publication: 2008, Authors and Description: Suligoi B, Buttò S, Galli C, Bernasconi 
D, Salata RA, Tavoschi L, Chiappi M, Mugyenyi P, Pimpinelli F, Kityo C, Regine V, Rezza 
G 



Abstract 
BACKGROUND: 
To estimate HIV incidence several methods have been used to 
discriminate recent HIV infections from long-standing infections using a single serum 
sample. 

OBJECTIVE: 
To evaluate the performance of the anti-HIV avidity index (AI) for 
identifying recent HIV infections in individuals with a known date of seroconversion from 
Uganda, where the predominant HIV subtypes are A and D. 
STUDY DESIGN: 
We selected 149 repository serum samples from Ugandan HIV-positive individuals and 
evaluated the AI. Specimens collected < or =6 months after seroconversion were considered 
as recent infections, and those collected >6 months as long-standing infections. All 
specimens were serotyped using a V3 peptide enzyme immunoassay. 

RESULTS: 
The mean AI was 0.55+/-0.21 among the 108 patients with recent infections and 0.93+/-0.14 
among the 41 samples from long-standing infections (p<0.0001). The AI test showed a 
sensitivity of 85.2% and a specificity of 85.4% at a cutoff of 0.80. No significant association 
was observed between serotype and the misclassification of samples by AI. 

CONCLUSIONS: 
The AI, which is inexpensive and easy-to-perform, can be useful in 
identifying recent HIV infections in countries where HIV-1 non-B subtypes are prevalent. 
 

79. Title: "Rate and Amplification of Drug Resistance among Previously-Treated Patients 
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Abstract 
BACKGROUND: 
Drug-resistant Mycobacterium tuberculosis has emerged as a global threat. In resource-
constrained settings, patients with a history of tuberculosis (TB) treatment may have drug-
resistant disease and may experience poor outcomes. There is a need to measure the extent of 
and risk factors for drug resistance in such patients. 

METHODS: 
From July 2003 through November 2006, we enrolled 410 previously treated patients with 
TB in Kampala, Uganda. We measured the prevalence of resistance to first- and second-line 
drugs and analyzed risk factors associated with baseline and acquired drug resistance. 
RESULTS: 
The prevalence of multidrug-resistant TB was 12.7% (95% confidence interval [95% CI], 
9.6%-16.3%). Resistance to second-line drugs was low. Factors associated with multidrug-
resistant TB at enrollment included a history of treatment failure (odds ratio, 23.6; 95% CI, 



7.7-72.4), multiple previous TB episodes (odds ratio, 15.6; 95% CI, 5.0-49.1), and cavities 
present on chest radiograph (odds ratio, 5.9; 95% CI, 1.2-29.5). Among a cohort of 
250 patients, 5.2% (95% CI, 2.8%-8.7%) were infected with M. tuberculosis that developed 
additional drug resistance. Amplification of drug resistance was associated with 
existing drug resistance at baseline (P < .01) and delayed sputum culture conversion (P < 
.01). 

CONCLUSIONS: 
The burden of drug resistance in previously treated patients with TB in Uganda is sizeable, 
and the risk of generating additional drug resistance is significant. There is an urgent need to 
improve the treatment for such patients in low-income countries. 
 

80. Title: Twenty-four-week safety and tolerability of nevirapine vs.abacavir in combination 
with zidovudine/lamivudine as first-line antiretroviral therapy: a randomized double-blind 
trial (NORA). Publication Vol. No.: Publication Issue Number: # Year of Publication: 2008, 
Authors and Description: The DART Trial Team 

Abstract 
OBJECTIVE: 
To compare the safety/tolerability of abacavir and nevirapine in HIV-infected adults 
starting antiretroviral (ARV) therapy in Uganda. 
METHODS: 
Twenty-four-week randomized double-blind trial conducted with 600 symptomatic ARV-
naive adults with CD4 <200 cells/mm(3) allocated to zidovudine/lamivudine plus 300 
mg abacavir (A) and nevirapine placebo (n = 300) or 200 mg nevirapine (N) 
and abacavir placebo (n = 300) twice daily. The primary endpoint was any serious adverse 
event (SAE) definitely/probably or uncertain whether related to blinded nevirapine/abacavir. 
Secondary endpoints were adverse events leading to permanent discontinuation of 
blinded nevirapine/abacavir, and grade 4 events. 

RESULTS: 
Seventy-two per cent participants were women; 19% had WHO stage 4 disease; the median 
age was 37 years (range 18-66); the median baseline CD4 count was 99 cells/mm(3) (1-199). 
Ninety-five per cent completed 24 weeks: 4% died and 1% were lost to follow-up. Thirty-
seven SAEs occurred on blinded drug in 36 participants. Twenty events [6 (2.0%) abacavir, 
14 (4.7%) nevirapine participants] were considered serious adverse reactions 
definitely/probably/uncertain whether related to blinded abacavir/nevirapine [HR = 0.42 
(95% CI 0.16-1.09) P = 0.06]. Only 2.0% of abacavir participants [six patients (0.7-4.3%)] 
experienced a suspected hypersensitivity reaction (HSR). In total 14 (4.7%) abacavir and 30 
(10.0%) nevirapine participants discontinued blinded abacavir/nevirapine (P = 0.02): because 
of toxicity (6A, 15N; P = 0.07, all rash/possible HSR and/or hepatotoxicity), anti-
tuberculosis therapy (6A, 13N), or for other reasons (2A, 2N). 
CONCLUSIONS: 
There was a trend towards a lower rate of serious adverse reactions in Ugandan adults with 
low CD4 starting ARV regimens with abacavir than with nevirapine. This suggests 
that abacavir could be used more widely in resource-limited settings without 
major safety concerns. 
 



81. Title: A radiolabeled oligonucleotide ligation assay demonstrates the high frequency of 
nevirapine resistance mutations in HIV type 1 quasispecies of NVP-treated and untreated 
mother-infant pairs from Uganda Publication Vol. No.:24 Publication Issue Number: #2 Year 
of Publication: 2008, Authors and Description: Troyer RM, Lalonde MS, Fraundorf E, 
Demers KR, Kyeyune F, Mugyenyi P, Syed A, Whalen CC, Bajunirwe F, Arts EJ. 

Abstract 
This study explores the levels of NVP and AZT resistance mutations in untreated, NVP- or 
AZT-treated mother-infant pairs in Uganda. PCR-amplified reverse transcriptase (RT) gene 
fragments derived from PBMC samples of 85 mothers (10 AZT treated, 35 NVP treated, and 
40 untreated) and their 52 infected infants (5 AZT, 9 NVP, and 38 untreated) were classified 
as subtype A (59%), D (29%), C (3%), and recombinant forms (9%) by population 
sequencing. Only 16% of the NVP-treated infected mothers and infants harbored either the 
K103N or the Y181C at 6 weeks postdelivery. The majority of these samples (n = 107) were 
then analyzed using a radiolabeled oligonucleotide ligation assay (OLA) specific for K70R, 
K103N, and Y181C, using nonstandard bases to accommodate sequence heterogeneity. By 
OLA, 43% of the NVP-treated group had K103N and/or Y181C mutations in their HIV-
1 population, using >0.6% cutoff based on a comparative clonal analysis of clinical isolates. 
Surprisingly, an equal fraction of the untreated and NVP-treated mother-infant group had the 
K103N mutation in their HIV-1 population in the range of 0.6-5%. These findings suggest a 
relatively high frequency of K103N mutation in the drug-naive, subtype A and D infected 
Ugandan population as compared to the very low frequency of the Y181C and K70R 
mutation (<0.6%). The prevalence of the K103N mutations may be related to its low fitness 
cost and high genetic stability. The persistence of these mutations may reduce the 
effectiveness of subsequent NVP use in treatment or prevention of perinatal transmission. 
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82. Title: Enteric bacterial pathogens in HIV infected children with acute diarrhea in Mulago 
referral and teaching hospital, Kampala, Uganda. Publication Vol. No.:8 Publication Issue 
Number: #3 Year of Publication: 2009, Authors and Description: Musiime V, Kalyesubula I, 
Kaddu-Mulindwa DH, Byarugaba J. 

Abstract 
OBJECTIVE: 
HIV-infected children develop severe bacterial infections. We set out to determine 
the enteric bacterial pathogens in HIV-infected children and HIV-negative controls 
with acute diarrhea and their antimicrobial sensitivities. 
METHODS: 
Children below 5 years of age with acute diarrhea were screened for HIV and their stools 
were analyzed by culture and use of antisera and the sensitivities of the pathogens were 
determined using the Kirby Bauer disc diffusion method. 
RESULTS: 
Of the 190 children, 47 were HIV positive. The prevalence rates of the pathogens in HIV-
infected and -uninfected children were 19% (9/47) and 27% (38/143), respectively; odds ratio 
= 0.64 (95% confidence interval 0.20-1.97), P value .396. The pathogens in HIV-infected and 



-uninfected children were Escherichia coli, Salmonella, and Shigella species. Most isolates 
were resistant to cotrimoxazole. 

CONCLUSIONS: 
Escherichia coli, Salmonella, and Shigella species significantly cause acute diarrhea in HIV-
infected and -uninfected children and they are highly resistant to cotrimoxazole. 
 

83. Title: Induction of HIV type 1 expression correlates with T cell responsiveness to 
mycobacteria in patients coinfected with HIV type 1 and Mycobacterium tuberculosis 
Publication Vol. No.:25 Publication Issue Number: #2 Year of Publication: 2009, Authors 
and Description: Canaday DH, Wu M, Lu S, Aung H, Peters P, Baseke J, Mackay W, 
Mayanja-Kizza H, Toossi Z 

Abstract 
An in vitro mononuclear cell system to model the microenvironment of coinfection 
with HIV-1 and Mycobacterium tuberculosis (MTB) was developed. This cellular system was 
used to assess the interaction of MTB-infected monocytes and T cells from dually 
infected HIV-1/TB patients with pulmonary tuberculosis (TB). Subjects with 
higher induction of HIV-1 gag/pol mRNA expression after MTB stimulation had increased 
MTB-specific T cell IFN-gamma and TNF-alpha production. Lack of HIV-
1 mRNA induction did not correlate with increased induction of regulatory T cells (T-reg) as 
measured by MTB-induced Foxp3 mRNA. HIV-1 induction did not significantly correlate 
with clinical parameters including plasma HIV-1 viral load or CD4(+) T cell count. These 
data model MTB-induced HIV-1 replication at the microenvironment of MTB 
reactivation/infection. The data suggest that the magnitude of MTB-specific T cell responses 
drives local viral pathogenesis regardless of the stage of HIV-1 disease as reflected by plasma 
viral load or CD4(+) T cell count. 
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Abstract 
BACKGROUND: 
Many HIV-infected patients only access health care once they have developed advanced 
symptomatic disease resulting from AIDS Defining Conditions (ADCs). We carried out a 
study to establish the effect of ADCs on immunological recovery among patients initiated 
on antiretroviral therapy (ART). 

METHODS: 
A retrospective cohort of 427 HIV-1 patients who were initiated on ART between January 
2002 and December 2006 was studied. Data on ADCs was retrieved 
from Joint Clinical Research Centre (JCRC) data base and backed up by chart reviews. We 
employed Kaplan-Meier survival curves to estimate median time to 50 CD4 cells/microl from 



the baseline value to indicate a good immunological recovery process. Cox proportional 
hazard models were used at multivariate analysis. 

RESULTS: 
The median time to gaining 50 CD4 cells/microl from the baseline value after ART initiation 
was longer in the ADC (9.3 months) compared to the non-ADC group (6.9 months) (log rank 
test, p = 0.027). At multivariate analysis after adjusting for age, sex, baseline CD4 count, 
baseline HIV viral load, total lymphocyte count and adherence level, factors that shortened 
the median time to immunological recovery after ART initiation were belonging to the non-
ADC group (HR = 1.31; 95% CI: 1.03-1.28, p = 0.028), adherence to ART of >or= 95% (HR 
= 2.22; 95% CI: 1.57-3.15, p = 0.001) and a total lymphocyte count >or= 1200 cells/mm3 
(HR = 1.84; 95% CI: 1.22-2.78, p = 0.003). A low baseline CD4 count of <or= 200 
cells/microl (HR = 0.52; 95% CI: 0.37-0.77, p = 0.001) was associated with a longer time 
to immunological recovery. There was no interaction between low CD4 counts and ADC 
group. 

CONCLUSION: 
Patients with ADCs take longer to regain their CD4 counts due to the defect in the immune 
system. This may prolong their risk of morbidity and mortality. 
 

85. Title: Flat-line funding for PEPFAR: a recipe for chaos Publication Vol. No.:374 
Publication Issue Number: #9686 Year of Publication: 2009, Authors and Description: 
Mugyenyi P. 

86. Title: Response to non-nucleoside reverse transcriptase inhibitor-based therapy in HIV-
infected children with perinatal exposure to single-dose nevirapine. Publication Vol. No.:25 
Publication Issue Number: #10 Year of Publication: 2009, Authors and Description: Musiime 
V, Ssali F, Kayiwa J, Namala W, Kizito H, Kityo C, Mugyenyi P. 

Abstract 
We set out to investigate whether there are clinically significant consequences 
when children with perinatal exposure to single-dosenevirapine are initiated on 
a nonnucleoside reverse transcriptase inhibitor (NNRTI) containing a highly active 
antiretroviral therapy (HAART) regimen. We carried out a chart and database review of 
104 HIV-infected children, who had initiated HAART with an NNRTI at JCRC and were less 
than or equal to 5 years of age, 35 (33.7%) of whom had prior exposure to perinatal single-
dose nevirapine. We studied the viral load and CD4 percentage at baseline, at week 24, and at 
week 48 after the start of HAART in children exposed and not exposed to perinatal single-
dose nevirapine, as well as the results of genotypic resistance testing done for 
the children who had failed to achieve virologic suppression on HAART. At weeks 24 and 48 
after initiating HAART, children not exposed to single-dosenevirapine were 3.28 times [OR 
= 3.28, 95% CI: (1.37 to 9.20), p = 0.0167] and 3.47 times [OR = 3.47, 95% CI: (1.28 to 
9.37), p = 0.0091] more likely to achieve virologic suppression compared to children exposed 
to single-dose nevirapine, respectively. However, the CD4 cell response at weeks 24 and 48 
was not worse in the children exposed to single-dose nevirapine. In 
10 children with perinatal exposure to single-dose nevirapine, NNRTI resistance mutations, 
mostly K103N, Y181C, and G109A, were identified. HIV-
infected children with perinatal exposure to single-dose nevirapine are less likely to achieve 
short-term virologic suppression when started on an NNRTI-containing regimen, when 



compared to those who were not exposed to it, probably because the exposure predisposes 
them to developing NNRTI resistance mutations. 
 

87. Title: Orphanhood predicts delayed access to care in Ugandan children Publication Vol. 
No.:28 Publication Issue Number: #2 Year of Publication: 2009, Authors and Description: 
Ntanda H, Olupot-Olupot P, Mugyenyi P, Kityo C, Lowes R, Cooper C, Lima V, Mills E. 

Abstract 
We aimed to determine patient characteristics, treatment challenges, and adherence outcomes 
according to orphanhood status in a prospective cohort of 101 HIV+ children in rural 
Uganda. Orphans were older at antiretroviral initiation (P = 0.0008) and more likely to be 
WHO stage-4 (P = 0.03) than nonorphans. More attention to improving access to 
antiretrovirals in pediatric populations, especially orphans, is needed. 

88. Title: Comparison of rapid tests for detection of rifampicin-resistant Mycobacterium 
tuberculosis in Kampala, Uganda Publication Vol. No.:9 Publication Issue Number: # Year of 
Publication: 2009, Authors and Description: Ogwang Sam; Asiimwe Benon B; Traore 
Hamidou; Mumbowa Francis; Okwera Alphonse; Eisenach Kathleen D; Kayes Susan; Jones-
López Edward C; McNerney Ruth; Worodria William; Ayakaka Irene; Mugerwa Roy D; 
Smith Peter G; Ellner Jerrold; Joloba Moses L. 

Abstract 
BACKGROUND: 
Drug resistant tuberculosis (TB) is a growing concern worldwide. Rapid detection of 
resistance expedites appropriate intervention to control the disease. Several technologies have 
recently been reported to detect rifampicin resistant Mycobacteriumtuberculosis directly in 
sputum samples. These include phenotypic culture based methods, tests for gene mutations 
and tests based on bacteriophage replication. The aim of the present study was to assess the 
feasibility of implementing technology for rapid detection of rifampicin resistance in a high 
disease burden setting in Africa. 
METHODS: 
Sputum specimens from re-treatment TB patients presenting to the Mulago Hospital National 
TB Treatment Centre in Kampala, Uganda, were examined by conventional methods and 
simultaneously used in one of the four direct susceptibility tests, namely direct BACTEC 
460, Etest, "in-house" phage test, and INNO- Rif.TB. The reference method was the 
BACTEC 460 indirect culture drug susceptibility testing. Test performance, cost and turn 
around times were assessed. 
RESULTS: 
In comparison with indirect BACTEC 460, the respective sensitivities and specificities for 
detecting rifampicin resistance were 100% and 100% for direct BACTEC and the Etest, 94% 
and 95% for the phage test, and 87% and 87% for the Inno-LiPA assay. Turn around times 
ranged from an average of 3 days for the INNO-LiPA and phage tests, 8 days for the direct 
BACTEC 460 and 20 days for the Etest. All methods were faster than the indirect BACTEC 
460 which had a mean turn around time of 24 days. The cost per test, including labour ranged 
from $18.60 to $41.92 (USD). 



CONCLUSION: 
All four rapid technologies were shown capable of detecting rifampicin resistance directly 
from sputum. The LiPA proved rapid, but was the most expensive. It was noted, however, 
that the LiPA test allows sterilization of samples prior to testing thereby reducing the risk of 
accidental laboratory transmission. In contrast the Etest was low cost, but slow and would be 
of limited assistance when treating patients. The phage test was the least reproducible test 
studied with failure rate of 27%. The test preferred by the laboratory personnel, direct 
BACTEC 460, requires further study to determine its accuracy in real-time treatment 
decisions in Uganda. 
 

89. Title: The impact of HIV scale-up on health systems: A priority research agenda. 
Publication Vol. No.:52 Publication Issue Number: # Year of Publication: 2009, Authors and 
Description: Rabkin M, El-Sadr WM, De Cock KM; Bellagio HIV/Health Systems Working 
Group1. 

Abstract 
Although much has been learned about the implementation of HIV prevention, care, and 
treatment services in resource-limited settings, the broader impact of the rapid scale-
up of HIV programs on fragile health systems has only recently been explored. A high-level 
working group identified priority research questions regarding the impact of HIV scale-up on 
key elements of health systems: service delivery; management; information, evidence, and 
strategic planning; medical products, vaccines, and technologies; health financing and 
payments; leadership and governance; and the behaviors of providers, consumers, and 
communities. Rigorous multisectoral studies are needed if HIV program expansion to the 
millions still needing care and treatment is to continue, and if the synergies between 
vertically funded HIV programs and the health systems of which they are a part are to be 
maximized to strengthen nations' ability to meet all their health challenges. 
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antiretroviral therapy regimen in Uganda Publication Vol. No.:14 Publication Issue Number: 
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Abstract 
BACKGROUND: 
This study aimed to determine the extent of viral resistance over time among non-clade B 
HIV type-1-infected patients in Uganda who were maintained on first-
line highly active antiretroviral therapy (HAART) following virological failure. 

METHODS: 
Genotyping was performed on 16 patients with virological failure who were enrolled in an 
open-label randomized clinical trial of short-cycle treatment interruption. 
RESULTS: 
All patients receiving efavirenz-containing HAART had > or =1 
efavirenz resistance mutation develop during follow-up. The majority (13/15, 86%) 



developed lamivudine resistance during follow-up, but no thymidine analogue mutations 
(TAMs) developed during a median duration of virological failure of 325.5 days. 

CONCLUSIONS: 
Genotype resistance to both efavirenz and lamivudine developed early during the course of 
treatment after virologicalfailure. TAMs did not emerge early despite moderate exposure time 
to thymidine analogues during virological failure. 
 

91. Title: A qualitative analysis of the economic impact of HIV and antiretroviral therapy on 
individuals and households in Uganda. Publication Vol. No.:23 Publication Issue Number: #9 
Year of Publication: 2009, Authors and Description: Wagner G, Ryan G, Huynh A, Kityo C, 
Mugyenyi P 

Abstract 
Despite the acceleration of antiretroviral therapy (ART) scale-up in sub-Saharan Africa, little 
is known about the social and economic effects of ART on individuals and households. In 
January 2008, we conducted semistructured interviews with 24 adult ART clients attending 
urban and rural HIV clinics operated by Joint Clinical Research Center in Uganda. Using 
content analysis we explored changes in physical health, work activity and asset management 
from before HIV to after ART. Twenty-one (88%) participants were working prior 
to HIV (mostly microenterprises and subsistence farming), of whom 18 had to stop work at 
least temporarily after onset of HIV. After ART, 20 (83% of the sample) were engaged in 
some type of work, but for many it was not at the same level as before HIV. Also, most that 
previously had salaried employment were unable to return to the formal labor market. Two 
thirds of the sample reported having to sell off at least some of their land, capital, or 
household property after HIV, and few were able to buy it back after ART. A majority (67%) 
reported that economic support from family was instrumental after the onset of HIV, and for 
38% this support continued to be necessary after ART. These findings highlight that while 
ART helps people to regain a capacity to work, other economic supports are needed to 
enable individuals and households to reestablish their livelihoods, especially in resource-
constrained settings. 
 

92. Title: Expanding HIV care in Africa: making men matter Publication Vol. No.:374 
Publication Issue Number: #9686 Year of Publication: 2009, Authors and Description: Mills 
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93. Title: Shortening treatment in adults with noncavitary tuberculosis and 2-month culture 
conversion Publication Vol. No.:180 Publication Issue Number: #6 Year of Publication: 
2009, Authors and Description: Johnson JL, Hadad DJ, Dietze R, Noia Maciel EL, Sewali B, 
Gitta P, Okwera A, Mugerwa RD, Alcaneses MR, Quelapio MI, Tupasi TE, Horter L, 
Debanne SM, Eisenach KD, Boom WH 

Abstract 
RATIONALE: 
Cavitary disease and delayed culture conversion have been associated with relapse. 
Combining patient characteristics and measures of bacteriologic response might 
allow treatment shortening with current drugs in some patients. 



OBJECTIVES: 
To assess whether treatment could be shortened from 6 to 4 months in patients 
with noncavitary tuberculosis whose sputum cultures converted to negative after 2 months. 
METHODS: 
This study was a randomized, open-label equivalence trial. HIV-
uninfected adults with noncavitary tuberculosis were treated daily with isoniazid, rifampin, 
pyrazinamide, and ethambutol for 2 months, followed by 2 months of isoniazid and rifampin. 
After 4 months, patients with drug-susceptible TB whose sputum cultures on solid media 
were negative after 8 weeks of treatment were randomly assigned to continue treatment for 2 
more months or to stop treatment. Patients were followed for relapse for 30 months after 
beginning treatment. 

MEASUREMENTS AND MAIN RESULTS: 
Enrollment was stopped by the safety monitoring committee after 394 patients were enrolled 
due to apparent increased risk for relapse in the 4-month arm. A total of 370 patients were 
eligible for per protocol analysis. Thirteen patients in the 4-month arm relapsed, compared 
with three subjects in the 6-month arm (7.0 vs. 1.6%; risk difference, 0.054; 95% confidence 
interval with Hauck-Anderson correction, 0.01-0.10). 
CONCLUSION: 
Shortening treatment from 6 to 4 months in adults with noncavitary disease 
and culture conversion after 2 months using current drugs resulted in a greater relapse rate. 
The combination of noncavitary disease and 2-month culture conversion was insufficient to 
identify patients with decreased risk for relapse. 
 

94. Title: The challenge of HIV-1 antiretroviral resistance in Africa in the era of HAART 
Publication Vol. No.:11 Publication Issue Number: #2 Year of Publication: 2009, Authors 
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Abstract 
Antiretroviral therapy programs in Africa are currently providing treatment for almost two 
million people. The long-term success of large scale antiretroviral therapy programs in sub-
Saharan Africa remains uncertain because of the limited information currently available on 
rates of virologic failure and selection for drug-resistant variants in the different HIV 
subtypes. This article provides a comprehensive review of the published literature on the 
prevalence of primary and secondary HIV drug resistance with different subtypes and in 
various settings across sub-Saharan Africa. 
 

Year 2010 

95. Title: Routine versus clinically driven laboratory monitoring of HIV antiretroviral therapy 
in Africa (DART): a randomised non-inferiority trial Publication Vol. No.:375 Publication 
Issue Number: # Year of Publication: 2010, Authors and Description: DART Trial Team. 

Abstract 



BACKGROUND: 
HIV antiretroviral therapy (ART) is often managed 
without routine laboratory monitoring in Africa; however, the effect of this approach is 
unknown. This trial investigated whether routine toxicity and efficacy monitoring of HIV-
infected patients receiving ART had an important long-term effect on clinical outcomes 
in Africa. 

METHODS: 
In this open, non-inferiority trial in three centres in Uganda and one in Zimbabwe, 3321 
symptomatic, ART-naive, HIV-infected adults with CD4 counts less than 200 cells per 
microL starting ART were randomly assigned to laboratory and clinical monitoring (LCM; 
n=1659) or clinically driven monitoring (CDM; n=1662) by a computer-generated list. 
Haematology, biochemistry, and CD4-cell counts were done every 12 weeks. In the LCM 
group, results were available to clinicians; in the CDM group, results (apart from CD4-cell 
count) could be requested if clinically indicated and grade 4 toxicities were available. 
Participants switched to second-line ART after new or recurrent WHO stage 4 events in both 
groups, or CD4 count less than 100 cells per microL (LCM only). Co-primary endpoints were 
new WHO stage 4 HIV events or death, and serious adverse events. Non-inferiority was 
defined as the upper 95% confidence limit for the hazard ratio (HR) for new WHO stage 4 
events or death being no greater than 1.18. Analyses were by intention to treat. This study is 
registered, number ISRCTN13968779. 
FINDINGS: 
Two participants assigned to CDM and three to LCM were excluded from analyses. 5-year 
survival was 87% (95% CI 85-88) in the CDM group and 90% (88-91) in the LCM group, 
and 122 (7%) and 112 (7%) participants, respectively, were lost to follow-up over median 4.9 
years' follow-up. 459 (28%) participants receiving CDM versus 356 (21%) LCM had a new 
WHO stage 4 event or died (6.94 [95% CI 6.33-7.60] vs 5.24 [4.72-5.81] per 100 person-
years; absolute difference 1.70 per 100 person-years [0.87-2.54]; HR 1.31 [1.14-1.51]; 
p=0.0001). Differences in disease progression occurred from the third year on ART, whereas 
higher rates of switch to second-line treatment occurred in LCM from the second year. 283 
(17%) participants receiving CDM versus 260 (16%) LCM had a new serious adverse event 
(HR 1.12 [0.94-1.32]; p=0.19), with anaemia the most common (76 vs 61 cases). 
INTERPRETATION: 
ART can be delivered safely without routine laboratory monitoring for toxic effects, but 
differences in disease progression suggest a role for monitoring of CD4-cell count from the 
second year of ART to guide the switch to second-line treatment. 

FUNDING: 
UK Medical Research Council, the UK Department for International Development, the 
Rockefeller Foundation, GlaxoSmithKline, Gilead Sciences, Boehringer-Ingelheim, and 
Abbott Laboratories. 
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Abstract 
We evaluated the pharmacokinetics of lopinavir-ritonavir with and without nonnucleoside 
reverse transcriptase inhibitors (NNRTIs) in Ugandan adults. The study design was a three-
period crossover study (3 tablets [600 mg of lopinavir/150 mg of ritonavir {600/150 mg}], 4 
capsules [533/133 mg], and 2 tablets [400/100 mg] twice a day [BD]; n = 40) of lopinavir-
ritonavir with NNRTIs and a parallel one-period study (2 tablets BD; n = 20) without 
NNRTIs. Six-point pharmacokinetic sampling (0, 2, 4, 6, 8, and 12 h) was undertaken after 
observed intake with a standardized breakfast. Ugandan DART trial participants receiving 
efavirenz (n = 20), nevirapine (n = 18), and no NNRTI (n = 20) had median ages of 41, 35, 
and 37 years, respectively, and median weights of 60, 64, and 63 kg, respectively. For the no-
NNRTI group, the geometric mean (percent coefficient of variation [%CV]) lopinavir area 
under the concentration-time curve from 0 to 12 h (AUC(0-12)) was 110.1 (34%) microg x 
h/liter. For efavirenz, the geometric mean lopinavir AUC(0-12) (%CV) values were 91.8 
microg x h/liter (58%), 65.7 microg x h/liter (39%), and 54.0 microg x h/liter (65%) with 3 
tablets, 4 capsules, and 2 tablets BD, respectively, with corresponding (within-individual) 
geometric mean ratios (GMR) for 3 and 2 tablets versus 4 capsules of 1.40 (90% confidence 
interval [CI], 1.18 to 1.65; P = 0.002) and 0.82 (90% CI, 0.68 to 0.99; P = 0.09), respectively, 
and the apparent oral clearance (CL/F) values were reduced by 58% and 1%, respectively. 
For nevirapine, the geometric mean lopinavir AUC(0-12) (%CV) values were 112.9 microg x 
h/liter (30%), 68.1 microg x h/liter (53%), and 61.5 microg x h/liter (52%), respectively, with 
corresponding GMR values of 1.66 (90% CI, 1.46 to 1.88; P < 0.001) and 0.90 (90% CI, 0.77 
to 1.06; P = 0.27), respectively, and the CL/F was reduced by 57% and 7%, respectively. 
Higher values for the lopinavir concentration at 12 h (C(12)) were observed with 3 tablets 
and efavirenz-nevirapine (P = 0.04 and P = 0.0005, respectively), and marginally lower C(12) 
values were observed with 2 tablets and efavirenz-nevirapine (P = 0.08 and P = 0.26, 
respectively). These data suggest that 2 tablets of lopinavir-ritonavir BD may be inadequate 
when dosed with NNRTIs in Ugandan adults, and the dosage should be increased by the 
addition of an additional adult tablet or a half-dose tablet (100/25 mg), where available. 
 

97. Title: Tuberculosis treatment in HIV infected Ugandans with CD4 counts>350 cells/mm 
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Abstract 
BACKGROUND: 
Both HIV and TB cause a state of heightened immune activation. Immune activation in HIV 
is associated with progression to AIDS. Prior studies, focusing on persons with advanced 
HIV, have shown no decline in markers of cellular activation in response to TB therapy 
alone. 

METHODOLOGY: 
This prospective cohort study, composed of participants within a larger phase 3 open-label 
randomized controlled clinical trial, measured the impact of TB treatment on immune 
activation in persons with non-advanced HIV infection (CD4>350 cells/mm3) and pulmonary 
TB. HIV load, CD4 count, and markers of immune activation (CD38 and HLA-DR on CD4 



and CD8 T cells) were measured prior to starting, during, and for 6 months after completion 
of standard 6 month anti-tuberculosis (TB) therapy in 38 HIV infected Ugandans with smear 
and culture confirmed pulmonary TB. 
RESULTS: 
Expression of CD38, and co-expression of CD38 and HLA-DR, on CD8 cells declined 
significantly within 3 months of starting standard TB therapy in the absence of anti-retroviral 
therapy, and remained suppressed for 6 months after completion of therapy. In contrast, HIV 
load and CD4 count remained unchanged throughout the study period. 

CONCLUSION: 
TB therapy leads to measurable decreases in immune activation in persons with HIV/TB co-
infection and CD4 counts>350 cells/mm3. 
 

98. Title: Relationship of immunodiagnostic assays for tuberculosis and numbers of 
circulating CD4+ T-cells in HIV infection Publication Vol. No.: 35 Publication Issue 
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Abstract 
Infection with HIV is the greatest risk factor for tuberculosis (TB) in Africa. Tuberculin skin 
test (TST), QuantiFERON-TB Gold In-Tube (QFT-G-IT) and T-Spot.TB assays were 
performed in newly diagnosed HIV-infected individuals with and without active TB and 
in HIV-uninfected subjects at a university outpatient clinic in Kampala, Uganda. A total of 
135 individuals were enrolled: 109 with a new diagnosis of HIV-1 infection but no active TB, 
19 with HIV-1 infection and active TB, and seven HIV-uninfected healthy subjects. In 
control subjects immune responses were positive in 57.2% by TST and in 100% by at least 
one interferon-gamma release assay. In HIV-1 infected patients without active TB, induration 
in the TST (mm) (rho = 0.41, p-value <0.0001) and concentration of interferon (IFN)-gamma 
in the QFT-G-IT tube with Mycobacterium tuberculosis-specific antigens (rho = 0.38; p = 
0.0001) were negatively correlated to numbers of circulating CD4+ T-cells, while numbers of 
IFN-gamma producing cells (rho = 0.03-0.13; p-value = 0.21-0.77) and frequencies of 
positive test results for the T-Spot.TB test among groups of patients with different levels of 
immunodeficiency remained constant (p-value = 0.46). In HIV-1 infection, TST and QFT-G-
IT immune responses are both strongly related to the degree of immunodeficiency, while 
results of the T-Spot.TB are independent of the level of CD4+ T-cell depletion. 
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Abstract 
BACKGROUND: 
Triple nucleoside reverse transcriptase inhibitor regimens have advantages as first-line 
antiretroviral therapy (ART), avoiding hepatotoxicity and interactions with anti-tuberculosis 
therapy, and sparing two drug classes for second-line ART. Concerns exist 
about virological potency; efficacy has not been assessed in Africa. 

METHODS: 
A safety trial comparing nevirapine with abacavir was conducted in 
two Ugandan Development of Antiretroviral Therapy in Africa (DART) centres: 600 
symptomatic antiretroviral-naïve HIV-infected adults with CD4 counts <200 cells/microL 
were randomized to zidovudine/lamivudine plus abacavir or nevirapine (placebo-controlled 
to 24-week primary toxicity endpoint, and then open-label). Documented World Health 
Organization (WHO) stage 4 events were independently reviewed and plasma HIV-1 RNA 
assayed retrospectively. Exploratory efficacy analyses are intention-to-treat. 

RESULTS: 
The median pre-ART CD4 count was 99 cells/microL, and the median pre-ART viral load 
was 284 600 HIV-1 RNA copies/mL. A total of 563 participants (94%) completed 48 weeks 
of follow-up, 25 (4%) died and 12 (2%) were lost to follow-up. The randomized drug was 
substituted in 21 participants (7%) receiving abacavir vs. 34 (11%) 
receiving nevirapine (P=0.09). At 48 weeks, 62% of participants receiving abacavir vs. 77% 
of those receiving nevirapine had viral loads <50 copies/mL (P<0.001), and mean CD4 count 
increases from baseline were +147 vs. +173 cells/microL, respectively (P=0.006). Nine 
participants (3%) receiving abacavir vs. 16 (5%) receiving nevirapine died [hazard ratio (HR) 
0.55; 95% confidence interval (CI) 0.24-1.25; P=0.15]; 20 receiving abacavir vs. 32 
receiving nevirapine developed new or recurrent WHO 4 events or died (HR=0.60; 95% CI 
0.34-1.05; P=0.07) and 48 receiving abacavir vs. 68 receiving nevirapine developed new or 
recurrent WHO 3 or 4 events or died (HR=0.67; 95% CI 0.46-0.96; P=0.03). Seventy-one 
participants (24%) receiving abacavir experienced 91 grade 4 adverse events compared with 
130 events in 109 participants (36%) on nevirapine (P<0.001). 

CONCLUSIONS: 
The clear virological/immunological superiority of nevirapine over abacavir was 
not reflected in clinical outcomes over 48 weeks. The inability of CD4 cell count/viral load to 
predict initial clinical treatment efficacy is unexplained and requires further evaluation 
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Abstract 
BACKGROUND: 
We investigated virological response and the emergence of resistance in 
the Nevirapine or Abacavir (NORA) substudy of the Development of Antiretroviral 
Treatment in Africa (DART) trial. 
METHODS: 
Six hundred symptomatic antiretroviral-naive human immunodeficiency virus (HIV)-infected 
adults (CD4 cell count, <200 cells/mm(3)) from 2 Ugandan centers were randomized to 
receive zidovudine-lamivudine plus abacavir or nevirapine. Virology was performed 
retrospectively on stored plasma samples at selected time points. In patients with HIV RNA 
levels >1000 copies/mL, the residual activity of therapy was calculated as the reduction in 
HIV RNA level, compared with baseline. 
RESULTS: 
Overall, HIV RNA levels were lower in the nevirapine group than in the abacavir group at 24 
and 48 weeks (P < .001), although no differences were observed at weeks 4 and 12. 
Virological responses were similar in the 2 treatment groups for baseline HIV RNA level 
<100,000 copies/mL. The mean residual activity at week 48 was higher for abacavir in the 
presence of the typically observed resistance pattern of thymidine analogue mutations 
(TAMs) and M184V (1.47 log(10) copies/mL) than for nevirapine with M184V and 
nonnucleoside reverse-transcriptase inhibitor mutations, whether accompanied by TAMs 
(0.96 log(10) copies/mL) or not (1.18 log(10) copies/mL). 
CONCLUSIONS: 
There was more extensive genotypic resistance in both treatment groups than is generally 
seen in resource-rich settings. However, significant residual activity was observed among 
patients with virological failure, particularly those receiving zidovudine-
lamivudine plus abacavir. 
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Abstract 
OBJECTIVE: 
To determine clinical pattern, prevalence, and factors associated with 
pediatric immune reconstitution inflammatorysyndrome (IRIS) in Uganda. 
DESIGN: 
A prospective, multicenter cross-sectional study. 

METHODS: 
We enrolled HIV-infected children receiving antiretroviral therapy (ART) between 0.5 and 6 
months duration from December 2006 to October 2007 at three pediatric clinics in 
Uganda. Children were evaluated for IRIS at a one-time study visit by a standardized 
pediatric case definition. 



RESULTS: 
The IRIS prevalence was 38% [95% confidence interval (CI) 31-46] among 
162 children (57% female) with a median age of 6 years (interquartile range 2.5-11 years). Of 
the IRIS events, 77% were unmasking of a new opportunistic infection and 23% were 
probable paradoxical IRIS events toward prior opportunistic infections. The majority of IRIS 
events (55%) occurred in the first month of ART. The clinical events were diverse, with 
tuberculosis-IRIS (29%) being the most frequent presentation. Independent risk factors for 
IRIS were pre-ART CD4(+) cell percentage below 15% (odds ratio = 3.1, 95% CI 1.2-8.4, P 
= 0.027), current CD8(+) cell absolute count below 1000 cells/microl (odds ratio = 4.3, 95% 
CI 1.8-10.4, P = 0.001), male sex (odds ratio = 2.6, 95% CI 1.06-8.4, P = 0.01), and a cough 
of more than 1 week duration at the current clinic visit (odds ratio = 4.3, 95% CI 1.7-10.7, P 
= 0.002). A more than 25 CD4(+) T-cells increase at current study visit from the pre-ART 
baseline was associated with IRIS by univariate (P = 0.005) but not multivariate analysis. 
CONCLUSION: 
IRIS events commonly occur early after ART initiation in children with advanced 
immunosuppression, as commonly seen in resource-limited areas. Both healthcare providers 
and caregivers of the children need awareness of IRIS to minimize ART nonadherence. 
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Abstract 
BACKGROUND: 
Short cycle treatment interruption could reduce toxicity and drug costs and contribute to 
further expansion of antiretroviral therapy (ART) programs. 
METHODS: 
A 72 week, non-inferiority trial enrolled one hundred forty six HIV positive persons 
receiving ART (CD4+ cell count > or =125 cells/mm(3) and HIV RNA plasma levels <50 
copies/ml) in one of three arms: continuous, 7 days on/7 days off and 5 days on/2 days 
off treatment. Primary endpoint was ART treatment failure determined by plasma HIV RNA 
level, CD4+ cell count decrease, death attributed to study participation, or 
opportunistic infection. 
RESULTS: 
Following enrollment of 32 participants, the 7 days on/7 days off arm was closed because of 
a failure rate of 31%. Six of 52 (11.5%) participants in the 5 days on/2 days off arm failed. 
Five had virologic failure and one participant had immunologic failure. Eleven of 51 (21.6%) 
participants in the continuous treatment arm failed. Nine had virologic failure with 1 death 
(lactic acidosis) and 1 clinical failure (extra-pulmonary TB). The upper 97.5% confidence 
boundary for the difference between the percent of non-failures in the 5 days on/2 days off 
arm (88.5% non-failure) compared to continuous treatment (78.4% non failure) was 4.8% 
which is well within the preset non-inferiority margin of 15%. No significant difference was 
found in time to failure in the 2 study arms (p = 0.39). 



CONCLUSIONS: 
Short cycle 5 days on/2 days off intermittent ART was at least as effective 
as continuous therapy. 
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Abstract 
In Africa, HIV infections occur mostly in stable relationships, yet little is known about the 
determinants of condom use in this context. We examined condom use among 272 
coupled HIV clients in Uganda who had just screened for ART eligibility; 128 had an HIV-
positive partner, 47 HIV-negative, and 97 a partner with unknown HIV status. Sixty-six 
percent reported unprotected sex with their partner over the past 6 months (57-70% across the 
three subgroups). Multiple variables among socioeconomic characteristics, physical health, 
social support, and psychosocial adjustment were correlated with condom use in bivariate 
analysis, but in multivariate analysis, condom use self-efficacy was the only predictor 
of condom use in the total sample and subgroups; church attendance and physical functioning 
were also predictors among unknown status couples. This analysis reveals high rates of 
unprotected sex among coupled HIV clients, regardless of partner's HIV status, and suggests 
multiple targets for prevention. 
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Abstract 
mRNA is a marker of cell viability. Quantifying Mycobacterium tuberculosis mRNA in 
sputum is a promising tool for monitoring response to antituberculosis therapy and evaluating 
the efficacy of individual drugs. mRNA levels were measured in sputum specimens from 
patients with tuberculosis (TB) receiving monotherapy in an early bactericidal activity study 
of fluoroquinolones and in those receiving a standard rifampin-based regimen in an 
interleukin-2 (IL-2) trial. In the early bactericidal activity study, sputum for quantitative 
culture and mRNA analysis was collected for 2 days before and daily during 7 days of study 
drug administration. In the IL-2 trial, sputum was collected for quantitative culture, Bactec 
460 liquid culture, and mRNA analysis throughout the intensive treatment phase. RNA was 
isolated from digested sputum and tested in quantitative reverse transcription-PCR assays for 
several gene targets. mRNA for the glyoxylate cycle enzyme isocitrate lyase declined at 
similar rates in patients receiving isoniazid, gatifloxicin, levofloxacin, and moxifloxacin 
monotherapy. Isocitrate lyase mRNA correlated highly with CFU in sputum prior to therapy 
and during 7 days of monotherapy in all treatment arms. Isocitrate lyase mRNA was 
detectable in sputum of culture-positive TB patients receiving a rifampin-based regimen for 1 
month. At 2 months, sputum for isocitrate mRNA correlated more closely with growth in 



liquid culture than did growth on solid culture medium. Data suggest that isocitrate lyase 
mRNA is a reliable marker of M. tuberculosis viability. 
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Abstract 
BACKGROUND: 
Rhomboids are ubiquitous proteins with diverse functions in all life kingdoms, and are 
emerging as important factors in the biology of some pathogenic apicomplexa and 
Providencia stuartii. Although prokaryotic genomes contain one rhomboid, actinobacteria can 
have two or more copies whose sequences have not been analyzed for the presence 
putative rhomboid catalytic signatures. We report detailed phylogenetic 
and genomic analyses devoted to prokaryotic rhomboids of an important genus, 
Mycobacterium. 
RESULTS: 
Many mycobacterial genomes contained two phylogenetically distinct active rhomboids 
orthologous to Rv0110 (rhomboid protease 1) and Rv1337 (rhomboid protease 2) of 
Mycobacterium tuberculosis H37Rv, which were acquired independently. There was a 
genome-wide conservation and organization of the orthologs of Rv1337 arranged in 
proximity with glutamate racemase (mur1), while the orthologs of Rv0110 appeared 
evolutionary unstable and were lost in Mycobacterium leprae and the Mycobacterium avium 
complex. The orthologs of Rv0110 clustered with eukaryotic rhomboids and contained 
eukaryotic motifs, suggesting a possible common lineage. A novel nonsense mutation at the 
Trp73 codon split the rhomboid of Mycobacterium avium subsp. Paratuberculosis into two 
hypothetical proteins (MAP2425c and MAP2426c) that are identical to MAV_1554 of 
Mycobacterium avium. Mycobacterial rhomboids contain putative rhomboid catalytic 
signatures, with the protease active site stabilized by Phenylalanine. The topology and 
transmembrane helices of the Rv0110 orthologs were similar to those of eukaryotic secretase 
rhomboids, while those of Rv1337 orthologs were unique. Transcription assays indicated that 
both mycobacterial rhomboids are possibly expressed. 

CONCLUSIONS: 
Mycobacterial rhomboids are active rhomboid proteases with different evolutionary history. 
The Rv0110 (rhomboid protease 1) orthologs represent prokaryotic rhomboids whose 
progenitor may be the ancestors of eukaryotic rhomboids. The Rv1337 (rhomboid protease 2) 
orthologs appear more stable and are conserved nearly in all mycobacteria, possibly alluding 
to their importance in mycobacteria. MAP2425c and MAP2426c provide the first evidence 
for a split homologous rhomboid, contrasting whole orthologs of genetically related species. 
Although valuable insights to the roles of rhomboids are provided, the data herein only lays a 
foundation for future investigations for the roles of rhomboids in mycobacteria. 
 

107. Title: Pharmacokinetics and acceptability of once versus twice daily lamivudine and 
abacavir in HIV-1 infected Ugandan children in the ARROW trial Publication Vol. No.:15 
Publication Issue Number: #8 Year of Publication: 2010, Authors and Description: Musiime 



V, Kendal L, Bakeera-Kitaka S, Snowden B, Thomason M, Musoke P, Adkison K, Odongo 
F, Burger D, Mugyenyi P, Kekitiinwa A, Gibb D, Walker S; ARROW trial team. 

Abstract 
BACKGROUND: 
No data on once-daily dosing of nucleoside analogues in African children currently exist. We 
compared the pharmacokinetics (PK) of once- versus twice-
daily lamivudine and abacavir treatment using the World Health Organization recommended 
weight band dosing of scored adult tablets. 

METHODS: 
HIV type-1 (HIV-1)-infected Ugandan children aged 3-12 years receiving antiretroviral 
therapy that included lamivudine and abacavir twice daily (total 150+300 mg, 225+450 mg 
and 225/300+600 mg daily for 12-<20, 20-<25 and ≥25 kg, respectively) were enrolled in a 
crossover study. Plasma PK sampling (at 0, 1, 2, 4, 6, 8 and 12 h after observed morning 
intake) was performed for the twice-daily regimen at steady-state. Children were then 
switched to once-daily treatment with PK sampling repeated 4 weeks later (with an additional 
24 h sample). Acceptability questionnaires were completed at both time points. Daily area 
under the curve (AUC(0-24)) and maximum concentrations (C(max)) were compared by 
geometric mean ratios (GMRs). 
RESULTS: 
A total of 41 HIV-1-infected children (median age of 7 years) and n=23, n=14 and n=4 in 12-
<20, 20-<25 and ≥25 kg weight bands, respectively, were enrolled. Mean AUC(0-24) was 
13.0 and 12.0 mg•h/l for once- and twice-daily lamivudine (GMR 1.09, 90% confidence 
intervals [CI] 0.98-1.20) and 15.3 and 15.6 mg•h/l for once- and twice-daily abacavir (GMR 
0.98, 90% CI 0.89-1.08), respectively, with no difference in 3-6 versus 7-12 year olds. 
C(max) was 76% (lamivudine) and 64% (abacavir) higher on once-daily regimens. For 
both children and caregivers, once-daily dosing of lamivudine plus abacavir was highly 
acceptable and strongly preferred over twice-daily. 
CONCLUSIONS: 
In children aged 3-12 years, AUC(0-24) of lamivudine and abacavir were bioequivalent 
on once- and twice-daily regimens. Once-daily dosing of abacavir and lamivudine could 
provide an alternative dosing strategy for HIV-1-infected children, with 
high acceptability and strong preference suggesting the potential for improved adherence. 
 

Year 2011 

108. Title: Excellent adherence to antiretrovirals in HIV+ Zambian children is compromised 
by disrupted routine, HIV nondisclosure, and paradoxical income effects. Publication Vol. 
No.:6 Publication Issue Number: #4 Year of Publication: 2011, Authors and Description: 
Haberer, J. E.; Cook, A.; Walker, A. S.; Ngambi, M.; Ferrier, A.; Mulenga, V.; Kityo, C.; 
Thomason, M.; Kabamba, D.; Chintu, C.; Gibb, D. M.; Bangsberg, D. R. 

Abstract 
INTRODUCTION: 
A better understanding of pediatric antiretroviral therapy (ART) adherence in sub-Saharan 
Africa is necessary to develop interventions to sustain high levels of adherence. 



METHODOLOGY/PRINCIPAL FINDINGS: 
Adherence among 96 HIV-infected Zambian children (median age 6, interquartile range 
[IQR] 2,9) initiating fixed-dose combination ART was measured prospectively (median 23 
months; IQR 20,26) with caregiver report, clinic and unannounced home-based pill counts, 
and medication event monitoring systems (MEMS). HIV-1 RNA was determined at 48 
weeks. Child and caregiver characteristics, socio-demographic status, and treatment-related 
factors were assessed as predictors of adherence. Median adherence was 97.4% (IQR 
96.1,98.4%) by visual analog scale, 94.8% (IQR 86,100%) by caregiver-reported last missed 
dose, 96.9% (IQR 94.5,98.2%) by clinic pill count, 93.4% (IQR 90.2,96.7%) by unannounced 
home-based pill count, and 94.8% (IQR 87.8,97.7%) by MEMS. At 48 weeks, 72.6% 
of children had HIV-1 RNA <50 copies/ml. Agreement among adherence measures was poor; 
only MEMS was significantly associated with viral suppression (p = 0.013). Predictors of poor 
adherence included changing residence, school attendance, lack of HIV disclosure 
to children aged nine to 15 years, and increasing household income. 

CONCLUSIONS/SIGNIFICANCE: 
Adherence among children taking fixed-dose combination ART in sub-Saharan Africa is high 
and sustained over two years. However, certain groups are at risk for treatment failure, 
including children with disrupted routines, no knowledge of their HIV diagnosis among 
older children, and relatively high household income, possibly reflecting greater social 
support in the setting of greater poverty. 
 

109. Title: Cohort Profile: The PharmAccess African (PASER-M) and the TREAT Asia 
(TASER-M) Monitoring Studies to Evaluate Resistance--HIV drug resistance in sub-Saharan 
Africa and the Asia-Pacific Publication Vol. No.: Publication Issue Number: # Year of 
Publication: 2011, Authors and Description: Hamers, R. L.; Oyomopito, R.; Kityo, C.; 
Phanuphak, P.; Siwale, M.; Sungkanuparph, S.; Conradie, F.; Kumarasamy, N.; Botes, M. E.; 
Sirisanthana, T.; Abdallah, S.; Li, P. C.; Ngorima, N.; Kantipong, P.; Osibogun, A.; Lee, C. 
K.; Stevens, W. S.; Kamarulzaman, A.; Derdelinckx, I.; Chen, Y. M.; Schuurman, R.; Vugt, 
M. V.; Rinke de Wit, T. F. 

110. Title: Therapeutic immunization in HIV infected Ugandans receiving stable 
antiretroviral treatment: a Phase I safety study. Publication Vol. No.:29 Publication Issue 
Number: #8 Year of Publication: 2011, Authors and Description: Kityo, C.; Bousheri, S.; 
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Abstract 
Therapeutic immunizations in HIV infection may boost immunity 
during antiretroviral treatment. We report on the first therapeutic vaccine trial in Uganda, 
Africa. This open label Phase I trial was designed to assess the safety, tolerability and 
immunogenicity of a therapeutic HIV-1 vaccine candidate. Thirty HIV positive 
volunteers receiving a stable regimen of antiretroviral therapy with CD4 counts >400 were 
recruited for the safety evaluation of LFn-p24C, a detoxified anthrax-derived polypeptide 
fused to the subtype C HIV gag protein p24. The vaccine was well tolerated and HIV RNA 
levels remained undetectable following three immunizations. CD4 counts in vaccine 
recipients were significantly higher compared to the control individuals after 12 
months. HIV-specific responses were associated with higher gain in CD4 counts following 



LFn-p24C immunizations. Volunteers were subsequently asked to undergo a 30-day period of 
observed treatment interruption. 8/24 (30%) individuals showed no evidence of viral rebound 
during treatment interruption. All demonstrated prompt suppression of viral load following 
resumption of ART. Our data demonstrate the safety of LFn-p24C and suggest that 
adjunct therapeutic immunization may benefit select individuals in further boosting an 
immune response. 
 

111. Title: Impact of the N348I mutation in HIV-1 reverse transcriptase on nonnucleoside 
reverse transcriptase inhibitor resistance in non-subtype B HIV-1 Publication Vol. No.:55 
Publication Issue Number: #4 Year of Publication: 2011, Authors and Description: 
McCormick, A. L.; Parry, C. M.; Crombe, A.; Goodall, R. L.; Gupta, R. K.; Kaleebu, P.; 
Kityo, C.; Chirara, M.; Towers, G. J.; Pillay, D. 

Abstract 
We investigated the effect of N348I alone and with M184V 
on nonnucleoside reverse transcriptase inhibitor (NNRTI) drug susceptibility and replicative 
capacity in B and non-B HIV-1 isolates. N348I reduced the susceptibility to all NNRTI drugs 
across subtypes. The replication capacity of all viruses in a variety of cell lines was impaired 
by N348I. Interestingly, the N348I and M184V double mutation compensated for the reduced 
NNRTI drug susceptibility observed in the N348I single mutant and marginally improved 
viral replicative capacity. 
 

112. Title: Distribution of HLA-B alleles in a Ugandan HIV-infected adult population: 
NORA pharmacogenetic substudy of DART. Publication Vol. No.:16 Publication Issue 
Number: #2 Year of Publication: 2011, Authors and Description: Munderi, P.; Snowden, W. 
B.; Walker, A. S.; Kityo, C.; Mosteller, M.; Kabuye, G.; Thoofer, N. K.; Ssali, F.; Gilks, C. 
F.; Hughes, A. R. 

Abstract 
OBJECTIVES: 
To determine the frequencies of HLA-B alleles in Ugandan patients in the NORA substudy of 
the DART trial and to compare HLA-B allele frequencies in those with and without clinically 
diagnosed hypersensitivity reaction (HSR). 
METHODS: 
DNA-based HLA-B genotyping was used to determine HLA alleles in 247 participants who 
received abacavir, including all six participants ('cases') with clinically diagnosed abacavir 
HSR. 

RESULTS: 
The incidence of clinical abacavir HSR in this double-blinded study was 2.0% (6/300) in the 
abacavir group. As HLA-B*5701 was absent throughout the entire cohort, including the six 
HSR 'cases', an association could not be established between HLA-B*5701 and clinically 
diagnosed abacavir HSR. No other HLA-B*57 alleles were present among the six 
'cases'. HLA-B*5703 was the most frequent HLA-B*57 allele among the abacavir-tolerant 
participants. 



CONCLUSION: 
The rate of clinical HSR was low, which may reflect the expected 2-3% clinical false-positive 
rate seen in previous double-blind randomized studies. The presumption that these cases may 
be false-positive abacavir HSR is supported by the fact that no HLA-B*5701 alleles were 
found in the abacavir group. Implementation of prospective HLA-B*5701 screening must be 
based on benefit/risk considerations within local practice. Clinical risk management remains 
paramount. 
 

113. Title: A Case of Cryptococcal Lymphadenitis in an HIV-Infected Child Publication Vol. 
No.:27 Publication Issue Number: #4 Year of Publication: 2011, Authors and Description: 
Natukunda, E.; Musiime, V.; Ssali, F.; Kizito, H.; Kityo, C.; Mugyenyi, P. 

Abstract 
An 8-year-old HIV-positive antiretroviral therapy-naive child developed severe headache and 
generalized lymphadenopathy. The serum cryptococcal antigen (CRAG) test was positive, the 
histology on the lymph node biopsy revealed budding yeast cells, and Cryptococcus 
neoformans was isolated on culture of his cerebrospinal fluid. He was treated with 
intravenous amphotericin B followed by oral fluconazole with a good response. 
Therefore cryptococcal lymphadenitis should be considered in the differential diagnosis of 
children presenting with lymphadenopathy and a positive serum CRAG. 
 

114. Title: Performance of V3-based HIV-1 sero subtyping in HIV endemic areas Publication 
Vol. No.:47 Publication Issue Number: #4 Year of Publication: 2011, Authors and 
Description: Tavoschi L, Bernasconi D, Chiappi M, Suligoi B, Galli C, Regine V, Kityo C, 
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Abstract 
HIV-1 serosubtyping based on reactivity to peptides from the V3 region of gp120 is a low-
cost and easy to perform procedure often used in geographical areas with high prevalence and 
incidence of HIV infection. We evaluated the performance of V3-based serotyping on 148 
sera from 118 HIV-1-infected individuals living in Uganda, with estimated dates of 
seroconversion. Of the 148 tested samples, 68 (46.0%) specifically reacted with only one of 
the V3 peptides included in the test (SP), 64 (43.2%) did not react with any peptide (NR) and 
16 (10.8%) reacted with two or more peptides (CR). According to the estimated 
seroconversion date, the large majority of samples collected early after infection belonged to 
the NR group. These samples had also a low Avidity Index. In contrast, samples collected 
later after infection belonged mainly to CR and SP groups and had also a higher avidity 
index. These results indicate that the performance of V3-based assays depends on maturation 
of HIV-specific immune response and can be significantly lowered when these tests are 
carried out on specimens collected from recently infected individuals. 
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116. Title: No need for apologies Publication Vol. No.:57 Publication Issue Number: # Year 
of Publication: 2011, Authors and Description: El-Sadr WM, Gonsalves G, Mugyenyi P. 

Abstract 
The expansion of access to antiretroviral therapy for millions of persons living with HIV in 
low-income countries has been lauded by many. However, the investment in such programs 
has at the same time been criticized by others, who claim diversion of resources from HIV 
prevention efforts and from other important health threats in these same countries. Yet, the 
time is right to recommit to the goal of universal access to HIV prevention and treatment 
while garnering the lessons learned from HIV programming and building on the platform it 
has established in confronting other health threats. 
 

117. Title: PharmAccess African Studies to Evaluate Resistance (PASER). HIV-1 drug 
resistance in antiretroviral-naive individuals in sub-Saharan Africa after rollout of 
antiretroviral therapy: a multicentre observational study. Publication Vol. No.:11 Publication 
Issue Number: #10 Year of Publication: 2011, Authors and Description: Hamers RL, Wallis 
CL, Kityo C, Siwale M, Mandaliya K, Conradie F, Botes ME, Wellington M, Osibogun A, 
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Abstract 
BACKGROUND: 
There are few data on the epidemiology of primary HIV-1 drug resistance after the roll-out 
of antiretroviral treatment (ART) in sub-Saharan Africa. We aimed to assess the prevalence 
of primary resistance in six African countries after ART roll-out and if wider use of ART 
in sub-Saharan Africa is associated with rising prevalence of drug resistance. 

METHODS: 
We did a cross-sectional study in antiretroviral-naive adults infected with HIV-1 who had not 
started first-line ART, recruited between 2007 and 2009 from 11 regions in Kenya, 
Nigeria, South Africa, Uganda, Zambia, and Zimbabwe. We did population-based sequencing 
of the pol gene on plasma specimens with greater than 1000 copies per mL of HIV RNA. We 
identified drug-resistance mutations with the WHO list for transmitted resistance. The 
prevalence of sequences containing at least one drug-resistance mutation was calculated 
accounting for the sampling weights of the sites. We assessed the risk factors 
of resistance with multilevel logistic regression with random coefficients. 

FINDINGS: 
2436 (94.1%) of 2590 participants had a pretreatment genotypic resistance result. 1486 
participants (57.4%) were women, 1575 (60.8%) had WHO clinical stage 3 or 4 disease, and 
the median CD4 count was 133 cells per µL (IQR 62-204). Overall sample-weighted drug-
resistance prevalence was 5.6% (139 of 2436; 95% CI 4.6-6.7), ranging from 1.1% (two of 
176; 0.0-2.7) in Pretoria, South Africa, to 12.3% (22 of 179; 7.5-17.1) in Kampala, Uganda. 
The pooled prevalence for all three Ugandan sites was 11.6% (66 of 570; 8.9-14.2), compared 
with 3.5% (73 of 1866; 2.5-4.5) for all other sites. Drug class-specific resistance prevalence 
was 2.5% (54 of 2436; 1.8-3.2) for nucleoside reverse-transcriptase inhibitors (NRTIs), 3.3% 
(83 of 2436; 2.5-4.2) for non-NRTIs (NNRTIs), 1.3% (31 of 2436; 0.8-1.8) for protease 
inhibitors, and 1.2% (25 of 2436; 0.7-1.7) for dual-class resistance to NRTIs and NNRTIs. 
The most common drug-resistance mutations were K103N (43 [1.8%] of 2436), thymidine 
analogue mutations (33 [1.6%] of 2436), M184V (25 [1.2%] of 2436), and Y181C/I (19 



[0.7%] of 2436). The odds ratio for drug resistance associated with each additional year since 
the start of the ART roll-out in a region was 1.38 (95% CI 1.13-1.68; p=0.001). 

INTERPRETATION: 
The higher prevalence of primary drug resistance in Uganda than in other African countries is 
probably related to the earlier start of ART roll-out in Uganda. Resistance surveillance and 
prevention should be prioritised in settings where ART programmes are scaled up. 

FUNDING: 
Ministry of Foreign Affairs of the Netherlands. 
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Abstract 
OBJECTIVES: 
This study aimed to investigate the consequences of using clinicoimmunological criteria to 
detect antiretroviral treatment (ART) failure and guide regimen switches in HIV-infected 
adults in sub-Saharan Africa. Frequencies of unnecessary switches, patterns 
of HIV drug resistance, and risk factors for the accumulation of nucleoside reverse 
transcriptase inhibitor (NRTI)-associated mutations were evaluated. 
METHODS: 
Cross-sectional analysis of adults switching ART regimens at 13 clinical sites in 
6 African countries was performed. Two types of failure identification were compared: 
diagnosis of clinicoimmunological failure without viral load testing (CIF only) or CIF with 
local targeted viral load testing (targeted VL). After study enrollment, reference HIV RNA 
and genotype were determined retrospectively. Logistic regression assessed factors associated 
with multiple thymidine analogue mutations (TAMs) and NRTI cross-resistance (≥2 TAMs 
or Q151M or K65R/K70E). 
RESULTS: 
Of 250 patients with CIF switching to second-line ART, targeted VL was performed in 186. 
Unnecessary switch at reference HIV RNA <1000 copies per milliliter occurred in 46.9% of 
CIF only patients versus 12.4% of patients with targeted VL (P < 0.001). NRTI cross-
resistance was observed in 48.0% of 183 specimens available for genotypic analysis, 
comprising ≥2 TAMs (37.7%), K65R (7.1%), K70E (3.3%), or Q151M (3.3%). The presence 
of NRTI cross-resistance was associated with the duration of ART exposure and zidovudine 
use. 

CONCLUSIONS: 
Clinicoimmunological monitoring without viral load testing resulted in frequent unnecessary 
regimen switches. Prolonged treatment failure was indicated by extensive NRTI cross-
resistance. Access to virological monitoring should be expanded to prevent 
inappropriate switches, enable early failure detection and preserve second-
line treatment options in Africa. 
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Abstract 
INTRODUCTION: 
The WHO clinical guidelines for HIV/AIDS are widely used in resource limited settings to 
represent the gold standard of CD4 counts for antiviral therapy initiation. The utility of the 
WHO-defined stage 1 and 2 clinical factors used in 
WHO HIV/AIDSclinical staging in predicting low CD4 cell count has not been established 
in Uganda. Although the WHO staging has shown low sensitivity for predicting CD4<200 
cells/mm(3), it has not been evaluated at for CD4 cut-offs of <250 cells/mm(3) or <350 
cells/mm(3). 
OBJECTIVE: 
To validate 
the World Health Organisation HIV/AIDS clinical staging in predicting initiation of antiretro
viral therapy in a low-resource setting and to determine 
the clinical predictors of low CD4 cell count in Uganda. 
RESULTS: 
Data was collected on 395 participants from the Joint Clinical Research Centre, of whom 242 
(61.3%) were classified as in stages 1 and 2 and 262 (68%) were females. Participants had a 
mean age of 36.8 years (SD 8.5). We found a significant inverse correlation between 
the CD4 lymphocyte count and WHO clinical stages. The sensitivity the 
WHO clinical staging at CD4 cell count of 250 cells/mm(3) and 350 cells/mm(3) was 53.5% 
and 49.1% respectively. Angular cheilitis, papular pruritic eruptions and recurrent upper 
respiratory tract infections were found to be 
significant predictors of low CD4 cell count among participants in WHO stage 1 and 2. 
CONCLUSION: 
The WHO HIV/AIDS clinical staging guidelines have a low sensitivity and about half of the 
participants in stages 1 and 2 would be eligible for ART initiation if they had been tested 
for CD4 count. Angular cheilitis and papular pruritic eruptions and recurrent upper 
respiratory tract infections may be used, in addition to the WHO staging, to improve 
sensitivity in the interim, as access to CD4 machines increases in Uganda. 
 

120. Title: Understanding the influence of depression on self-efficacy, work status and 
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Number: #5 Year of Publication: 2011, Authors and Description: Wagner GJ, Holloway I, 
Ghosh-Dastidar B, Kityo C, Mugyenyi P. 

Abstract 



OBJECTIVES: 
Depression is common among persons living with HIV/AIDS in sub-Saharan Africa, yet few 
studies in the region have assessed the relationship of depression to economic well-being and 
risk-reduction behavior. Among HIV clients in Uganda, we examined whether depression is 
directly related to self-efficacy, work status, and condom use, as well as indirectly through its 
interaction with physical health functioning. 

METHODS: 
Baseline data from a prospective longitudinal cohort of 602 clients entering HIV care were 
examined. In separate multivariate analyses, we examined whether depression [both 
depressive severity and clinical depression, as measured by the nine-item Patient Health 
Questionnaire (PHQ-9)], physical health functioning, and their interaction were predictors of 
current work status, consistent condom use, and general self-efficacy, controlling for 
measures of social support, stigma, and demographics. 

RESULTS: 
Mean PHQ-9 score was 5.2 (S.D.=3.9; range=0-24) and 13% had scores ≥10 (indicator of 
clinical depression). Not being depressed, better physical health, and their interaction were 
predictors of working, while lower depressive severity, lower physical health, and their 
interaction were associated with always using condoms. Better physical health was predictive 
of greater self-efficacy, but not depression; general self-efficacy was predictive of 
both work status and condom use. 

CONCLUSIONS: 
Effective diagnosis and treatment of depression may be critical to maximizing the benefits 
of HIV treatment with regard to both HIV prevention and restoring the social and economic 
health of persons living with HIV. 
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Abstract 
Hypersensitivity reactions are reported in approximately 5% of adults receiving abacavir, but 
there are few published data in children. Among 
1150 African children receiving antiretroviral therapy in a randomized trial, 
suspected hypersensitivity reactions to abacavir were rare (0.3%; 95% CI, 0.01-0.9). Patients 
were managed successfully through the provision of clear guidelines and education of clinical 
staff, children, and their caregivers. 
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Abstract 
BACKGROUND: 
Optimal treatment of human immunodeficiency virus (HIV)-associated tuberculosis in 
patients with high CD4⁺ T-cellcounts is unknown. Suppression of viral replication 
during therapy for tuberculosis may block effects of immune activation on T cells and slow 
HIV disease progression. 

METHODS: 
We conducted a randomized trial in 214 HIV-infected patients with 
active tuberculosis and CD4⁺ T-cell counts of ≥ 350cells/µL to determine whether 6 months 
of antiretroviral therapy given during tuberculosis treatment would improve clinical 
outcomes. Subjects were randomized to receive 6 months of abacavir-lamivudine-zidovudine 
concurrent with tuberculosis therapy or delayed antiretroviral therapy. Endpoints 
were CD4⁺ T-cell counts of < 250 cells/µL, AIDS, or death. 

RESULTS: 
Intervention and comparison arms had similar median CD4⁺ counts (517 and 534 cells/µL, 
respectively) and HIV RNA levels (4.6 and 4.7 log₁₀ copies/µL, respectively). Viral 
suppression was achieved in 86% of patients allocated to intervention. Seventeen subjects 
(15.6%) in the intervention arm developed study outcome compared to 25 subjects (22.8%) in 
the comparison arm (P = .17). Grade 3 or 4 adverse events were less frequent in the 
intervention arm. By 2 months, 90% of subjects in both arms were culture-negative 
for tuberculosis. 

CONCLUSIONS: 
Short-term antiretroviral therapy during tuberculosis treatment in patients with CD4⁺T-
cell counts of >350 cells/µL was safe and associated with clinical benefits. 
 

123. Title: Clinical symptoms and microbiological outcomes in tuberculosis treatment trials. 
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Abstract 
During a recent Food and Drug Administration workshop on clinical trials to evaluate new 
TB drugs, questions were raised regarding the use of bacteriologic endpoints such 
as treatment failure and relapse as measures of improvement in health status and long term 
outcome after treatment. FDA scientists asked how patients' clinical signs 
and symptoms changed during therapy, noting that while such information is usually 
collected during clinical trials, it is not often reported. We analyzed data from an international 
phase 3 TB treatment trial that included systematic assessments of symptoms. The percentage 
of subjects with self-reported symptoms at baseline ranged from 30% for dyspnea to 81% for 
cough, with 51% reporting fever. During therapy, fever, sweats, and dyspnea decreased most 
rapidly, with near resolution by the end of therapy. Chest pain and cough resolved more 
slowly; 13% of subjects reported cough at six months. Symptom resolution 
during treatment did not differ between those who relapsed and those who did not. Among 
those with microbiological relapse, symptoms returned with significant increases in the 
proportion with fever, cough, and chest pain. At the time of relapse, cough was the most 
frequent symptom, occurring in 75% of subjects who relapsed but only 12% of those who did 
not. Our data support the continued use of bacteriologic endpoints based on sputum culture as 



surrogate measures of the relief of symptoms, improvement in health status and favorable 
long term treatment outcome in TB drug trials. 
	

124. Title: Pre-treatment time to detection of Mycobacterium tuberculosis as an alternative to 
quantitative cultures. Publication Vol. No.: 91 Publication Issue Number: # Year of 
Publication: 2011, Authors and Description: Bark CM, Okwera A, Joloba ML, Thiel BA, 
Nakibali JG, Debanne SM, Boom WH, Eisenach KD, Johnson JL. 

Abstract 
Testing new drugs is critical to improving the treatment of tuberculosis. Quantitative cultures 
of Mycobacterium tuberculosis on solid media have been used in Phase 1 and 2 trials, but are 
time and resource intensive. Time to detection (TTD) of growth of M. tuberculosis in 
automated liquid culture systems is an alternative. TTD has been shown to correlate with 
CFU in quantitative cultures, and is faster and simpler to perform. We compared TTD in the 
BACTEC 460 liquid culture system with CFU in a clinical trial that included 110 subjects. 
Comparing all sputum cultures collected between baseline and 2 months we found a strong 
negative correlation between log(10) CFU and TTD (rho = -0.91). In addition, when TTD at 
baseline was compared with 1 and 2 month sputum culture positivity, subjects whose cultures 
were negative after 1 and 2 months had a significantly longer median baseline TTD compared 
with subjects whose cultures were positive at 1 and 2 months (5 vs. 3 days and 3 vs. 2 days, 
respectively). TTD compares closely with CFU and represents a faster, simpler alternative to 
quantitative cultures. 
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Abstract 
BACKGROUND: 
Tuberculosis is an ancient disease that continues to threaten individual and public health 
today, especially in sub-Saharan Africa. Current surveillance systems describe general risk of 
tuberculosis in a population but do not characterize the risk to an individual following 
exposure to an infectious case. 

METHODS: 
In a study of household contacts of infectious tuberculosis cases (n = 1918) and a community 
survey of tuberculosis infection (N = 1179) in Kampala, Uganda, we estimated the secondary 
attack rate for tuberculosis disease and tuberculosis infection. The ratio of these rates is the 
likelihood of progressive primary disease after recent household infection. 

RESULTS: 
The secondary attack rate for tuberculosis disease was 3.0% (95% confidence interval: 2.2, 
3.8). The overall secondary attack rate for tuberculosis infection was 47.4 (95% confidence 
interval: 44.3, 50.6) and did not vary widely with age, HIV status or BCG vaccination. The 
risk for progressive primary disease was highest among the young or HIV infected and was 
reduced by BCG vaccination. 



CONCLUSIONS: 
Early case detection and treatment may limit household transmission of M. tuberculosis. 
Household members at high risk for disease should be protected through vaccination or 
treatment of latent tuberculosis infection. 
 

126. Title: Hormonal contraceptive use and HIV disease progression among women in 
Uganda and Zimbabwe. Publication Vol. No.: 57 Publication Issue Number: #2 Year of 
Publication: 2011, Authors and Description:	Morrison CS, Chen PL, Nankya I, Rinaldi A, 
Van Der Pol B, Ma YR, Chipato T, Mugerwa R, Dunbar M, Arts E, Salata RA. 

Abstract 
BACKGROUND: 
HIV-infected women need highly effective contraception to reduce unintended pregnancies 
and mother-to-child HIV transmission. Previous studies report conflicting results regarding 
the effect of hormonal contraception on HIV disease progression. 

METHODS: 
HIV-infected women in Uganda and Zimbabwe were recruited immediately after 
seroconversion; CD4 testing and clinical examinations were conducted quarterly. The study 
end point was time to AIDS (two successive CD4 200 cells/mm or less or World Health 
Organization advanced Stage 3 or Stage 4 disease). We used marginal structural Cox survival 
models to estimate the effect of cumulative exposure to depot-medroxyprogesterone acetate 
and oral contraceptives on time to AIDS. 

RESULTS: 
Three hundred three HIV-infected women contributed 1408 person-years. One hundred 
eleven women (37%) developed AIDS. Cumulative probability of AIDS was 50% at 7 years 
and did not vary by country. AIDS incidence was 6.6, 9.3, and 8.8 per 100 person-years for 
depot-medroxyprogesterone acetate, oral contraceptive, and nonhormonal users. Neither 
depot-medroxyprogesterone acetate (adjusted hazard ratio, 0.90; 95% confidence interval, 
0.76-1.08) nor oral contraceptives ( adjusted hazard ratio, 1.07; 95% confidence interval, 
0.89-1.29) were associated with HIV disease progression. Alternative exposure definitions 
of hormonal contraception use during the year before AIDS or at the time of HIV infection 
produced similar results. Sexually transmitted infection symptoms were associated with 
faster progression, whereas young age at HIV infection (18-24 years) was associated with 
slower progression. Adding baseline CD4 level and set point viral load to models did not 
change the hormonal contraception results, but Subtype D infection became associated 
with disease progression. 
CONCLUSION: 
Hormonal contraceptive use was not associated with more rapid HIV disease progression, but 
older age, sexually transmitted infection symptoms, and Subtype D infection were. 
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DH, Fujinaga K. 

Abstract 
At sites of Mycobacterium tuberculosis (MTB) infection, HIV-1 replication is increased 
during tuberculosis (TB). Here we investigated the role of positive transcription elongation 
factor (P-TEFb), comprised of CycT1 and CDK9, as the cellular cofactor of HIV-1 Tat 
protein in transcriptional activation of HIV-1 in mononuclear cells from HIV-1-infected 
patients with pleural TB. Expression of CycT1 in response to MTB was assessed in 
mononuclear cells from pleural fluid (PFMC) and blood (PBMC) from HIV/TB patients with 
pleural TB, and in blood monocytes (MN) from singly infected HIV-1-seropositive subjects. 
We then examined whether the CDK9 inhibitor, Indirubin 3'-monoxime (IM), was effective 
in inhibition of MTB-induced HIV-1 mRNA expression. We found higher expression of 
CycT1 mRNA in PFMCs as compared to PBMCs from HIV/TB-coinfected subjects. MTB 
induced the expression of CycT1 and HIV-1 gag/pol mRNA in both PFMCs 
from HIV/TB subjects and MN from HIV-1-infected subjects. CycT1 protein was also 
induced by MTB stimulation in PFMCs from HIV/TB patients, and both MN and in vitro-
derived macrophages. Inhibition of CDK9 by IM in both PFMCs from HIV/TB and MN 
from HIV-1-infected subjects in response to MTB led to inhibition of HIV-1 mRNA 
expression. These data imply that IM may be useful as an adjunctive therapy in control 
of HIV-1 replication in HIV/TB dually infected subjects. 
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Abstract 
Pleural tuberculosis (TB) remains a common presentation of 
Mycobacterium tuberculosis (MTB) infection in HIV/TB dually infected subjects, and both 
cellular and acellular components of the pleural milieu promote HIV-1 replication; however, 
they remain uncharacterized. Using cytokine array of pleural fluid and real-time reverse 
transcription-polymerase chain reaction (RT-PCR) and immunophenotype 
analysis, pleural fluid mononuclear cells (PFMC) were compared to systemic counterparts 
[i.e. plasma and peripheral blood mononuclear cells (PBMC)]. Significant increases 
in pleural fluid cytokines compared to plasma were limited to interleukin (IL)-6, IL-8, 
interferon (IFN)-γ and transforming growth factor (TGF)-β, and did not include 
other T helper type 1 (Th1) (IL-2, IL-15), Th2 or Th17 cytokines. Patterns and levels of 
cytokines were indistinguishable between pleural fluid from HIV/TB and TB patients. 
Forkhead box P3 (FoxP3) mRNA in PFMC was increased significantly and correlated highly 
with levels of IL-6 and IL-8, less with TGF-β, and not with IFN-γ. Among CD4 T cells, 
FoxP3-reactive CD25(hi) were increased in HIV/TB dually infected subjects compared to 
their PBMC, and up to 15% of FoxP3(+) CD25(hi) CD4 T cells were positive for IL-8 by 
intracellular staining. These data implicate a dominant effect of 
MTB infection (compared to HIV-1) at pleural sites of dual HIV/TB infection on the local 
infectious milieu, that include IL-6, IL-8, IFN-γ and TGF-β and regulatory T cells (T(reg) ). 
A correlation in expansion of T(reg) with proinflammatory cytokines (IL-6 and IL-8) 



in pleural fluid was shown. T(reg) themselves may promote the inflammatory cytokine milieu 
through IL-8. 
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Abstract 
RATIONALE: 
The immunologic events surrounding primary Mycobacterium tuberculosis infection and 
development of tuberculosis remain controversial. Young children who 
develop tuberculosis do so quickly after first exposure, thus permitting study of immune 
response to primary infection and disease. We hypothesized that M. tuberculosis-
specific CD8(+) T cells are generated in response to high bacillary loads occurring 
during tuberculosis. 

OBJECTIVES: 
To determine if M. tuberculosis-specific T cells are generated among 
healthy children exposed to M. tuberculosis and children with tuberculosis. 

METHODS: 
Enzyme-linked immunosorbent spot assays were used to measure IFN-γ production in 
response to M. tuberculosis-specific proteins ESAT-6/CFP-10 by peripheral blood 
mononuclear cells and CD8(+) T cells isolated from Ugandan children hospitalized 
with tuberculosis (n = 96) or healthy tuberculosis contacts (n = 62). 

MEASUREMENTS AND MAIN RESULTS: 
The proportion of positive CD8(+) T-cell assays and magnitude of CD8(+) T-cell responses 
were significantly greater among young (<5 yr) tuberculosis cases compared 
with young contacts (P = 0.02, Fisher exact test, P = 0.01, Wilcoxon rank-sum, respectively). 
M. tuberculosis-specific T-cell responses measured in peripheral blood 
mononuclear cells were equivalent between groups. 
CONCLUSIONS: 
Among young children, M. tuberculosis-specific CD8(+) T cells develop in response to high 
bacillary loads, as occurs during tuberculosis, and are unlikely to be found after 
M. tuberculosis exposure. T-cell responses measured in peripheral blood 
mononuclear cells are generated after M. tuberculosis exposure alone, and thus cannot 
distinguish exposure from disease. In youngchildren, IFN-γ-producing M. tuberculosis-
specific CD8(+) T cells provide an immunologic signature of primary 
M. tuberculosis infection resulting in disease. 
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Abstract 
BACKGROUND: 
Human immunodeficiency virus (HIV)-tuberculosis coinfection is associated with 
heightened immune activation, viral replication, and T cell dysfunction. We compared 
changes in T cell activation and function between patients receiving concurrent treatment for 
HIV-tuberculosis coinfection and those receiving treatment for tuberculosis alone. 

METHODS: 
HIV-infected adults with tuberculosis and CD4(+) T cell counts >350 cells/mm(3) were 
randomized to receive tuberculosis treatment alone (control arm; n = 36) or 6 months 
of antiretroviral therapy (ART) concurrent with tuberculosis treatment (intervention arm; n = 
38). HIV viral load, T cell subsets, T cell activation, and cytokine production were measured 
at enrollment and every 3 months for 12 months. 
RESULTS: 
Differences in absolute CD4(+) and CD8(+) T cell counts were not observed between arms. 
Viral load was reduced while participants received ART; control patients maintained viral 
load at baseline levels. Both arms had significant reductions in T cell expression of CD38 and 
HLA-DR. Interferon-γ production in response to mitogen increased significantly in the 
intervention arm. 

CONCLUSIONS: 
In HIV-infected adults with tuberculosis and CD4(+) T cell counts >350 cells/mm(3), 
both tuberculosis treatment and concurrent HIV-tuberculosis treatment reduce T cell 
activation and stabilize T cell counts. Concurrent ART with tuberculosis treatment does not 
provide additional, sustained reductions in T cell activation among individuals with preserved 
immunologic function. 
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Abstract 
OBJECTIVES: 
To evaluate international pediatric efavirenz dosing recommendations using full 
pharmacokinetic (PK) information. 



DESIGN: 
Open-label, multicenter, PK study. 

METHODS: 
Forty-one HIV-infected Ugandan children (3-12 years) on efavirenz + lamivudine + abacavir 
were enrolled in a study of twice-daily to once-daily lamivudine + abacavir 36 weeks after 
antiretroviral therapy initiation in the ARROW trial. Once-daily efavirenz doses were 200, 
250, 300, 350 mg for children weighing 10 to <15, 15 to <20, 20 to <25, 25 to <30 kg, 
respectively, using 200/50 mg capsules or halved 600 mg tablets in case of 300 and 350 mg 
doses. Intensive plasma PK sampling (t = 0, 1, 2, 4, 6, 8, 12 hours postobserved ingestion) 
was performed at steady state (PK1) and repeated 4 weeks later (PK2, including a further 24-
hour sample). 

RESULTS: 
Forty-one and 39 children had evaluable efavirenz profiles at PK1 and PK2, respectively. 
Seventeen (41%) were boys. Five, 16, 17, 3 were in the 10 to <15, 15 to <20, 20 to <25, 25 to 
<30 kg weight bands. The geometric mean (%CV) the area under the concentration-time 
curve 0-24 hours postdose was 50.8 (90.8%) and 55.5 (82.7%) h·mg·L(-1) at PK1 and PK2, 
respectively. Six children at PK1 and 7 at PK2 had subtherapeutic C(8h) and/or C(12h) (<1.0 
mg/L), 7 of 41 (17%) at either visit. At PK2, 15 of 39 (38%) children had C(24h) <1.0 mg/L 
(median (interquartile range) [range] 1.1 (0.7-2.9) [0.3-18.4]). Ten children at PK1 and 11 at 
PK2 had C(8h) and/or C(12h) >4.0 mg/L; 12 of 41 (29%) at either visit. 

CONCLUSIONS: 
African children aged 3-12 years, on efavirenz dosed according to 2006 WHO/manufacturer's 
recommendations, had lower and highly variable efavirenz PK parameters compared with 
adult data from manufacturer's leaflet. There were no differences across weight bands, 
suggesting no major effect of using half tablets. Higher pediatric efavirenz doses, as per 
WHO 2010 recommendations, should be used and investigated further but may risk 
increasing the proportion of children with potentially toxic levels. 
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Abstract 
BACKGROUND: 
The aim of this study was to investigate long-term renal function in HIV-infected adults 
initiating antiretroviral therapy (ART) with a CD4(+) T-cell count < 200 cells/mm³ in Africa. 



METHODS: 
This was an observational analysis within the DART trial randomizing 3,316 adults to routine 
laboratory and clinical monitoring (LCM) or clinically driven monitoring (CDM). Serum 
creatinine was measured pre-ART (all ≤ 360 µmol/l), at weeks 4 and 12, then every 12 weeks 
for 4-5 years; estimated glomerular filtration rate (eGFR) was determined using the 
Cockcroft-Gault formula. We analysed eGFR changes, and cumulative incidences of eGFR< 
30 ml/min/1.73 m² and chronic kidney disease (CKD; <60 ml/min/1.73 m² or 25% decrease if 
<60 ml/min/1.73 m² pre-ART; confirmed >3 months). 

RESULTS: 
At ART initiation, median CD4(+) T-cell count was 86 cells/mm³; 1,492 (45%) participants 
had mild (60-< 90 ml/min/1.73 m²), 237 (7%) moderate (30-<60 ml/min/1.73 m² and 7 
(0.2%) severe (15-<30 ml/min/1.73 m²) decreases in eGFR. First-line ART was 
zidovudine/lamivudine plus tenofovir (74%), abacavir (9%) or nevirapine (17%). By 4 years, 
cumulative incidence of eGFR<30 ml/min/1.73 m² was 2.8% (n=90) and CKD was 5.0% 
(n=162). Adjusted eGFR increases to 4 years were 1, 9 and 6 ml/min/1.73 m² with tenofovir, 
abacavir and nevirapine, respectively (P<0.001), and 4 and 2 ml/min/1.73 m² for LCM and 
CDM, respectively (P=0.005; 2 and 3 ml/min/1.73 m² to 5 years; P=0.81). 

CONCLUSIONS: 
On all regimens and monitoring strategies, severe eGFR impairment was infrequent; 
differences in eGFR changes were small, suggesting that first-line ART, including tenofovir, 
can be given safely without routine renal function monitoring. 
Year 2012 
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Abstract 
PURPOSE OF REVIEW: 
This review provides an update of recent data on the development of HIV-
1 drug resistance during treatment and its transmission in sub-Saharan Africa after the scale-
up of antiretroviral therapy (ART). 

RECENT FINDINGS: 
Evidence is accumulating of a rising prevalence of transmitted HIV drug resistance (TDR), 
predominantly associated with nonnucleoside reverse transcriptase inhibitors (NNRTIs), in 
east and southern Africa. Pretherapy resistance is associated with first-line therapy failure. 
Accumulation of resistance mutations during first-line failure can be prevented by early 
detection and timely switching to second-line ART. Important gaps in service delivery and 
programme performance, associated with resistance development, affect a considerable 
proportion of ART programmes, particularly with respect to inadequate supply systems and 
patient retention. The reduction in new HIV infections associated with earlier use of ART is 
predicted to outweigh the risk of increasing TDR. Future levels of TDR are estimated to be 
diminished by improving switching practices to second-line regimens. 



SUMMARY: 
TDR is on the rise after the recent scale-up of ART in Africa. To prevent the development 
and spread of drug resistance and sustain the effectiveness of ART programmes, there is a 
need to improve drug supply systems, patient retention and access to routine viral load 
monitoring. Enhanced resistance monitoring is warranted in Africa. 
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Abstract 
Persons living with HIV/AIDS (PLHA) must discuss their fertility intentions with 
healthcare providers to receive the support needed to have children safely and limit 
transmission risks. However, few quantitative studies have examined correlates of fertility 
intentions, let alone the communication of such intentions with providers. We examined the 
prevalence and correlates of intentions to have children, and comfort discussing such plans 
with one's providers, in HIV clients at two HIV clinics in Uganda. Cross-sectional self-report 
data were collected from 233 patients who had primary partners. Bivariate correlates 
significant at the P < 0.10 level were included in logistic regression analysis. Of the 233 
participants, 103 (44%) reported an intention to conceive a child in the near future. In 
multivariate analysis, younger age of both the patient and their partner, better physical health 
functioning and higher internalized HIV stigma were associated with having fertility 
intentions. One-third (35%) of those with fertility intentions expressed having difficulty 
discussing these intentions with their providers, which was associated with receiving care at 
the rural clinic and greater internalized HIV stigma. These findings highlight the need for 
reproductive health services that help clients accept themselves as PLHA and their fertility 
rights, thus promoting patient-doctor communication needed to promote safe child 
conception and delivery outcomes. 
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Abstract 
BACKGROUND: 
Adult mortality in the first 3 months on antiretroviral therapy (ART) is higher in low-income 
than in high-income countries, with more similar mortality after 6 months. However, the 
specific patterns of changing risk and causes of death have rarely been investigated in adults, 
nor compared with children in low-income countries. 



METHODS: 
We used flexible parametric hazard models to investigate how mortality risks varied over the 
first year on ART in human immunodeficiency virus-infected adults (aged 18-73 years) 
and children (aged 4 months to 15 years) in 2 trials in Zimbabwe and Uganda. 

RESULTS: 
One hundred seventy-nine of 3316 (5.4%) adults and 39 of 1199 (3.3%) children died; half of 
adult/pediatric deaths occurred in the first 3 months. Mortality variation over year 1 was 
similar; at all CD4 counts/CD4%, mortality risk was greatest between days 30 and 50, 
declined rapidly to day 180, then declined more slowly. One-year mortality after initiating 
ART with 0-49, 50-99 or ≥ 100 CD4 cells/µL was 9.4%, 4.5%, and 2.9%, respectively, 
in adults, and 10.1%, 4.4%, and 1.3%, respectively, in children aged 4-15 
years. Mortality in children aged 4 months to 3 years initiating ART in equivalent CD4% 
strata was also similar (0%-4%: 9.1%; 5%-9%: 4.5%; ≥ 10%: 2.8%). Only 10 of 179 (6%) 
adult deaths and 1 of 39 (3%) child deaths were probably medication-related. The most 
common cause of death was septicemia/meningitis in adults (20%, median 76 days) 
and children (36%, median 79 days); pneumonia also commonly caused child deaths (28%, 
median 41 days). 

CONCLUSIONS: 
Children ≥ 4 years and adults with low CD4 values have remarkably similar, and 
high, mortality risks in the first 3 months after ART initiation in low-income countries, 
similar to cohorts of untreated individuals. Bacterial infections are a major cause of death in 
both adults and children; targeted interventions could have important benefits. 
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Abstract 
Since its inception in 2003, the US President's Emergency Plan for AIDS Relief (PEPFAR) 
has been an important driving force behind the global scale-up of HIV care 
and treatment services, particularly in expansion of access to antiretroviral therapy. Despite 
initial concerns about cost and feasibility, PEPFAR overcame challenges by leveraging and 
coordinating with other funders, by working in partnership with the most affected countries, 
by supporting local ownership, by using a public health approach, by supporting task-shifting 
strategies, and by paying attention to health systems strengthening. As of September 
2011, PEPFAR directly supported initiation of antiretroviral therapy for 3.9 million people 
and provided care and support for nearly 13 million people. Benefits in terms of prevention of 
morbidity and mortality have been reaped by those receiving the services, with evidence of 
societal benefits beyond the anticipated clinical benefits. However, much remains to be 
accomplished to achieve universal access, to enhance the quality of programs, to ensure 
retention of patients in care, and to continue to strengthen health systems. 
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Abstract 
OBJECTIVE: 
Although the physical health benefits of HIV antiretroviral therapy (ART) are well 
documented, the socioeconomic benefits are still being established. Few studies have 
examined the effects of ART on food insecurity, although studies suggest there may be a 
benefit via improved health and ability to work. 

DESIGN: 
Twelve-month prospective cohort study of 602 treatment-
naive patients initiating clinical care in Uganda. 

METHODS: 
Longitudinal multivariate logistic regression was used to investigate the effect of ART 
on food insecurity compared to HIVcare without ART. A staged regression approach was 
used to explore pathways through which ART may affect food insecurity. 
RESULTS: 
Food insecurity decreased significantly for both the ART and non-ART groups over time, 
with the ART group experiencing greater reductions by the end of the study. ART remained a 
significant predictor of reduction in food insecurity over time after controlling for baseline 
differences in the regression model (odds ratio 0.642; P < 0.01). Improvements in work and 
mental health status were identified as potential pathways through which ART may 
improve food security. 
CONCLUSION: 
Taken together with the well known benefits of food security on ART 
adherence, treatment retention and clinical outcomes in resource-poor settings, our results 
suggest that a positive feedback loop of improved functioning and productivity could result 
from the interaction between food security and ART. Policymakers could leverage this 
positive cycle by strengthening mental health support and promoting 
sustainable food security interventions as part of HIV treatment programs. 
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Abstract 
OBJECTIVE: 
With wide-reaching harmful effects of depression, and the absence of psychiatric treatment in 
most HIV care programs in sub-Saharan Africa, we examined the effects 
of antiretroviral therapy (ART) on depression and other mental health indicators. 
METHODS: 
602 patients (302 non-ART, 300 ART) were followed for the first 12 months of HIV care 
in Uganda, with assessments at entry into care and Months 6 and 12. Mental health was 



assessed with measures of depression, hopelessness, and internalized HIV stigma; 
physical health functioning was assessed as an explanatory variable. 

RESULTS: 
Thirteen percent had clinical depression, 57% had elevated depressive symptoms, and CD4 
cell count was negatively correlated with measures of depression at baseline. Significant 
reductions in elevated depressive symptoms (time: odds ratio [95% confidence interval] = 
0.53 [0.43-0.64]) and hopelessness (time: β = -0.12, p < .001) were observed in both the ART 
and non-ART groups, but the drop in depression was greater among ART patients in 
intention-to-treat multivariate analysis (ART × time: p < .001). When added to the regression 
models, change in physical health functioning predicted positive longitudinal change on 
measures of depression, hopelessness, and internalized stigma (all p values < .001), yet ART 
status remained a significant independent predictor of each (ART × time: p values ranged 
from < .05 to < .001). Most mental health benefits of ART were experienced in the first 6 
months of care. 

CONCLUSIONS: 
These findings demonstrate the mental health benefits of HIV care and ART. However, in 
some people, mental health problems persist once physical health is stabilized, in which 
case mental health treatment may be needed. 
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Abstract 
BACKGROUND: 
The effectiveness of traditional adherence measurements used in adolescent populations is 
difficult to assess. Antiretroviral (ARV) adherence research among adolescents living with 
HIV in resource-constrained countries is particularly challenging and little evidence is 
available. 

OBJECTIVES: 
The primary objective of this study was to determine the feasibility of a large-scale, long-
term study using electronic adherence monitoring in Uganda. The secondary objective was to 
compare accuracy of pill count (PC) and self-report (SR) adherence with electronic 
medication vials (eCAPs™). 

METHODS: 
Adolescents receiving ARV therapy at the Joint Clinical Research Centre in 
Kampala, Uganda, were recruited. ARVs were dispensed in eCAPs™ for 1 year. Person-pill-
days (PPDs) [1 day where adherence was measured for one medication in one patient] were 
calculated and a weighted paired t-test was used to compare the levels of adherence among 
subjects for three different adherence measurement methods. 

RESULTS: 
Fifteen patients were included: 40% were female, mean age was 14 years, mean baseline 
CD4+ cell count was 244 cells/µL, and average treatment duration was 9 months 



at study entry. Overall, 4721 PPDs were observed. Some eCAPs™ required replacement 
during the study resulting in some data loss. Consent rate was high (94%) but was slow due 
to age limit cut-points. Overall adherence for SR was 99%, PC was 97% and eCAP™ was 
88% (p<0.05 for all comparisons). 93%, 67% and 23% of patients had an adherence of 
greater than 95% as measured by SR, PC and eCAP™ methods, respectively. 
CONCLUSIONS: 
A large-scale adherence study in Uganda would be feasible using a more robust electronic 
monitoring system. Adherence measurements produced by PCs and self-
reporting methods appear to overestimate adherence measured electronically. 
 

142. Title: Nevirapine- versus lopinavir/ritonavir-based initial therapy for HIV-1 infection 
among women in Africa: a randomized trial.	 Publication Vol. No.: 9 Publication Issue 
Number: #6 Year of Publication: 2012, Authors and Description: Lockman S, Hughes M, 
Sawe F, Zheng Y, McIntyre J, Chipato T, Asmelash A, Rassool M, Kimaiyo S, Shaffer D, 
Hosseinipour M, Mohapi L, Ssali F, Chibowa M, Amod F, Halvas E, Hogg E, Alston-Smith 
B, Smith L, Schooley R, Mellors J, Currier J; OCTANE (Optimal Combination Therapy 
After Nevirapine Exposure) ACTG A5208/OCTANE Study Team. 

Abstract 
BACKGROUND: 
Nevirapine (NVP) is widely used in antiretroviral treatment (ART) of HIV-1 globally. The 
primary objective of the AA5208/OCTANE trial was to compare the efficacy of NVP-
based versus lopinavir/ritonavir (LPV/r)-based initial ART. 
METHODS AND FINDINGS: 
In seven African countries (Botswana, Kenya, Malawi, South Africa, Uganda, Zambia, and 
Zimbabwe), 500 antiretroviral-naïve HIV-infected women with CD4<200 cells/mm(3) were 
enrolled into a two-arm randomized trial to initiate open-label ART with tenofovir 
(TDF)/emtricitabine (FTC) once/day plus either NVP (n = 249) or LPV/r (n = 251) twice/day, 
and followed for ≥48 weeks. The primary endpoint was time from randomization to death or 
confirmed virologic failure ([VF]) (plasma HIV RNA<1 log(10) below baseline 12 
weeks after treatment initiation, or ≥400 copies/ml at or after 24 weeks), with comparison 
between treatments based on hazard ratios (HRs) in intention-to-treat analysis. Equivalence 
of randomized treatments was defined as finding the 95% CI for HR for virological failure or 
death in the range 0.5 to 2.0. Baseline characteristics were (median): age = 34 years, 
CD4 = 121 cells/mm(3), HIV RNA = 5.2 log(10)copies/ml. Median follow-up = 118 weeks; 29 
(6%) women were lost to follow-up. 42 women (37 VFs, five deaths; 17%) in the NVP and 
50 (43 VFs, seven deaths; 20%) in the LPV/r arm reached the primary endpoint (HR 0.85, 
95% CI 0.56-1.29). During initial assigned treatment, 14% and 16% of women receiving 
NVP and LPV/r experienced grade 3/4 signs/symptoms and 26% and 22% experienced grade 
3/4 laboratory abnormalities. However, 35 (14%) women discontinued NVP because of 
adverse events, most in the first 8 weeks, versus none for LPV/r (p<0.001). VF, death, or 
permanent treatment discontinuation occurred in 80 (32%) of NVP and 54 (22%) of LPV/r 
arms (HR = 1.7, 95% CI 1.2-2.4), with the difference primarily due to more treatment 
discontinuation in the NVP arm. 13 (45%) of 29 women tested in the NVP versus six (15%) 
of 40 in the LPV/r arm had any drug resistance mutation at time of VF. 



CONCLUSIONS: 
Initial ART with NVP+TDF/FTC demonstrated equivalent virologic efficacy but higher rates 
of treatment discontinuation and new drug resistance compared with LPV/r+TDF/FTC in 
antiretroviral-naïve women with CD4<200 cells/mm(3). 
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Abstract 
PURPOSE OF REVIEW: 
Antiretroviral therapy (ART) has greatly improved the survival of HIV-infected children. 
However, ART is associated with immediate and long-term adverse 
events. Pharmacovigilance systems, although imperfect, have been developed in many high-
income countries (HICs), but coverage in low- and middle-income countries (LMICs) is poor 
and uneven. This review covers the recent advances in the understanding of adverse events 
following perinatal ART exposure, including surveillance from birth cohorts; we also 
describe the adverse events of antiretroviral drugs among HIV-infected children, focussing 
particularly on those relevant to LMICs, where more than 90% of HIV-infected children live. 
RECENT FINDINGS: 
ART is largely safe in both HIV-infected and HIV-exposed uninfected children, in whom no 
significant increase in birth defects has been noted. Among HIV-infected children, toxicity to 
some drugs may be less frequent than in adults, possibly related to immature immune systems 
in younger children. As per WHO guidelines, many countries are moving from stavudine-
based to zidovudine-based or abacavir-based fixed-dose combination (with 
nevirapine/lamivudine) paediatric mini-pills. However, reassuring data are emerging about 
short-term stavudine use in LMICs, as this remains an important first-line regimen for 
young children, as well as an alternative to zidovudine for anaemic children. Zidovudine 
appears to be well tolerated in young children living in nonmalarious areas, and, among 
African children, concerns about abacavir hypersensitivity have not been substantiated. 
SUMMARY: 
Optimization of first-line ART regimens needs to take account of the toxicities in HIV-
infected children, in particular as they will take ART much longer than adults and during the 
period of growth and development. The benefits of ART in pregnancy are clear, but long-
term follow-up of ART-exposed infants in LMICs through integrated surveillance systems 
would be invaluable. 
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Abstract 
Human immunodeficiency virus (HIV) RNA testing and HIV drug resistance (HIVDR) 
testing are not routinely available for therapeutic monitoring of patients receiving 
antiretroviral therapy (ART) in resource-limited settings. World Health Organization HIVDR 
early warning indicators (EWIs) assess ART site factors known to favor the emergence of 
HIVDR. HIV drug resistance EWI monitoring was performed within 
the PharmAccess African Studies to Evaluate Resistance Monitoring (PASER-M) study, 
comprising 13 ART sites in 6African countries. Early warning indicator assessment in the 
PASER network identified vulnerable aspects of ART programs and triggered interventions 
aimed at minimizing HIVDR emergence. Additionally, data suggest an advantage of 
medication possession ratio over on-time antiretroviral drug pickup in identifying patients at 
risk for HIVDR development. 
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Abstract 
The PharmAccess African Studies to Evaluate Resistance (PASER) network was established 
as a collaborative partnership of clinical sites, laboratories, and research groups in 
6 African countries; its purpose is to build research and laboratory capacity in support of a 
coordinated effort to assess population-level acquired and transmitted human 
immunodeficiency virus type-1 drug resistance (HIVDR), thus contributing to the goals of 
the World Health Organization Global HIV Drug Resistance Network. PASER disseminates 
information to medical professionals and policy makers and conducts observational research 
related to HIVDR. The sustainability of the network is challenged by funding limitations, 
constraints in human resources, a vulnerable general health infrastructure, and high cost and 
complexity of molecular diagnostic testing. This report highlights experiences and challenges 
in the PASER network from 2006 to 2010. 
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Abstract 
From 2006 to 2011, a cohort study was conducted among 1000 children resident 
in urban and rural settings of Uganda to ascertain and compare 
the response to antiretroviral therapy (ART) among urban versus rural children and the 



factors associated with this response. Clinical, immunological, and virological parameters 
were ascertained at baseline and weeks 24, 48, 96, and 144 after ART initiation. Adherence 
to ART was assessed at enrollment by self-report (SR) and pill counts (PC). Overall, 499/948 
(52.6%) children were resident in rural areas, 504/948 (53.1%) were male, and their mean age 
was 11.9±4.4 years (urban children) and 11.4±4.1 years (rural children). 
The urban children were more likely to switch to second-line ART at a rate of 39.9 per 1000 
person-years (95% CI: 28.2-56.4) versus 14.9 per 1000 person-years (95% CI: 8.7-25.7), 
p=0.0038, develop any new WHO 3/4 events at 127/414 (30.7%) versus 108/466 (23.2%), 
p=0.012, and have a higher cumulative incidence of hospitalization of 54/449 (12.0%) versus 
32/499 (6.4%), p=0.003, when compared to rural children. No differences were observed in 
mean changes in weight, height, CD4 count and percentage, and hemoglobin and viral load 
between urban and rural children. Adherence of ≥95% was observed in 88.2% 
of urban versus 91.3% of rural children by SR (p=0.130), and in 78.8% of urban versus 
88.8% of rural children by PC (p<0.0001). In this study rural children had more favorable 
clinical outcomes and were more likely to adhere optimally to ART than urban children. 
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Abstract 
BACKGROUND: 
Despite funding constraints for treatment programmes in Africa, the costs and economic 
consequences of routinelaboratory monitoring for efficacy and toxicity 
of antiretroviral therapy (ART) have rarely been evaluated. 

METHODS: 
Cost-effectiveness analysis was conducted in the DART trial (ISRCTN13968779). Adults 
in Uganda/Zimbabwe starting ART were randomised to clinically-driven monitoring (CDM) 
or laboratory and clinical monitoring (LCM); individual patient data on healthcare resource 
utilisation and outcomes were valued with primary economic costs and utilities. Total costs of 
first/second-line ART, routine 12-weekly CD4 and biochemistry/haematology tests, 
additional diagnostic investigations, clinic visits, concomitant medications and 
hospitalisations were considered from the public healthcare sector perspective. A Markov 
model was used to extrapolate costs and benefits 20 years beyond the trial. 

RESULTS: 
3316 (1660LCM;1656CDM) symptomatic, immunosuppressed ART-naive adults (median 
(IQR) age 37 (32,42); CD4 86 (31,139) cells/mm(3)) were followed for median 4.9 years. 
LCM had a mean 0.112 year (41 days) survival benefit at an additional mean cost of $765 
[95%CI:685,845], translating into an adjusted incremental cost of $7386 [3277,dominated] 
per life-year gained and $7793 [4442,39179] per quality-adjusted life year 
gained. Routine toxicity tests were prominent cost-drivers and had no benefit. With 12-
weekly CD4 monitoring from year 2 on ART, low-cost second-line ART, but without 
toxicity monitoring, CD4 test costs need to fall below $3.78 to become cost-effective 



(<3xper-capita GDP, following WHO benchmarks). CD4 monitoring at current costs as 
undertaken in DART was not cost-effective in the long-term. 

CONCLUSIONS: 
There is no rationale for routine toxicity monitoring, which did not affect outcomes and was 
costly. Even though beneficial, there is little justification for routine 12-weekly 
CD4 monitoring of ART at current test costs in low-income African countries. 
CD4 monitoring, restricted to the second year on ART onwards, could be cost-effective with 
lower cost second-line therapy and development of a cheaper, ideally point-of-care, CD4 test. 
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Abstract 
BACKGROUND: 
Human immunodeficiency virus type 1 (HIV-1) drug resistance may limit the benefits 
of antiretroviral therapy (ART). This cohort study examined patterns of drug-
resistance mutations (DRMs) in individuals with virological failure on first-line ART at 13 
clinical sites in 6 African countries and predicted their impact on second-
line drug susceptibility. 

METHODS: 
A total of 2588 antiretroviral-naive individuals initiated ART consisting of different 
nucleoside reverse transcriptase inhibitor (NRTI) backbones (zidovudine, stavudine, 
tenofovir, or abacavir, plus lamivudine or emtricitabine) with either efavirenz or nevirapine. 
Population sequencing after 12 months of ART was retrospectively performed if HIV RNA 
was >1000 copies/mL. The 2010 International Antiviral Society-USA list was used to score 
major DRMs. The Stanford algorithm was used to predict drug susceptibility. 

RESULTS: 
HIV-1 sequences were generated for 142 participants who virologically failed ART, of whom 
70% carried ≥1 DRM and 49% had dual-class resistance, with an average of 2.4 DRMs per 
sequence (range, 1-8). The most common DRMs were M184V (53.5%), K103N (28.9%), 
Y181C (15.5%), and G190A (14.1%). Thymidine analogue mutations were present in 8.5%. 
K65R was frequently selected by stavudine (15.0%) or tenofovir (27.7%). Among 
participants with ≥1 DRM, HIV-1 susceptibility was reduced in 93% for 
efavirenz/nevirapine, in 81% for lamivudine/emtricitabine, in 59% for etravirine/rilpivirine, 
in 27% for tenofovir, in 18% for stavudine, and in 10% for zidovudine. 
CONCLUSIONS: 
Early failure detection limited the accumulation 
of resistance. After stavudine failure in African populations, zidovudine rather than tenofovir 
may be preferred in second-line ART. Strategies to prevent HIV-1 resistance are a global 
priority. 
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Abstract 
We investigated the effect of food on the steady-state pharmacokinetics of a proprietary 
fixed-dose combination (FDC) tablet containing tenofovir disoproxil fumarate 
(TDF)/emtricitabine/efavirenz. Fifteen Ugandan HIV-1 patients at steady-state dosing with 
TDF/emtricitabine/efavirenz were admitted for 24-hour intensive pharmacokinetic sampling 
after dosing in the fasting state. Blood sampling was repeated seven days later with 
TDF/emtricitabine/efavirenz administered with food (19 g fat). Drug concentrations in 
plasma were determined by liquid chromatography and tandem mass spectrometry. 
Geometric mean ratios (GMRs) and confidence intervals (CIs) of parameters were calculated 
(reference, fasting). For efavirenz, GMRs (90% CIs) for C(max), AUC(0-24), and C(24) were 
1.47 (1.24-1.75), 1.13 (1.03-1.23), and 1.01 (0.91-1.11), respectively. Corresponding GMRs 
were 1.04 (0.84-1.27), 1.19 (1.10-1.29), and 0.99 (0.82-1.19) for tenofovir, 0.83 (0.76-0.92), 
0.87 (0.78-0.97), and 0.91 (0.73-1.14) for emtricitabine. Stable patients may take the FDC 
without meal restrictions. The FDC should be taken without food by patients experiencing 
central nervous system toxicities. 
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Abstract 
Little is known about the effect of human immunodeficiency virus type 1 (HIV-1) resistance 
mutations present at time of regimen switch on the response to second-
line antiretroviral therapy in Africa. In adults who switched to boosted protease inhibitor-
based regimens after first-line failure, HIV-RNA and genotypic resistance testing was 
performed at switch and after 12 months. Factors associated with treatment failure were 
assessed using logistic regression. Of 243 participants, 53% were predicted to receive 
partially active second-line regimens due to drug resistance. The risk of treatment failure was, 
however, not increased in these participants. In this African cohort, boosted protease 
inhibitors successfully resuppressed drug-resistant HIV after first-line failure. 
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Abstract 
Although the advantages of early infant HIV diagnosis and treatment initiation are well 
established, children often present late to HIV programs in resource-limited settings. We 
aimed to assess factors related to the timing of treatment initiation among HIV-infected 



children attending three clinical sites in Uganda. Clinical and demographic determinants 
associated with early disease (WHO clinical stages 1-2) or late disease (stages 3-4) stage at 
presentation were assessed using multilevel logistic regression. Additionally, semistructured 
interviews with caregivers and health workers were conducted to qualitatively explore 
determinants of late disease stage at presentation. Of 306 children initiating first-line 
regimens, 72% presented late. Risk factors for late presentation were age below 2 years old 
(OR 2.83, P = 0.014), living without parents (OR 3.93, P = 0.002), unemployment of the 
caregiver (OR 4.26, P = 0.001), lack of perinatal HIV prophylaxis (OR 5.66, P = 0.028), and 
high transportation costs to the clinic (OR 2.51, P = 0.072). Forty-nine interviews were 
conducted, confirming the identified risk factors and additionally pointing to inconsistent 
referral from perinatal care, caregivers' unawareness of HIV symptoms, fear, and stigma as 
important barriers. The problem of late disease at presentation requires a multifactorial 
approach, addressing both health system and individual-level factors. 
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Abstract 
OBJECTIVES: 
To project the clinical and economic outcomes of a genotype assay for selection of third-
line antiretroviral therapy (ART) in resource-limited settings, as per the planned international 
A5288 trial (MULTI-OCTAVE). 
METHODS: 
We used the Cost-effectiveness of Preventing AIDS Complications (CEPAC)-International 
Model to compare three strategies for patients who have failed second-line ART in South 
Africa: sustained second-line: no genotype assay, all patients remain on second-line ART; 
A5288: genotype to determine the resistance profile and assign an appropriate regimen; or 
population-based third-line: no genotype, all patients switch to a potent third-line regimen. 
Model inputs are from published data in South Africa. Resistance profiles, ART regimens, 
and efficacy data were those used for trial planning. 

RESULTS: 
Projected life expectancy for sustained second-line, A5288, and population-based third-
line are 61.1, 103.8, and 104.2 months. Compared to sustained second-line ($12 ,460), per 
person lifetime costs increase for the A5288 ($39, 250) and population-based ($44, 120) 
strategies. The incremental cost-effectiveness ratio of A5288, compared to sustained second-
line, is $7500/year of life saved (YLS), and for population-based third-line, compared to 
A5288, is $154 ,500/YLS. In the A5288 strategy, very late presentation to care, coupled with 
lengthy delays to obtain the genotype, dramatically reduces 5-year survival, making the 
population-based third-line strategy more attractive. 

CONCLUSIONS: 
We project that, whereas the public health approach to third-line therapy is 
unaffordable, genotype assays and third-line ART in resource-limited settings will increase 



survival and be cost-effective compared to the population-based approach, supporting the 
value of an efficacy study. 
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Abstract 
BACKGROUND: 
The effect of pretreatment HIV-1 drug resistance on the response to first-
line combination antiretroviral therapy (ART) in sub-Saharan Africa has not been assessed. 
We studied pretreatment drug resistance and virological, immunological, and drug-
resistance treatment outcomes in a large prospective cohort. 

METHODS: 
HIV-1 infected patients in the PharmAccess African Studies to 
Evaluate Resistance Monitoring (PASER-M) cohort started non-nucleoside reverse 
transcriptase inhibitor-based ART at 13 clinical sites in six countries, from 2007 to 2009. We 
used the International Antiviral Society-USA drug resistance mutation list and the Stanford 
algorithm to classify participants into three pretreatment drug resistance categories: 
no pretreatment drug resistance, pretreatment drug resistance with fully active ART 
prescribed, or pretreatment drug resistance with reduced susceptibility to at least one 
prescribed drug. We assessed risk factors of virological failure (≥400 copies per mL) and 
acquired drug resistance after 12 months of ART by use of multilevel logistic regression with 
multiple imputations for missing data. CD4 cell count increase was estimated with linear 
mixed models. 
FINDINGS: 
Pretreatment drug resistance results were available for 2579 (94%) of 2733 participants; 2404 
(93%) had no pretreatmentdrug resistance, 123 (5%) had pretreatment drug resistance to at 
least one prescribed drug, and 52 (2%) had pretreatment drug resistance and received fully 
active ART. Compared with participants without pretreatment drug resistance, the odds ratio 
(OR) for virological failure (OR 2·13, 95% CI 1·44-3·14; p<0·0001) and acquired drug-
resistance (2·30, 1·55-3·40; p<0·0001) was increased in participants with pretreatment drug 
resistance to at least one prescribed drug, but not in those with pretreatment drug 
resistance and fully active ART. CD4 count increased less in participants 
with pretreatment drug resistance than in those without (35 cells per µL difference after 12 
months; 95% CI 13-58; p=0·002). 
INTERPRETATION: 
At least three fully active antiretroviral drugs are needed to ensure an optimum response 
to first-line regimens and to prevent acquisition of drug resistance. Improved access to 
alternative combinations of antiretroviral drugs in sub-Saharan Africa is warranted. 

FUNDING: 
The Netherlands Ministry of Foreign Affairs. 
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Abstract 
BACKGROUND: 
Antiretroviral therapy (ART) is indicated during tuberculosis treatment in patients infected 
with human immunodeficiency virus type 1 (HIV-1), but the timing for the initiation of ART 
when tuberculosis is diagnosed in patients with various levels of immune compromise is not 
known. 
METHODS: 
We conducted an open-label, randomized study comparing earlier ART (within 2 weeks after 
the initiation of treatment for tuberculosis) with later ART (between 8 and 12 weeks after the 
initiation of treatment for tuberculosis) in HIV-1 infected patients with CD4+ T-cell counts of 
less than 250 per cubic millimeter and suspected tuberculosis. The primary end point was the 
proportion of patients who survived and did not have a new (previously undiagnosed) 
acquired immunodeficiency syndrome (AIDS)-defining illness at 48 weeks. 
RESULTS: 
A total of 809 patients with a median baseline CD4+ T-cell count of 77 per cubic millimeter 
and an HIV-1 RNA level of 5.43 log(10) copies per milliliter were enrolled. In the earlier-
ART group, 12.9% of patients had a new AIDS-defining illness or died by 48 weeks, as 
compared with 16.1% in the later-ART group (95% confidence interval [CI], -1.8 to 8.1; 
P=0.45). Among patients with screening CD4+ T-cell counts of less than 50 per cubic 
millimeter, 15.5% of patients in the earlier-ART group versus 26.6% in the later-ART group 
had a new AIDS-defining illness or died (95% CI, 1.5 to 20.5; P=0.02). Tuberculosis-
associated immune reconstitution inflammatory syndrome was more common with earlier 
ART than with later ART (11% vs. 5%, P=0.002). The rate of viral suppression at 48 weeks 
was 74% and did not differ between the groups (P=0.38). 
CONCLUSIONS: 
Overall, earlier ART did not reduce the rate of new AIDS-defining illness and death, as 
compared with later ART. In persons with CD4+ T-cell counts of less than 50 per cubic 
millimeter, earlier ART was associated with a lower rate of new AIDS-defining illnesses and 
death. (Funded by the National Institutes of Health and others; ACTG A5221 
ClinicalTrials.gov number, NCT00108862.). 
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Abstract 
HIV antiretroviral therapy (ART) can increase safe sex or lead to disinhibition and less 
condom use. We conducted one of the first controlled studies of 
ART effects on sexual risk behavior in sub-Saharan Africa, and the potential explanatory 



roles of physical and mental health. Participants (302 non-ART, 300 ART) were followed for 
the first 12 months of HIV care in Uganda. Multivariate intention-to-treat regression analysis 
showed that frequency of sex increased significantly in both groups, but more among 
ART patients; when added to the model in separate analyses, changes in physical health 
functioning and depression were both significant predictors, as was time in HIV care, but 
there was no longer an ART effect. Both ART and non-ART groups had similar dramatic 
increases in consistent condom use over time; however, change in depression, unlike physical 
health functioning, was a significant predictor of consistent condom use when added to this 
model, and there remained a similar level of increased condom use among ART and non-
ART patients. HIV care and ART increase sexual activity and condom use, 
but depression undercuts the prevention benefits of ART, highlighting the need to integrate 
mental health services into HIV care. 

 
157. Title: Innate and adaptive immune responses during acute M. tuberculosis infection in 
adult household contacts in Kampala, Uganda. Publication Vol. No.: 86 Publication Issue 
Number: #4 Year of Publication: 2012, Authors and Description:	Mahan CS, Zalwango S, 
Thiel BA, Malone LL, Chervenak KA, Baseke J, Dobbs D, Stein CM, Mayanja H, Joloba M, 
Whalen CC, Boom WH. 

Abstract 
Contacts of active pulmonary tuberculosis (TB) patients are at risk for 
Mycobacterium tuberculosis (MTB) infection. Because most infections are controlled, studies 
during MTB infection provide insight into protective immunity. We 
compared immune responses of adult household contacts that did and did not convert the 
tuberculin skin test (TST). Innate and adaptive immune responses were measured by whole 
blood assay. Responses of TST converters (TSTC) were compared with persistently TST 
negative contacts (PTST-) and contacts who were TST+ at baseline (TST+). TLR-2, TLR-4, 
and IFN-γR responses to IFN-γ did not differ between the groups, nor did γδ T cell responses. 
T cell responses to MTB antigens differed markedly among TSTC, PTST-, and 
TST+ contacts. Thus, no differences in innate responses were found among the 
three household contact groups. However, adaptive T cell responses to MTB antigens did 
differ before and during MTB infection among PTST-, TSTC, and TST+ contacts. 
 

158. Title: Evaluation of Capilia TB assay for rapid identification of Mycobacterium 
tuberculosis complex in BACTEC MGIT 960 and BACTEC 9120 blood cultures. Publication 
Vol. No.: 5 Publication Issue Number: # Year of Publication: 2012, Authors and Description: 
Christopher Muchwa, Joseph Akol, Alfred Etwom, Karen Morgan, Patrick Orikiriza, Francis 
Mumbowa, Paul R Odong, David P Kateete, Kathleen D Eisenach and Moses L Joloba. 
Abstract 
BACKGROUND: 
Capilia TB is a simple immunochromatographic assay based on the detection of MPB64 
antigen specifically secreted by 
the Mycobacterium tuberculosis complex (MTC). Capilia TB was evaluated 
for rapid identification of MTC from BACTEC MGIT 960 and BACTEC 9120 systems in 
Kampala, Uganda. Since most studies have mainly dealt with respiratory samples, the 
performance of Capilia TB on blood culture samples was also evaluated. 



METHODS: 
One thousand samples from pulmonary and disseminated tuberculosis (TB) suspects admitted 
to the JCRC clinic and the TB wards at Old Mulago hospital in Kampala, Uganda, were 
cultured in automated BACTEC MGIT 960 and BACTEC 9120 blood culture 
systems. BACTEC-positive samples were screened for purity by sub-culturing on blood agar 
plates. Two hundred and fifty three (253) samples with Acid fast bacilli (AFB, 
174 BACTEC MGIT 960 and 79 BACTEC 9120 blood cultures) were analyzed for presence 
of MTC using Capilia TB and in-house PCR assays. 

RESULTS: 
The overall Sensitivity, Specificity, Positive and Negative Predictive values, and Kappa 
statistic for Capilia TB assay for identification of MTC were 98.4%, 97.6%, 97.7%, 98.4% 
and 0.96, respectively. Initially, the performance of in-house PCR 
on BACTEC9120 blood cultures was poor (Sensitivity, Specificity, PPV, NPV and Kappa 
statistic of 100%, 29.3%,7%, 100% and 0.04, respectively) but improved upon sub-culturing 
on solid medium (Middlebrook 7H10) to 100%, 95.6%, 98.2%, 100% and 0.98, respectively. 
In contrast, the Sensitivity and Specificity of Capilia TB assay was 98.4% and 97.9%, 
respectively, both with BACTEC blood cultures and Middlebrook 7H10 cultured samples, 
revealing that Capilia was better than in-house PCR for identification of MTC 
in blood cultures. Additionally, Capilia TB was cheaper than in-house PCR for individual 
samples ($2.03 vs. $12.59, respectively), and was easier to perform with a shorter turnaround 
time (20 min vs. 480 min, respectively). 

CONCLUSION: 
Capilia TB assay is faster and cheaper than in-house PCR for rapid identification of MTC 
from BACTEC MGIT 960 and BACTEC 9120 culture systems in real-time testing of AFB 
positive cultures. 
 

159. Title: Virologic versus immunologic monitoring and the rate of accumulated genotypic 
resistance to first line antiretroviral drugs in Uganda. Publication Vol. No.: 12 Publication 
Issue Number: #1 Year of Publication: 2012, Authors and Description: Steven J. Reynolds, 
Hakim Sendagire, Kevin Newell, Barbara Castelnuovo, Immaculate Nankya, Moses Kamya,  
Thomas C. Quinn, Yuka Manabe, Andrew Kambugu. 
Abstract 
BACKGROUND: 
Viral load monitoring (VLM) to identify individuals failing antiretroviral therapy (ART) is 
not widely available in resource-limited settings. We compared 
the genotypic resistance patterns between clients with 
VLM versus immunological monitoring (IM). 

METHODS: 
Between 2004-2008, 559 ART naïve clients were enrolled in a prospective cohort, initiated 
on ART, and monitored with viral load (VL) and CD4+ cell counts every 6 months (VLM 
group). From February 2008 through June 2009, 998 clients on ART for 36-40 months 
(corresponding to the follow-up time of the VLM group) at the same clinic and monitored 
with CD4+ cell counts every 6 months were recruited into a cross sectional study (IM group). 
Samples from VLM clients at 12, 24 and 36 months and IM clients at 36-40 months with VL 
> 2000 copies/ml underwent genotypic drug resistance testing. 



RESULTS: 
Baseline characteristics were similar. Virologic failure (VL > 400 copies/ml) at 12, 24 and 36 
months in the VLM group were 12%, 6% and 8% respectively, and in the IM group 10% at 
36-40 months. Samples from 39 VLM and 70 IM clients were genotyped. 23/39 (59%) clients 
in the VLM group (at 12, 24 or 36 months) compared to 63/70 (90%) in the IM group, (P < 
0.0001) had at least 1 non-nucleoside reverse transcriptase mutation. 19/39 (49%) of VLM 
clients had an M184V mutation compared to 61/70 (87%) in the IM group (P < 0.0001). Only 
2/39 (5%) of VLM clients developed thymidine analogue mutations compared to 34/70 
(49%) of IM clients (P < 0.0001). 
CONCLUSIONS: 
Routine VL monitoring reduced the rate of accumulated genotypic resistance to commonly 
used ART in Uganda. 
 

160. Title: Innate and adaptive immune responses during acute M. tuberculosis infection in 
adult household contacts in Kampala, Uganda.	 Publication Vol. No.: 86 Publication Issue 
Number: #4 Year of Publication: 2012, Authors and Description: Mahan CS, Zalwango S, 
Thiel BA, Malone LL, Chervenak KA, Baseke J, Dobbs D, Stein CM, Mayanja H, Joloba M, 
Whalen CC, Boom WH, 
Abstract 
Contacts of active pulmonary tuberculosis (TB) patients are at risk for 
Mycobacterium tuberculosis (MTB) infection. Because most infections are controlled, studies 
during MTB infection provide insight into protective immunity. We 
compared immune responses of adult household contacts that did and did not convert the 
tuberculin skin test (TST). Innate and adaptive immune responses were measured by whole 
blood assay. Responses of TST converters (TSTC) were compared with persistently TST 
negative contacts (PTST-) and contacts who were TST+ at baseline (TST+). TLR-2, TLR-4, 
and IFN-γR responses to IFN-γ did not differ between the groups, nor did γδ T cell responses. 
T cell responses to MTB antigens differed markedly among TSTC, PTST-, and 
TST+ contacts. Thus, no differences in innate responses were found among the 
three household contact groups. However, adaptive T cell responses to MTB antigens did 
differ before and during MTB infection among PTST-, TSTC, and TST+ contacts. 

 
161. Title: Differences in body circumferences, skin-fold thicknesses and lipid profiles 
among HIV-infected African children on and not on stavudine Publication Vol. No.: 15 
Publication Issue Number: #6 Year of Publication: 2012, Authors and Description: Musiime 
V, Cook A, Kayiwa J, Zangata D, Nansubuga C, Arach B, Kenny J, Wavamunno P, 
Kabamba D, Asiimwe A, Abongomera G, Mulenga V, Kekitiinwa A, Kityo C, Gibb D. 

162. Title: Lopinavir/ritonavir monotherapy after 24 weeks of second-line antiretroviral 
therapy in Africa: a randomized controlled trial (SARA). Publication Vol. No.: 17 
Publication Issue Number: #7 Year of Publication: 2012, Authors and Description: Gilks CF, 
Walker AS, Dunn DT, Gibb DM, Kikaire B, Reid A, Musana H, Mambule I, Kasirye R, 
Robertson V, Ssali F, Spyer M, Pillay D, Yirrell D, Kaleebu P; DART Virology Group and 
Trial Team. 

Abstract 



BACKGROUND: 
Boosted protease inhibitor (bPI) monotherapy (bPImono) potentially has substantial cost, 
safety and operational benefits. It has never been evaluated as second-
line antiretroviral therapy (ART) in Africa. 

METHODS: 
After 24 weeks of lopinavir/ritonavir-containing second-line therapy, DART participants 
were randomized to remain on combination therapy (CT), or change to bPImono maintenance 
(SARA trial; ISRCTN53817258). Joint primary end points were CD4(+) T-cell 
changes 24 weeks later and serious adverse events (SAEs); retrospectively assayed viral load 
(VL) was a secondary end point. Analyses were intention-to-treat. 
RESULTS: 
A total of 192 participants were randomized to CT (n=95) or bPImono (n=97) and followed 
for median 60 weeks (IQR 45-84). Participants received median 4.0 years (IQR 3.5-4.4) first-
line ART. Median CD4(+) T-cell count at first-line failure was 86 cells/mm(3) (47-136), 
increasing to 245 cells/mm(3) (173-325) after 24-week induction when 77% had VL<50 
copies/ml. Overall, 44 (23%) were receiving second-line therapy with bPI and nucleoside 
reverse transcriptase inhibitors (NRTI) only, and 148 (77%) with bPI plus non-NRTI 
(NNRTI) with or without NRTI. At 24 weeks after randomization to CT versus bPImono, 
mean CD4(+) T-cell increase was 42 (CT, n=85) versus 49 cells/mm(3) (bPImono, n=88; 
adjusted difference 13 [95% CI -15, 43], P=0.37; non-inferior compared with predetermined 
non-inferiority margin [-33]). Virological suppression was greater for CT versus bPImono 
(trend P=0.009): 77% (70/91) versus 60% (56/94) were <50 copies/ml, and 5% (5) versus 
14% (13) were ≥1,000 copies/ml, respectively. A total of 0 (0%) versus 5 (5%) participants 
had major protease inhibitor mutations and 3 (3%) versus 0 (0%) new NNRTI/NRTI 
mutations were detected during follow-up. Two participants (1 CT and 1 bPImono) died 
>24 weeks after randomization, and 5 (2 CT and 3 bPImono) experienced SAEs (P=0.51). 

CONCLUSIONS: 
bPImono following a 24-week second-line induction was associated with similar CD4(+) T-
cell response, but increased low-level viraemia, generally without protease inhibitor 
resistance. Longer-term trials are needed to provide definitive evidence about effectiveness 
in Africa. 

 
163. Title: Pharmacokinetics of antiretroviral drug varies with formulation in the target 
population of children with HIV-1. Publication Vol. No.: 91 Publication Issue Number: #2 
Year of Publication: 2012, Authors and Description:	 Kasirye P, Kendall L, Adkison KK, 
Tumusiime C, Ssenyonga M, Bakeera-Kitaka S, Nahirya-Ntege P, Mhute T, Kekitiinwa A, 
Snowden W, Burger DM, Gibb DM, Walker AS; ARROW Trial Team. 

Abstract 
The bioequivalence of formulations is usually evaluated in healthy adult volunteers. In our 
study in 19 HIV-1-infected Ugandan children (1.8-4 years of age, weight 12 to <15 kg) 
receiving zidovudine, lamivudine, and abacavir solutions twice a day for ≥24 weeks, the use 
of scored tablets allowed comparison of plasma pharmacokinetics of oral solutions vs. tablets. 
Samples were collected 0, 1, 2, 4, 6, 8, and 12 h after each child's last morning dose of oral 
solution before changing to scored tablets of Combivir (coformulated zidovudine + 
lamivudine) and abacavir; this was repeated 4 weeks later. Dose-normalized area under curve 
(AUC)(0-12) and peak concentration (C(max)) for the tablet formulation were bioequivalent 
with those of the oral solution with respect to zidovudine and abacavir (e.g., dose-normalized 



geometric mean ratio (dnGMR) (tablet:solution) for zidovudine and abacavir AUC(0-12) 
were 1.01 (90% confidence interval (CI) 0.87-1.18) and 0.96 (0.83-1.12), respectively). 
However, lamivudine exposure was ~55% higher with the tablet formulation (AUC(0-12) 
dnGMR = 1.58 (1.37-1.81), C(max) dnGMR = 1.55 (1.33-1.81)). Although the clinical 
relevance of this finding is unclear, it highlights the impact of the formulation and the 
importance of conducting bioequivalence studies in target pediatric populations. 

 
164. Title: Young HIV-infected children and their adult caregivers prefer tablets to syrup 
antiretroviral medications in Africa. Publication Vol. No.: 7 Publication Issue Number: #5 
Year of Publication: 2012, Authors and Description:	Nahirya-Ntege P, Cook A, Vhembo T, 
Opilo W, Namuddu R, Katuramu R, Tezikyabbiri J, Naidoo-James B, Gibb D; ARROW Trial 
Team. 

Abstract 
BACKGROUND: 
Provision of anti-retroviral therapy (ART) for HIV-infected children is complicated 
using syrup formulations, which are costlier than tablets, harder to transport and store and 
difficult for health-workers to prescribe and caregivers to administer. 
Dispersible/crushable tablets may be more appropriate. We studied the acceptability of syrups 
and scored tablets among youngchildren who used both in the AntiRetroviral Research fOr 
Watoto (ARROW) trial. 

METHODS: 
ARROW is an ongoing randomized trial of paediatric ART monitoring and treatment 
strategies in 1206 children in Uganda and Zimbabwe. 405 children initially received syrups 
of combination ART including Nevirapine, Zidovudine, Abacavir and Lamivudine before 
changing, when reaching the 12-<15 kg weightband, to scored adult-dose tablets prescribed 
according to WHO weightband tables. Caregiver expectations and experiences were collected 
in questionnaires at their last visit on syrups and after 8 and 24 weeks on tablets. 

RESULTS: 
Questionnaires were completed by caregivers of 267 children (median age 2.9 years (IQR 
2.5, 3.4)). At last visit on syrups, 79% caregivers reported problems with syrups, mostly 
related to number, weight, transportation and conspicuousness of bottles. Difficulties 
taking tablets were expected by 127(48%) caregivers; however, after 8 and 24 weeks, only 
26% and 18% reported their children had problems with tablets and no problems were 
reported with transportation/conspicuousness. Taste, swallowing or vomiting were reported 
as problems 'sometimes/often' for 14%, 9%, 22% children on syrups and 16%, 9%, 8% 
on tablets. At last visit on syrups, 74% caregivers expected to prefer tablets but only 27% 
thought their child would. After 8/24 weeks, 94%/97% caregivers preferred tablets and 
57%/59% reported their child did. 

CONCLUSIONS: 
Most children at about 3 years can take tablets; caregivers and children themselves 
generally prefer tablets to liquid formulations of HIV medications above this age. Preferences 
of caregivers and children should be considered when designing and licensing paediatric drug 
formulations. 

 
165. Title: Performance of frontloading for smear microscopy in the diagnosis of pulmonary 
tuberculosis: a cross-sectional study at a referral hospital in Uganda Publication Vol. No.: 7 



Publication Issue Number: #10 Year of Publication: 2012, Authors and Description: Miremba 
P, Kalyango JN, Worodria W, Mugerwa H, Nakakawa E, Asiimwe BB. 

Abstract 
OBJECTIVE: 
To compare the performance of frontloading and the standard WHO method 
for diagnosis of pulmonary TB at Mulago Hospital in order to validate the technique in this 
setting. 
METHODS: 
This was a cross-sectional study in which 229 adult (≥18 years) TB suspects were 
consecutively enrolled. Suspects submitted three sputum samples as follows: at initial 
presentation, one hour after the first sample, and the next morning. The first and next 
morning samples formed the standard WHO method, while the first and the one hour later 
samples formed the frontloading method. Sample processing was by the standard N-acetyl L-
cystein (NALC)-NaOH method, and fluorescent microscopy was done for both methods, 
while cultures of the first sample on Lowenstein-Jensen slants acted as a gold standard. The 
sensitivity, specificity and predictive values for the WHO standard and frontloading methods 
were compared. 

RESULTS: 
The sensitivity of both the frontloading and standard schemes was 91.1% while their 
specificities were 86.2% and 91.7% respectively. There was excellent agreement between the 
diagnostic capacity of the two methods (kappa statistic = 0.87, P<0.0001). The positive 
predictive value for the frontloading scheme was 87.2% and that for the standard approach 
was 91.9%, while the negative predictive values were 90.4% and 90.9%, respectively. 
Among the HIV positive patients, frontloading identified 59/79 (74.7%) culture positive 
samples while the standard approach identified 55/79 (69.6%). In the HIV sero-negative 
category, on the other hand, front-loading identified 48/110 (43.6%) culture positive samples 
compared to 45/110 (40.9%) by the standard approach. 
CONCLUSION: 
Frontloading based on smear examination of two same-day sputum samples has a 
similar performance to the current standard method and would not be associated with any 
significant missed diagnosis. It may therefore be advocated for use in our setting so as to 
reduce time to completion of diagnosis and patient loss to follow-up. 
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1. Title: Emerging HIV-1 drug resistance after roll-out of antiretroviral therapy in sub-
Saharan Africa Publication Vol. No.: 8 Publication Issue Number: #1 Year of 
Publication: 2013, Authors and Description: Hamers RL, Sigaloff KC, Kityo C, 
Mugyenyi P, de Wit TF. 

Abstract: 

PURPOSE OF REVIEW: This review provides an update of recent data on the 

development of HIV-1 drug resistance during treatment and its transmission in sub-Saharan 

Africa after the scale-up of antiretroviral therapy (ART). 



RECENT FINDINGS: Evidence is accumulating of a rising prevalence of transmitted HIV 

drug resistance (TDR), predominantly associated with nonnucleoside reverse transcriptase 

inhibitors (NNRTIs), in east and southern Africa. Pretherapy resistance is associated with 

first-line therapy failure. Accumulation of resistance mutations during first-line failure can be 

prevented by early detection and timely switching to second-line ART. Important gaps in 

service delivery and programme performance, associated with resistance development, affect 

a considerable proportion of ART programmes, particularly with respect to inadequate supply 

systems and patient retention. The reduction in new HIV infections associated with earlier 

use of ART is predicted to outweigh the risk of increasing TDR. Future levels of TDR are 

estimated to be diminished by improving switching practices to second-line regimens. 

SUMMARY: TDR is on the rise after the recent scale-up of ART in Africa. To prevent the 

development and spread of drug resistance and sustain the effectiveness of ART programmes, 

there is a need to improve drug supply systems, patient retention and access to routine viral 

load monitoring. Enhanced resistance monitoring is warranted in Africa. 
 

 

2. Title: Antiretroviral Drug Resistance Profiles and Response to Second-Line Therapy Among 
HIV Type 1-Infected Ugandan Children.  Publication Vol. No.: 29 Publication Issue 
Number: #3 Year of Publication: 2013, Authors and Description: Musiime V, Kaudha 
E, Kayiwa J, Mirembe G, Odera M, Kizito H, Nankya I, Ssali F, Kityo C, Colebunders R, 
Mugyenyi P. 

Abstract 
We sought to determine the pattern of resistance-associated mutations (RAMs) among HIV-
1-infected children failing first-line antiretroviral therapy (ART) and ascertain their response 
to second-line regimens in 48 weeks of follow-up. The design involved a cohort study within 
an HIV care program. We studied records of 142 children on ART with virological failure to 
first-line ART and switched to second-line ART with prior genotypic resistance testing. The 
pattern of RAMs was determined in frequency runs and the factors associated with 
accumulation of≥3 thymidine analogue mutations (TAMs) and K103N were determined 
using multivariate logistic models. Changes in weight, height, CD4, and viral load at weeks 
24 and 48 after switch to second-line therapy were determined using descriptive statistics. 
The children were mean age 10.9±4.6 years and 55.6% were male. The commonest 
nucleoside reverse transcriptase inhibitor (NRTI) RAM was M184V in 129/142 (90.8%) 
children. TAMs,≥3 TAMs, 69 insertion complex, K65R/N, and Q151M were observed in 
43.0%, 10.6%, 18.3%, 2.8%, and 2.1% of the children, respectively. The commonest 
nonnucleoside reverse transcriptase inhibitor (NNRTI) RAM was K103N in 72/142 (50.7%) 
children. The starting ART regimen was associated with accumulation of both≥3 TAMs 
(p=0.046) and K103N (p<0.0001), while a history of poor adherence was associated with 
K103N accumulation (p=0.0388). After 24 weeks and 48 weeks of follow-up on lopinavir-
ritonavir based second-line ART, 86/108 (79.6%) and 84.5% (87/103) of the children had 
viral loads<400 copies/ml, respectively. The mean CD4 absolute count increased by 173 
cells/µl and 267cells/µl at weeks 24 and 48, respectively. Increments were also observed in 



mean weight (1.6 kg and 4.3 kg) and height (1.8 cm and 5.8 cm) at weeks 24 and 48, 
respectively. Multiple RAMs were observed among HIV-1-infected children with virological 
failure on first-line ART with M184V and K103N most frequent. The children responded 
favorably to boosted PI-based second-line ART. 

 

 
3. Title: HIV-1 drug resistance in antiretroviral-naive patients in sub-Saharan Africa. 

Publication Vol. No.: 13 Publication Issue Number: #3 Year of Publication: 2013, 
Authors and Description:	Hamers RL, Sigaloff KC, Kityo C, Mugyenyi P, de Wit TF. 
 

4. Title: A Single CD4 Test with 250 Cells/Mm(3) Threshold Predicts Viral Suppression 
in HIV-Infected Adults Failing First-Line Therapy by Clinical Criteria. Publication 
Vol. No.: 8 Publication Issue Number: #2 Year of Publication: 2013, Authors and 
Description:	Gilks CF, Walker AS, Munderi P, Kityo C, Reid A, Katabira E, Goodall 
RL, Grosskurth H, Mugyenyi P, Hakim J, Gibb DM; DART Virology Group and 
Trial Team. 

Abstract 
BACKGROUND: 
In low-income countries, viral load (VL) monitoring of antiretroviral therapy (ART) is rarely 
available in the public sector for HIV-infected adults or children. Using clinical failure alone 
to identify first-line ART failure and trigger regimen switch may result in unnecessary use of 
costly second-line therapy. Our objective was to identify CD4 threshold values to confirm 
clinically-determined ART failure when VL is unavailable. 

METHODS: 
3316 HIV-infected Ugandan/Zimbabwean adults were randomised to first-line ART with 
Clinically-Driven (CDM, CD4s measured but blinded) or routine Laboratory 
and Clinical Monitoring (LCM, 12-weekly CD4s) in the DART trial. CD4 at switch and ART 
failure criteria (new/recurrent WHO 4, single/multiple WHO 3 event; 
LCM: CD4<100 cells/mm(3)) were reviewed in 361 LCM, 314 CDM participants who 
switched over median 5 years follow-up. Retrospective VLs were available in 368 (55%) 
participants. 
RESULTS: 
Overall, 265/361 (73%) LCM participants failed with CD4<100 cells/mm(3); only 7 (2%) 
switched with CD4≥250 cells/mm(3), four switches triggered by WHO events. 
Without CD4 monitoring, 207/314 (66%) CDM participants failed with WHO 4 events, and 
77(25%)/30(10%) with single/multiple WHO 3 events. Failure/switching 
with single WHO 3 events was more likely with CD4≥250cells/mm(3) (28/77; 36%) 
(p = 0.0002). CD4 monitoring reduced switching with viral suppression: 23/187 (12%) LCM 
versus 49/181 (27%) CDM had VL<400 copies/ml at failure/switch (p<0.0001). Amongst 
CDM participants with CD4<250 cells/mm(3) only 11/133 (8%) had VL<400 copies/ml, 
compared with 38/48 (79%) with CD4≥250 cells/mm(3) (p<0.0001). 

CONCLUSION: 
Multiple, but not single, WHO 3 events predicted first-line ART failure. 
A CD4 threshold 'tiebreaker' of ≥250 cells/mm(3) for clinically-monitored 
patients failing first-line could identify ∼80% with VL<400 copies/ml, who are unlikely to 



benefit from second-line. Targeting CD4s to single WHO stage 3 'clinical failures' would 
particularly avoid premature, costly switch to second-line ART. 

 
5. Title: Determinants of Clinician Knowledge on Aging and HIV/AIDS: A Survey of 

Practitioners and Policy Makers in Kampala District, Uganda. Publication Vol. No.: 8 
Publication Issue Number: #2 Year of Publication: 2013, Authors and Description: 
Obuku EA, Parikh SM, Nankabirwa V, Kakande NI, Mafigiri DK, Mayanja-Kizza H, 
Kityo CM, Mugyenyi PN, Salata RA. 

Abstract 
OBJECTIVE: 
The HIV/AIDS epidemic has evolved with an increasing burden in older adults. We assessed 
for knowledge about aging and HIV/AIDS, among clinicians in Kampala district, Uganda. 

METHODS: 
A cross-sectional survey of 301 clinicians complemented by 9 key-informant interviews 
between May and October 2011. Data was analyzed by multivariable logistic regression for 
potential determinants of clinician knowledge about HIV/AIDS in older adults, estimating 
their adjusted Odds Ratios (aOR) and 95% confidence intervals (95% CI) using Stata 11.2 
software. 
RESULTS: 
Two-hundred and sixty-two questionnaires (87.7%) were returned. Respondents had a 
median age of 30 years (IQR 27-34) and 57.8% were general medical doctors. The 
mean knowledge score was 49% (range 8.8%-79.4%). Questions related to co-morbidities 
in HIV/AIDS (non-AIDS related cancers and systemic diseases) and chronic antiretroviral 
treatment toxicities (metabolic disorders) accounted for significantly lower scores (mean, 
41.7%, 95% CI: 39.3%-44%) compared to HIV/AIDS epidemiology and prevention (mean, 
65.7%, 95% CI: 63.7%-67.7%). Determinants of clinician knowledge in the multivariable 
analysis included (category, aOR, 95% CI): clinician age (30-39 years; 3.28∶1.65-9.75), 
number of persons with HIV/AIDS seen in the past year (less than 50; 0.34∶0.14-0.86) and 
clinical profession (clinical nurse practitioner; 0.31∶0.11-0.83). Having diploma level 
education had a marginal association with lower knowledge about HIV and aging (p = 0.09). 
CONCLUSION: 
Our study identified gaps and determinants of knowledge about HIV/AIDS in older adults 
among clinicians in Kampaladistrict, Uganda. Clinicians in low and middle income countries 
could benefit from targeted training in chronic care for older adults with HIV/AIDS and long-
term complications of antiretroviral treatment. 

 
6. Title: High rates of thymidine analogue mutations and dual-class resistance among 

HIV-infected Ugandan children failing first-line antiretroviral therapy. Publication 
Vol. No.:  Publication Issue Number: # Year of Publication: 2013, Authors and 
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Abstract 

HIV-infected children are at high risk of acquiring drug-resistant viruses, which is of 
particular concern in settings where antiretroviral drug options are limited. We aimed to 



assess resistance patterns and predict viral drug susceptibility among children with first-
lineantiretroviral therapy (ART) failure in Uganda. A cross-sectional analysis 
of children switching ART regimens due to first-line failure was performed at three clinical 
sites in Uganda. HIV-RNA determination and genotypic resistance testing on all specimens 
with HIV-RNA >1,000 copies/ml were performed. Major drug resistance mutations were 
scored using the 2011 International Antiviral Society-USA list. The Stanford algorithm was 
used to predict drug susceptibility. At the time of switch, 44 genotypic resistance tests were 
available for 50 children. All children harbored virus with nonnucleoside reverse 
transcriptase inhibitor (NNRTI) resistance [95% confidence interval (CI) 92-100%] and 
NRTI resistance was present in 98% (95% CI 88-100%). Forty-six percent (95% CI 30-61%) 
of children harbored ≥2 thymidine analog mutations. M184V was identified as the only NRTI 
mutation in 27% (95% CI 15-43%). HIV susceptibility to NRTIs, with the exception of 
tenofovir, was reduced in ≥60% of children. Ugandan children experiencing first-line ART 
failure in our study harbored high rates of dual-class and accumulated HIV drug resistance. 
Methods to prevent treatment failure, including adequate pediatric formulations and 
alternative second-line treatment options, are urgently needed. 
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Abstract 
BACKGROUND: 
No trials have investigated routine laboratory monitoring for children with HIV, nor four-
drug induction strategies to increase durability of first-line antiretroviral therapy (ART). 
METHODS: 
In this open-label parallel-group trial, Ugandan and Zimbabwean children or adolescents 
with HIV, aged 3 months to 17 years and eligible for ART, were randomly assigned in 
a factorial design. Randomisation was to 
either clinically driven monitoring or routine laboratory and clinical monitoring for toxicity 
(haematology and biochemistry) and efficacy (CD4 cell counts; non-
inferiority monitoring randomisation); and simultaneously to standard three-drug or to four-
drug induction first-line ART, in three groups: three-drug treatment (non-nucleoside reverse 
transcriptase inhibitor [NNRTI], lamivudine, abacavir; group A) versus four-drug induction 
(NNRTI, lamivudine, abacavir, zidovudine; groups B and C), decreasing after week 36 to 
three-drug NNRTI, lamivudine, plus abacavir (group B) or lamivudine, abacavir, plus 
zidovudine (group C; superiority ART-strategy randomisation). For patients assigned 
to routinelaboratory monitoring, results were returned every 12 weeks to clinicians; 
for clinically driven monitoring, toxicity results were only returned for requested clinical 
reasons or if grade 4. Children switched to second-line ART for WHO stage 3 or 4 events or 
(routinelaboratory monitoring only) age-dependent WHO CD4 criteria. Randomisation used 
computer-generated sequentially numbered tables incorporated securely within the database. 
Primary efficacy endpoints were new WHO stage 4 events or death for monitoring and 
change in CD4 percentage at 72 and 144 weeks for ART-strategy randomisations; the co-



primary toxicity endpoint was grade 3 or 4 adverse events. Analysis was by intention to treat. 
This trial is registered, ISRCTN24791884. 

FINDINGS: 
1206 children were randomly assigned 
to clinically driven (n=606) versus routine laboratory monitoring (n=600), and groups A 
(n=397), B (n=404), and C (n=405). 47 
(8%) children on clinically driven monitoring versus 39 (7%) 
on routine laboratorymonitoring had a new WHO stage 4 event or died (hazard ratio [HR] 
1·13, 95% CI 0·73-1·73, p=0·59; non-inferiority criterion met). However, in years 2-5, rates 
were higher in children on clinically driven monitoring (1·3 vs 0·4 per 100 child-years, 
difference 0·99, 0·37-1·60, p=0·002). One or more grade 3 or 4 adverse events occurred in 
283 (47%) children on clinically driven versus 282 (47%) 
on routine laboratory monitoring (HR 0·98, 0·83-1·16, p=0·83). Mean CD4 percentage 
change did not differ between ART groups at week 72 (16·5% [SD 8·6] vs 17·1% [8·5] vs 
17·3% [8·0], p=0·33) or week 144 (p=0·69), but four-drug groups (B, C) were superior to 
three-drug group A at week 36 (12·4% [7·2] vs 14·1% [7·1] vs 14·6% [7·3], p<0·0001). 
Excess grade 3 or 4 events in groups B (one or more events reported by 157 
[40%] children in A, 190 [47%] in B; HR [B:A] 1·32, 1·07-1·63) and C (218 
[54%] children in C; HR [C:A] 1·58, 1·29-1·94; global p=0·0001) were driven by 
asymptomatic neutropenia in zidovudine-containing groups (B, C; 86 group A, 133 group B, 
184 group C), but resulted in drug substitutions in only zero versus two versus four children, 
respectively. 

INTERPRETATION: 
NNRTI plus NRTI-based three-drug or four-drug ART can be given across childhood 
without routine toxicity monitoring; CD4 monitoring provided clinical benefit after the first 
year on ART, but event rates were very low and long-term survival high, suggesting ART 
rollout should take priority. CD4 benefits from four-drug induction were not durable, but 
three-NRTI long-term maintenance was immunologically and clinically similar to NNRTI-
based ART and could be valuable during tuberculosis co-treatment. 

FUNDING: 
UK Medical Research Council, the UK Department for International Development; drugs 
donated and viral load assays funded by ViiV Healthcare and GlaxoSmithKline. 
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Abstract 

Virological failure (VF) has been identified as the earliest, most predictive determinant 
of HIV-1 antiretroviral treatment (ART) failure. Due to the high cost and complexity 
of virological monitoring, VF assays are rarely performed in resource-limited settings (RLS). 
Rather, ART failure is determined by clinical monitoring and to a large extent immunological 
monitoring. This paper describes the development and evaluation of a low-
cost, dried blood spot (DBS)-compatible qualitative assay to determine VF, in accordance 
with current WHO guideline recommendations for therapy switching in RLS. 
The assay described here is an internally controlled qualitativereal-time PCR targeting the 



conserved long terminal repeat domain of HIV-1. This assay was applied to HIV-1 subtypes 
A to H and further evaluated on HIV-1 clinical plasma samples from South Africa (n = 191) 
and Tanzania (n = 42). Field evaluation was performed in Uganda using local 
clinical plasma samples (n = 176). Furthermore, assay performance was evaluated for DBS. 
This assay is able to identify VF for all major HIV-1 group M subtypes with equal specificity 
and has a lower detection limit of 1.00E+03 copies/ml for plasma samples and 5.00E+03 
copies/ml for DBS. Comparative testing yielded accurate VF determination for therapy 
switching in 89% to 96% of samples compared to gold standards. The assay is robust and 
flexible, allowing for "open platform" applications and producing results comparable to those 
of commercial assays. Assay design enables application in laboratories that can 
accommodate real-time PCR equipment, allowing decentralization of testing to some extent. 
Compatibility with DBS extends access of sampling and thus access to this test to remote 
settings. 
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Abstract 

In resource-limited settings (RLS), reverse transcriptase (RT) inhibitors form the backbone of 
first-line treatment regimens. We have developed a simplified HIV-1 drug resistance 
genotyping assay targeting the region of RT harboring all major RT inhibitor resistance 
mutation positions, thus providing all relevant susceptibility data for first-line failures, 
coupled with minimal cost and labor. The assay comprises a one-step RT-PCR amplification 
reaction, followed by sequencing using one forward and one reverse primer, generating 
double-stranded coverage of RT amino acids (aa) 41 to 238. The assay was optimized for all 
major HIV-1 group M subtypes in plasma and dried blood spot (DBS) samples using a panel 
of reference viruses for HIV-1 subtypes A to D, F to H, and circulating recombinant form 
01_AE (CRF01_AE) and applied to 212 clinical plasma samples and 25 DBS samples from 
HIV-1-infected individuals from Africa and Europe. The assay was subsequently transferred 
to Uganda and applied locally on clinical plasma samples. All major HIV-1 subtypes could 
be detected with an analytical sensitivity of 5.00E+3 RNA copies/ml for plasma and DBS. 
Application of the assay on 212 clinical samples from African subjects comprising subtypes 
A to D, F to H (rare), CRF01_AE, and CRF02_AG at a viral load (VL) range of 6.71E+2 to 
1.00E+7 (median, 1.48E+5) RNA copies/ml was 94.8% (n = 201) successful. Application on 
clinical samples in Uganda demonstrated a comparable success rate. Genotyping of clinical 
DBS samples, all subtype C with a VL range of 1.02E+3 to 4.49E+5 (median, 1.42E+4) RNA 
copies/ml, was 84.0% successful. The described assay greatly reduces hands-on time and the 
costs required for genotyping and is ideal for use in RLS, as demonstrated in a reference 
laboratory in Uganda and its successful application on DBS samples. 

 

 
10. Title: High Prevalence of tuberculosis infection among medical students in Makerere 

University, Kampala: results of a cross sectional study. Publication Vol. No.: 71 



Publication Issue Number: #1 Year of Publication: 2013, Authors and Description: 
Mugerwa H, Byarugaba DK, Mpooya S, Miremba P, Kalyango JN, Karamagi C, 
Katamba A.		 

Abstract 
BACKGROUND: 
Uganda's Ministry of Health registered a 12% increase in new Tuberculosis (TB) cases 
between 2001 and 2005. Of these, 20% were from Kampala district and most from Mulago 
national referral hospital where the largest and the oldest medical school is 
found. Medical students are likely to have an increased exposure to TB infection due to their 
training in hospitals compared to other university students. The study compared 
the prevalence of TB infection and associated factors among undergraduate medical and 
veterinary students in Makerere University, Uganda. 
METHODS: 
This was a cross-sectional study with 232 medical and 250 veterinary undergraduate students. 
Socio-demographic and past medical history data was collected using questionnaires. A 
tuberculin skin test was performed on the volar aspect of the left forearm. An induration 
≥10 mm in diameter after 48-72 hrs was considered positive. Logistic regression was used to 
determine association of independent variables with TB infection. 

RESULTS: 
The prevalence of TB infection was higher in medical students (44.8%, 95% C.I= 38.4-
51.3%) compared to veterinary students (35.2%, 95% C.I = 29.3-41.1%). The significant 
predictors of TB infection were: being a medical student (aOR=1.56, 95% CI = 1.05-2.31), 
male sex (aOR=1.75, 95% CI = 1.17-2.63), history of contact with a confirmed TB case 
(aOR=1.57, 95% CI = 1.06-2.31) and residing at home (aOR=2.08, 95% CI = 1.20-3.61). 
Among the medical students, having gone to a day compared to boarding high school 
(aOR=2.31, 95% CI = 1.06-5.04), involvement in extracurricular clinical exposure 
(aOR=3.39 95% CI = 1.60-7.16), male sex, residence at home, and history of contact with a 
TB case predicted TB infection. 
CONCLUSION: 
Medical students have a higher prevalence of TB infection than veterinary students probably 
due to increased exposure during training. There is a need to emphasize TB infection control 
measures in hospitals and the general community. 
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Abstract 
INTRODUCTION: 
CD4 T lymphocytes remain the surrogate measure for monitoring HIV progress in resource-
limited settings. The absolute CD4 cell counts form the basis for antiretroviral therapy (ART) 
initiation and monitoring among HIV-infected adults. However, the rate of CD4 cell change 
differs among patients, and the factors responsible are inadequately documented. 



OBJECTIVE: 
This study investigated the relationship between HIV severity and ART outcomes among 
ART-naïve Ugandans, with the primary outcome of 
complete immunological recovery among patients of different baseline CD4 counts. 

METHODS: 
Patients' records at two HIV/ART sites - the Joint Clinic Research Centre (JCRC) in the 
Kampala region and Mbarara Hospital in Western Uganda - were reviewed. Records of 426 
patients - 68.3% female and 63.2% from JCRC - who initiated ART between 2002 and 2007 
were included. HIV severity was based on baseline CD4 cell counts, with low counts 
considered as severe immunosuppression, while attaining 418 CD4 cells/µL signified 
complete immunological recovery. Incidence rates of complete immunological recovery were 
calculated for, and compared between baseline CD4 cell categories: <50 with ≥50, <100 with 
≥100, <200 with ≥200, and ≥200 with ≥250 cells/µL. 

RESULTS: 
The incidence of complete immunological recovery was 158 during 791.9 person-years of 
observation, and patients with baseline CD4 ≥ 200 cells/µL reached the end point 
of immunological recovery 1.89 times faster than the patients with baseline CD4 < 200 
cells/µL. CD4 cell change also differed by time, sex, and site, with a faster increase observed 
during the first year of treatment. CD4 cell increase was faster among females, and among 
patients from Mbarara. 

CONCLUSION: 
Initiating ART at an advanced HIV stage was the main reason 
for poor immunological recovery among Ugandans. Earlier ART initiation might lead to 
better immunological responses. 

 
12. Title: Prospective Cohort Study of the Impact of Antiretroviral Therapy on 

Employment Outcomes Among HIV Clients in Uganda. Publication Vol. No.: 27 
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Abstract 
This study evaluates the impact of antiretroviral treatment (ART) on employment-
related outcomes using prospective, longitudinal analysis. Starting in January 2008, 602 
treatment-naïve clients in one rural clinic and in one clinic in the capital Kampala were 
interviewed about their medical history, and psychosocial and socioeconomic adjustment at 
baseline and at months 6 and 12. Half of the sample was eligible to receive ART, while the 
other half was also in HIV care, but not yet eligible for ART, therefore providing a 
comparison group that is similar to the treatment group in that its members are HIV-positive 
and have made the decision to enroll in HIV care. We found improvements in general health, 
reduction in the incidence of pain and health interfering with work, as well as improvements 
in work-related self-efficacy for both groups over time, but significantly more so for the 
group receiving ART treatment. At baseline, less than half of the people in the ART group 
worked, but after 6 months more than three quarters of them were working, surpassing the 
fraction of people working in the control group after 1 year. Another key finding of 
the study was the importance of mental health as a key mediator for employment-
related outcomes. These data indicate that ART clients experience greater improvements 
compared to pre-ART clients, and not only with regard to general health, but also in restoring 
confidence in their ability to work, as well as actual work status. 
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Abstract 
OBJECTIVE: 
Clinical and immunological data about HIV in older adults from low and middle income 
countries is scarce. We aimed to 
describe differences between younger and older adults with HIV starting antiretroviral therap
y in two low-income African countries. 

METHODS: 
SETTING: 
HIV clinics in Uganda and Zimbabwe. 
DESIGN: 
Secondary exploratory cross-sectional analysis of the DART randomized controlled trial. 

OUTCOME MEASURES: 
Clinical and laboratory characteristics were compared between adults aged 18-49 years 
(younger) and ≥ 50 years (older), using two exploratory multivariable logistic regression 
models, one with HIV viral load (measured in a subset pre-ART) and one without. 
RESULTS: 
A total of 3316 eligible participants enrolled in DART were available for analysis; 219 (7%) 
were ≥ 50 years and 1160 (35%) were male. Across the two adjusted regression 
models, older adults had significantly higher systolic blood pressure, lower creatinine 
clearance and were consistently less likely to be females compared 
to younger adults with HIV. Paradoxically, the models separately suggested 
that older adults had statistically significant (but not clinically important) higher CD4+ cell 
counts and higher plasma HIV-1 viral copies at initiation. Crude associations 
between older age and higher baseline hemoglobin, body mass index, diastolic blood pressure 
and lower WHO clinical stage were not sustained in the adjusted analysis. 
CONCLUSIONS: 
Our study found clinical and immunological differences between younger and older adults, in 
a cohort of Africans starting antiretroviral therapy. Further investigations should explore how 
these differences could be used to ensure equity in service delivery and affect outcomes 
of antiretroviral therapy. 
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Abstract 
BACKGROUND: 
Earlier antiretroviral therapy initiation can reduce the incidence of HIV-1. This benefit can be 
offset by increased transmitted drug resistance (TDR). We compared the preventive benefits 
of reducing incident infections with the potential TDR increase in East Africa. 

METHODS: 
A mathematical model was constructed to represent Kampala, Uganda, and Mombasa, 
Kenya. We predicted the effect of initiating treatment at different immunological thresholds 
(<350, <500 CD4 cells/µl) on infections averted and mutation-specific TDR prevalence over 
10 years compared to initiating treatment at CD4 cell count below 200 cells/µl. 

RESULTS: 
When initiating treatment at CD4 cell count below 350 cells/µl, we predict 18 [interquartile 
range (IQR) 11-31] and 46 (IQR 30-83) infections averted for each additional case of TDR in 
Kampala and Mombasa, respectively, and 22 (IQR 17-35) and 32 (IQR 21-
57) infections averted when initiating at below 500. TDR is predicted to increase most 
strongly when initiating treatment at CD4 cell count below 500 cells/µl, from 8.3% (IQR 7.7-
9.0%) and 12.3% (IQR 11.7-13.1%) in 2012 to 19.0% (IQR 16.5-21.8%) and 19.2% (IQR 
17.1-21.5%) in 10 years in Kampala and Mombasa, respectively. The TDR epidemic at all 
immunological thresholds was comprised mainly of resistance to non-nucleoside reverse 
transcriptase inhibitors. When 80-100% of individuals with virological failure are timely 
switched to second-line therapy, TDR is predicted to decline irrespective 
of treatment initiation threshold. 

CONCLUSION: 
Averted HIV infections due to the expansion of antiretroviral treatment eligibility offset 
the risk of transmitted drugresistance, as defined by more infections averted than TDR 
gained. The effectiveness of first-line non-nucleoside reverse transcriptase inhibitor-based 
therapy can be preserved by improving switching practices to second-line therapy. 
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Abstract 
OBJECTIVES: 
To determine the impact of HIV-1 subtype on treatment outcomes and the emergence 
of drug resistance in the resource limited setting of Kampala, Uganda. 



DESIGN: 
The Joint Clinical Research Centre (JCRC) in Kampala, Uganda has 
provided over 2000 drug-resistant genotypes (DRGs) over the past 10 years as standard of 
care for patients failing therapy and 1403 from treatment-naive and experienced 
patients over the past 10 years have been analyzed for this study. 
METHOD: 
Viral loads, CD4 cell count, treatment histories and other relevant clinical data was compared 
with the infecting HIV-1subtype and DRGs of Ugandan patients failing treatment. 
RESULTS: 
Patients failing HAART with DRGs (n = 937) were more frequently infected 
with subtype D than expected on the basis of the subtype distribution in the treatment-naive 
population (n = 655) in Kampala (P < 0.001). Higher proportions of treatment failures 
among subtype D-infected patients were driven by resistance to nucleoside reverse 
transcriptase inhibitors (NRTI) (P < 0.0002) more than to non-NRTIs (P > 0.04) or protease 
inhibitors. 
CONCLUSION: 
Higher rates of treatment failure among subtype D as compared with subtype A-
infected Ugandans was analogous to the faster disease progression in subtype D-infected 
patients. The mechanism(s) by which drug resistance may emerge faster in subtype D HIV-
1 may relate to higher replicative fitness and increased propensity for a CXCR4 tropism. 
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Abstract 

HIV-infected children are at high risk of acquiring drug-resistant viruses, which is of 
particular concern in settings where antiretroviral drug options are limited. We aimed to 
assess resistance patterns and predict viral drug susceptibility among children with first-
lineantiretroviral therapy (ART) failure in Uganda. A cross-sectional analysis 
of children switching ART regimens due to first-line failure was performed at three clinical 
sites in Uganda. HIV-RNA determination and genotypic resistance testing on all specimens 
with HIV-RNA >1,000 copies/ml were performed. Major drug resistance mutations were 
scored using the 2011 International Antiviral Society-USA list. The Stanford algorithm was 
used to predict drug susceptibility. At the time of switch, 44 genotypic resistance tests were 
available for 50 children. All children harbored virus with nonnucleoside reverse 
transcriptase inhibitor (NNRTI) resistance [95% confidence interval (CI) 92-100%] and 
NRTI resistance was present in 98% (95% CI 88-100%). Forty-six percent (95% CI 30-61%) 
of children harbored ≥2 thymidine analog mutations. M184V was identified as the only NRTI 



mutation in 27% (95% CI 15-43%). HIV susceptibility to NRTIs, with the exception of 
tenofovir, was reduced in ≥60% of children. Ugandan children experiencing first-line ART 
failure in our study harbored high rates of dual-class and accumulated HIV drug resistance. 
Methods to prevent treatment failure, including adequate pediatric formulations and 
alternative second-line treatment options, are urgently needed. 
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Abstract 
BACKGROUND: 
Bacteremia is common in HIV-infected children in Africa, including after start of 
antiretroviral therapy (ART), but there are limited data on causative pathogens and 
their antimicrobial sensitivity patterns in this population. 
METHODS: 
We analyzed data on blood cultures taken from HIV-infected children developing acute 
febrile illness after enrollment to the Antiretroviral Research for Watoto (ARROW) clinical 
trial in Uganda and Zimbabwe. Patterns of bacterial pathogens and 
their antimicrobial susceptibilities were determined and bacteremia rates calculated over time 
from ART initiation. 

RESULTS: 
A total of 848 blood cultures were obtained from 461 children, of which 123 (14.5%) from 
105 children (median age 3.5 years, 51% girls) were culture positive, including 75 (8.8%) 
with clearly pathogenic organisms. The event rates for positive cultures with clearly 
pathogenic organisms after 0-1, 2-3, 4-11 and ≥12 months on ART were 13.3, 11.4, 2.1 and 
0.3 per 1000 person-months of follow-up, respectively. The pathogens isolated (n; %) were 
Streptococcus pneumoniae (36; 28.3%), Staphylococcus aureus (11; 8.7%), Klebsiella 
pneumoniae (6; 4.7%), Pseudomonas aeruginosa (6; 4.7%), Salmonella spp (6; 4.7%), 
Escherichia coli (5; 3.9%), Haemophilus influenzae (1; 0.8%) and fungal spp (4; 3.1%). 
Other bacteria of doubtful pathogenicity (n = 52; 42%) were also isolated. Most isolates 
tested were highly (80-100%) susceptible to ceftriaxone, cefotaxime and ciprofloxacin; very 
few (~5%) were susceptible to cotrimoxazole; S. pneumoniae had high susceptibility to 
amoxicillin/ampicillin (80%). 

CONCLUSIONS: 
Rates of proven bacteremia were >20-fold higher immediately after starting ART compared 
with 12 months later in African HIV-infected children. S. pneumoniae was most commonly 
isolated, suggesting need for pneumococcal vaccination and effective prophylactic 
antibiotics. 
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Abstract 
BACKGROUND: 
Long-term immune reconstitution on antiretroviral therapy (ART) has important implications 
for HIV-infected children, who increasingly survive into adulthood. Children's response to 
ART differs from adults', and better descriptive and predictive models of reconstitution are 
needed to guide policy and direct research. We present statistical models characterising, 
qualitatively and quantitatively, patterns of long-term CD4 recovery. 
METHODS AND FINDINGS: 
CD4 counts every 12 wk over a median (interquartile range) of 4.0 (3.7, 4.4) y in 1,206 HIV-
infectedchildren, aged 0.4-17.6 y, starting ART in the Antiretroviral Research for Watoto trial 
(ISRCTN 24791884) were analysed in an exploratory analysis supplementary to the trial's 
pre-specified outcomes. Most (n = 914; 76%) children's CD4 counts rose quickly on ART to a 
constant age-corrected level. Using nonlinear mixed-effects models, higher long-
term CD4 counts were predicted for childrenstarting ART younger, and with 
higher CD4 counts (p<0.001). These results suggest that current World Health Organization-
recommended CD4 thresholds for starting ART in children ≥5 y will result in 
lower CD4 counts in older children when they become adults, such that vertically 
infected children who remain ART-naïve beyond 10 y of age are unlikely ever to 
normalise CD4 count, regardless of CD4 count at ART initiation. CD4 profiles with four 
qualitatively distinct reconstitution patterns were seen in the remaining 292 
(24%) children. Study limitations included incomplete viral load data, and that the 
uncertainty in allocating children to distinct reconstitution groups was not modelled. 
CONCLUSIONS: 
Although younger ART-naïve children are at high risk of disease progression, they have good 
potential for achieving high CD4 counts on ART in later life provided ART is initiated 
following current World Health Organization (WHO), Paediatric European Network for 
Treatment of AIDS, or US Centers for Disease Control and Prevention guidelines. In 
contrast, to maximise CD4reconstitution in treatment-naïve children >10 y, ART should 
ideally be considered even if there is a low risk of immediate disease progression. Further 
exploration of the immunological mechanisms for these CD4 recovery profiles should help 
guide management of paediatric HIV infection and optimise children's immunological 
development. Please see later in the article for the Editors' Summary. 

 
21. Title: Anthropometric Measurements And Lipid Profiles to Detect Early 

Lipodystrophy in Antiretroviral Therapy Experienced HIV-infected Children in The 
CHAPAS-3-Trial. Publication Vol. No.:  Publication Issue Number: # Year of 
Publication: 2013, Authors and Description: Musiime V, Cook A, Kayiwa J, Zangata 



D, Nansubuga C, Arach B, Kenny J, Wavamunno P, Komunyena J, Kabamba D, 
Asiimwe AR, Mirembe G, Abongomera G, Mulenga V,Kekitiinwa A, Kityo C, 
Walker AS, Klein N, Gibb D, CHAPAS-3 Trial team. 

Abstract 
BACKGROUND: 
Few studies have investigated objective markers of lipodystrophy in African children. We 
compared body circumferences, skin-fold thickness (SFT) and lipids 
in antiretroviral therapy (ART)-naive and stavudine (d4T)-exposed children with HIV-
uninfected controls. 

METHODS: 
In the CHAPAS-3 trial, HIV-infected children (ART-naive or on d4T for ≥2 years without 
clinical lipodystrophy) were randomized to d4T, abacavir or zidovudine with lamivudine 
(3TC) plus a non-nucleoside reverse transcriptase inhibitor. Mid-upper-arm circumference 
(MUAC) and calf circumference (CC), SFT (biceps, triceps, sub-scapular and supra-iliac) and 
fasting lipids (total cholesterol [TC], low-density lipoprotein [LDL], high-density lipoprotein 
[HDL] and triglycerides [TRIG]) were measured at randomization in all HIV-
infected children, and in HIV-uninfected controls. Age- and sex-adjusted z-scores of MUAC, 
CC, SFT and the sum of SFT (SSF) using Dutch reference data were compared across groups 
using linear regression. 
RESULTS: 
Of 496 children, 49% were male, 299 (median age 2.5 years [IQR 1.5-4.0]) were ART-naive, 
109 (median age 6 years [IQR 5.5-7.0]) were ART-experienced and 88 (median age 2.2 years 
[IQR 1.5-3.0]) were control children. Overall, 100% and 95% of ART-
experienced children had been on d4T plus 3TC and nevirapine, respectively, for a 
median 3.5 years (IQR 2.6-4.2). Mean (sd) weight-for-age z-scores and MUAC z-scores were 
-1.51 (1.29) versus -0.90 (0.88) versus -0.33 (1.15) and -1.56 (1.25) versus -1.24 (0.97) 
versus -0.65 (1.06) in ART-naive versus -experienced versus controls, respectively (all 
P<0.02). The mean (sd) of SSF was lower in the ART-experienced (-0.78 [1.28]) than in the 
ART-naive (-0.32 [1.09]; P<0.0001) children and controls (-0.29 [0.88]; P<0.002). ART-
experienced children had higher mean fasting TC, LDL and HDL but lower TRIG compared 
to ART-naive children (P-values <0.0001), and higher TC and HDL but lower TRIG 
compared to controls (P-values <0.01). 
CONCLUSIONS: 
In ART-experienced children on d4T-containing regimens, we observed lower SFT and 
higher TC and LDL values compared to ART-naive children and HIV-uninfected controls. 
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Abstract 
BACKGROUND: 
Early recognition of antiretroviral therapy (ART) failure in resource limited settings is a 
challenge given the limited laboratory facilities and trained personnel. This study aimed at 
describing the incidence, risk factors and the resistance associated mutations (RAMs) 



of first line treatment failure among HIV-1-infected children attending the Joint Clinical 
Research Centre (JCRC), Kampala, Uganda. 

METHODS: 
A retrospective cohort of 701 children who had been initiated on ART between January 2004 
and September 2009 at the JCRC was studied. Data of children aged 6 months up to 18 years 
who had been started on ART for at least 6 months was extracted from the clinic charts. 
The children who failed the first-line ART were taken as cases and those who did not fail as 
the controls. Data was analysed using STATA version10. 

RESULTS: 
Of 701 children, 240(34%) failed on first line ART (cases) and 461(66%) did not fail 
(controls). The overall median time (IQR) to first line ART failure was 26.4 (18.9 - 39.1) 
months. The factors associated with treatment failure were poor adherence [(OR = 10, 95 CI: 
6.4 - 16.7) p < 0.001], exposure to single dose nevirapine (sdNVP) [(OR = 4.2, 95% CI:1.8-
9.4), p = 0.005] and a NVP containing regimen [(OR = 2.2,95% CI:1.4-3.6), p < 0.001]. Of 
109 genotypic resistance profiles analyzed, the commonest non nucleoside reverse 
transcriptase inhibitor (NNRTI) resistance associated mutations (RAM) were: K103N (59; 
54%)), Y181C (36; 27%)) and G190A (26; 24%)) while the commonest nucleoside reverse 
transcriptase inhibitor (NRTI) RAM was the M184V (89; 81%). Thymidine analogue- 
mutations (TAMs) were detected in 20% of patients. 

CONCLUSIONS: 
One in three children on first-line ART are likely to develop 
virological treatment failure after the first 24 months of therapy. Poor adherence to ART, a 
NVP based first-line regimen, prior exposure to sdNVP were associated 
with treatment failure. 
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Abstract 
BACKGROUND: 
Adherence is one of the most important determinants of viral suppression and drug resistance 
in HIV-infected people receiving antiretroviral therapy (ART). 
METHODS: 
We examined the association between long-term mortality and poor adherence to ART in 
DART trial participants in Uganda and Zimbabwe randomly assigned to receive laboratory 
and clinical monitoring (LCM), or clinically driven monitoring (CDM). Since over 50% of all 
deaths in the DART trial occurred during the first year on ART, we focussed on participants 
continuing ART for 12 months to investigate the implications of longer-term adherence to 
treatment on mortality. Participants' ART adherence was assessed by pill counts and 
structured questionnaires at 4-weekly clinic visits. We studied the effect of 
recent adherence history on the risk of death at the individual level (odds ratios 
from dynamic logistic regression model), and on mortality at the population level 



(populationattributable fraction based on this model). Analyses were conducted separately for 
both randomization groups, adjusted for relevant confounding factors. Adherence behaviour 
was also confounded by a partial factorial randomization comparing structured treatment 
interruptions (STI) with continuous ART (CT). 

RESULTS: 
In the CDM arm a significant association was found between poor adherence to ART in the 
previous 3-9 months with increased mortality risk. In the LCM arm the association was not 
significant. The odds ratios for mortality in participants with poor adherence against those 
with optimal adherence was 1.30 (95% CI 0.78,2.10) in the LCM arm and 2.18 (1.47,3.22) in 
the CDM arm. The estimated proportions of deaths that could have been avoided with 
optimal adherence (population attributable fraction) in the LCM and CDM groups during the 
5 years follow-up period were 16.0% (95% CI 0.7%,31.6%) and 33.1% (20.5%,44.8%), 
correspondingly. 
CONCLUSIONS: 
Recurrent poor adherence determined even through simple measures is associated with 
high mortality both at individual level as well as at the ART programme level. The number of 
lives saved through effective interventions to improve adherence could be considerable 
particularly for individuals monitored without using CD4 cell counts. The findings have 
important implications for clinical practice and for developing interventions to 
enhance adherence. 
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Abstract 
SETTING: 
Patients with smear-positive, newly diagnosed pulmonary tuberculosis (TB) presenting to the 
out-patient TB clinic in Kampala, Uganda. 
OBJECTIVE: 
To compare colony-forming unit (cfu) counting and time to positive (TTP) in Mycobacteria 
Growth Indicator Tube (MGIT) culture as measures of early bactericidal activity (EBA). 
DESIGN: 
Patients were enrolled in an EBA feasibility study of standard TB chemotherapy. Sixteen-
hour overnight sputum collections were obtained before and on days 2, 4, 7, 10, 12 and 14 
of treatment for quantitative culture on selective Middlebrook 7H11 agar media and TTP in 
the MGIT liquid culture system. 
RESULTS: 
Log cfu and TTP were correlated over all time points (r(s) = -0.71, P < 0.001). Within-subject 
(day to day) variation as a percentage of total variation was very similar between the two 
measures: 25.7% for cfu and 25% for TTP. Mean EBA 0-14, 0-2 and 2-14 measured by TTP 
were similar to those previously reported. 



CONCLUSION: 
TTP measured by an automated, standardized, commercially available culture system 
correlates with cfu determinations. EBA measured by TTP provides similar information to 
cfu counting, and is reproducible across sites and in different patient populations. These 
findings support replacing cfu counting with TTP as the primary measurement in EBA 
studies. 
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Abstract 
Serotype A is the most genetically and antigenically diverse of the foot-and-
mouth disease virus (FMDV) serotypes. Records of its occurrence in Kenya date back to 
1952 and the antigenic diversity of the outbreak viruses in this region is reflected by the 
current use of two different vaccine strains (K5/1980 and K35/1980) and previous use of two 
other strains (K18/66 and K179/71). This study aimed at enhancing the understanding of the 
patterns of genetic variation of serotype A FMDV in Kenya. The complete VP1 coding 
region sequences of 38 field isolates, identified as serotype A FMDV, collected 
between 1964 and 2013 were determined. Coalescent-based methods were used to infer times 
of divergence of the virus strains and the evolutionary rates alongside 27 other serotype A 
FMDV sequences from Genbank and the World Reference Laboratory (WRL). This study 
represents the first comprehensive genetic analysis of serotype A FMDVs from Kenya. The 
study detected four previously defined genotypes/clusters (termed G-I, G-III, G-VII and G-
VIII), within the Africa topotype, together with a fifth lineage that has apparently emerged 
from within G-I; these different lineages have each had a countrywide distribution. 
Genotypes G-III and G-VIII that were first isolated in 1964 are now apparently extinct; G-VII 
was last recorded in 2005, while G-I (including the new lineage) is currently in widespread 
circulation. High geneticdiversity, widespread distribution and transboundary spread 
of serotype A FMDVs across the region of eastern Africa was apparent. Continuous 
surveillance for the virus, coupled to genetic and antigenic characterization is recommended 
for improved regional controlstrategies. 
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Abstract 
Foot-and-mouth disease (FMD) is endemic in Kenya where four serotypes (O, A, SAT 1 and 
SAT 2) of the virus are currently in circulation. Within 2010 and 2011, the National 
Laboratory recorded an increase in the number of FMD outbreaks caused by serotypeO virus. 
The characteristics of these viruses were determined to ascertain whether these were 
independent outbreaks or one single strain spreading throughout the country. The sequences 



of the complete VP1-coding region were analysed from viruses sampled within different 
areas of Kenya during 2010 and 2011. The results indicated that the 2010 to 2011 outbreaks 
in Kenya were caused by four independent strains. By comparison with earlier type O isolates 
from Eastern Africa, it was apparent that the outbreaks were caused by viruses from three 
different lineages of topotype EA-2 and a fourth virus strain belonging to topotype EA-4. The 
topotypes EA-1 and EA-3 were not detected from these outbreaks. Implications of these 
results for FMD control in Eastern Africa are discussed. 
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Abstract 
RATIONALE: 
Biomarkers associated with response to therapy in tuberculosis could have broad clinical 
utility. We postulated that the frequency 
of Mycobacterium tuberculosis (Mtb) specific CD8(+) T cells, by virtue of detecting 
intracellular infection, could be a surrogate marker of response to therapy and would decrease 
during effective antituberculosis treatment. 
OBJECTIVES: 
We sought to determine the relationship of 
Mtb specific CD4(+) T cells and CD8(+) T cells with duration of antituberculosis treatment. 
MATERIALS AND METHODS: 
We performed a prospective cohort study, enrolling between June 2008 and August 2010, of 
HIV-uninfected Ugandan adults (n = 50) with acid-fast bacillus smear-positive, culture 
confirmed pulmonary TB at the onset of antituberculosis treatment and the 
Mtb specific CD4(+) and CD8(+) T cell responses to ESAT-6 and CFP-10 were measured by 
IFN-γ ELISPOT at enrollment, week 8 and 24. 
RESULTS: 
There was a significant difference in the Mtb specific CD8(+) T response, but not the 
CD4(+) T cell response, over 24 weeks of antituberculosis treatment (p<0.0001), with an 
early difference observed at 8 weeks of therapy (p = 0.023). At 24 weeks, the estimated 
Mtb specific CD8(+) T cell response decreased by 58%. In contrast, there was no significant 
difference in the Mtb specific CD4(+) T cell during the treatment. The 
Mtb specific CD4(+) T cell response, but not the CD8(+) response, was negatively impacted 
by the body mass index. 

CONCLUSIONS: 
Our data provide evidence that the Mtb specific CD8(+) T cell response declines 
with antituberculosis treatment and could be a surrogate marker of response to therapy. 



Additional research is needed to determine if the Mtb specific CD8(+) T cell response can 
detect early treatment failure, relapse, or to predict disease progression. 
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Abstract 
Contacts of active pulmonary tuberculosis (TB) patients are at risk for 
Mycobacterium tuberculosis (MTB) infection. Because most infections are controlled, studies 
during MTB infection provide insight into protective immunity. We 
compared immune responses of adult household contacts that did and did not convert the 
tuberculin skin test (TST). Innate and adaptive immune responses were measured by whole 
blood assay. Responses of TST converters (TSTC) were compared with persistently TST 
negative contacts (PTST-) and contacts who were TST+ at baseline (TST+). TLR-2, TLR-4, 
and IFN-γR responses to IFN-γ did not differ between the groups, nor did γδ T cell responses. 
T cell responses to MTB antigens differed markedly among TSTC, PTST-, and 
TST+ contacts. Thus, no differences in innate responses were found among the 
three household contact groups. However, adaptive T cell responses to MTB antigens did 
differ before and during MTB infection among PTST-, TSTC, and TST+ contacts. 
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Abstract 
BACKGROUND: 
Understanding the emergence and spread of multidrug-resistant tuberculosis (MDR-TB) is 
crucial for its control. MDR-TB in previously treated patients is generally attributed to the 
selection of drug resistant mutants during inadequate therapy rather than transmission of a 
resistant strain. Traditional genotyping methods are not sufficient to distinguish strains in 
populations with a high burden of tuberculosis and it has previously been difficult to assess 
the degree of transmission in these settings. We have used whole genome analysis to 
investigate M. tuberculosis strains isolated from treatment experienced patients with MDR-
TB in Uganda over a period of four years. 

METHODS AND FINDINGS: 
We used high throughput genome sequencing technology to investigate small polymorphisms 
and large deletions in 51 Mycobacterium tuberculosis samples from 41 treatment-
experienced TB patients attending a TB referral and treatment clinic in Kampala. This was a 
convenience sample representing 69% of MDR-TB cases identified over the four year period. 
Low polymorphism was observed in longitudinal samples from individual patients (2-15 



SNPs). Clusters of samples with less than 50 SNPs variation were examined. Three clusters 
comprising a total of 8 patients were found with almost identical genetic profiles, including 
mutations predictive for resistance to rifampicin and isoniazid, suggesting transmission of 
MDR-TB. Two patients with previous drug susceptible disease were found to have acquired 
MDR strains, one of which shared its genotype with an isolate from another patient in the 
cohort. 

CONCLUSIONS: 
Whole genome sequence analysis identified MDR-TB strains that were shared by more than 
one patient. The transmission of multidrug-resistant disease in this cohort of 
retreatment patients emphasises the importance of early detection and need for infection 
control. Consideration should be given to rapid testing for drug resistance 
in patients undergoing treatment to monitor the emergence of resistance and permit early 
intervention to avoid onward transmission. 

 
 

30. Title: Considerations in the rationale, design and methods of the Strategic Timing of 
AntiRetroviral Treatment (START) study. Publication Vol. No.: 10 Publication Issue 
Number: # Year of Publication: 2013, Authors and Description: Babiker AG, Emery 
S, Fätkenheuer G, Gordin FM, Grund B, Lundgren JD, Neaton JD, Pett SL, Phillips 
A, Touloumi G, Vjechaj MJ; INSIGHT START Study Group. 

Abstract 
BACKGROUND: 
Untreated human immunodeficiency virus (HIV) infection is characterized by progressive 
depletion of CD4+ T lymphocyte (CD4) count leading to the development of opportunistic 
diseases (acquired immunodeficiency syndrome (AIDS)), and more recent data suggest that 
HIV is also associated with an increased risk of serious non-AIDS (SNA) diseases including 
cardiovascular, renal, and liver diseases and non-AIDS-defining cancers. Although 
combination antiretroviral treatment (ART) has resulted in a substantial decrease in morbidity 
and mortality in persons with HIV infection, viral eradication is not feasible with currently 
available drugs. The optimal time to start ART for asymptomatic HIV infection is 
controversial and remains one of the key unanswered questions in the clinical management of 
HIV-infected individuals. 
PURPOSE: 
In this article, we outline the rationale and methods of 
the Strategic Timing of AntiRetroviral Treatment (START) study, an ongoing multicenter 
international trial designed to assess the risks and benefits of initiating ART earlier than is 
currently practiced. We also describe some of the challenges encountered in the design and 
implementation of the study and how these challenges were addressed. 

METHODS: 
A total of 4000 study participants who are HIV type 1 (HIV-1) infected, ART naïve with 
CD4 count > 500 cells/µL are to be randomly allocated in a 1:1 ratio to start ART 
immediately (early ART) or defer treatment until CD4 count is <350 cells/µL (deferred ART) 
and followed for a minimum of 3 years. The primary outcome is time to AIDS, SNA, or 
death. The study had a pilot phase to establish feasibility of accrual, which was set as the 
enrollment of at least 900 participants in the first year. 



RESULTS: 
Challenges encountered in the design and implementation of the study included the limited 
amount of data on the risk of a major component of the primary endpoint (SNA) in 
the study population, changes in treatment guidelines when the pilot phase was well 
underway, and the complexities of conducting the trial in a geographically wide population 
with diverse regulatory requirements. With the successful completion of the pilot phase, more 
than 1000 participants from 100 sites in 23 countries have been enrolled. The study will 
expand to include 237 sites in 36 countries to reach the target accrual of 4000 participants. 

CONCLUSIONS: 
START is addressing one of the most important questions in the clinical management of 
ART. The randomization provided a platform for the conduct of several substudies aimed at 
increasing our understanding of HIV disease and the effects of antiretroviral therapy beyond 
the primary question of the trial. The lessons learned from its design and implementation will 
hopefully be of use to future publicly funded international trials. 
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Abstract 
BACKGROUND: 
Few studies have investigated objective markers of lipodystrophy in African children. We 
compared body circumferences, skin-fold thickness (SFT) and lipids 
in antiretroviral therapy (ART)-naive and stavudine (d4T)-exposed children with HIV-
uninfected controls. 

METHODS: 
In the CHAPAS-3 trial, HIV-infected children (ART-naive or on d4T for ≥2 years without 
clinical lipodystrophy) were randomized to d4T, abacavir or zidovudine with lamivudine 
(3TC) plus a non-nucleoside reverse transcriptase inhibitor. Mid-upper-arm circumference 
(MUAC) and calf circumference (CC), SFT (biceps, triceps, sub-scapular and supra-iliac) and 
fasting lipids (total cholesterol [TC], low-density lipoprotein [LDL], high-density lipoprotein 
[HDL] and triglycerides [TRIG]) were measured at randomization in all HIV-
infected children, and in HIV-uninfected controls. Age- and sex-adjusted z-scores of MUAC, 
CC, SFT and the sum of SFT (SSF) using Dutch reference data were compared across groups 
using linear regression. 
RESULTS: 
Of 496 children, 49% were male, 299 (median age 2.5 years [IQR 1.5-4.0]) were ART-naive, 
109 (median age 6 years [IQR 5.5-7.0]) were ART-experienced and 88 (median age 2.2 years 
[IQR 1.5-3.0]) were control children. Overall, 100% and 95% of ART-
experienced children had been on d4T plus 3TC and nevirapine, respectively, for a median 
3.5 years (IQR 2.6-4.2). Mean (sd) weight-for-age z-scores and MUAC z-scores were -1.51 



(1.29) versus -0.90 (0.88) versus -0.33 (1.15) and -1.56 (1.25) versus -1.24 (0.97) versus -
0.65 (1.06) in ART-naive versus -experienced versus controls, respectively (all P<0.02). The 
mean (sd) of SSF was lower in the ART-experienced (-0.78 [1.28]) than in the ART-naive (-
0.32 [1.09]; P<0.0001) children and controls (-0.29 [0.88]; P<0.002). ART-
experienced children had higher mean fasting TC, LDL and HDL but lower TRIG compared 
to ART-naive children (P-values <0.0001), and higher TC and HDL but lower TRIG 
compared to controls (P-values <0.01). 
CONCLUSIONS: 
In ART-experienced children on d4T-containing regimens, we observed lower SFT and 
higher TC and LDL values compared to ART-naive children and HIV-uninfected controls. 
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Abstract 
OBJECTIVES: 
We investigated phenotypic and genotypic resistance after 2 years of first-line therapy with 
two HIV treatment regimens in the absence of virological monitoring. 
METHODS: 
NORA [Nevirapine OR Abacavir study, a sub-study of the Development of 
AntiRetroviral Therapy in Africa (DART) trial] randomized 600 symptomatic HIV-infected 
Ugandan adults (CD4 cell count <200 cells/mm(3)) to receive zidovudine/lamivudine plus 
abacavir (cABC arm) or nevirapine (cNVP arm). All virological tests were performed 
retrospectively, including resistance tests on week 96 plasma samples with HIV RNA levels 
≥1000 copies/mL. Phenotypic resistance was expressed as fold-change in IC(50) (FC) 
relative to wild-type virus. 

RESULTS: 
HIV-1 RNA viral load ≥1000 copies/mL at week 96 was seen in 58/204 (28.4%) cABC 
participants and 21/159 (13.2%) cNVP participants. Resistance results were available in 35 
cABC and 17 cNVP participants; 31 (89%) cABC and 16 (94%) cNVP isolates had a week 
96 FC below the biological cut-off for tenofovir (2.2). In the cNVP arm, 16/17 participants 
had resistance mutations synonymous with high-level resistance to nevirapine and efavirenz; 
FC values for etravirine were above the biological cut-off in 9 (53%) isolates. In multivariate 
regression models, K65R, Y115F and the presence of thymidine analogue-associated 
mutations were associated with increased susceptibility to etravirine in the cABC arm. 

CONCLUSIONS: 
Our data support the use of tenofovir following failure of a first-line zidovudine-containing 
regimen and shed further light on non-nucleoside reverse transcriptase inhibitor 
hypersusceptibility. 
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Abstract 

In contrast to resource-rich countries, most HIV-infected patients in resource-limited 
countries receive treatment without virological monitoring. There are few long-term data, in 
this setting, on rates of viral suppression or switch to second-line antiretroviral therapy. 
The DART trial compared clinically driven monitoring (CDM) versus routine laboratory 
(CD4/haematology/biochemistry) and clinical monitoring (LCM) in HIV-infected adults 
initiating therapy. There was no virological monitoring in either study group during follow-
up, but viral load was measured in Ugandan participants at trial closure. Two thousand three 
hundred and seventeen (2317) participants from this country 
initiated antiretroviral therapy with zidovudine/lamivudine plus tenofovir (n = 1717), abacavir 
(n = 300), or nevirapine (n = 300). Of 1896 (81.8%) participants who were alive and in follow-
up at trial closure (median 5.1 years after therapy initiation), 1507 (79.5%) were on first-line 
and 389 (20.5%) on second-line antiretroviral therapy. The overall switch rate after the first 
year was 5.6 per 100 person-years; the rate was substantially higher in participants 
with low baseline CD4 counts (<50 cells/mm3). Among 1207 (80.1%) first-line participants 
with viral load measured, HIV RNA was <400 copies/ml in 963 (79.8%), 400-999 copies/ml 
in 37 (3.1%), 1,000-9,999 copies/ml in 110 (9.1%), and ≥10,000 copies/ml in 97 (8.0%). The 
proportion with HIV RNA <400 copies/ml was slightly lower (difference 7.1%, 95% CI 2.5 
to 11.5%) in CDM (76.3%) than in LCM (83.4%). Among 252 (64.8%) second-
line participants with viral load measured (median 2.3 years after switch), HIV RNA was 
<400 copies/ml in 226 (89.7%), with no difference between monitoring 
strategies. Low switch rates and high, sustained levels of viral suppression are achievable 
without viral load or CD4 count monitoring in the context of high-quality clinical care. 
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Abstract 
Given the detrimental effects of HIV-associated anemia on morbidity, we determined factors 
associated with anemia after 96 weeks of antiretroviral therapy (ART) across age groups. An 
HIV-positive cohort (n=3,580) of children age 5-14, reproductive age adults 18-49, and older 
adults ≥50 from two randomized trials in Uganda and Zimbabwe were evaluated from 
initiation of therapy through 96 weeks. We conducted logistic and multinomial regression to 
evaluate common and differential determinants for anemia at 96 weeks on therapy. Prior to 
initiation of ART, the prevalence of anemia (age 5-11 <10.5 g/dl, 12-14 <11 g/dl, adult 
females <11 g/dl, adult males <12 g/dl) was 43%, which decreased to 13% at 
week 96 (p<0.001). Older adults had a significantly higher likelihood of anemia compared to 
reproductive age adults (OR 2.60, 95% CI 1.44-4.70, p=0.002). Reproductive age females 
had a significantly higher odds of anemia compared to men at week 96 (OR 2.56, 95% CI 
1.92-3.40, p<0.001), and particularly a greater odds for microcytic anemia compared to males 



in the same age group (p=0.001). Other common factors associated with anemia included low 
body mass index (BMI) and microcytosis; greater increases in CD4 count to week 96 were 
protective. Thus, while ART significantly reduced the prevalence of anemia at 96 weeks, 
13% of the population continued to be anemic. Specific groups, such as 
reproductive age females and older adults, have a greater odds of anemia and may guide 
clinicians to pursue further evaluation and management. 

 

 
35. Title: High rate of HIV resuppression after viral failure on first-line antiretroviral 

therapy in the absence of switch to second-line therapy. Publication Vol. No.: 58 
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Abstract 
In a randomized comparison of nevirapine or abacavir with zidovudine plus lamivudine, 
routine viral load monitoring was not performed, yet 27% of individuals with viral failure at 
week 48 experienced resuppression by week 96 without switching. This supports World 
Health Organization recommendations that suspected viral failure should trigger adherence 
counseling and repeat measurement before a treatment switch is considered. 

36. Title: Averted HIV infections due to expanded antiretroviral treatment eligibility 
offsets risk of transmitted drug resistance: a modeling study. Publication Vol. No.: 28 
Publication Issue Number: #1 Year of Publication: 2014, Authors and Description: 
Nichols BE, Sigaloff KC, Kityo C, Mandaliya K, Hamers RL, Bertagnolio S, Jordan 
MR, Boucher CA, Rinke de Wit TF, van de Vijver DA. 

Abstract 
BACKGROUND: 
Earlier antiretroviral therapy initiation can reduce the incidence of HIV-1. This benefit can be 
offset by increased transmitted drug resistance (TDR). We compared the preventive benefits 
of reducing incident infections with the potential TDR increase in East Africa. 

METHODS: 
A mathematical model was constructed to represent Kampala, Uganda, and Mombasa, 
Kenya. We predicted the effect of initiating treatment at different immunological thresholds 
(<350, <500 CD4 cells/µl) on infections averted and mutation-specific TDR prevalence over 
10 years compared to initiating treatment at CD4 cell count below 200 cells/µl. 

RESULTS: 
When initiating treatment at CD4 cell count below 350 cells/µl, we predict 18 [interquartile 
range (IQR) 11-31] and 46 (IQR 30-83) infections averted for each additional case of TDR in 
Kampala and Mombasa, respectively, and 22 (IQR 17-35) and 32 (IQR 21-
57) infections averted when initiating at below 500. TDR is predicted to increase most 
strongly when initiating treatment at CD4 cell count below 500 cells/µl, from 8.3% (IQR 7.7-
9.0%) and 12.3% (IQR 11.7-13.1%) in 2012 to 19.0% (IQR 16.5-21.8%) and 19.2% (IQR 
17.1-21.5%) in 10 years in Kampala and Mombasa, respectively. The TDR epidemic at all 
immunological thresholds was comprised mainly of resistance to non-nucleoside reverse 
transcriptase inhibitors. When 80-100% of individuals with virological failure are timely 
switched to second-line therapy, TDR is predicted to decline irrespective 
of treatment initiation threshold. 



CONCLUSION: 
Averted HIV infections due to the expansion of antiretroviral treatment eligibility offset 
the risk of transmitted drugresistance, as defined by more infections averted than TDR 
gained. The effectiveness of first-line non-nucleoside reverse transcriptase inhibitor-based 
therapy can be preserved by improving switching practices to second-line therapy. 
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Abstract 
Data 
on zidovudine pharmacokinetics in children dosed using World Health Organization weight b
ands are limited. About 45 HIV-infected, Ugandan children, 3.4 (2.6-6.2) years, had intensive 
pharmacokinetic sampling. Geometric mean zidovudine AUC0-12h was 3.0 h.mg/L, which is 
higher than previously observed in adults, and was independently higher in those receiving 
higher doses, younger and underweight children. Higher exposure was also marginally 
associated with lower hemoglobin. 
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NVP. Publication Vol. No.: 209 Publication Issue Number: #5 Year of Publication: 
2014, Authors and Description: Boltz VF, Bao Y, Lockman S, Halvas EK, Kearney 
MF, McIntyre JA, Schooley RT, Hughes MD, Coffin JM, Mellors JW; 
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Abstract 
BACKGROUND: 
Low-frequency nevirapine (NVP)-resistant variants have been associated with 
virologic failure (VF) of initial NVP-based combination antiretroviral therapy (cART) 
in women with prior exposure to single-dose NVP (sdNVP). We investigated whether a 
similar association exists in women without prior sdNVP exposure. 

METHODS: 
Pre-cART plasma was analyzed by allele-specific polymerase chain reaction to 
quantify NVP-resistant mutants in human immunodeficiency virus-infected 
African women without prior sdNVP who were starting first-line NVP-based cART in the 
OCTANE/A5208 trial 2. Associations between NVP-resistant mutants and VF or death were 
determined and compared with published results from women participating in the 
OCTANE/A5208 trial 1 who had taken sdNVP and initiated NVP-based cART. 
RESULTS: 
Pre-cART NVP-resistant variants were detected in 18% (39/219) 
of women without prior sdNVP exposure, compared to 45% (51/114) 
with prior sdNVP exposure (P < .001). Among women without prior sdNVP exposure, 8 of 
39 (21%) with NVP-resistantvariants experienced VF or death vs 31 of 180 (17%) without 



such variants (P = .65); this compares with 21 of 51 (41%) vs 9 of 63 (14%) 
among women with prior exposure (P = .001). 

CONCLUSIONS: 
The risk of VF on NVP-based cART from NVP-resistant variants differs between sdNVP-
exposed and -unexposed women. This difference may be driven by drug-resistance mutations 
emerging after sdNVP exposure that are linked on the same viral genome. 
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tablets, and syrups in african HIV-infected children. Publication Vol. No.: 66 
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Abstract 
BACKGROUND: 
Guidelines recommend lopinavir/ritonavir (LPV/r) as first- and second-line therapy for young 
and older HIV-infectedchildren, respectively. Available formulations have limitations making 
their widespread use complex. 

METHODS: 
An open-label comparative bioavailability (randomized crossover) study compared a novel 
twice-daily minitab sprinkle formulation (40 mg/10 mg, Cipla Pharmaceuticals) versus 
innovator syrup in HIV-infected Ugandan infants aged 3 to <12 months (cohort A) 
and children aged 1-4 years (cohort B) and versus Cipla tablets (100/25 mg) in children aged 
4 to <13 years (cohort C). Twelve-hour intensive pharmacokinetic sampling after observed 
LPV/r intake (plus 2 nucleoside reverse transcriptase inhibitors) following World Health 
Organization 2010 dosing with food was performed 4 weeks after enrollment. Children then 
switched formulation; sampling was repeated at week 8. Acceptability data were also 
collected. 

RESULTS: 
Seventy-seven infants/children were included in cohort A (n = 19)/B (n = 26)/C (n = 32). 
Among 132 evaluable pharmacokinetic profiles, there were 13/21/25 within-child 
comparisons in cohort A/B/C. For minitabs versus syrup, geometric mean [95% confidence 
interval (CI)] AUC0-12h was 88.6 (66.7-117.6) versus 77.6 (49.5-121.5) h·mg/L in cohort A 
[geometric mean ratio (GMR) (90% CI) = 1.14 (0.71 to 1.85)] and 138.7 (118.2 to 162.6) 
versus 109.1 (93.7 to 127.1) h·mg/L in cohort B [GMR (90% CI) = 1.27 (1.10 to 1.46)]. For 
minitabs versus tablets, geometric mean (95% CI) AUC0-12h was 83.1 (66.7 to 103.5) versus 
115.6 (103.0 to 129.7) h·mg/L; GMR (90% CI) = 0.72 (0.60 to 0.86). Subtherapeutic levels 
(<1.0 mg/L) occurred in 0 (0%)/2 (15%) minitabs/syrup in infants (P = 0.48), 
no children aged 1-4 years and 4 (16%)/1 (4%) minitabs/tablets (P = 0.35). About 13/17 
(76%) and 19/26 (73%) caregivers of infants and children aged 1-4 years, respectively, chose 
to continue minitabs after week 8, mainly for convenience; only 7/29 (24%) 
older children (five <6 years) remained on minitabs. 
CONCLUSIONS: 
LPV/r exposure from minitabs was comparable with syrup, but lower than tablets, with no 
significant differences in subtherapeutic concentrations. Minitabs were more acceptable 
than syrups for younger children, but older children preferred tablets. 
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Abstract 
BACKGROUND: 
Co-trimoxazole (fixed-dose trimethoprim-sulfamethoxazole) prophylaxis administered before 
antiretroviral therapy (ART) reduces morbidity in children infected with the human 
immunodeficiency virus (HIV). We investigated whether children and adolescents receiving 
long-term ART in sub-Saharan Africa could discontinue co-trimoxazole. 
METHODS: 
We conducted a randomized, noninferiority trial of stopping versus continuing daily open-
label co-trimoxazole in children and adolescents in Uganda and Zimbabwe. Eligible 
participants were older than 3 years of age, had been receiving ART for more than 96 weeks, 
were using insecticide-treated bed nets (in malaria-endemic areas), and had not had 
Pneumocystis jirovecii pneumonia. Coprimary end points were hospitalization or death and 
adverse events of grade 3 or 4. 
RESULTS: 
A total of 758 participants were randomly assigned to stop or continue co-trimoxazole (382 
and 376 participants, respectively), after receiving ART for a median of 2.1 years 
(interquartile range, 1.8 to 2.3). The median age was 7.9 years (interquartile range, 4.6 to 
11.1), and the median CD4 T-cell percentage was 33% (interquartile range, 26 to 39). 
Participants who stopped co-trimoxazole had higher rates of hospitalization or death than 
those who continued (72 participants [19%] vs. 48 [13%]; hazard ratio, 1.64; 95% confidence 
interval [CI], 1.14 to 2.37; P = 0.007; noninferiority not shown). There was no evidence of 
variation across ages (P=0.93 for interaction). A total of 2 participants in the prophylaxis-
stopped group (1%) died, as did 3 in the prophylaxis-continued group (1%). Most 
hospitalizations in the prophylaxis-stopped group were for malaria (49 events, vs. 21 in the 
prophylaxis-continued group) or infections other than malaria (53 vs. 25), particularly 
pneumonia, sepsis, and meningitis. Rates of adverse events of grade 3 or 4 were similar in the 
two groups (hazard ratio, 1.20; 95% CI, 0.83 to 1.72; P=0.33), but more grade 4 adverse 
events occurred in the prophylaxis-stopped group (hazard ratio, 2.04; 95% CI, 0.99 to 4.22; 
P=0.05), with anemia accounting for the largest number of events (12, vs. 2 with continued 
prophylaxis). 
CONCLUSIONS: 
Continuing co-trimoxazole prophylaxis after 96 weeks of ART was beneficial, as compared 
with stopping prophylaxis, with fewer hospitalizations for both malaria and infection not 
related to malaria. (Funded by the United Kingdom Medical Research Council and others; 
ARROW Current Controlled Trials number, ISRCTN24791884.). 
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Abstract 
OBJECTIVES: 
We investigated phenotypic and genotypic resistance after 2 years of first-line therapy with 
two HIV treatment regimens in the absence of virological monitoring. 
METHODS: 
NORA [Nevirapine OR Abacavir study, a sub-study of the Development of 
AntiRetroviral Therapy in Africa (DART) trial] randomized 600 symptomatic HIV-infected 
Ugandan adults (CD4 cell count <200 cells/mm(3)) to receive zidovudine/lamivudine plus 
abacavir (cABC arm) or nevirapine (cNVP arm). All virological tests were performed 
retrospectively, including resistance tests on week 96 plasma samples with HIV RNA levels 
≥1000 copies/mL. Phenotypic resistance was expressed as fold-change in IC(50) (FC) 
relative to wild-type virus. 

RESULTS: 
HIV-1 RNA viral load ≥1000 copies/mL at week 96 was seen in 58/204 (28.4%) cABC 
participants and 21/159 (13.2%) cNVP participants. Resistance results were available in 35 
cABC and 17 cNVP participants; 31 (89%) cABC and 16 (94%) cNVP isolates had a week 
96 FC below the biological cut-off for tenofovir (2.2). In the cNVP arm, 16/17 participants 
had resistance mutations synonymous with high-level resistance to nevirapine and efavirenz; 
FC values for etravirine were above the biological cut-off in 9 (53%) isolates. In multivariate 
regression models, K65R, Y115F and the presence of thymidine analogue-associated 
mutations were associated with increased susceptibility to etravirine in the cABC arm. 

CONCLUSIONS: 
Our data support the use of tenofovir following failure of a first-line zidovudine-containing 
regimen and shed further light on non-nucleoside reverse transcriptase inhibitor 
hypersusceptibility. 
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Abstract 
OBJECTIVE: 
Inflammation and coagulation biomarkers interleukin (IL)-6 and D-dimer are predictive of 
all-cause mortality in chronic HIV-1 infection; however, their predictive value in individuals 
with recent infection has not been described. 

METHODS: 
SPARTAC was a randomized controlled trial comparing three strategies of intervention in 
primary HIV-1 infection [no therapy, 12-week or 48-week antiretroviral therapy (ART)]. 
Plasma IL-6 and D-dimer were measured in 200 participants from sites in Australia, Brazil, 
UK and Italy. We evaluated age, sex/HIV risk group, time since HIV-1 seroconversion, 
baseline HIV-RNA, CD4 cell count and BMI as possible predictors of IL-6 and D-
dimer levels at seroconversion using multivariable linear regression. For participants 



remaining ART-naive, we evaluated whether baseline IL-6 and D-dimer levels independently 
predicted time to reaching CD4 cell count less than 350 cells/µl or initiating ART using 
multivariable Cox proportional hazards models. 
RESULTS: 
Median (interquartile range, IQR) baseline IL-6 and D-dimer levels were 1.45 (0.88-
2.41) pg/ml and 0.34 (0.20-0.50) µg/l, respectively. Higher levels were associated with older 
age (P=0.008 and 0.004, respectively). Higher D-dimer levels were associated with higher 
HIV-RNA (P<0.001). For the 73 participants not initiating ART (median follow-up 225 
weeks), of whom 48 reached the primary endpoint, higher baseline IL-6, but not D-dimer, 
was independently associated with a shorter time to primary endpoint [hazard ratio=1.38 per 
additional pg/ml, 95% confidence interval (CI) 1.09-1.75; P=0.007]. Other 
baseline predictors were older age (P=0.030), higher RNA (P=0.033) and lower CD4 cell 
count (P<0.001). 
CONCLUSION: 
IL-6 levels at time of HIV-1 seroconversion independently predict HIV-
1 disease progression in patients with primary HIV-1 infection. 
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Abstract 
INTRODUCTION: 
Analysis of samples from Uganda using serologic HIV incidence assays reveal that 
individuals with subtype D infection often have weak 
humoral immune responses to HIV infection. It is unclear whether this reflects a poor initial 
response to infection or a waning antibody response later in infection. 
MATERIALS AND METHODS: 
Samples (N = 2614) were obtained from 114 women aged 18-45 years in 
the Ugandan Genital Shedding and Disease Progression Study cohort (2001-2009; 82 subtype 
A, 32 subtype D; median 23 samples/women, range 3-41 samples, median follow-up of 6.6 
years). Samples were analyzed using the BED capture immunoassay (cutoff, 0.8 OD-n) and 
the avidity assay (cutoff, 90% Avidity Index). Antibody maturation was assessed by having 
the BED capture enzyme immunoassay (BED-CEIA) or avidity value exceed the assay cutoff 
1 or 2 years after infection. The waning antibody response was measured by having the BED-
CEIA or avidity value fall >20% below the maximum value. 
RESULTS: 
For the BED-CEIA, 8 women with subtype A infection and 3 women with 
subtype D infection never progressed previously the cutoff value (median, 5.9 years follow-
up after infection). Six women with subtype D infection never achieved an avidity index 
>90%. Subtype did not impact the proportion of women whose assay values regressed by 
>20% of the maximal value (for BED-CEIA: 33% for A, 41% for D, P = 0.51; for avidity: 
1% for A, 6% for D, P = 0.19). 



DISCUSSION: 
The higher frequency of misclassification of individuals with long-term subtype D infection 
as recently infected using serologic incidence assays reflects a weak initial antibody response 
to HIV infection that is sustained over time. 

 

 

44. Title: Lived experiences of women who developed uterine rupture following severe 
obstructed labor in Mulago hospital, Uganda. Publication Vol. No.:  Publication Issue 
Number: # Year of Publication: 2014, Authors and Description: Kaye DK, Kakaire O, 
Nakimuli A, Osinde MO, Mbalinda SN, Kakande N. 

Abstract 
BACKGROUND: 
Maternal mortality is a major public health challenge in Uganda. 
Whereas uterine rupture remains a major cause of maternal morbidity and mortality, there is 
limited research into what happens to women who survive such severe obstetric 
complications. Understanding their experiences might delineate strategies to support 
survivors. 

METHODS: 
This qualitative study used a phenomenological approach to 
explore lived experiences of women who developed uterinerupture following obstructed labor
. In-depth interviews initially conducted during their hospitalization were repeated 3-6 
months after the childbirth event to explore their health and meanings they attached to the 
traumatic events and their outcomes. Data were analyzed using thematic analysis. 
RESULTS: 
The resultant themes included barriers to access healthcare, multiple "losses" and enduring 
physical, psychosocial and economic consequences. 
Many women who develop uterine rupture fail to access critical care needed due to failure to 
recognise danger signs of obstructed labor, late decision making for accessing care, 
geographical barriers to health facilities, late or failure to diagnose obstructed labor at health 
facilities, and failure to promptly perform caesarean section. Secondly, the sequel 
of uterinerupture includes several losses (loss of lives, loss of fertility, loss of body image, 
poor quality of life and disrupted marital relationships). Thirdly, uterine rupture has grim 
economic consequences for the survivors (with financial loss and loss of income during and 
after the calamitous events). 
CONCLUSION: 
Uterine rupture is associated with poor quality of care due to factors that operate at personal, 
household, family, community and society levels, and results in dire physical, psychosocial 
and financial consequences for survivors. There is need to improve access to and provision of 
emergency obstetric care in order to prevent uterine rupture consequent to obstructed labor. 
There is also critical need to provide counselling and support to survivors to enable them 
cope with physical, social, psychological and economic consequences. 

 
45. Title: Male involvement during pregnancy and childbirth: men's perceptions, 

practices and experiences during the care for women who developed childbirth 
complications in Mulago Hospital, Uganda. Publication Vol. No.:  Publication Issue 



Number: # Year of Publication: 2014, Authors and Description: Kaye DK, Kakaire O, 
Nakimuli A, Osinde MO, Mbalinda SN, Kakande N.   

Abstract 
BACKGROUND: 
Development of appropriate interventions to 
increase male involvement in pregnancy and childbirth is vital to strategies for improving 
health outcomes of women with obstetric complications. The objective was to gain a deeper 
understanding of their experiences of male involvement in their partners' healthcare 
during pregnancy and childbirth. The findings might inform interventions for 
increasing men's involvement in reproductive health issues. 
METHODS: 
We conducted 16 in-depth interviews with men who came to the hospital to attend to their 
spouses/partners admitted to Mulago National Referral Hospital. All the spouses/partners 
had developed severe obstetric complications and were admitted in the high dependency unit. 
We sought to obtain detailed descriptions of men's experiences, their perception of an ideal 
"father" and the challenges in achieving this ideal status. We also assessed perceived 
strategies for increasing male participation in their partners' healthcare 
during pregnancy and childbirth. Data was analyzed by content analysis. 

RESULTS: 
The identified themes were: Men have different descriptions of their relationships; 
responsibility was an obligation; ideal fathers provide support to mothers during childbirth; 
the health system limits male involvement in childbirth; men have no clear roles 
during childbirth, and exclusion and alienation in the hospital environment. The men 
described qualities of the ideal father as one who was available, easily reached, accessible 
and considerate. Most men were willing to learn about their expected roles 
during childbirth and were eager to support their partners/wives/spouses during this time. 
However, they identified personal, relationship, family and community factors as barriers to 
their involvement. They found the health system unwelcoming, intimidating and 
unsupportive. Suggestions to improve men's involvement include creating more awareness 
for fathers, male-targeted antenatal education and support, and changing provider attitudes. 
CONCLUSIONS: 
This study generates information on perceived roles, expectations, experiences and 
challenges faced by men who wish to be involved in maternal health issues, particularly 
during pregnancy and childbirth. There is discord between the policy and practice 
on male involvement in pregnancy and childbirth. Health system factors that are critical to 
promoting male involvement in women's health issues during pregnancy and childbirth need 
to be addressed. 
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Abstract 



BACKGROUND: 
Cryptococcal meningitis accounts for 20 to 25% of acquired immunodeficiency syndrome-
related deaths in Africa. Antiretroviral therapy (ART) is essential for survival; however, the 
question of when ART should be initiated after diagnosis of cryptococcal meningitis remains 
unanswered. 
METHODS: 
We assessed survival at 26 weeks among 177 human immunodeficiency virus-infected adults 
in Uganda and South Africa who had cryptococcal meningitis and had not previously 
received ART. We randomly assigned study participants to undergo either earlier ART 
initiation (1 to 2 weeks after diagnosis) or deferred ART initiation (5 weeks after diagnosis). 
Participants received amphotericin B (0.7 to 1.0 mg per kilogram of body weight per day) 
and fluconazole (800 mg per day) for 14 days, followed by consolidation therapy with 
fluconazole. 

RESULTS: 
The 26-week mortality with earlier ART initiation was significantly higher than with deferred 
ART initiation (45% [40 of 88 patients] vs. 30% [27 of 89 patients]; hazard ratio for death, 
1.73; 95% confidence interval [CI], 1.06 to 2.82; P=0.03). The excess deaths associated with 
earlier ART initiation occurred 2 to 5 weeks after diagnosis (P=0.007 for the comparison 
between groups); mortality was similar in the two groups thereafter. Among patients with few 
white cells in their cerebrospinal fluid (<5 per cubic millimeter) at randomization, mortality 
was particularly elevated with earlier ART as compared with deferred ART (hazard ratio, 
3.87; 95% CI, 1.41 to 10.58; P=0.008). The incidence of recognized cryptococcal immune 
reconstitution inflammatory syndrome did not differ significantly between the earlier-ART 
group and the deferred-ART group (20% and 13%, respectively; P=0.32). All other clinical, 
immunologic, virologic, and microbiologic outcomes, as well as adverse events, were similar 
between the groups. 

CONCLUSIONS: 
Deferring ART for 5 weeks after the diagnosis of cryptococcal meningitis was associated 
with significantly improved survival, as compared with initiating ART at 1 to 2 weeks, 
especially among patients with a paucity of white cells in cerebrospinal fluid. (Funded by the 
National Institute of Allergy and Infectious Diseases and others; COAT ClinicalTrials.gov 
number, NCT01075152.). 
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Abstract 
BACKGROUND: 
The Cryptococcus neoformans polysaccharide capsule is a well-characterized virulence factor 
with immunomodulatory properties. The organism and/or shed capsule is postulated to 
raise intracranial pressure (ICP) in cryptococcal meningitis (CM) by mechanical obstruction 
of cerebrospinal fluid (CSF) outflow. Little is known regarding capsule phenotype in human 
cryptococcosis. We investigated the relationship of ex vivo CSF capsular phenotype with ICP 
and CSF immune response, as well as in vitro phenotype. 



METHODS: 
In total, 134 human immunodeficiency virus (HIV)-infected Ugandan adults with CM had 
serial lumbar punctures with measurement of CSF opening pressures, quantitative 
cultures, ex vivo capsule size and shedding, viscosity, and CSF cytokines; 108 had complete 
data. Induced capsular size and shedding were measured in vitro for 48 
C. neoformans isolates. 

RESULTS: 
Cryptococcal strains producing larger ex vivo capsules in the baseline (pretreatment) CSF 
correlated with higher ICP (P = .02), slower rate of fungal clearance (P = .02), and paucity of 
CSF inflammation, including decreased CSF white blood cell (WBC) count (P < .001), 
interleukin (IL)-4 (P = .02), IL-6 (P = .01), IL-7 (P = .04), IL-8 (P = .03), and interferon γ (P 
= .03). CSF capsule shedding did not correlate with ICP. On multivariable 
analysis, capsule size remained independently associated with ICP. Ex vivo capsular size and 
shedding did not correlate with that of the same isolates grown in vitro. 
CONCLUSIONS: 
Cryptococcal capsule size ex vivo is an important contributor to virulence in 
human cryptococcal meningitis. 
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Abstract 

We conducted a prospective study to determine which solid medium is the 
most reliable overall and after two months of therapy to detect 
Mycobacterium tuberculosis complex (MTB). MTB isolation and contamination rates on LJ 
and Middlebrook 7H10 and 7H11 agar with and without selective antibiotics were examined 
in a single laboratory and compared against a constructed reference standard and MGIT 960 
results. Of 50 smear positive adults with pulmonary TB enrolled, 45 successfully completed 
standard treatment. Two spot sputum specimens were collected before treatment and at week 
8 and one spot specimen each at weeks 2, 4, 6, and 12. The MTB recovery rate among 
all solid media for pre-treatment specimens was similar. After 8 weeks, selective (S) 7H11 
had the highest positivity rate. Latent class analysis was used to construct the primary 
reference standard. The 98.7% sensitivity of 7H11S (95% Wilson confidence interval 96.4%-
99.6%) was highest among the 5 solid media (P = 0.003 by bootstrap); the 82.6% specificity 
of 7H10S (95% CI 75.7%-87.8%) was highest (P = 0.098). Our results support 7H11S as 
the medium of choice. Further studies in different areas where recovery and contamination 
are likely to vary, are recommended. 
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Abstract 



Phase 2 clinical trials for tuberculosis (TB) treatment require reliable culture methods to 
determine presence or absence of Mycobacterium tuberculosis (Mtb) over the course 
of therapy, as these trials are based primarily on bacteriological endpoints. We evaluate 
which of 5 solid media is most reliable: Lowenstein-Jensen (LJ) egg-base medium and 4 
Middlebrook agar media (nonselective 7H10 and 7H11 and selective 7H10 and 7H11). We 
analyze 393 specimens from 50 HIV-negative Ugandan adults with newly-diagnosed, 
pulmonary TB and high acid-fast bacillus smear grade. Specimens were collected every 2-4 
weeks during the first 12 weeks of therapy. We compare the results for each culture to 2 
composite reference standards--one that was deemed positive if any solid culture was positive 
for Mtb and another based on latent-class analysis. Both reference standards established that 
the 2 selective Middlebrook media most reliably determine the presence or absence of Mtb (P 
< 0.003), largely because of their lower contamination rates. We also showed that results on 
Middlebrook media were similar to each other, while LJ was most frequently discordant. 
Contaminated results appeared more likely to be truly negative than to harbor undetected 
Mtb. 
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Abstract 
BACKGROUND: 
The efficacy and toxic effects of nucleoside reverse-transcriptase inhibitors (NRTIs) are 
uncertain when these agents are used with a protease inhibitor in second-line therapy for 
human immunodeficiency virus (HIV) infection in resource-limited settings. Removing the 
NRTIs or replacing them with raltegravir may provide a benefit. 
METHODS: 
In this open-label trial in sub-Saharan Africa, we randomly assigned 1277 adults and 
adolescents with HIV infection and first-line treatment failure to receive a ritonavir-boosted 
protease inhibitor (lopinavir-ritonavir) plus clinician-selected NRTIs (NRTI group, 426 
patients), a protease inhibitor plus raltegravir in a superiority comparison (raltegravir group, 
433 patients), or protease-inhibitor monotherapy after 12 weeks of induction therapy with 
raltegravir in a noninferiority comparison (monotherapy group, 418 patients). The primary 
composite end point, good HIV disease control, was defined as survival with no new World 
Health Organization stage 4 events, a CD4+ count of more than 250 cells per cubic 
millimeter, and a viral load of less than 10,000 copies per milliliter or 10,000 copies or more 
with no protease resistance mutations at week 96 and was analyzed with the use of 
imputation of data (≤4%). 



RESULTS: 
Good HIV disease control was achieved in 60% of the patients (mean, 255 patients) in the 
NRTI group, 64% of the patients (mean, 277) in the raltegravir group (P=0.21 for the 
comparison with the NRTI group; superiority of raltegravir not shown), and 55% of the 
patients (mean, 232) in the monotherapy group (noninferiority of monotherapy not shown, 
based on a 10-percentage-point margin). There was no significant difference in rates of grade 
3 or 4 adverse events among the three groups (P=0.82). The viral load was less than 400 
copies per milliliter in 86% of patients in the NRTI group, 86% in the raltegravir group 
(P=0.97), and 61% in the monotherapy group (P<0.001). 
CONCLUSIONS: 
When given with a protease inhibitor in second-line therapy, NRTIs retained substantial 
virologic activity without evidence of increased toxicity, and there was no advantage to 
replacing them with raltegravir. Virologic control was inferior with protease-inhibitor 
monotherapy. (Funded by European and Developing Countries Clinical Trials Partnership 
and others 
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Abstract 
BACKGROUND: 
In sub-Saharan Africa antiretroviral therapy (ART) is being decentralized from 
tertiary/secondary care facilities to primary care. The Lablite project supports effective 
decentralization in 3 countries. It began with a cross-sectional survey to describe HIV and 
ART services. 
METHODS: 
81 purposively sampled health facilities in Malawi, Uganda and Zimbabwe were surveyed. 

RESULTS: 
The lowest level primary health centres comprised 16/20, 21/39 and 16/22 facilities included 
in Malawi, Uganda and Zimbabwe respectively. In Malawi and Uganda most primary health 
facilities had at least 1 medical assistant/clinical officer, with average 2.5 and 4 
nurses/midwives for median catchment populations of 29,275 and 9,000 respectively. 
Primary health facilities in Zimbabwe were run by nurses/midwives, with average 6 for a 
median catchment population of 8,616. All primary health facilities provided HIV testing and 
counselling, 50/53 (94%) cotrimoxazole preventive therapy (CPT), 52/53 (98%) prevention 
of mother-to-child transmission of HIV (PMTCT) and 30/53 (57%) ART management (1/30 
post ART-initiation follow-up only). All secondary and tertiary-level facilities 
provided HIV and ART services. In total, 58/81 had ART provision. Stock-outs during the 3 
months prior to survey occurred across facility levels for HIV test-kits in 55%, 26% and 9% 
facilities in Malawi, Uganda and Zimbabwe respectively; for CPT in 58%, 32% and 9% and 
for PMTCT drugs in 26%, 10% and 0% of facilities (excluding facilities where patients were 
referred out for either drug). Across all countries, in facilities with ART stored on-site, adult 



ART stock-outs were reported in 3/44 (7%) facilities compared with 10/43 (23%) facility 
stock-outs of paediatric ART. Laboratory services at primary health facilities were limited: 
CD4 was used for ART initiation in 4/9, 5/6 and 13/14 
in Malawi, Uganda and Zimbabwe respectively, but frequently only in selected patients. 
Routine viral load monitoring was not used; 6/58 (10%) facilities with 
ART provision accessed centralised viral loads for selected patients. 

CONCLUSIONS: 
Although coverage of HIV testing, PMTCT and cotrimoxazole prophylaxis was high in all 
countries, decentralization of ART services was variable and incomplete. Challenges of 
staffing and stock management were evident. Laboratory testing for toxicity and treatment 
effectiveness monitoring was not available in most primary level facilities. 
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Abstract 
BACKGROUND: 
Most pediatric lipodystrophy data come from high-income/middle-income countries, but 
most HIV-infected children live in sub-Saharan Africa, where lipodystrophy studies have 
predominantly investigated stavudine-based regimens. 

METHODS: 
Three years after antiretroviral therapy (ART) initiation, body circumferences and skinfold 
thicknesses were measured (n = 590), and fasted lipid profile assayed (n = 325), 
in children from 2 ARROW trial centres in Uganda/Zimbabwe. Analyses compared 
randomization to long-term versus short-term versus no zidovudine from ART initiation 
[unadjusted; latter 2 groups receiving abacavir+lamivudine+non-nucleoside-reverse-
transciptase-inhibitor (nNRTI) long-term], and nonrandomized (confounder-adjusted) receipt 
of nevirapine versus efavirenz. 
RESULTS: 
Body circumferences and skinfold thicknesses were similar regardless of zidovudine 
exposure (P > 0.1), except for subscapular and supra-iliac skinfolds-for-age which were 
greater with long-term zidovudine (0.006 < P < 0.047). Circumferences/skinfolds were also 
similar with efavirenz and nevirapine (adjusted P > 0.09; 0.02 < P < 0.03 for waist/waist-hip-
ratio). Total and high-density lipoprotein (HDL)-cholesterol, HDL/triglyceride-ratio (P < 
0.0001) and triglycerides (P = 0.01) were lower with long-term zidovudine. Low-density 
lipoprotein (LDL)-cholesterol was higher with efavirenz than nevirapine (P < 0.001). Most 
lipids remained within normal ranges (75% cholesterol, 85% LDL and 100% triglycerides) 
but more on long-term zidovudine (3 NRTI) had abnormal HDL-cholesterol (88% vs. 40% 
short/no-zidovudine, P < 0.0001). Only 8/579(1.4%) children had clinical fat wasting (5 
grade 1; 3 grade 2); 2(0.3%) had grade 1 fat accumulation. 



CONCLUSIONS: 
Long-term zidovudine-based ART is associated with similar body circumferences and 
skinfold thicknesses to abacavir-based ART, with low rates of lipid abnormalities and 
clinical lipodystrophy, providing reassurance where national programs now recommend long-
term zidovudine. Efavirenz and nevirapine were also similar; however, the higher LDL 
observed with efavirenz and lower HDL observed with zidovudine suggests that 
zidovudine+lamivudine+efavirenz should be investigated in future. 
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Abstract 
Vaccines are effective in preventing infectious diseases and their complications, hence 
reducing morbidity and infectious disease mortaity. Successful immunization programs, 
however, depend on high vaccine acceptance and coverage rates. In recent years there has 
been an increased level of public concern towards real or perceived adverse events associated 
with immunizations, leading to many people in high- as well as low-resource settings to 
refuse vaccines. Health care workers therefore must be able to provide parents and guardians 
of children with the most current and accurate information about the benefits and risks of 
vaccination. Communicating vaccine safety using appropriate channels plays a crucial role in 
maintaining public trust and confidence in vaccination programs. Several factors render this 
endeavor especially challenging in low-resource settings where literacy rates are low and 
access to information is often limited. Many languages are spoken in most countries in low-
resource settings, making the provision of appropriate information difficult. Poor 
infrastructure often results in inadequate logistics. Recently, some concerned consumer 
groups have been able to propagate misinformation and rumors. To successfully 
communicate vaccine safety in a resource limited setting it is crucial to use a mix of 
communication channels that are both culturally acceptable and effective. Social mobilization 
through cultural, administrative and political leaders, the media or text messages (SMS) as 
well as the adoption of the Village Health Team (VHT) strategy whereby trained community 
members (Community Health Workers (CHWs)) are providing primary healthcare, can all be 
effective in increasing the demand for immunization. 
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Abstract 
OBJECTIVES: 
To conduct two economic analyses addressing whether to: routinely monitor HIV-infected 
children on antiretroviral therapy (ART) clinically or with laboratory tests; continue or stop 
cotrimoxazole prophylaxis when children become stabilized on ART. 

DESIGN AND METHODS: 
The ARROW randomized trial investigated alternative strategies to deliver paediatric ART 
and cotrimoxazole prophylaxis in 1206 Ugandan/Zimbabwean children. Incremental cost-
effectiveness and value of implementation analyses were undertaken. Scenario analyses 
investigated whether laboratory monitoring (CD4 tests for efficacy monitoring; 
haematology/biochemistry for toxicity) could be tailored and targeted to be delivered cost-
effectively. Cotrimoxazole use was examined in malaria-endemic and non-endemic settings. 

RESULTS: 
Using all trial data, clinical monitoring delivered similar health outcomes to routine 
laboratory monitoring, but at a reduced cost, so was cost-effective. Continuing cotrimoxazole 
improved health outcomes at reduced costs. Restricting routine CD4 monitoring to after 52 
weeks following ART initiation and removing toxicity testing was associated with an 
incremental cost-effectiveness ratio of $6084 per quality-adjusted life-year (QALY) across all 
age groups, but was much lower for older children (12+ years at initiation; incremental cost-
effectiveness ratio = $769/QALY). Committing resources to improve cotrimoxazole 
implementation appears cost-effective. A healthcare system that could pay $600/QALY 
should be willing to spend up to $12.0 per patient-year to ensure continued provision of 
cotrimoxazole. 

CONCLUSION: 
Clinically driven monitoring of ART is cost-effective in most circumstances. Routine 
laboratory monitoring is generally not cost-effective at current prices, except possibly CD4 
testing amongst adolescents initiating ART. Committing resources to ensure continued 
provision of cotrimoxazole in health facilities is more likely to represent an efficient use of 
resources. 

 
56. Title: Prevalence of lipodystrophy and metabolic abnormalities in HIV-infected 

African children after 3 years on first-line antiretroviral therapy. Publication Vol. No.: 
34 Publication Issue Number: #2 Year of Publication: 2015, Authors and Description: 
Bwakura-Dangarembizi M, Musiime V, Szubert AJ, Prendergast AJ, Gomo ZA, 
Thomason MJ, Musarurwa C, Mugyenyi P, Nahirya P, Kekitiinwa A, Gibb DM, 
Walker AS, Nathoo K; ARROW Trial Team. 

Abstract 
BACKGROUND: 
Most pediatric lipodystrophy data come from high-income/middle-income countries, but 
most HIV-infected children live in sub-Saharan Africa, where lipodystrophy studies have 
predominantly investigated stavudine-based regimens. 



METHODS: 
Three years after antiretroviral therapy (ART) initiation, body circumferences and skinfold 
thicknesses were measured (n = 590), and fasted lipid profile assayed (n = 325), 
in children from 2 ARROW trial centres in Uganda/Zimbabwe. Analyses compared 
randomization to long-term versus short-term versus no zidovudine from ART initiation 
[unadjusted; latter 2 groups receiving abacavir+lamivudine+non-nucleoside-reverse-
transciptase-inhibitor (nNRTI) long-term], and nonrandomized (confounder-adjusted) receipt 
of nevirapine versus efavirenz. 

RESULTS: 
Body circumferences and skinfold thicknesses were similar regardless of zidovudine 
exposure (P > 0.1), except for subscapular and supra-iliac skinfolds-for-age which were 
greater with long-term zidovudine (0.006 < P < 0.047). Circumferences/skinfolds were also 
similar with efavirenz and nevirapine (adjusted P > 0.09; 0.02 < P < 0.03 for waist/waist-hip-
ratio). Total and high-density lipoprotein (HDL)-cholesterol, HDL/triglyceride-ratio (P < 
0.0001) and triglycerides (P = 0.01) were lower with long-term zidovudine. Low-density 
lipoprotein (LDL)-cholesterol was higher with efavirenz than nevirapine (P < 0.001). Most 
lipids remained within normal ranges (75% cholesterol, 85% LDL and 100% triglycerides) 
but more on long-term zidovudine (3 NRTI) had abnormal HDL-cholesterol (88% vs. 40% 
short/no-zidovudine, P < 0.0001). Only 8/579(1.4%) children had clinical fat wasting (5 
grade 1; 3 grade 2); 2(0.3%) had grade 1 fat accumulation. 
CONCLUSIONS: 
Long-term zidovudine-based ART is associated with similar body circumferences and 
skinfold thicknesses to abacavir-based ART, with low rates of lipid abnormalities and 
clinical lipodystrophy, providing reassurance where national programs now recommend long-
term zidovudine. Efavirenz and nevirapine were also similar; however, the higher LDL 
observed with efavirenz and lower HDL observed with zidovudine suggests that 
zidovudine+lamivudine+efavirenz should be investigated in future. 
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Abstract 
OBJECTIVES: 
The aim of the study was to describe the prevalence and correlates of chronic 
obstructive pulmonary disease (COPD) in a multicentre international cohort of persons living 
with HIV (PLWH). 

METHODS: 
We performed a cross-sectional analysis of adult PLWH, naïve to HIV treatment, with 
baseline CD4 cell count > 500 cells/µL enrolled in the Pulmonary Substudy of 
the Strategic Timing of AntiRetroviral Treatment (START) trial. We collected standardized, 
quality-controlled spirometry. COPD was defined as forced expiratory volume in 1 s:forced 
vital capacity (FEV1 :FVC) ratio less than the lower limit of normal. 



RESULTS: 
Among 1026 participants from 80 sites and 20 countries, the median age was 36 [interquartile 
range (IQR) 30, 44] years, 29% were female, and the median time since HIV diagnosis was 
1.2 (IQR 0.4, 3.5) years. Baseline median CD4 cell count was 648 (IQR 583, 767) cells/µL, 
median viral load was 4.2 (IQR 3.5, 4.7) log10 HIV-1 RNA copies/mL, and 10% had a viral 
load ≤ 400 copies/mL despite lack of HIV treatment. Current/former/never smokers 
comprised 28%/11%/61% of the cohort, respectively. COPD was present in 6.8% of 
participants, and varied by age, smoking status and region. Forty-eight per cent of those with 
COPD reported lifelong nonsmoking. In multivariable regression, age and pack-years of 
smoking had the strongest associations with FEV1 :FVC ratio (P < 0.0001). There was a 
significant effect of region on FEV1 :FVC ratio (P = 0.010). 
CONCLUSIONS: 
Our data suggest that, among PLWH who were naïve to HIV treatment and 
had CD4 cell counts > 500 cells/µL, smoking and age were important factors related to 
COPD. Smoking cessation should remain a high global priority for clinical care and research 
in PLWH. 
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Abstract 
BACKGROUND: 
Untreated human immunodeficiency virus type 1 (HIV) infection is associated with 
persistent immune activation, which is an independent driver of disease progression in 
European and United States cohorts. In Uganda, HIV-1 subtypes A and D and recombinant 
AD viruses predominate and exhibit differential rates of disease progression. 
METHODS: 
HIV-1 seroconverters (n = 156) from rural Uganda were evaluated to assess the effects of T-
cell activation, viral load, and viral subtype on disease progression during clinical follow-up. 
RESULTS: 
The frequency of activated T cells was increased in HIV-1-infected Ugandans, compared 
with community matched uninfected individuals, but did not differ significantly 
between viral subtypes. Higher HIV-1 load, subtype D, older age, and high T-
cellactivation levels were associated with faster disease progression to AIDS or death. In a 
multivariate Cox regression analysis, HIV-1load was the strongest predictor of progression, 
with subtype also contributing. T-cell activation did not emerge an independent predictor 
of disease progression from this particular cohort. 

CONCLUSIONS: 
These findings suggest that the independent contribution of T-cell activation on morbidity 
and mortality observed in European and North American cohorts may not be directly 
translated to the HIV epidemic in East Africa. In this setting, HIV-1 load appears to be the 
primary determinant of disease progression. 
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Abstract 
BACKGROUND: 
Hepatitis B and C viruses cause death due to liver disease worldwide among Human 
Immunodeficiency Virus (HIV) positive individuals. Hepatitis B (HBV) and HIV have 
similar routes of transmission primarily; sexual, intravenous injections and prenatal 
while hepatitis C (HCV) is transmitted mainly through blood transfusion. Human 
immunodeficiency virus increases the pathological effect of hepatitis viruses and potentiates 
re-activation of latent hepatitis infections as a result of reduced immunity. The increase in use 
of antiretroviral (ARVs) drugs has led to longer period for patient survival and apparent 
increase in liver disease among HIV positive individuals. 
OBJECTIVE: 
This study aimed at determining the prevalence of HBV, HCV, their co-infection 
with HIV and their effect on liver cell function. 
METHOD: 
This was a cross sectional study conducted at the Joint Clinical Research Centre (JCRC) 
among HIV positive individuals attending the clinic. Patients were enrolled after obtaining a 
signed informed consent or assent for children below 17 years. Serum samples were collected 
for detection of Hepatitis B surface antigen (HBsAg), HCV specific antibodies and alanine 
aminotransferase (ALT) liver enzyme. 
RESULTS: 
Of the 89 patients enrolled, 20 (22.5%) had at least one hepatitis virus, 15 tested positive for 
HBsAg (16.9%) and 5 for HCV (5.6%), one had both viruses. Hepatitis B was more prevalent 
among women (13 out of 57, 22.8%) than men, (2 out of 32, 6.2%), while HCV was higher 
among men (4 out of 32, 12.5%) than women (1 out of 57, 1.8%). Seven of 
89 patients (7.9%) had elevated ALT, indicative of liver cell injury. Of these with liver cell 
injury, one individual tested positive for HBsAg and another one individual tested positive 
for HCV specific antibodies. 

CONCLUSION: 
The prevalence of HBV is high in HIV positive individuals with more women 
commonly infected. The Prevalence of HCV is lower than that of HBV with more men 
commonly infected. Co-infection of Hepatitis B and C viruses was uncommon. This study 
reveals a high prevalence of liver cell injury among HIV positive individuals although the 
injury due to HBV or HCV infection was lower than that which has been documented. From 
this study, the high prevalence of HBV and HCV among HIV positive individuals point to a 
need for screening of HIV positive individuals for the hepatitis viruses. 
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Abstract 
BACKGROUND: 
Lymph nodes and gut-associated lymphatic tissue are important reservoirs of 
the human immunodeficiency virus (HIV). Little is known about these reservoirs in different 
geographic populations. We report the surgical outcomes of 
excisional lymph node and anorectal mucosal biopsies performed internationally and describe 
the lessons learned. 
METHODS: 
Patients were recruited through the Joint Clinical Research Center (JCRC) in Kampala, 
Uganda, where procedures were performed. Studies were approved by the Institutional 
Review Boards of the JCRC and the University of Minnesota. Instruments and supplies were 
shipped to Uganda and prepared onsite. Drugs and skin preparations were purchased 
locally. Lymph nodes were removed through 1-3 cm incisions with ligatures on 
lymphovascular pedicles. Incisions were closed with subcuticular sutures and epidermal tape. 
Two to four pieces of anorectal mucosa were obtained through anoscopes using biopsy 
forceps. 
RESULTS: 
One hundred thirty-eight lymph node biopsies and 98 anorectal mucosal biopsies were 
performed on 71 patients. Forty-one patients were HIV-positive. Many patients had multiple 
procedures. Two minor complications resulted: One hematoma and one lymphocele. Despite 
the cost of travel and lodging, cost per biopsy was lower in Uganda compared with the 
United States. 

CONCLUSION: 
Invasive clinical research can be performed with minimal morbidity in emerging nations 
with outcomes similar to those found in the United States, but with lower cost. 
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Abstract 
BACKGROUND: 
Adherence is key to antiretroviral therapy (ART) success. Enhanced partner support may 
benefit patients with prior treatment failure. 
METHODS: 
We conducted a 1:1 randomized trial of a partner-based modified directly 
observed therapy (mDOT) compared with standard of care (SOC) at 9 sites in 8 countries. 
Participants had failed a first-line regimen with HIV RNA >1000 copies/mL and a willing 
partner. Randomization was computer generated and balanced by site. Participants and site 
investigators were not masked to group assignment. ART included lopinavir/ritonavir 
(400/100 mg) twice daily and emtricitabine/tenofovir disoproxil fumarate (200/300 mg) once 
daily. Trained partners observed one ART dose daily ≥5 days/week for 24 weeks. Primary 
outcome was HIV RNA >400 copies/mL before or at week 48 and adherence measured with 
microelectronic monitors was a secondary outcome. 



FINDINGS: 
We randomized 129 participants to mDOT and 128 to SOC, 130 (51%) males, 204 (79%) of 
African origin, 52 (20%) Latino, with median age 38 years. Partners were parents, 57 (22%), 
spouses 55 (21%), siblings 50 (19%), friends 41 (16%), and others 54 (21%). Primary 
outcome occurred in 26% (34/129) of mDOT and 18% (23/128) of SOC participants at week 
48 (p=0.13). Median adherence was similar [Q1: 95% vs. 96% p=0.38, Q2: 91% vs. 94% 
p=0.40, Q3: 90% vs. 93% p=0.17, Q4: 90% vs. 93% p=0.36] in mDOT and SOC, 
respectively. 

INTERPRETATION: 
This intervention had no effect on outcomes. Potential reasons include study visits 
maximizing adherence in both groups and control partners already providing sufficient 
support. Partner-based training with mDOT does not appear promising to enhance adherence. 
Intensive follow-up with clinic staff may be a viable strategy in this setting. 
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Abstract 
Disclosure of HIV status to children and adolescents living with HIV remains a challenge in 
pediatric HIV care. Many of the current disclosure guidelines from national and international 
bodies recommend that perinatally infected children be informed of their HIVstatus prior to 
adolescence, but rates of disclosure in both high- and low-income countries remains low. The 
applicability of the recommendations to low-income countries remains largely unknown, as 
few studies have explored the disclosure process in these settings. Our purpose was to 
explore disclosure experiences of HIV-infected adolescents in Uganda. Disclosure was a 
largely one-time event conducted by health care providers. The average age at disclosure was 
13 years. Disclosure elicited a diverse array of positive and negative reactions, including 
suicidal ideation; reactions were closely associated with participant age, gender, knowledge 
about HIV, and health status at time of disclosure. Interventions to promote locally 
effective, process-oriented approaches to early disclosure are needed. 
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Abstract 
OBJECTIVES: 
To estimate age at attaining Tanner stages in Ugandan/Zimbabwean HIV-
infected children initiating antiretroviral therapy (ART) in older childhood and investigate 
predictors of delayed puberty, particularly age at ART initiation. 

DESIGN: 
Observational analysis within a randomized trial. 



METHODS: 
Tanner staging was assessed every 24 weeks from 10 years of age, menarche every 12 weeks 
and height every 4-6 weeks. Age at attaining different Tanner stages was estimated using 
normal interval regression, considering predictors using multivariable regression. Growth 
was estimated using multilevel models with child-specific intercepts and trajectories. 
RESULTS: 
Median age at ART initiation was 9.4 years (inter-quartile range 7.8, 11.3) (n = 582). At the 
first assessment, the majority (80.2%) were in Tanner stage 1; median follow-up with staging 
was 2.8 years. There was a strong delaying effect of older age at ART initiation on age at 
attaining all Tanner stages (P < 0.05) and menarche (P = 0.02); in boys the delaying effect 
generally weakened with older age. There were additional significant delays associated with 
greater impairments in pre-ART height-for-age Z-score (P < 0.05) in both sexes and pre-ART 
BMI-for-age in girls (P < 0.05). There was no evidence that pre-ART immuno-suppression 
independently delayed puberty or menarche. However, older children/adolescents had 
significant growth spurts in intermediate Tanner stages, and were still significantly increasing 
their height when in Tanner stage 5 (P < 0.01). 
CONCLUSION: 
Delaying ART initiation until older childhood substantially delays pubertal development and 
menarche, independently of immuno-suppression. This highlights that factors other than 
CD4, such as pubertal development, need consideration when making decisions about timing 
of ART initiation in older children 
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Abstract 

Although more than 90% of youth perinatally infected with HIV live in sub-Saharan Africa, 
little is known about the psychosocial factors that impact their wellbeing, or how these youth 
cope with these challenges. The purpose of this study was to identify 
the psychosocialchallenges and coping strategies among perinatal HIV-
infected adolescents in Uganda. In-depth interviews were conducted with a purposive sample 
of 38 HIV-infected adolescents aged 12-19 years at a large HIV treatment center in Kampala. 
Data were analyzed thematically to identify themes and domains related to stressors and 
specific coping strategies. Psychosocial challenges included stigma/discrimination, 
relationship challenges such as HIV status disclosure, and medication 
difficulties. Coping strategies included medication adherence, concealment or limited 
disclosure of HIV status, treatment optimism, social support, rationalizing, social 
comparison, spirituality/religiosity, avoidance, and distraction. Age and gender differences 
also emerged: younger participants generally lacked specific coping strategies; compared to 
females, male adolescents reported greater use of avoidance/distraction techniques. Findings 
underscore the need to address stigma within homes and schools, and to 
equip adolescents with the comprehensive knowledge and skills to address their 
varied challenges. 
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Abstract 

Psychological distress among adolescents living with HIV (ALH) has been associated with 
risky behaviors including non-adherence to anti-retroviral therapy, leading to increased risk 
for AIDS morbidity and mortality. Efforts to establish the nature, prevalence, and impact of 
psychological distress among ALH in Uganda are hindered by the lack of culturally relevant 
assessment tools. The purpose of this study was to develop and test a measure for 
psychological distress for Ugandan ALH aged 12-19 years (N = 508; 53.1 % female). Using a 
mixed method approach, we developed and tested a 25-item checklist with six subscales-
anhedonia, depressive-anxiety, isolation, suicidal ideation, sleep problems, and somatization. 
We found adequate reliability for the scale (α = 0.89), and a satisfactory measurement 
structure in our confirmatory factor analyses (RMSEA <1.0, and CFI and TLI >0.90). We 
discuss the potential use of this culturally sensitive scale to examine 
psychological distress among ALH in Uganda. 
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Abstract 
OBJECTIVES: 
To conduct two economic analyses addressing whether to: routinely monitor HIV-infected 
children on antiretroviral therapy (ART) clinically or with laboratory tests; continue or stop 
cotrimoxazole prophylaxis when children become stabilized on ART. 
DESIGN AND METHODS: 
The ARROW randomized trial investigated alternative strategies to deliver paediatric ART 
and cotrimoxazole prophylaxis in 1206 Ugandan/Zimbabwean children. Incremental cost-
effectiveness and value of implementation analyses were undertaken. Scenario analyses 
investigated whether laboratory monitoring (CD4 tests for efficacy monitoring; 
haematology/biochemistry for toxicity) could be tailored and targeted to be delivered cost-
effectively. Cotrimoxazole use was examined in malaria-endemic and non-endemic settings. 
RESULTS: 
Using all trial data, clinical monitoring delivered similar health outcomes to routine 
laboratory monitoring, but at a reduced cost, so was cost-effective. Continuing cotrimoxazole 
improved health outcomes at reduced costs. Restricting routine CD4 monitoring to after 52 
weeks following ART initiation and removing toxicity testing was associated with an 
incremental cost-effectiveness ratio of $6084 per quality-adjusted life-year (QALY) across all 
age groups, but was much lower for older children (12+ years at initiation; incremental cost-
effectiveness ratio = $769/QALY). Committing resources to improve cotrimoxazole 
implementation appears cost-effective. A healthcare system that could pay $600/QALY 
should be willing to spend up to $12.0 per patient-year to ensure continued provision of 
cotrimoxazole. 
CONCLUSION: 
Clinically driven monitoring of ART is cost-effective in most circumstances. Routine 
laboratory monitoring is generally not cost-effective at current prices, except possibly CD4 



testing amongst adolescents initiating ART. Committing resources to ensure continued 
provision of cotrimoxazole in health facilities is more likely to represent an efficient use of 
resources. 
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Abstract 
BACKGROUND: 
Most pediatric lipodystrophy data come from high-income/middle-income countries, but 
most HIV-infected children live in sub-Saharan Africa, where lipodystrophy studies have 
predominantly investigated stavudine-based regimens. 
METHODS: 
Three years after antiretroviral therapy (ART) initiation, body circumferences and skinfold 
thicknesses were measured (n = 590), and fasted lipid profile assayed (n = 325), 
in children from 2 ARROW trial centres in Uganda/Zimbabwe. Analyses compared 
randomization to long-term versus short-term versus no zidovudine from ART initiation 
[unadjusted; latter 2 groups receiving abacavir+lamivudine+non-nucleoside-reverse-
transciptase-inhibitor (nNRTI) long-term], and nonrandomized (confounder-adjusted) receipt 
of nevirapine versus efavirenz. 

RESULTS: 
Body circumferences and skinfold thicknesses were similar regardless of zidovudine 
exposure (P > 0.1), except for subscapular and supra-iliac skinfolds-for-age which were 
greater with long-term zidovudine (0.006 < P < 0.047). Circumferences/skinfolds were also 
similar with efavirenz and nevirapine (adjusted P > 0.09; 0.02 < P < 0.03 for waist/waist-hip-
ratio). Total and high-density lipoprotein (HDL)-cholesterol, HDL/triglyceride-ratio (P < 
0.0001) and triglycerides (P = 0.01) were lower with long-term zidovudine. Low-density 
lipoprotein (LDL)-cholesterol was higher with efavirenz than nevirapine (P < 0.001). Most 
lipids remained within normal ranges (75% cholesterol, 85% LDL and 100% triglycerides) 
but more on long-term zidovudine (3 NRTI) had abnormal HDL-cholesterol (88% vs. 40% 
short/no-zidovudine, P < 0.0001). Only 8/579(1.4%) children had clinical fat wasting (5 
grade 1; 3 grade 2); 2(0.3%) had grade 1 fat accumulation. 
CONCLUSIONS: 
Long-term zidovudine-based ART is associated with similar body circumferences and 
skinfold thicknesses to abacavir-based ART, with low rates of lipid abnormalities and 
clinical lipodystrophy, providing reassurance where national programs now recommend long-
term zidovudine. Efavirenz and nevirapine were also similar; however, the higher LDL 
observed with efavirenz and lower HDL observed with zidovudine suggests that 
zidovudine+lamivudine+efavirenz should be investigated in future. 
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Abstract 
We compared the serologic response to HIV infection in Ugandan women with HIV subtype 
A (N=82) and D (N=32) infection using a limiting antigen avidity assay (LAg-Avidity assay); 
2,614 samples were analyzed. Study participants were followed a median of 6.6 years 
after HIV seroconversion. Samples were classified as assay positive if they had a LAg-
Avidity assay result <1.5 normalized optical density units (OD-n). Women with 
subtype D infection were more likely to have delayed antibody maturation. During the first 2 
years after seroconversion, the mean time that women had an assay-positive result (mean 
duration of recent infection, MDRI) was longer for women with 
subtype D infection than women with subtype A infection (267.9 days, 95% CI: 231.2-308.2 
vs. 167.3 days, 95% CI: 151.8-185.9 days, p<0.01). The MDRI was also longer 
for women with subtype D infection after excluding low viral load samples and samples 
from women on antiretroviral therapy (ART). Women infected for >2 years were also more 
likely to be misclassified as recently infected in they had subtype D infection. Women with 
subtype D infection were also more likely to have antibody waning compared to women with 
subtype A infection. These findings may be related to the higher pathogenicity of 
subtype DHIV infection and are relevant to use of the LAg-Avidity assay for cross-
sectional HIV incidence estimation in populations where subtype D infection is prevalent. 
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Abstract 
BACKGROUND: 
Given increasing rates of resistance to existing therapy, new options for treatment and 
prophylaxis of malaria are needed. 

METHODS: 
Two randomised, comparative, non-inferiority studies were conducted in Africa, one double-
blinded and one open-label. Adults with fever, a positive peripheral blood smear, and a 
positive rapid diagnostic test for Plasmodium falciparum were randomised in both studies to 
either azithromycin (AZ) 1,000 mg plus chloroquine (CQ) 600-mg base (AZCQ 1,000 mg) 
once daily for three days or mefloquine hydrochloride (MQ) 1,250 mg (split dose). In the first 
study, an additional regimen of AZ 500 mg plus CQ 600-mg base (AZCQ 500 mg) once daily 
for three days was included. All study participants were hospitalised until three consecutive 
daily blood smears were negative for asexual P. falciparum parasitaemia. Study participants 
were evaluated weekly for 42 days, with Day 28 polymerase chain reaction (PCR)-corrected 
parasitological clearance rate as primary endpoint. 
RESULTS: 
A total of 467 subjects were randomised in the two studies. At 28 days' follow-up, PCR-
corrected parasitological clearance rates in the per protocol population in the first study were 
101/103 (98%) with AZCQ 1,000 mg compared with 102/103 (99%) with MQ (95% 
confidence interval [CI]: -5.2, 3.3). The AZCQ 500-mg regimen was stopped during an 



interim study review (six [86%] clearance of seven evaluable; two lost to follow-up). In the 
second study, clearance rates were similar: AZCQ 1,000 mg 107/107 (100%) vs MQ 111/112 
(99%; 95% CI: -1.8, 3.6). Among the participating countries, in vitro CQ resistance based on 
pfcrt mutation frequency in the baseline isolates across both studies ranged from 20.8% 
(Zambia) to 96.1% (Uganda). Serious adverse events (AEs; all causality) were observed more 
frequently with MQ compared with AZCQ (four vs one, respectively), though 
discontinuations for AEs were similar (four vs three, respectively). Common AEs in the AZ-
containing arms included pruritus, vomiting, dizziness, and headache. 

CONCLUSIONS: 
Among adults with symptomatic uncomplicated falciparum malaria in Africa, 
the combination of AZ 1,000 mg and CQ 600-mg base once daily for three days resulted in 
Day 28 PCR-corrected parasitological clearance rates of ≥98% and was non-inferior 
to treatment with MQ. AZCQ was well tolerated. 
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Abstract 
In Africa, antiretroviral therapy (ART) is delivered with limited laboratory monitoring, often 
none. In 2003-2004, investigators in the Development of Antiretroviral Therapy in Africa 
(DART) Trial randomized persons initiating ART in Uganda and Zimbabwe to either 
laboratory and clinical monitoring (LCM) or clinically driven monitoring (CDM). CD4 cell 
counts were measured every 12 weeks in both groups but were only returned to treating 
clinicians for management in the LCM group. Follow-up continued through 2008. In 
observational analyses, dynamic marginal structural models on pooled randomized groups 
were used to estimate survival under different monitoring-frequency and 
clinical/immunological switching strategies. Assumptions included no direct effect of 
randomized group on mortality or confounders and no unmeasured confounders which 
influenced treatment switch and mortality or treatment switch and time-dependent covariates. 
After 48 weeks of first-line ART, 2,946 individuals contributed 11,351 person-years of 
follow-up, 625 switches, and 179 deaths. The estimated survival probability after a further 
240 weeks for post-48-week switch at the first CD4cell count less than 100 cells/mm(3) or 
non-Candida World Health Organization stage 4 event (with CD4 count <250) was 0.96 
(95% confidence interval (CI): 0.94, 0.97) with 12-weekly CD4 testing, 0.96 (95% CI: 0.95, 
0.97) with 24-weekly CD4 testing, 0.95 (95% CI: 0.93, 0.96) with a single CD4 test at 48 
weeks (baseline), and 0.92 (95% CI: 0.91, 0.94) with no CD4 testing. Comparing randomized 
groups by 48-week CD4 count, the mortality risk associated with CDM versus LCM was 
greater in persons with CD4 counts of <100 (hazard ratio = 2.4, 95% CI: 1.3, 4.3) than in 
those with CD4 counts of ≥100 (hazard ratio = 1.1, 95% CI: 0.8, 1.7; interaction P = 0.04). 
These findings support a benefit from identifying patients immunologically failing first-line 
ART at 48 weeks. 
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Abstract 
BACKGROUND: 
Data from randomized trials are lacking on the benefits and risks of 
initiating antiretroviral therapy in patients with asymptomatic human immunodeficiency virus 
(HIV) infection who have a CD4+ count of more than 350 cells per cubic millimeter. 
METHODS: 
We randomly assigned HIV-positive adults who had a CD4+ count of more than 500 cells per 
cubic millimeter to start antiretroviral therapy immediately (immediate-initiation group) or to 
defer it until the CD4+ count decreased to 350 cells per cubic millimeter or until the 
development of the acquired immunodeficiency syndrome (AIDS) or another condition that 
dictated the use of antiretroviral therapy (deferred-initiation group). The primary composite 
end point was any serious AIDS-related event, serious non-AIDS-related event, or death from 
any cause. 

RESULTS: 
A total of 4685 patients were followed for a mean of 3.0 years. At study entry, the 
median HIV viral load was 12,759 copies per milliliter, and the median CD4+ count was 651 
cells per cubic millimeter. On May 15, 2015, on the basis of an interim analysis, the data and 
safety monitoring board determined that the study question had been answered and 
recommended that patients in the deferred-initiation group be offered antiretroviral therapy. 
The primary end point occurred in 42 patients in the immediate-initiation group (1.8%; 0.60 
events per 100 person-years), as compared with 96 patients in the deferred-initiation group 
(4.1%; 1.38 events per 100 person-years), for a hazard ratio of 0.43 (95% confidence interval 
[CI], 0.30 to 0.62; P<0.001). Hazard ratios for serious AIDS-related and serious non-AIDS-
related events were 0.28 (95% CI, 0.15 to 0.50; P<0.001) and 0.61 (95% CI, 0.38 to 0.97; 
P=0.04), respectively. More than two thirds of the primary end points (68%) occurred in 
patients with a CD4+ count of more than 500 cells per cubic millimeter. The risks of a grade 
4 event were similar in the two groups, as were the risks of unscheduled hospital admissions. 
CONCLUSIONS: 
The initiation of antiretroviral therapy in HIV-positive adults with a CD4+ count of more 
than 500 cells per cubic millimeter provided net benefits over starting such therapy in patients 
after the CD4+ count had declined to 350 cells per cubic millimeter.  
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Abstract 
Rheumatic heart disease (RHD) remains highly prevalent in resource-constrained settings 
around the world, including countries with high rates of HIV/AIDS. Although both are 
immune-mediated diseases, it is unknown whether HIV modifies the risk or progression of 
RHD. We performed screening echocardiography to determine the prevalence of latent RHD 
in 488 HIV-infected children aged 5-18 in Kampala, Uganda. The overall prevalence of 



borderline/definite RHD was 0.82% (95% confidence interval: 0.26% to 2.23%), which is 
lower than the published prevalence rates of 1.5%-4% among Ugandan children. There may 
be protective factors that decrease the risk of RHD in HIV-infected children. 

 
73. Title: Evidence for Reduced Drug Susceptibility without Emergence of Major 

Protease Mutations following Protease Inhibitor Monotherapy Failure in the SARA 
Trial. Publication Vol. No.: 10 Publication Issue Number: #9 Year of Publication: 
2015, Authors and Description: Sutherland KA, Parry CM, McCormick A, Kapaata 
A, Lyagoba F, Kaleebu P, Gilks CF, Goodall R, Spyer M, Kityo C, Pillay D, Gupta 
RK; DART Virology Group. 

Abstract 
BACKGROUND: 
Major protease mutations are rarely observed following failure with protease inhibitors (PI), 
and other viral determinants of failure to PI are poorly understood. We therefore 
characterized Gag-Protease phenotypic susceptibility in subtype A and D viruses circulating 
in East Africa following viral rebound on PIs. 

METHODS: 
Samples from baseline and treatment failure in patients enrolled in the second line LPV/r 
trial SARA underwent phenotypic susceptibility testing. Data were expressed as fold-change 
in susceptibility relative to a LPV-susceptible reference strain. 
RESULTS: 
We cloned 48 Gag-Protease containing sequences from seven individuals and 
performed drug resistance phenotyping from pre-PI and treatment failure timepoints in seven 
patients. For the six patients where major protease inhibitor resistance mutations did not 
emerge, mean fold-change EC50 to LPV was 4.07 fold (95% CI, 2.08-6.07) at the pre-PI 
timepoint. Following viral failure the mean fold-change in EC50 to LPV was 4.25 fold (95% 
CI, 1.39-7.11, p = 0.91). All viruses remained susceptible to DRV. In our assay system, 
the major PI resistance mutation I84V, which emerged in one individual, conferred a 10.5-
fold reduction in LPV susceptibility. One of the six patients exhibited a significant reduction 
in susceptibility between pre-PI and failure timepoints (from 4.7 fold to 9.6 fold) in the 
absence of known major mutations in protease, but associated with changes in Gag: V7I, 
G49D, R69Q, A120D, Q127K, N375S and I462S. Phylogenetic analysis 
provided evidence of the emergence of genetically distinct viruses at the time of 
treatment failure, indicating ongoing viral evolution in Gag-protease under PI pressure. 
CONCLUSIONS: 
Here we observe in one patient the development of 
significantly reduced susceptibility conferred by changes in Gag which may have contributed 
to treatment failure on a protease inhibitor containing regimen. Further phenotype-genotype 
studies are required to elucidate genetic determinants of protease inhibitor failure in those 
who fail without traditional resistance mutations whilst PI use is being scaled up globally. 
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Abstract 
Around 2.5 million HIV-infected individuals failing first-line therapy qualify for 
boosted protease inhibitor (bPI)-based second-line therapy globally. Major resistance 
mutations are rarely present at treatment failure in patients receiving bPI and the determinants 
of failure in these patients remain unknown. There is evidence that Gag can impact PI 
susceptibility. Here, we have sequenced Gag-Protease before and following failure in 23 
patients in the SARA trial infected with subtypes A, C, and D viruses. Before bPI, significant 
variation in Protease and Gag was observed at positions previously associated with PI 
exposure and resistance including Gag mutations L449P, S451N, and L453P 
and Protease K20I and L63P. Following PI failure, previously described mutations 
in Protease and Gag were observed, including those at the cleavage sites such as R361K and 
P453L. However, the emergence of clear genetic determinants of therapy failure across 
patients was not observed. Larger Gag sequence datasets will be required to comprehensively 
identify mutational correlates of bPI failure across subtypes. 
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Abstract 
BACKGROUND: 
After the scale-up of antiretroviral therapy (ART) for human immunodeficiency virus (HIV) 
infection in Africa, increasing numbers of patients have pretreatment drug resistance. 
METHODS: 
In a large multicountry cohort of patients starting standard first-line ART in six African 
countries, pol genotyping was retrospectively performed if viral load (VL) ≥1000 
cps/mL. Pretreatment drug resistance was defined as a decreased susceptibility to ≥1 
prescribed drug. We assessed the effect of pretreatment drug resistance on all-cause 
mortality, new AIDS events and switch to second-line ART due to presumed treatment 
failure, using Cox models. 
RESULTS: 
Among 2579 participants for whom a pretreatment genotype was available, 5.5% 
had pretreatment drug resistance. Pretreatment drug resistance was associated with an 
increased risk of regimen switch (adjusted hazard ratio [aHR] 3.80; 95% confidence interval 
[CI], 1.49-9.68; P = .005) but was not associated with mortality (aHR 0.75, 95% CI, .24-2.35; 
P = .617) or new AIDS events (aHR 1.06, 95% CI, .68-1.64; P = .807). During three years of 
follow up, 106 (4.1%) participants switched to second-line, of whom 18 (17.0%) switched 
with VL < 1000 cps/mL, 7 (6.6%) with VL ≥ 1000 cps/mL and no drug resistance mutations 
(DRMs), 46 (43.4%) with VL ≥ 1000 cps/mL and ≥1 DRMs; no HIV RNA data was 
available for 32 (30.2%) participants. 

CONCLUSIONS: 
Given rising pretreatment HIV drug resistance levels in sub-Saharan Africa, these findings 
underscore the need for expanded access to second-line ART. VL monitoring can improve 
the accuracy of failure detection and efficiency of switching practices. 
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Abstract 
OBJECTIVES: 
To assess the impact of exposure to single-dose nevirapine (sdNVP) on virological response 
in young Ugandan/Zimbabwean children (<3 years) initiating antiretroviral therapy (ART), 
and to investigate other predictors of response. 

DESIGN: 
Observational analysis within the ARROW randomized trial. 
METHODS: 
sdNVP exposure was ascertained by the caregiver's self-report when the child initiated non-
nucleoside reverse transcriptase inhibitor (NNRTI)-based ART. Viral load was assayed 
retrospectively over a median 4.1 years of follow-up. Multivariable logistic regression 
models were used to identify independent predictors of viral load below 80 copies/ml, 48 and 
144 weeks after ART initiation (backwards elimination, exit P = 0.1). 
RESULTS: 
Median (IQR) age at ART initiation was 17 (10-23) months in 78 sdNVP-exposed children 
vs. 21 (14-27) months in 289 non-exposed children (36 vs. 20% <12 months). At week 48, 49 
of 73 (67%) sdNVP-exposed and 154 of 272 (57%) non-exposed children had viral load 
below 80 copies/ml [adjusted odds ratio (aOR) 2.34 (1.26-4.34), P = 0.007]; 79 and 77% had 
viral load below 400 copies/ml. Suppression was significantly lower in males (P = 0.009), 
those with higher pre-ART viral load (P = 0.001), taking syrups (P = 0.05) and with lower self-
reported adherence (P = 0.04). At week 144, 55 of 73 (75%) exposed and 188 of 272 (69%) 
non-exposed children had less than 80 copies/ml [aOR 1.75 (0.93-3.29), P = 0.08]. There was 
no difference between children with and without previous sdNVP exposure in 
intermediate/high-level resistance to NRTIs (P > 0.3) or NNRTIs (P > 0.1) (n = 88) at week 
144. 

CONCLUSION: 
Given the limited global availability of lopinavir/ritonavir, its significant formulation 
challenges in young children, and the significant paediatric treatment gap, tablet fixed-dose-
combination NVP-based ART remains a good alternative to syrup lopinavir-based ART for 
children, particularly those over 1 year and even if exposed to sdNVP. 
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Abstract 



Advances in immunoglobulin (Ig) sequencing technology are leading to new perspectives on 
immune system dynamics. Much research in this nascent field has focused on resolving 
immune responses to viral infection. However, the dynamics of B-cell diversity in early HIV 
infection, and in response to anti-retroviral therapy, are still poorly understood. Here, we 
investigate these dynamics through bulk Ig sequencing of samples collected over 2 years 
from a group of eight HIV-1 infected patients, five of whom received anti-retroviral therapy 
during the first half of the study period. We applied previously published methods for 
visualizing and quantifying B-cell sequence diversity, including the Gini index, and 
compared their efficacy to alternative measures. While we found significantly greater clonal 
structure in HIV-infected patients versus healthy controls, within HIV patients, we observed 
no significant relationships between statistics of B-cell clonal expansion and clinical 
variables such as viral load and CD4(+) count. Although there are many potential 
explanations for this, we suggest that important factors include poor sampling resolution and 
complex B-cell dynamics that are difficult to summarize using simple summary statistics. 
Importantly, we find a significant association between observed Gini indices and sequencing 
read depth, and we conclude that more robust analytical methods and a closer integration of 
experimental and theoretical work is needed to further our understanding of B-cell 
repertoire diversity during viral infection. 
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Abstract 
The existence of viral variants that escape from the selection pressures imposed by cytotoxic 
T-lymphocytes (CTLs) in HIV-1 infection is well documented, but it is unclear when they 
arise, with reported measures of the time to escape in individuals ranging from days to years. 
A study of participants enrolled in the SPARTAC (Short Pulse Anti-Retroviral Therapy at 
HIV Seroconversion) clinical trial allowed direct observation of the evolution 
of CTL escape variants in 125 adults with primary HIV-1 infection observed for up to three 
years. Patient HLA-type, longitudinal CD8+ T-cell responses measured by IFN-γ ELISpot 
and longitudinal HIV-1 gag, pol, and nef sequence data were used to study the timing and 
prevalence of CTL escape in the participants whilst untreated. Results showed that sequence 
variation within CTL epitopes at the first time point (within six months of the estimated date 
of seroconversion) was consistent with most mutations being transmitted in the infecting viral 
strain rather than with escape arising within the first few weeks of infection. Escape arose 
throughout the first three years of infection, but slowly and steadily. Approximately one third 
of patients did not drive any new escape in an HLA-restricted epitope in just under two years. 
Patients driving several escape mutations during these two years were rare and the median 
and modal numbers of new escape events in each patient were one and zero respectively. 
Survival analysis of time to escape found that possession of a protective HLA type 
significantly reduced time to first escape in a patient (p = 0.01), and epitopes escaped faster in 
the face of a measurable CD8+ ELISpot response (p = 0.001). However, even in an HLA 
matched host who mounted a measurable, specific, CD8+ response the average time before 
the targeted epitope evolved an escape mutation was longer than two years. 
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Abstract 
Little is known about the differences in clinical manifestations between women with 
various HIV-1 subtypes during acute (AI) and early (EI) HIV infection. In a longitudinal 
cohort study, clinical signs and symptoms among Uganda and Zimbabwe women with AI and 
EI were compared with HIV-negative controls; symptoms were assessed quarterly for 15 to 
24 months. Early HIV infection was defined as the first visit during which a woman tested 
HIV antibody positive. Women who were HIV negative serologically but DNA polymerase 
chain reaction positive were considered AI. In all, 26 women were classified AI and 192 EI, 
with 654 HIV-negative controls. Primary HIV infection (AI and EI) was associated with 
unexplained fever (P <.01), weight loss (P <.01), fatigue (P <.01), inguinal adenopathy (P 
<.01), and cervical friability (P =.01). More women with subtype C infection had unexplained 
fever, fatigue, and abnormal vaginal discharge compared to subtype A or D infection. 
Inguinal adenopathy occurred less often in women with subtype A infection than those with 
subtype C or D infection. 
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Abstract 
BACKGROUND: 
Rheumatic heart disease (RHD) remains a major public health concern in developing 
countries, and routine screening has the potential to improve outcomes. Standard 
portable echocardiography (STAND) is far more sensitive than auscultation for 
the detection of RHD but remains cost-prohibitive in resource-limited 
settings. Handheld echocardiography (HAND) is a lower-cost alternative. The purpose of this 
study was to assess the incremental value of HAND over auscultation to identify RHD. 
METHODS: 
RHD screening was completed for schoolchildren in Gulu, Uganda, by using STAND 
performed by experienced echocardiographers. Any child with mitral or aortic regurgitation 
or stenosis plus a randomly selected group of children with normal STAND findings 
underwent HAND and auscultation. STAND and HAND studies were interpreted by 6 
experienced cardiologists using the 2012 World Heart Federation criteria. Sensitivity and 
specificity of HAND and auscultation for the detection of RHD and pathologic mitral or 
aortic regurgitation were calculated by using STAND as the gold standard. 
RESULTS: 
Of 4773 children who underwent screening with STAND, a subgroup of 1317 children 
underwent HAND and auscultation. Auscultation had uniformly poor sensitivity for 
the detection of RHD or valve disease. Sensitivity was significantly improved by using 
HAND compared with auscultation for the detection of definite RHD (97.8% vs 22.2%), 
borderline or definite RHD (78.4% vs 16.4%), and pathologic aortic insufficiency (81.8% vs 
13.6%). 



CONCLUSIONS: 
Auscultation alone is a poor screening test for RHD. HAND significantly 
improves detection of RHD and may be a cost-effective screening strategy for RHD in 
resource-limited settings. 
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Abstract 
AIMS: 
The World Heart Federation (WHF) guidelines for rheumatic heart disease (RHD) are 
designed for a standard portable echocardiography (STAND) machine. A recent study in a 
tertiary care centre demonstrated that they also had good sensitivity and specificity when 
modified for use with handheld echocardiography (HAND). Our study aimed to evaluate the 
performance of HAND for early RHD diagnosis in the setting of a large-scale field screening. 

METHODS AND RESULTS: 
STAND was performed in 4773 children in Gulu, Uganda, with 10% randomly assigned to 
also undergo HAND. Additionally, any child with mitral or aortic regurgitation also 
underwent HAND. Studies were performed by experienced echocardiographers and blindly 
reviewed by cardiologists using 2012 WHF criteria, which were modified slightly for 
HAND--due to the lack of spectral Doppler capability. Paired echocardiograms were 
performed in 1420 children (mean age 10.8 and 53% female), resulting in 1234 children who 
were normal, 133 who met criteria for borderline RHD, 47 who met criteria for definite RHD, 
and 6 who had other diagnoses. HAND had good sensitivity and specificity for RHD 
detection (78.9 and 87.2%, respectively), but was most sensitive for definite RHD (97.9%). 
Inter- and intra-reviewer agreement ranged between 66-83 and 71.4-94.1%, respectively. 
CONCLUSIONS: 
HAND has good sensitivity and specificity for diagnosis of early RHD, performing best for 
definite RHD. Protocols for RHD detection utilizing HAND will need to include 
confirmation by STAND to avoid over-diagnosis. Strategies that evaluate simplified 
screening protocols and training of non-physicians hold promise for more wide spread 
deployment of HAND-based protocols. 
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Abstract 



AIMS: 
The World Heart Federation (WHF) guidelines for rheumatic heart disease (RHD) are 
designed for a standard portable echocardiography (STAND) machine. A recent study in a 
tertiary care centre demonstrated that they also had good sensitivity and specificity when 
modified for use with handheld echocardiography (HAND). Our study aimed to evaluate the 
performance of HAND for early RHD diagnosis in the setting of a large-scale field screening. 

METHODS AND RESULTS: 
STAND was performed in 4773 children in Gulu, Uganda, with 10% randomly assigned to 
also undergo HAND. Additionally, any child with mitral or aortic regurgitation also 
underwent HAND. Studies were performed by experienced echocardiographers and blindly 
reviewed by cardiologists using 2012 WHF criteria, which were modified slightly for 
HAND--due to the lack of spectral Doppler capability. Paired echocardiograms were 
performed in 1420 children (mean age 10.8 and 53% female), resulting in 1234 children who 
were normal, 133 who met criteria for borderline RHD, 47 who met criteria for definite RHD, 
and 6 who had other diagnoses. HAND had good sensitivity and specificity for RHD 
detection (78.9 and 87.2%, respectively), but was most sensitive for definite RHD (97.9%). 
Inter- and intra-reviewer agreement ranged between 66-83 and 71.4-94.1%, respectively. 

CONCLUSIONS: 
HAND has good sensitivity and specificity for diagnosis of early RHD, performing best for 
definite RHD. Protocols for RHD detection utilizing HAND will need to include 
confirmation by STAND to avoid over-diagnosis. Strategies that evaluate simplified 
screening protocols and training of non-physicians hold promise for more wide spread 
deployment of HAND-based protocols. 
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Abstract 
BACKGROUND: 
Decentralization of ART services scaled up significantly with the country wide roll out of 
option B plus in Uganda. Little work has been undertaken to examine population level access 
to HIV care particularly in hard to reach areas in rural Africa. Most work on ART scale up 
has been done at health facility level which omits people not accessing healthcare in the 
community. This study describes health service usage, particularly HIV testing and care in 
2/6 parishes of Lapono sub-county of northern Uganda, prior to introduction of 
ART services in Lira Kato Health Centre (a local lower-level health centre III), as part of 
ART decentralization. 

METHODS: 
Household and individual questionnaires were administered to household members (aged 15-
59 years). Logit random effects models were used to test for differences in proportions 
(allowing for clustering within villages). 



RESULTS: 
2124 adults from 1351 households were interviewed (755 [36%] males, 1369 [64 %] 
females). 2051 (97%) participants reported seeking care locally for fever, most on foot and 
over half at Lira Kato Health Centre. 574 (76%) men and 1156 (84%) women reported ever-
testing for HIV (P < 0.001 for difference); 34/574 (6%) men and 102/1156 (9%) women 
reported testing positive (P = 0.04). 818/850 (96%) women who had given birth in the last 5 
years had attended antenatal care in their last pregnancy: 7 women were already diagnosed 
with HIV (3 on ART) and 790 (97%) reported being tested for HIV (34 tested newly 
positive). 124/136 (91%) HIV-positive adults were in HIV-care, 123/136 (90 %) were taking 
cotrimoxazole and 74/136 (54%) were on ART. Of adults in HIV-care, most were seen at 
Kalongo hospital (n = 87), Patongo Health Centre (n = 7) or Lira Kato Health Centre (n = 23; 
no ART services). 58/87, 5/7 and 20/23 individuals walked to Kalongo hospital (56 km 
round-trip, District Health Office information), Patongo Health Centre (76 km round-
trip, District Health Office information) and Lira Kato Health Centre (local) respectively. 
8 HIV-infected children were reported; only 2 were diagnosed aged <24 months: 7/8 were 
in HIV-care including 3 on ART. 

CONCLUSIONS: 
Higher proportions of women compared to men reported ever-
testing for HIV and testing HIV-positive, similar to other surveys. HIV-infected men and 
women travelled considerable distances for ART services. Children appeared to be under-
accessing testing and referral for treatment. Decentralization of ART services to a 
local health facility would decrease travel time and transport costs, making care and treatment 
more easily accessible. 
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Abstract 
OBJECTIVE: 
To assess neurocognitive function at the first-line antiretroviral therapy failure and change on 
the second-line therapy. 

DESIGN: 
Randomized controlled trial was conducted in 5 sub-Saharan African countries. 

METHODS: 
Patients failing the first-line therapy according to WHO criteria after >12 months on non-
nucleoside reverse transcriptase inhibitors-based regimens were randomized to the second-
line therapy (open-label) with lopinavir/ritonavir (400 mg/100 mg twice daily) plus either 2-3 
clinician-selected nucleoside reverse transcriptase inhibitors, raltegravir, or as monotherapy 
after 12-week induction with raltegravir. Neurocognitive function was tested at baseline, 
weeks 48 and 96 using color trails tests 1 and 2, and the Grooved Pegboard test. Test results 
were converted to an average of the 3 individual test z-scores. 
RESULTS: 
A total of 1036 patients (90% of those >18 years enrolled at 13 evaluable sites) had valid 
baseline tests (58% women, median: 38 years, viral load: 65,000 copies per milliliter, CD4 



count: 73 cells per cubic millimeter). Mean (SD) baseline z-score was -2.96 (1.74); lower 
baseline z-scores were independently associated with older age, lower body weight, higher 
viral load, lower hemoglobin, less education, fewer weekly working hours, previous central 
nervous system disease, and taking fluconazole (P < 0.05 in multivariable model). Z-score 
was increased by mean (SE) of +1.23 (0.04) after 96 weeks on the second-line therapy (P < 
0.001; n = 915 evaluable), with no evidence of difference between the treatment arms (P = 
0.35). 
CONCLUSIONS: 
Patients in sub-Saharan Africa failing the first-line therapy had 
low neurocognitive function test scores, but performance improved on the second-
line therapy. Regimens with more central nervous system-penetrating drugs did not 
enhance neurocognitive recovery indicating this need not be a primary consideration in 
choosing a second-line regimen. 
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Abstract 
BACKGROUND: 
Despite effective antiretroviral therapy (ART), HIV-infected children on treatment have been 
observed to have cardiac abnormalities. We sought to determine the prevalence, types and 
factors associated with cardiac abnormalities among HIV-infectedUgandan children on 
combination ART. 

METHODS: 
We carried out a cross-sectional study from July 2012 to January 2013, at Joint Clinical 
Research Centre among HIV-infected children aged 1-18 years. Cardiac abnormalities were 
assessed using electrocardiography and echocardiography. CD4 counts, viral load and 
complete blood count were performed at enrollment. The prevalence of cardiac abnormalities 
was determined using simple proportions with the associated factors ascertained using 
logistic regression. 

RESULTS: 
Among 285 children recruited, the median (interquartile range) age was 9 (6-13) years, 54% 
were female; 72% were on first line combination ART. Their mean (±SD) CD4 count was 
1092 (±868.7) cells/mm; median (interquartile range) viral load was 20 (20-76) copies/mL. 
Ninety-four percent had adherence to ART of more than 95%. Cardiac abnormalities were 
detected in 39 (13.7%) children. The most common abnormalities by electrocardiography and 
echocardiography were nonspecific T wave changes (4.6%) and pericardial disease 
(thickened pericardium with or without pericardial effusion; 2.8%), respectively. No factor 
assessed was found to be significantly associated occurrence of cardiac dysfunction. 

CONCLUSIONS: 
The prevalence of cardiac dysfunction among the HIV-infected children on ART was 13.7%, 
which was high, with nonspecific T wave changes and pericardial disease being the most 
frequent abnormalities observed. No factor assessed was found to be associated 
with cardiac dysfunction. 
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Abstract 
Bovine tuberculosis (BTB), a zoonotic infection of cattle caused by Mycobacterium bovis, 
results in losses of $3 billion to the global agricultural industry and represents the fourth most 
important livestock disease worldwide. M. bovis as a source of human infection is likely 
underreported due to the culture medium conditions used to isolate the organism 
from sputum or other sample sources. We report here the draft genome sequences of 
M. bovis BZ 31150, isolated from a bronchial washing from a captive chimpanzee, and 
M. bovis B2 7505, isolated from a human sputum sample in Uganda. 
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Abstract 
BACKGROUND: 
HIV status disclosure is a difficult emotional task for HIV-infected persons and may create 
the opportunity for both social support and rejection. In this study, we evaluated the 
proportions, patterns, barriers and outcomes of HIV- 1 status disclosure among a group 
of women in Uganda. 

METHODS: 
An exit interview was conducted one year post-partum for 85 HIV-infected women who 
participated in a study of HIV-1 transmission rates among NVP-experienced compared with 
NVP-naïve women in "The Nevirapine Repeat Pregnancy (NVP-RP) Study" at the Makerere 
University-Johns Hopkins University Research Collaboration, Kampala-Uganda, between 
June 2004 and June 2006. 
RESULTS: 
Of the 85 women interviewed, 99 % had disclosed their HIV status to at least one other 
person. Disclosure proportions ranged between 1 % to employer(s) and 69 % to a relative 
other than a parent. Only 38 % of the women had disclosed to their sex partners. Women with 
an HIV-infected baby were more likely than those with an uninfected baby to disclose to their 
sex partner, OR 4.9 (95 % CI, 2.0 -11.2), and women were less likely to disclose to a partner 
if they had previously disclosed to another relative than if they had not, OR 0.19 (95 % CI, 
0.14-0.52). The most common reasons for non-disclosure included fear of separation from the 
partner and subsequent loss of financial support 34 %, and not living with the partner (not 
having opportunities to disclose) 26 %. While most women (67 %) reported getting social 
support following disclosure, 22 % reported negative outcomes (neglect, separation from 
their partners, and loss of financial support). Following disclosure of HIV status, 9 % 
of women reported that their partner (s) decided to have an HIV test. 



CONCLUSION: 
Results from this study show high overall HIV disclosure proportions and how 
this disclosure of HIV status can foster social support. However, proportions 
of disclosure specifically to male sex partners were low, which suggests the need for 
interventions aimed at increasing male involvement in perinatal care, along with supportive 
counseling. 
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Abstract 
Viral load (VL) measurements are critical to the proper management of HIV in developing 
countries. However, access to VL assays is limited by the high cost and complexity of 
existing assays. While there is a need for low cost VL assays, performance must not be 
compromised. Thus, new assays must be validated on metrics of limit of detection (LOD), 
accuracy, and dynamic range. Patient plasma samples from the Joint Clinical Research Centre 
in Uganda were de-identified and measured using both an existing VL assay (Abbott 
RealTime HIV-1) and our assay, which combines low cost reagents with a simplified method 
of RNA isolation termed Exclusion-Based Sample Preparation (ESP).71 patient samples with 
VLs ranging from <40 to >3,000,000 copies/mL were used to compare the two methods. We 
demonstrated equivalent LOD (~50 copies/mL) and high accuracy (average difference 
between methods of 0.08 log, R2 = 0.97). Using expenditures from this trial, we estimate that 
the cost of the reagents and consumables for this assay to be approximately $5 USD. 
As cost is a significant barrier to implementation of VL testing, we anticipate that 
our assay will enhance access to this critical monitoring test in developing countries. 
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Abstract 
Consciousness has 2 components: wakefulness (arousal) and awareness (perception of the 
self and the external environment). Functional neuroimaging has identified 2 distinctive 
functional networks that mediate external awareness of the surrounding environment and 
internal awareness of the self. Recent studies suggest that awareness is not always associated 
with wakefulness. There is little clinical research that has specifically focused on 
determining awareness in the dying phase, after the cessation of systemic circulation. Pana et 
al (J Crit Care, http://dx.doi.org/10.1016/j.jcrc.2016.04.001) concluded from a retrospective 
analysis of published human and animal studies that the cessation of clinical brain function 
and spontaneous electroencephalography activity occurred within 30 seconds of circulatory 
arrest. They inferred from this that a 5-minute period of cessation of circulation constitutes a 
valid indicator that awareness has ceased. This aligns with the 5-minute no-touch time after 



the loss of arterial pulse, the current circulatory standard of death determination in non-heart-
beating organ donation. We argue that the capacity for awareness may not be irreversibly lost 
after a relatively brief period of cessation of systemic circulation, and outline empirical data 
in support of the claim that awareness without wakefulness may be present. Obviously, if 
correct, this will have practical and ethical implications on organdonation practices. 
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Abstract 
BACKGROUND: 
Lopinavir/ritonavir 'pellets' were recently tentatively approved for licensing. We describe 
their acceptability for infants and children up to 48 weeks. 

METHODS: 
CHAPAS-2 was a randomized, two-period crossover trial comparing syrup 
and pellets in HIV-infected infants (n=19, group A, aged 3-<12 months) and children (n=26, 
group B, 1-<4 years) and tablets and pellets in older children (n=32, group C, 4-<13 years) 
from two clinics ('JCRC', 'PIDC') in Uganda. At week 8, all groups chose which formulation 
to continue. Acceptability data were collected at weeks 0, 4, 8, 12 and 48. 
RESULTS: 
For groups A and B overall, the proportion preferring pellets increased between week 0 and 
week 12 and decreased at week 48 (group A 37%, 72%, 44%; group B 12%, 64% and 36%, 
respectively), although there were marked differences between clinics. For group 
C, pellets were progressively less preferred to tablets over time: 41%, 19% and 13% at weeks 
0, 12 and 48, respectively. During follow-up unpleasant taste was similarly reported among 
young children taking pellets and syrups (37%/43% group A; 29%/26% group B), whereas 
among older children, pellets tasted worse than tablets (40%/2%). No participants reported 
problems with storage/transportation for pellets (0%/0%) unlike syrups (23%/13%). 
CONCLUSIONS: 
For children <4 years, pellets were more acceptable at week 12 but not week 48. Clinic 
differences could reflect bias among health-care workers for different 
formulations. Pellets taste similar to syrup, are easier to store and transport than syrup and 
represent an alternative formulation for young children unable to swallow tablets; 
improvements in taste and support for health-care workers may help sustain acceptability. 
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Abstract 
BACKGROUND: 
We conducted a large international study to estimate fractions 
of head and neck cancers (HNCs) attributable to human papillomavirus (HPV-AFs) using 
six HPV-related biomarkers of viral detection, transcription, and cellular transformation. 

METHODS: 
Formalin-fixed, paraffin-embedded cancer tissues of the oral cavity (OC), pharynx, and 
larynx were collected from pathology archives in 29 countries. All samples were subject to 
histopathological evaluation, DNA quality control, and HPV-DNA detection. Samples 
containing HPV-DNA were further subject to HPV E6*I mRNA detection and to 
p16(INK4a), pRb, p53, and Cyclin D1 immunohistochemistry. Final estimates of HPV-AFs 
were based on HPV-DNA, HPV E6*I mRNA, and/or p16(INK4a) results. 

RESULTS: 
A total of 3680 samples yielded valid results: 1374 pharyngeal, 1264 OC, and 1042 
laryngeal cancers. HPV-AF estimates based on positivity for HPV-DNA, and for 
either HPV E6*I mRNA or p16(INK4a), were 22.4%, 4.4%, and 3.5% for cancers of the 
oropharynx, OC, and larynx, respectively, and 18.5%, 3.0%, and 1.5% when requiring 
simultaneous positivity for all three markers. HPV16 was largely the most common type. 
Estimates of HPV-AF in the oropharynx were highest in South America, Central and Eastern 
Europe, and Northern Europe, and lowest in Southern Europe. Women showed higher HPV-
AFs than men for cancers of the oropharynx in Europe and for the larynx in Central-South 
America. 
CONCLUSIONS: 
HPV contribution to HNCs is substantial but highly heterogeneous by cancer site, region, and 
sex. This study, the largest exploring HPV attribution in HNCs, confirms the important role 
of HPVs in oropharyngeal cancer and drastically downplays the previously 
reported involvement of HPVs in the other HNCs. 
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Abstract 
BACKGROUND: 
There are limited data on primary human immunodeficiency virus drug resistance (HIVDR) 
in pediatric populations. This study aimed to assess the prevalence of primary HIVDR and 
associated risk factors among children initiating first-lineantiretroviral therapy (ART) 
in Uganda. 



METHODS: 
At three Ugandan clinics, children (age <12 years) requiring ART were recruited between 
January 2010 and August 2011. Before starting ART, blood was collected for viral load and 
pol gene sequencing. Drug resistance mutations were determined using the 2010 International 
AIDS Society-USA mutation list. Risk factors for HIVDR were assessed with multivariate 
regression analysis. 

RESULTS: 
Three hundred nineteen HIV-infected children with a median age of 4.9 years were enrolled. 
Sequencing was successful in 279 children (87.5%). HIVDR was present in 10% of 
all children and 15.2% of children <3 years. Nucleoside reverse transcriptase inhibitors 
(NRTIs), non-NRTI (NNRTI), and dual-class resistance was present in 5.7%, 7.5%, and 
3.2%, respectively. HIVDR occurred in 35.7% of prevention of mother-to-child transmission 
(PMTCT)-exposed children, 15.6% in children with unknown PMTCT history, and 7.7% 
among antiretroviral-naive children. History of PMTCT exposure [adjusted odds ratio 
(AOR): 2.6, 95% CI: 1.3-5.1] or unknown PMTCT status (AOR: 3.8, 95% CI: 1.1-13.5), low 
CD4 (AOR: 2.2, 95% CI: 1.3-3.6), current breastfeeding (AOR: 7.4, 95% CI: 2.6-21), and 
current maternal ART use (AOR: 6.4, 95% CI: 3.4-11.9) emerged as risk factors for primary 
HIVDR in multivariate analysis. 
CONCLUSION: 
Pretreatment HIVDR is high, especially in children with PMTCT exposure. Protease inhibitor 
(PI)-based regimens are advocated by the World Health Organization, but availability 
in children is limited. Children with (unknown) PMTCT exposure, low CD4 count, current 
breastfeeding, or maternal ART need to be prioritized to receive PI-based regimens. 
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Abstract 
OBJECTIVE: 
To assess neurocognitive function at the first-line antiretroviral therapy failure and change on 
the second-line therapy. 

DESIGN: 
Randomized controlled trial was conducted in 5 sub-Saharan African countries. 
METHODS: 
Patients failing the first-line therapy according to WHO criteria after >12 months on non-
nucleoside reverse transcriptase inhibitors-based regimens were randomized to the second-
line therapy (open-label) with lopinavir/ritonavir (400 mg/100 mg twice daily) plus either 2-3 
clinician-selected nucleoside reverse transcriptase inhibitors, raltegravir, or as monotherapy 
after 12-week induction with raltegravir. Neurocognitive function was tested at baseline, 
weeks 48 and 96 using color trails tests 1 and 2, and the Grooved Pegboard test. Test results 
were converted to an average of the 3 individual test z-scores. 



RESULTS: 
A total of 1036 patients (90% of those >18 years enrolled at 13 evaluable sites) had valid 
baseline tests (58% women, median: 38 years, viral load: 65,000 copies per milliliter, CD4 
count: 73 cells per cubic millimeter). Mean (SD) baseline z-score was -2.96 (1.74); lower 
baseline z-scores were independently associated with older age, lower body weight, higher 
viral load, lower hemoglobin, less education, fewer weekly working hours, previous central 
nervous system disease, and taking fluconazole (P < 0.05 in multivariable model). Z-score 
was increased by mean (SE) of +1.23 (0.04) after 96 weeks on the second-line therapy (P < 
0.001; n = 915 evaluable), with no evidence of difference between the treatment arms (P = 
0.35). 

CONCLUSIONS: 
Patients in sub-Saharan Africa failing the first-line therapy had 
low neurocognitive function test scores, but performance improved on the second-
line therapy. Regimens with more central nervous system-penetrating drugs did not 
enhance neurocognitive recovery indicating this need not be a primary consideration in 
choosing a second-line regimen. 
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Abstract 
BACKGROUND: 
Despite effective antiretroviral therapy (ART), HIV-infected children on treatment have been 
observed to have cardiac abnormalities. We sought to determine the prevalence, types and 
factors associated with cardiac abnormalities among HIV-infectedUgandan children on 
combination ART. 

METHODS: 
We carried out a cross-sectional study from July 2012 to January 2013, at Joint Clinical 
Research Centre among HIV-infected children aged 1-18 years. Cardiac abnormalities were 
assessed using electrocardiography and echocardiography. CD4 counts, viral load and 
complete blood count were performed at enrollment. The prevalence of cardiac abnormalities 
was determined using simple proportions with the associated factors ascertained using 
logistic regression. 

RESULTS: 
Among 285 children recruited, the median (interquartile range) age was 9 (6-13) years, 54% 
were female; 72% were on first line combination ART. Their mean (±SD) CD4 count was 
1092 (±868.7) cells/mm; median (interquartile range) viral load was 20 (20-76) copies/mL. 
Ninety-four percent had adherence to ART of more than 95%. Cardiac abnormalities were 
detected in 39 (13.7%) children. The most common abnormalities by electrocardiography and 
echocardiography were nonspecific T wave changes (4.6%) and pericardial disease 
(thickened pericardium with or without pericardial effusion; 2.8%), respectively. No factor 
assessed was found to be significantly associated occurrence of cardiac dysfunction. 



CONCLUSIONS: 
The prevalence of cardiac dysfunction among the HIV-infected children on ART was 13.7%, 
which was high, with nonspecific T wave changes and pericardial disease being the most 
frequent abnormalities observed. No factor assessed was found to be associated 
with cardiac dysfunction. 

 
95. Title: Peripheral neuropathy in HIV patients in sub-Saharan Africa failing first-line 

therapy and the response to second-line ART in the EARNEST trial. Publication Vol. 
No.:22 Publication Issue Number: #1 Year of Publication: 2016, Authors and 
Description: Arenas-Pinto A, Thompson J, Musoro G, Musana H, Lugemwa A, 
Kambugu A, Mweemba A, Atwongyeire D, Thomason MJ, Walker AS, Paton NI; 
EARNEST Trial Team. 

Abstract 
Sensory peripheral neuropathy (PN) remains a common complication in HIV-
positive patients despite effective combination anti-retroviral therapy (ART). Data on PN 
on second-line ART is scarce. We assessed PN using a standard tool in patients failing first-
lineART and for 96 weeks following a switch to PI-based second-line ART in a large 
Randomised Clinical Trial in Sub-Saharan Africa. Factors associated with PN were 
investigated using logistic regression. Symptomatic PN (SPN) prevalence was 22% at entry 
(N = 1,251) and was associated (p < 0.05) with older age (OR = 1.04 per year), female gender 
(OR = 1.64), Tuberculosis (TB; OR = 1.86), smoking (OR = 1.60), higher plasma creatinine 
(OR = 1.09 per 0.1 mg/dl increase), CD4 count (OR = 0.83 per doubling) and not consuming 
alcohol (OR = 0.55). SPN prevalence decreased to 17% by week 96 (p = 0.0002) following 
similar trends in all study groups (p = 0.30). Asymptomatic PN (APN) increased over the 
same period from 21 to 29% (p = 0.0002). Signs suggestive of PN (regardless of symptoms) 
returned to baseline levels by week 96. At weeks 48 and 96, after adjusting for time-updated 
associations above and baseline CD4 count and viral load, SPN was strongly associated with 
TB (p < 0.0001). In summary, SPN prevalence was significantly reduced with PI-
based second-line therapy across all treatment groups, but we did not find any advantage to 
the NRTI-free regimens. The increase of APN and stability of PN-signs regardless of 
symptoms suggest an underlying trend of neuropathy progression that may be masked by 
reduction of symptoms accompanying general health improvement induced by second-
line ART. SPN was strongly associated with isoniazid given for TB treatment. 

 
96. Title: Effect of diurnal variation, CYP2B6 genotype and age on the pharmacokinetics 

of nevirapine in African children. Publication Vol. No.: Publication Issue Number: # 
Year of Publication: 2016, Authors and Description: Bienczak A, Cook A, Wiesner L, 
Mulenga V, Kityo C, Kekitiinwa A, Walker AS, Owen A, Gibb DM, Burger D, 
McIlleron H, Denti P. 

Abstract 
OBJECTIVES: 
To characterize the effects of CYP2B6 polymorphisms, diurnal variation and demographic 
factors on nevirapinepharmacokinetics in African children. 
METHODS: 
Non-linear mixed-effects modelling conducted in NONMEM 7.3 
described nevirapine plasma concentration-time data from 414 children aged 0.3-15 years. 



RESULTS: 
Nevirapine pharmacokinetics was best described using a one-compartment disposition model 
with elimination through a well-stirred liver model accounting for a first-pass effect and 
transit-compartment absorption. Intrinsic clearance was affected 
by diurnal variation (characterized using a cosine function with peak amplitude 29% at 12 
noon) and CYP2B6 metabolizer status [extensive metabolizer (EM) 516GG|983TT, 
reference; intermediate metabolizer (IM) 516GT|983TT or 516GG|983TC, 17% lower; slow 
metabolizer (SM) 516TT|983TT or 516GT|983TC, 50% lower; ultra-slow metabolizer 
(USM) 516GG|983CC, 68% lower]. Age was found to affect pre-hepatic bioavailability: 
31.7% lower at birth and increasing exponentially. Median (90% CI) evening Cmin values in 
the different metabolizer groups were 5.01 (3.01-7.47), 6.55 (3.65-13.32), 11.59 (5.44-22.71) 
and 12.32 (12.32-27.25) mg/L, respectively. Evening Cmin values were <3 mg/L in 43% of 
EM weighing <6 kg and 26% of IM weighing <6 kg, while 73% of SM and 88% of USM in 
all weight-bands had evening Cmin values >8 mg/L. Cmin was not markedly affected by 
administration time, but was altered by unequal splitting of the daily dose. 
CONCLUSIONS: 
Diurnal variation does not greatly affect nevirapine exposure. However, when daily doses 
cannot be split equally, the larger dose should be given in the morning. To achieve 
homogeneous exposures, nevirapine doses for SM and USM should be reduced by 50%, 
and children weighing <6 kg with EM or IM metabolizer status should receive the same dose 
as children weighing 6-10 kg. 
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Abstract 
BACKGROUND: 
Data on pediatric second-line antiretroviral treatment (ART) outcomes are scarce, but 
essential to evaluate second-line and design third-line regimens. 

METHODS: 
Children ≤12 years switching to second-line ART containing a protease inhibitor (PI) in 
Uganda were followed for 24 months. Viral load (VL) was determined at switch to second-
line and every 6 months thereafter; genotypic resistance testing was done if VL ≥ 1000 
cps/ml. 

RESULTS: 
60 children were included in the analysis; all had ≥1 drug resistance mutations at switch. 
Twelve children (20.0%) experienced treatment failure; no PI mutations were detected. Sub-
optimal adherence and underweight were associated with treatment failure. 
CONCLUSIONS: 
No PI mutations occurred in children failing second-line ART, which is reassuring as 
pediatric third-line is not routinely available in these settings. Poor adherence rather 
than HIV drug resistance is likely to be the main mechanism for treatment failure and should 
receive close attention in children on second-line ART. 
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Abstract 
BACKGROUND: 
Women are under-represented in HIV antiretroviral therapy (ART) studies. Guidelines for 
selection of ART as initial therapy in patients with HIV-1 infection do not contain sex-
specific treatment. We aimed to assess the safety and efficacy of the single 
tablet integrase inhibitor regimen containing elvitegravir, cobicistat, emtricitabine, and 
tenofovir disoproxil fumarate compared with a boosted protease inhibitor regimen of 
ritonavir-boosted atazanavir with emtricitabine and tenofovir disoproxil fumarate. 

METHODS: 
In this international, randomised, controlled, double-
blind, phase 3 study (Women AntiretroViral Efficacy and Safety study [WAVES]), we 
recruited treatment-naive HIV-infected women with an estimated creatinine clearance of 70 
mL/min or higher from 80 centres in 11 countries. Women were randomly assigned (1:1) to 
receive elvitegravir, cobicistat, emtricitabine, and tenofovir disoproxil fumarate 
(integrase inhibitor regimen) or ritonavir-boosted atazanavir with emtricitabine and tenofovir 
disoproxil fumarate (proteaseinhibitor based regimen); regimens were masked with matching 
placebos. Randomisation was done by a computer-generated allocation sequence (block size 
four) and was stratified by HIV-1 RNA viral load and race. Investigators, 
patients, study staff, and those assessing outcomes were masked to treatment group. All 
participants who received one dose of study drug were included in the primary efficacy and 
safety analyses. The main outcome was the proportion of patients with plasma HIV-1 RNA 
less than 50 copies per mL at week 48 as defined by US Food and Drug Administration 
snapshot algorithm (prespecified non-inferiority margin of 12%). This study is registered 
with ClinicalTrials.gov, number NCT01705574. 
FINDINGS: 
Between Nov 28, 2012, and March 12, 2014, 575 women were enrolled. 289 were randomly 
assigned to receive the integrase inhibitor regimen and 286 to receive 
the protease inhibitor based regimen. 252 (87%) women in the integrase inhibitor group had 
plasma HIV-1 RNA less than 50 copies per mL at week 48 compared with 231 
(81%) women in the protease inhibitor group (adjusted difference 6·5%; 95% CI 0·4-12·6). 
No participant had virological failure with resistance in the integrase inhibitor group 
compared with three participants ([1%]; all Met184Val/Ile) in the protease inhibitor group. 
19 women in the protease inhibitor group discontinued because of adverse events compared 
with five in the integrase inhibitor group. 

INTERPRETATION: 
WAVES shows that clinical trials of ART regimens in global and diverse populations of 
treatment-naive women are possible. The findings support guidelines 
recommending integrase inhibitor based regimens in first-line antiretroviral therapy. 
FUNDING: 
Gilead Sciences 
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Abstract 
BACKGROUND: 
As antiretroviral therapy (ART) programs in sub-Saharan Africa mature, increasing numbers 
of persons with human immunodeficiency virus (HIV) infection will experience treatment 
failure, and require second- or third-line ART. Data on second-line failure and development 
of protease inhibitor (PI) resistance in sub-Saharan Africa are scarce. 
METHODS: 
HIV-1-infected adults were included if they received >180 days of PI-based second-
line ART. We assessed risk factors for having a detectable viral load (VL, ≥400 cps/mL) 
using Cox models. If VL was ≥1000 cps/mL, genotyping was performed. 

RESULTS: 
Of 227 included participants, 14.6%, 15.2% and 11.1% had VLs ≥400 cps/mL at 12, 24, and 
36 months, respectively. Risk factors for a detectable VL were as follows: exposure to 
nonstandard nonnucleoside reverse-transcriptase inhibitor (NNRTI)-based (hazard ratio, 7.10; 
95% confidence interval, 3.40-14.83; P < .001) or PI-based (7.59; 3.02-19.07; P = .001) first-
line regimen compared with zidovudine/lamivudine/NNRTI, PI resistance at switch (6.69; 
2.49-17.98; P < .001), and suboptimal adherence (3.05; 1.71-5.42; P = .025). Among 
participants with VLs ≥1000 cps/mL, 22 of 32 (69%) harbored drug resistance mutation(s), 
and 7 of 32 (22%) harbored PI resistance. 

CONCLUSIONS: 
Although VL suppression rates were high, PI resistance was detected in 22% of participants 
with VLs ≥1000 cps/mL. To ensure long-term ART success, intensified support for 
adherence, VL and drug resistance testing, and third-line drugs will be necessary. 
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Abstract 
OBJECTIVES: 
Limited availability of viral load (VL) monitoring in HIV treatment programmes in sub-
Saharan Africa can delay switching to second-line ART, leading to 
the accumulation of drug resistance mutations (DRMs). The objective of this study was to 
evaluate the accumulation of resistance to reverse transcriptase 
inhibitors after continued virological failure on first-line ART, 
among adults and children in sub-Saharan Africa. 



METHODS: 
HIV-1-positive adults and children on an NNRTI-based first-line ART were included. 
Retrospective VL and, if VL ≥1000 copies/mL, pol genotypic testing was performed. Among 
participants with continued virological failure (≥2 VL ≥1000 copies/mL), drugresistance was 
evaluated. 
RESULTS: 
At first virological failure, DRM(s) were detected in 87% of participants: K103N (38.7%), 
G190A (21.8%), Y181C (20.2%), V106M (8.4%), K101E (8.4%), any E138 (7.6%) and 
V108I (7.6%) associated with NNRTIs, and M184V (69.7%), any thymidine analogue 
mutation (9.2%), K65R (5.9%) and K70R (5.0%) associated with NRTIs. New DRMs 
accumulated with an average rate of 1.45 (SD 2.07) DRM per year; 0.62 (SD 1.11) NNRTI 
DRMs and 0.84 (SD 1.38) NRTI DRMs per year, respectively. The predicted susceptibility 
declined significantly after continued virological failure for all reverse transcriptase inhibitors 
(all P < 0.001). Acquired drugresistance patterns were similar in adults and children. 
CONCLUSIONS: 
Patterns of drug resistance after virological failure on first-line ART are similar 
in adults and children in sub-SaharanAfrica. Improved VL monitoring to 
prevent accumulation of mutations, and new drug classes to construct fully active regimens, 
are required. 
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Abstract 
BACKGROUND: 
Owing to insufficient evidence in children, target plasma concentrations of efavirenz are 
based on studies in adults. Our analysis aimed to evaluate the pediatric therapeutic thresholds 
and characterize the determinants of virological suppression in African children. 

METHODS: 
We analyzed data from 128 African children (aged 1.7-13.5 years) treated with efavirenz, 
lamivudine, and one among abacavir, stavudine, or zidovudine, and followed up to 36 
months. Individual pharmacokinetic (PK) measures [plasma concentration 12 hours after 
dose (C12h), plasma concentration 24 hours after dose (C24h), and area under the curve 
(AUC0-24)] were estimated using population PK modeling. Cox multiple failure regression 
and multivariable fractional polynomials were used to investigate the risks of unsuppressed 
viral load associated with efavirenz exposure and other factors among 106 initially treatment-
naive children, and likelihood profiling was used to identify the most predictive PK 
thresholds. 



RESULTS: 
The risk of viral load >100 copies per milliliter decreased by 42% for every 2-fold increase 
in efavirenz mid-dose concentration [95% confidence interval (CI): 23% to 57%; P < 0.001]. 
The most predictive PK thresholds for increased risk of unsuppressed viral load were C12h 
1.12 mg/L [hazard ratio (HR): 6.14; 95% CI: 2.64 to 14.27], C24h 0.65 mg/L (HR: 6.57; 95% 
CI: 2.86 to 15.10), and AUC0-24 28 mg·h/L (HR: 5.77; 95% CI: 2.28 to 
14.58). Children older than 8 years had a more than 10-fold increased risk 
of virological nonsuppression (P = 0.005); among children younger than 8 years, boys had a 
5.31 times higher risk than girls (P = 0.007). Central nervous system adverse events were 
infrequently reported. 

CONCLUSIONS: 
Our analysis suggests that the minimum target C24h and AUC0-24 could be lowered 
in children. Our findings should be confirmed in a prospective pediatric trial. 
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Abstract 
BACKGROUND: 
Over the last 20 years, countries in sub Saharan Africa have made significant strides in 
the implementation of programs for HIV prevention, care and treatment. Despite, the 
significant progress made, many targets set by the United Nations have not been met. There 
remains a large gap between the ideal and what has been achieved. There are several 
operational issues that may be responsible for this gap, and these need to be addressed in 
order to achieve the targets. Therefore, the aim of this study was to identify gaps in 
the HIV prevention, care and treatment cascade, in a large district 
based HIV implementation program. We aimed to identify gaps that are amenable for 
evaluation using implementation science, in order to improve the delivery of HIV programs 
in rural Uganda. 

METHODS: 
We conducted key informant (KI) interviews with 60 district health officers and managers 
of HIV/AIDS clinics and organizations and 32 focus group discussions with exit clients 
seeking care and treatment for HIV in the 19 districts. The data analysis process was guided 
using a framework approach. The recordings were transcribed verbatim. Transcripts were 
read back and forth and codes generated based on the framework. 
RESULTS: 
Nine emerging themes that comprise the gaps were identified and these were referral 
mechanisms indicating several loop holes, low levels of integration of HIV/TB services, low 
uptake of services for PMTCT services by pregnant women, low coverage of services for 
most at risk populations (MARPs), poor HIV coordination structures in the districts, poor 
continuity in the delivery of pediatric HIV/AIDS services, limited community support for 
orphans and vulnerable (OVC's), inadequate home based care services and HIV services and 
support for discordant couples. The themes indicate there are plenty of gaps that need to be 
covered and have been ignored by current programs. 



CONCLUSIONS: 
Our study has identified several gaps and suggested several interventions that should be 
tested before large scale implementation. The implementation of these programs should be 
adequately evaluated in order to provide field evidence of effectiveness and replicability in 
similar areas. 
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Abstract 
Most patients failing antiretroviral treatment in Uganda continue to fail 
their treatment regimen even if a dominant drug-resistant HIV-1 genotype is not detected. In 
a recent retrospective study, we observed that approximately 30% of HIV-
infected individuals in the Joint Clinical Research Centre (Kampala, Uganda) experienced 
virologic failure with a susceptible HIV-1 genotype based on standard Sanger sequencing. 
Selection of minority drug-resistant HIV-1 variants (not detectable by Sanger sequencing) 
under antiretroviral therapy pressure can lead to a shift in the viral quasispecies distribution, 
becoming dominant members of the virus population and eventually 
causing treatment failure. Here, we used a novel HIV-1 genotyping assay based on deep 
sequencing (DeepGen) to quantify low-level drug-resistant HIV-1 variants in 33 patients 
failing a first-line antiretroviral treatment regimen in the absence of drug-resistant mutations, 
as screened by standard population-based Sanger sequencing. Using this sensitive assay, we 
observed that 64% (21/33) of these individuals had low-frequency (or minority) drug-
resistant variants in the intrapatient HIV-1 population, which correlated 
with treatment failure. Moreover, the presence of these minority HIV-1 variants 
was associated with higher intrapatient HIV-1 diversity, suggesting a dynamic selection or 
fading of drug-resistant HIV-1 variants from the viral quasispecies in the presence or absence 
of drug pressure, respectively. This study identified low-
frequency HIV drug resistance mutations by deep sequencing in Ugandan patients 
failing antiretroviral treatment but lacking dominant drug resistance mutations as determined 
by Sanger sequencing methods. We showed that these low-abundance drug-resistant viruses 
could have significant consequences for clinical outcomes, especially if treatment is not 
modified based on a susceptible HIV-1 genotype by Sanger sequencing. Therefore, we 
propose to make clinical decisions using more sensitive methods to detect minority HIV-1 
variants. 
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Abstract 
AIMS: 
Using a model-based approach, the efavirenz steady-
state pharmacokinetics in African children is characterized, quantifying demographic and 



genotypic effects on the drug's disposition. Simulations are also conducted allowing 
prediction of optimized doses of efavirenz in this population. 

METHODS: 
We modelled the steady-state population pharmacokinetics of efavirenz in Ugandan and 
Zambian children using nonlinear mixed-effects modelling. Individual mid-
dose efavirenz concentrations were derived and simulations explored genotype-based dose 
optimization strategies. 
RESULTS: 
A two-compartment model with absorption through transit compartments well described 
2086 concentration-time points in 169 children. The combined effect of single 
nucleotide polymorphisms (SNPs) 516G>T and 983T>C explained 44.5% and 14.7% of the 
variability in efavirenz clearance and bioavailability, respectively. The detected frequencies 
of composite CYP2B6 genotype were 0.33 for 516GG|983TT, 0.35 for 516GT|983TT, 0.06 
for 516GG|983TC, 0.18 for 516TT|983TT, 0.07 516GT|983TC and 0.01 for 516GG|983CC. 
The corresponding estimated clearance rates were 6.94, 4.90, 3.93, 1.92, 1.36, and 0.74 l h(-
1) for a 15.4 kg child and median (95% CI) observed mid-dose concentrations 1.55 (0.51-
2.94), 2.20 (0.97-4.40), 2.03 (1.19-4.53), 7.55 (2.40-14.74), 7.79 (3.66-24.59) and 18.22 
(11.84-22.76) mg l(-1) , respectively. Simulations showed that wild-type individuals had 
exposures at the bottom of therapeutic range, while slower metabolizers were overexposed. 
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Abstract 
BACKGROUND: 
WHO recommends regular viral load (VL) monitoring of patients on antiretroviral therapy 
(ART) for timely detection of virological failure, prevention of acquired HIV drug resistance 
(HIVDR) and avoiding unnecessary switching to second-line ART. However, the cost and 
complexity of routine VL testing remains prohibitive in most resource limited settings (RLS). 
We evaluated a simple, low-cost, qualitative viral-failure assay (VFA) 
on dried blood spots (DBS) in three clinical settings in Uganda. 

METHODS: 
We conducted a cross-sectional diagnostic accuracy study in three HIV/AIDS treatment 
centres at the Joint Clinical Research Centre in Uganda. The VFA employs semi-quantitative 
detection of HIV-1 RNA amplified from the LTR gene. We used paired dry blood spot (DBS) 
and plasma with the COBASAmpliPrep/COBASTaqMan, Roche version 2 (VLref) as the 
reference assay. We used the VFA at two thresholds of viral load, (>5,000 or >1,000 
copies/ml). 

RESULTS: 
496 paired VFA and VLref results were available for comparative analysis. Overall, VFA 
demonstrated 78.4% sensitivity, (95% CI: 69.7%-87.1%), 93% specificity (95% CI: 89.7%-
96.4%), 89.3% accuracy (95% CI: 85%-92%) and an agreement kappa = 0.72 as compared to 
the VLref. The predictive values of positivity and negativity among patients on ART for >12 
months were 72.7% and 99.3%, respectively. 



CONCLUSIONS: 
VFA allowed 89% of correct classification of VF. Only 11% of the patients were 
misclassified with the potential of unnecessary or late switch to second-line ART. Our 
findings present an opportunity to roll out simple and affordable VL monitoring for HIV-1 
treatment in RLS. 
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Abstract 
BACKGROUND: 
WHO 2013 guidelines recommend universal treatment for HIV-infected children younger 
than 5 years. No paediatric trials have compared nucleoside reverse-transcriptase inhibitors 
(NRTIs) in first-line antiretroviral therapy (ART) in Africa, where most HIV-
infected children live. We aimed to compare stavudine, zidovudine, or abacavir as dual or 
triple fixed-dose-combination paediatrictablets with lamivudine and nevirapine or efavirenz. 
METHODS: 
In this open-label, parallel-group, randomised trial (CHAPAS-3), we enrolled children from 
one centre in Zambia and three in Uganda who were previously untreated (ART naive) or 
on stavudine for more than 2 years with viral load less than 50 copies per mL (ART 
experienced). Computer-generated randomisation tables were incorporated securely within 
the database. The primary endpoint was grade 2-4 clinical or grade 3/4 laboratory adverse 
events. Analysis was intention to treat. This trial is registered with the ISRCTN Registry 
number, 69078957. 
FINDINGS: 
Between Nov 8, 2010, and Dec 28, 2011, 480 children were randomised: 156 to stavudine, 
159 to zidovudine, and 165 to abacavir. After two were excluded due to randomisation error, 
156 children were analysed in the stavudine group, 158 in the zidovudine group, and 164 in 
the abacavir group, and followed for median 2·3 years (5% lost to follow-up). 365 (76%) 
were ART naive (median age 2·6 years vs 6·2 years in ART experienced). 917 grade 2-4 
clinical or grade 3/4 laboratory adverse events (835 clinical [634 grade 2]; 40 laboratory) 
occurred in 104 (67%) children on stavudine, 103 (65%) on zidovudine, and 105 (64%), 
on abacavir (p=0·63; zidovudine vs stavudine: hazard ratio [HR] 0·99 [95% CI 0·75-
1·29]; abacavir vs stavudine: HR 0·88 [0·67-1·15]). At 48 weeks, 98 (85%), 81 (80%) and 95 
(81%) ART-naive children in the stavudine, zidovudine, and abacavir groups, respectively, 
had viral load less than 400 copies per mL (p=0·58); most ART-
experienced children maintained suppression (p=1·00). 
INTERPRETATION: 
All NRTIs had low toxicity and good clinical, immunological, and virological responses. 
Clinical and subclinical lipodystrophy was not noted in those younger than 5 years and 
anaemia was no more frequent with zidovudine than with the other drugs. Absence of 
hypersensitivity reactions, superior resistance profile and once-daily dosing 
favours abacavir for African children, supporting WHO 2013 guidelines. 
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Abstract 
Rheumatic heart disease (RHD) remains highly prevalent in resource-constrained settings 
around the world, including countries with high rates of HIV/AIDS. Although both are 
immune-mediated diseases, it is unknown whether HIV modifies the risk or progression of 
RHD. We performed screening echocardiography to determine the prevalence of latent RHD 
in 488 HIV-infected children aged 5-18 in Kampala, Uganda. The overall prevalence of 
borderline/definite RHD was 0.82% (95% confidence interval: 0.26% to 2.23%), which is 
lower than the published prevalence rates of 1.5%-4% among Ugandan children. There may 
be protective factors that decrease the risk of RHD in HIV-infected children. 
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Abstract 
OBJECTIVE: 
To evaluate whether cotrimoxazole prophylaxis prevents common skin conditions in HIV-
infected children. 

DESIGN: 
Open-label randomized controlled trial of continuing versus stopping 
daily cotrimoxazole (post-hoc analysis). 

SETTING: 
Three sites in Uganda and one in Zimbabwe. 
PARTICIPANTS: 
A total of 758 children aged more than 3 years receiving antiretroviral therapy (ART) for 
more than 96 weeks in the ARROW trial were randomized to stop (n = 382) or continue 
(n = 376) cotrimoxazole after median (interquartile range) 2.1(1.8, 2.2) years on ART. 

INTERVENTION: 
Continuing versus stopping daily cotrimoxazole. 

MAIN OUTCOME MEASURES: 
Nurses screened for signs/symptoms at 6-week visits. This was a secondary analysis of 
ARROW trial data, with skin complaints categorized blind to randomization as bacterial, 
fungal, or viral infections; dermatitis; pruritic papular eruptions (PPEs); or others (blisters, 
desquamation, ulcers, and urticaria). Proportions ever reporting each skin complaint were 
compared across randomized groups using logistic regression. 



RESULTS: 
At randomization, median (interquartile range) age was 7 (4, 11) years and CD4 was 33% 
(26, 39); 73% had WHO stage 3/4 disease. 
Fewer children continuing cotrimoxazole reported bacterial skin infections over median 2 
years follow-up (15 versus 33%, respectively; P < 0.001), with similar trends for PPE 
(P = 0.06) and other skin complaints (P = 0.11), but not for fungal (P = 0.45) or viral 
(P = 0.23) infections or dermatitis (P = 1.0). Bacterial skin infections were also reported at 
significantly fewer clinic visits (1.2 versus 3.0%, P < 0.001). Independent 
of cotrimoxazole, bacterial skin infections were more common in children aged 6-8 years, 
with current CD4 cell count less than 500 cells/µl, WHO stage 3/4, less time on ART, and 
lower socio-economic status. 
CONCLUSION: 
Long-term cotrimoxazole prophylaxis reduces common skin complaints, highlighting an 
additional benefit for long-termprophylaxis in sub-Saharan Africa. 
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Abstract 
BACKGROUND: 
 In the Strategic Timing of Antiretroviral Treatment (START) 
study, immediate combination antiretroviral therapy (cART) initiation reduced cancer risk by 
64%. We hypothesized that risk reduction was higher for infection-related cancer and 
determined by differences in CD4 cell counts and human immunodeficiency virus (HIV) 
RNA between the study arms. 
METHODS: 
 Incident malignancies in START were categorized into infection-related and infection-
unrelated cancer. We used Cox models to assess factors associated with 
both cancer categories. We used sequential adjustment for baseline 
covariates, cancer risk factors, and HIV-specific variables to investigate potential mediators 
of cancer risk reduction with immediate cART. 

RESULTS: 
 There were 14 cancers among persons randomized to immediate cART (6 infection-
related and 8 infection-unrelated) and 39 cancers in the deferred arm (23 infection-related and 
16 infection-unrelated); hazard ratios of immediate vs deferred cART initiation were 0.26 
(95% confidence interval [CI], .11-.64) for infection-related and 0.49 (95% CI, .21-1.15) 
for infection-unrelated cancer. Independent predictors of infection-related cancer were older 
age, higher body mass index, low- to middle-income region, HIV RNA, and baseline CD8 
cell count. Older age and baseline CD8 cell count were independent predictors of infection-
unrelated cancer. Adjustment for latest HIV RNA level had little impact on the protective 
effect of immediate cART on infection-related cancer. Adjustment for latest HIV RNA level, 
but not for CD4 cell count or cancer risk factors, attenuated the effect of immediate cART 
on infection-unrelated cancer. 



CONCLUSIONS: 
 Immediate cART initiation significantly reduces risk of cancer. Although limited by small 
sample size, this benefit does not appear to be solely attributable to HIV RNA suppression 
and may be also mediated by other mechanisms. 
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Abstract 
Increased provision of antiretroviral therapy in sub-Saharan Africa has led to a growing 
number of patients with therapy failure and acquired drug-resistant HIV, driving the demand 
for more costly further lines of antiretroviral therapy. In conjunction with accelerated access 
to viral load monitoring, feasible and affordable technologies to detect drug-
resistant HIV could help maximise the durability and rational use of available drug regimens. 
Potential low-cost technologies include in-house Sanger and next-generation sequencing in 
centralised laboratories, and point mutation assays and genotype-free systems that predict 
response to antiretroviral therapy at point-of-care. Strengthening of centralised high-
throughput laboratories, including efficient systems for sample referral and results delivery, 
will increase economies-of-scale while reducing costs. Access barriers can be mitigated by 
standardisation of in-house assays into commercial kits, use of polyvalent instruments, and 
adopting price-reducing strategies. A stepwise rollout approach should improve feasibility, 
prioritising WHO-recommended population-based surveillance and management of complex 
patient categories, such as patients failing protease inhibitor-based antiretroviral therapy. 
Implementation research, adaptations of existing WHO guidance, and political commitment, 
will be key to support the appropriate investments and policy changes. In this Personal View, 
we discuss the potential role of HIV drug resistance testing for population-based surveillance 
and individual patient management in sub-Saharan Africa. We review the strengths and 
challenges of promising low-cost technologies and how they can be implemented. 
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Abstract 
BACKGROUND: 
Identifying determinants of morbidity and mortality may help target future interventions for 
human immunodeficiency virus (HIV)-infected children. 

METHODS: 
CD4(+) T-cell count, HIV viral load, and levels of biomarkers (C-reactive protein, tumor 
necrosis factor α [TNF-α], interleukin 6 [IL-6], and soluble CD14) and interleukin 7 were 
measured at antiretroviral therapy (ART) initiation in the ARROW trial (case-cohort design). 
Cases were individuals who died, had new or recurrent World Health Organization clinical 
stage 4 events, or had poor immunological response to ART. 



RESULTS: 
There were 115 cases (54 died, 45 had World Health Organization clinical stage 4 events, and 
49 had poor immunological response) and 485 controls. Before ART initiation, the median 
ages of cases and controls were 8.2 years (interquartile range [IQR], 4.4-11.4 years) and 5.8 
years (IQR, 2.3-9.3 years), respectively, and the median percentages of lymphocytes 
expressing CD4 were 4% (IQR, 1%-9%) and 13% (IQR, 8%-18%), respectively. In 
multivariable logistic regression, cases had lower age-associated CD4(+) T-cell count ratio 
(calculated as the ratio of the subject's CD4(+) T-cell count to the count expected in healthy 
individuals of the same age; P < .0001) and higher IL-6 level (P = .002) than controls. 
Clustering biomarkers and age-associated CD4(+) and CD8(+) T-cell count ratios identified 4 
groups of children. Group 1 had the highest frequency of cases (41% cases; 16% died) and 
profound immunosuppression; group 2 had similar mortality (23% cases; 15% died), 
but children were younger, with less profound immunosuppression and high levels 
of inflammatory biomarkers and malnutrition; group 3 comprised young children with 
moderate immunosuppression, high TNF-α levels, and high age-associated CD8(+) T-cell 
count ratios but lower frequencies of events (12% cases; 7% died); and group 4 comprised 
older children with low inflammatory biomarker levels, lower HIV viral loads, and good 
clinical outcomes (11% cases; 5% died). 

CONCLUSIONS: 
While immunosuppression is the major determinant of poor outcomes during 
ART, baseline inflammation is an additional important factor, identifying a subgroup of 
young children with similar mortality. Antiinflammatory interventions may help improve 
outcomes. 
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Abstract 
BACKGROUND: 
Mortality within the first 6 months after initiating antiretroviral therapy is common in 
resource-limited settings and is often due to tuberculosis in patients 
with advanced HIV disease. Isoniazid preventive therapy is recommended in HIV-positive 
adults, but subclinical tuberculosis can be difficult to diagnose. We aimed to assess 
whether empirical tuberculosis treatment would reduce early mortality compared 
with isoniazid preventive therapy in high-burden settings. 
METHODS: 
We did a multicountry open-
label randomised clinical trial comparing empirical tuberculosis therapy with isoniazid preve
ntive therapy in HIV-positive outpatients initiating antiretroviral therapy with CD4 cell 
counts of less than 50 cells per µL. Participants were recruited from 18 outpatient research 
clinics in ten countries (Malawi, South Africa, Haiti, Kenya, Zambia, India, Brazil, 
Zimbabwe, Peru, and Uganda). Individuals were screened for tuberculosis using a symptom 



screen, locally available diagnostics, and the GeneXpert MTB/RIF assay when available 
before inclusion. Study candidates with confirmed or suspected tuberculosis were excluded. 
Inclusion criteria were liver function tests 2·5 times the upper limit of normal or less, a 
creatinine clearance of at least 30 mL/min, and a Karnofsky score of at least 30. Participants 
were randomly assigned (1:1) to either the empirical group 
(antiretroviral therapy and empirical tuberculosis therapy) or 
the isoniazid preventive therapy group 
(antiretroviraltherapy and isoniazid preventive therapy). The primary endpoint was survival 
(death or unknown status) at 24 weeks after randomisation assessed in the intention-to-treat 
population. Kaplan-Meier estimates of the primary endpoint across groups were compared by 
the z-test. All participants were included in the safety analysis 
of antiretroviral therapy and tuberculosis treatment. This trial is registered with 
ClinicalTrials.gov, number NCT01380080. 
FINDINGS: 
Between Oct 31, 2011, and June 9, 2014, we enrolled 850 participants. Of these, we 
randomly assigned 424 to receive empirical tuberculosis therapy and 426 to 
the isoniazid preventive therapy group. The median CD4 cell count at baseline was 18 cells 
per µL (IQR 9-32). At week 24, 22 (5%) participants from each group died or were of 
unknown status (95% CI 3·5-7·8) for empirical group and 
for isoniazid preventive therapy (95% CI 3·4-7·8); absolute risk difference of -0·06% (95% 
CI -3·05 to 2·94). Grade 3 or 4 signs or symptoms occurred in 50 (12%) participants in 
the empirical group and 46 (11%) participants in the isoniazid preventive therapy group. 
Grade 3 or 4 laboratory abnormalities occurred in 99 (23%) participants in 
the empirical group and 97 (23%) participants in the isoniazid preventive therapy group. 

INTERPRETATION: 
Empirical tuberculosis therapy did not reduce mortality at 24 weeks compared 
with isoniazid preventive therapy in outpatient adults 
with advanced HIV disease initiating antiretroviral therapy. The low mortality rate of 
the trial supports implementation of systematic tuberculosis screening 
and isoniazid preventive therapy in outpatients with advanced HIV disease. 
FUNDING: 
National Institutes of Allergy and Infectious Diseases through the AIDS Clinical Trials 
Group. 
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Abstract 
BACKGROUND: 
There are few data on tuberculosis (TB) incidence in HIV-
infected children on antiretroviral therapy (ART). Observational studies suggest co-
trimoxazole prophylaxis may prevent TB, but there are no randomized data supporting this. 
The ARROW trial, which enrolled HIV-infected children initiating ART in Uganda and 
Zimbabwe and included randomized cessation of co-trimoxazole prophylaxis, provided an 



opportunity to estimate the incidence of TB over time, to explore potential risk factors for 
TB, and to evaluate the effect of stopping co-trimoxazole prophylaxis. 

METHODS: 
Of 1,206 children enrolled in ARROW, there were 969 children with no previous TB history. 
After 96 weeks on ART, children older than 3 years were randomized to stop or continue co-
trimoxazole prophylaxis; 622 were eligible and included in the co-trimoxazole analysis. 
Endpoints, including TB, were adjudicated blind to randomization by an independent 
endpoint review committee (ERC). Crude incidence rates of TB were estimated and potential 
risk factors, including age, sex, center, CD4, weight, height, and initial ART strategy, were 
explored in multivariable Cox proportional hazards models. 

RESULTS: 
After a median of 4 years follow-up (3,632 child-years), 69 children had an ERC-confirmed 
TB diagnosis. The overall TB incidence was 1.9/100 child-years (95% CI, 1.5-2.4), and was 
highest in the first 12 weeks following ART initiation (8.8/100 child-years (5.2-13.4) versus 
1.2/100 child-years (0.8-1.6) after 52 weeks). A higher TB risk was independently associated 
with younger age (<3 years), female sex, lower pre-ART weight-for-age Z-score, and current 
CD4 percent; fewer TB diagnoses were observed in children on maintenance triple 
nucleoside reverse transcriptase inhibitor (NRTI) ART compared to standard non-
NRTI + 2NRTI. Over the median 2 years of follow-up, there were 20 ERC-adjudicated TB 
cases among 622 children in the co-trimoxazole analysis: 5 in the continue arm and 15 in the 
stop arm (hazard ratio (stop: continue) = 3.0 (95% CI, 1.1-8.3), P = 0.028). TB risk was also 
independently associated with lower current CD4 percent (P <0.001). 
CONCLUSIONS: 
TB incidence varies over time following ART initiation, and is particularly high during the 
first 3 months post-ART, reinforcing the importance of TB screening prior to starting ART 
and use of isoniazid preventive therapy once active TB is excluded. HIV-
infected children continuing co-trimoxazole prophylaxis after 96 weeks of ART were 
diagnosed with TB less frequently, highlighting a potentially important role of co-
trimoxazole in preventing TB. 
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Abstract 
BACKGROUND: 
Data on pediatric second-line antiretroviral treatment (ART) outcomes are scarce, but 
essential to evaluate second-line and design third-line regimens. 

METHODS: 
Children ≤12 years switching to second-line ART containing a protease inhibitor (PI) in 
Uganda were followed for 24 months. Viral load (VL) was determined at switch to second-
line and every 6 months thereafter; genotypic resistance testing was done if VL ≥ 1000 
cps/ml. 



RESULTS: 
60 children were included in the analysis; all had ≥1 drug resistance mutations at switch. 
Twelve children (20.0%) experienced treatment failure; no PI mutations were detected. Sub-
optimal adherence and underweight were associated with treatment failure. 

CONCLUSIONS: 
No PI mutations occurred in children failing second-line ART, which is reassuring as 
pediatric third-line is not routinely available in these settings. Poor adherence rather 
than HIV drug resistance is likely to be the main mechanism for treatment failure and should 
receive close attention in children on second-line ART. 
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Abstract 
Psychological distress is common among adolescents living with HIV (ALHIV) worldwide, 
and has been associated with non-adherence to anti-retroviral therapy (ART), leading to poor 
virologic suppression, drug resistance, and increased risk for AIDS morbidity and mortality. 
However, only a few studies have explored 
the relationship between psychological distress and ART adherence among adolescents in 
sub-Saharan Africa. The paper examines the relationship between psychological distress and 
ART adherence, and effect of psychosocial resources on ART adherence. We conducted a 
cross-sectional survey of 464 ALHIV (aged 12-19; 53% female) seeking HIV care at a 
large HIV treatment center in Kampala, Uganda. ALHIV were recruited during routine clinic 
visits. Three self-reported binary adherence measures were utilized: missed pills in the past 
three days, non-adherence to the prescribed medical regimen, and self-
rated adherence assessed using a visual analog scale. Psychological distress was measured as 
a continuous variable, and computed as the mean score on a locally developed and validated 
25-item symptom checklist for Ugandan ALHIV. Psychosocial resources included 
spirituality, religiosity, optimism, social support, and coping strategies. After adjusting for 
respondents' socio-demographic characteristics and psychosocial resources, a unit increase 
in psychological distress was associated with increased odds of missing pills in past 3 days 
(Odds Ratio(OR) = 1.75; Confidence Interval (CI): 1.04-2.95), not following the prescribed 
regimen (OR = 1.63; CI: 1.08-2.46), and lower self-rated adherence (OR = 1.79; CI: 1.19-
2.69). Psychosocial resources were associated with lower odds for non-adherence on all three 
self-report measures. There is a need to strengthen the psychosocial aspects of 
adolescent HIV care by developing interventions to identify and 
prevent psychological distress among Ugandan ALHIV. 
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Abstract 



BACKGROUND: 
Antiretroviral therapy (ART) adherence is critical for successful HIV treatment 
outcomes. Once-daily dosing could improve adherence. Plasma concentrations of once-
daily vs twice-daily abacavir + lamivudine are bioequivalent in children, but no randomized 
trial has compared virological outcomes. 
METHODS: 
Children taking abacavir + lamivudine-containing first-line regimens twice daily for more 
than 36 weeks in the ARROW trial (NCT02028676, ISRCTN24791884) were randomized to 
continue twice-daily vs move to once-daily abacavir + lamivudine (open-label). Co-primary 
outcomes were viral load suppression at week 48 (12% noninferiority margin, measured 
retrospectively) and lamivudine or abacavir-related grade 3/4 adverse events. 

RESULTS: 
Six hundred and sixty-nine children (median 5 years, range 1-16) were randomized to twice 
daily (n = 333) vs once daily (n = 336) after median 1.8 years on twice-
daily abacavir + lamivudine-containing first-line ART. Children were followed for median 
114 weeks. At week 48, 242/331 (73%) twice daily vs 236/330 (72%) once daily had viral 
load less than 80 copies/ml [difference -1.6% (95% confidence interval -8.4,+5.2%) P = 0.65]; 
79% twice daily vs 78% once daily had viral load less than 400 copies/ml (P = 0.76) (week 96 
results similar). One grade 3/4 adverse event was judged uncertainly related 
to abacavir + lamivudine (hepatitis; once daily). At week 48, 9% twice 
daily vs 10% once daily reported missing one or more ART pills in the last 4 weeks (P = 0.74) 
and 8 vs 8% at week 96 (P = 0.90). Carers strongly preferred once-daily dosing. There was no 
difference between randomized groups in postbaseline drug-resistance mutations or drug-
susceptibility; WHO 3/4 events; ART-modifying, grade 3/4 or serious adverse events; CD4% 
or weight-for-age/height-for-age (all P > 0.15). 
CONCLUSION: 
Once-daily abacavir + lamivudine was noninferior to twice daily in viral load suppression, 
with similar resistance, adherence, clinical, immunological and safety 
outcomes. Abacavir + lamivudine provides the first once-daily nucleoside backbone across 
childhood that can be used to simplify ART. 
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