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ABSTRACT
Background: Little is known about outcomes among clinical trial participants following completion of studyprovided care and treatment in resource limited settings. We sought to describe outcomes among HIV clinical trial
participants after transitioning to local routine care in Africa.
Methods: In the OCTANE study, 741 women with CD4 <200 cells/mm3 in 7 African countries were randomized to
initiate antiretroviral treatment (ART) with tenofovir/emtricitabine (TDF/FTC) plus either lopinavir/ritonavir (LPV/r)
or nevirapine (NVP). When study-specified ART ended (48-191 weeks after study entry), participants transitioned to
locally-provided HIV care and non-study ART. Consenting participants were interviewed and had toxicity labs, CD4
and HIV-1 RNA testing, and clinical outcomes assessed at 12 and 72 weeks after transition to local care.
Results: Five hundred thirteen (77%) of the 669 women in follow-up at completion of the interventional trial
participate in the extended follow-up. 513 women, 476 (93%) had HIV-1 RNA <400 cp/mL at time of transition, and
489 (95%) completed follow-up. Seventy-seven women (19%) had a total of 99 antiretroviral regimen changes
during post-trial follow-up. 30% of the 99 regimen changes-were due to lack of local drug availability. Thirteen (3%)
women had Grade ≥3 laboratory abnormalities and 3 experienced worsening of the WHO HIV stage. Two women
died. Eighty-nine percent of 484 with results had HIV-1 RNA ≤400 cp/mL at 72 weeks after transition to local nonstudy HIV care and treatment.
Conclusions: The vast majority of women were able to continue key components of their ART and to maintain
virologic suppression through 72 weeks of locally-provided post-study care.
Trial registration: ClinicalTrials.gov NCT00089505
Keywords: HIV, Antiretroviral therapy, Post clinical trial care, Resource limited settings
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INTRODUCTION
In 2015, approximately 13.5 million (85%) of the 15.8
million persons receiving antiretroviral treatment (ART)
resided in resource limited settings (RLS), including 10.7
million in sub Saharan Africa alone.1 This added burden
to the healthcare infrastructure in RLS has prompted
decentralization and task-shifting of HIV care and ART
to improve access and efficiency.2-4 Given the burden of
HIV in RLS, it is critical to conduct ethical clinical trials
in these settings in order to answer locally relevant
questions, and to understand the efficacy and tolerability
of treatments in diverse populations. Ideally, following
the end of a clinical trial, participants should receive
treatment of comparable quality.5-11 Even when a drug or
treatment offered in a clinical trial is theoretically
accessible to a population, little is known about its actual
dissemination and uptake after trial completion in the
setting of routine local standard of care. Clinical trials are
sometimes conducted in specialized research clinics that
are better resourced.5 Local non-study laboratory
monitoring, equipment and human resources may be
particularly limited. Patient and structural factors such as
willingness to attend a clinic, transportation barriers, and
cost of care may also constitute barriers to ongoing care.
Ancillary care that is sometimes provided as part of a
clinical trial can be an important motivator for trial
participants and may be less accessible after transition to
local SOC which may affect retention in HIV care.6
We therefore prospectively assessed outcomes among
HIV-1-infected African women as they transitioned from
an ART clinical trial, the ACTG A5208 (optimal
combination therapy after nevirapine exposure
[OCTANE]) study, to routine non-study supported HIV
care.
METHODS
OCTANE was a Phase III study comprising two
concurrent, randomized, open-label linked ART trials
(referred to as ―Trial 1‖ and ―Trial 2‖). The two trials
were designed to evaluate the hypothesis that prior single
dose nevirapine (sdNVP) prophylaxis used for the
prevention of mother- to- child transmission (PMTCT) of
HIV compromises the subsequent virologic response to
non-nucleoside reverse transcriptase inhibitor (NNRTI)based treatment when mothers need ART for their own
health. In brief, 741 women were enrolled into the
OCTANE study. All study participants signed an
informed consent before study participation. The
manuscript was reviewed and signed off by all authors.
Trial 1 was conducted among 241 women who had taken
sdNVP for PMTCT at least 6 months prior to trial
enrollment. The trial was designed to test the superiority
of lopinavir/ritonavir (LPV/r)-based ART over NVPbased ART. However, the implication of any difference
found in Trial 1 needed to be evaluated in the context of
the magnitude of difference, if any, between LPV/r-and
NVP-based regimens in women with no prior exposure to

SD NVP. Thus Trial 2 was conducted among 500 women
without prior sdNVP exposure and was designed to test
the equivalence of LPV/r-containing ART with NVPcontaining ART. OCTANE study methods have been
described previously.13,14
HIV-1-infected women at least 18 years of age who were
not pregnant or breastfeeding were consented and
enrolled at ten sites in seven African countries (three sites
in South Africa; two in Kenya; and one each in
Zimbabwe, Botswana, Zambia, Malawi, and Uganda).
Participants had screening CD4+ cell count (CD4) less
than 200 cells/mm3 and were ART-naïve (with the
exception of sdNVP exposure in Trial 1 participants; up
to 10 weeks of prior zidovudine [ZDV] exposure was
permitted in both Trials). Additional eligibility criteria
have been previously published.13,14
At study entry, participants in both trials were
randomized to receive either NVP or lopinavir/ritonavir
(LPV/r), each in combination with tenofovir (TDF) plus
emtricitabine (FTC) (co-formulated as Truvada). In cases
of virologic failure or toxicity, participants could switch
from NVP to second-line treatment with LPV/r or vice
versa, at the discretion of local investigators. Zidovudine
(ZDV) and didanosine (DDI) were also study provided.
EFV, provided by the study, was temporarily substituted
for NVP and LPV/r during rifampin-containing
tuberculosis treatment and for 30 days after stopping
rifampin. Women re-started NVP or LPV/r (their pre-TB
treatment ART regimen) 30 days after completion of TB
treatment. Prior to initiating the OCTANE trial, each site
was required to provide written assurance that
participants would be able to access ART locally, at the
completion of the trial. The OCTANE study was
approved by all relevant local and US institutional review
boards and other relevant country-specific regulatory
committees. The ClinicalTrials.gov identifier was
NCT00089505.
All participants were followed in the clinical trial until 48
weeks after the last participant was enrolled (with
provision of study drug during that period). Therefore,
participants had different follow-up times on-trial,
depending on when they enrolled. The primary study end
point was time to virologic failure (defined as confirmed
plasma HIV-1 RNA level less than 1 log10 cp/mL below
baseline at 12 weeks or confirmed HIV-1 RNA level at
least 400 cp/mL at 24 weeks or longer after treatment
start) or death. Clinical assessments, hematology and
chemistry, adherence (through self- reported missed
doses in the past 4 days and pill counts), CD4 cell count
and HIV-1 RNA tests were evaluated at baseline and
throughout the study.
The protocol was amended 18 weeks to the completion of
study-provided ART to include evaluation of outcomes
after participants were transitioned to local non-studyprovided HIV care and ART programs (using generic
and/or brand drugs). This post-trial follow-up is the focus
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of the analysis presented in this paper. Participants
provided written informed consent for extended post-trial
follow-up. Consenting participants were evaluated at 12,
48 and 72 weeks after transition to local care had
occurred (in person at the local research site at 12 and 72
weeks, and either in person or by phone interview at 48
weeks). Information on type and location of care, clinical
outcomes, CD4 count, HIV-1 RNA and hematology and
chemistry laboratory tests was collected.
RESULTS

741

Trial 2: No NVP Exposure (n=500)

Follow up

Trial 1: NVP Exposure (n=241)

Completed Study (n=669 (90%))
Died (20 (3)); Lost to Follow up (52 (7%))

Analysis

Allocation

Enrollment

Of the 741 participants who started randomized ART in
the OCTANE study, 669 (90%) were still in follow-up
when study-provided ART ended. The remaining 72
participants had died (20; [3%]) or had been lost to
follow-up (52; [7%]).

Five hundred and thirteen (77%) of the 669 participants
in follow-up when study-provided ART ended were
enrolled for post-trial follow-up after transition to locally
provided HIV care/ART. Because of delays in obtaining
the necessary ethical and regulatory approvals, one site in
South Africa did not enroll any participants and two other
sites in South Africa enrolled about half of participants
still in trial follow-up. At the other 7 sites at which timely
regulatory approvals were obtained, between 84% and
100% of participants still in trial follow-up were enrolled
in post-trial follow-up. The proportions of eligible
participants who enrolled in post-trial follow-up were
similar for both trials (75% for Trial 1 and 77% for Trial
2) and for randomization arms (77% for both NVP and
LPV/r arms) as seen in Figure 1.

Enrolled to Extended Follow up (n=513 (77%))
Completed Extended Follow Up (n= 489 (95%))
Died (2 (0.4%)); Lost to Follow up (22 (4%))
Figure 1: The OCTANE study consort diagram.

Characteristics of participants (at the time of original
enrollment to the randomized trials) were similar as in
Table 1 for those who did/did not enroll into post-trial
follow-up, except that those who enrolled were on
average approximately one year older (34 compared to 33
years). After exiting the trial, participants received local
non-study provided HIV care and treatment at 57 health
facilities including: health centers (n=24, 42 %); district
(n=9, 16%), regional (n=6, 11%), missionary (n=5, 9%)

and national (n=2, 4%) hospitals; and others (n=11,
19%). The proportion of participants seen in each type of
health facility was: health centers (49%), national (14%),
district (8%), regional (4%), missionary (2%) hospitals
and others (23%). In these local non-study funded health
facilities, the participants were managed by nurses (39%),
physicians (33%), clinical officers (26%), or counselors
(2%). Routine care visits at most health facilities
occurred every 3 months or less, except for 8 facilities
where visits were symptom-based and 2 facilities where
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visits were scheduled every 6 months. Forty-eight
facilities (84%) monitored CD4 cell counts every 3 or 6
months during ART including 18 (32%) that also
monitored HIV-1 RNA every 3 or 6 months; the
remainder did not have routine monitoring of either CD4
count or HIV-1 RNA. Twelve (21%) clinics had HIV

drug resistance testing available, including 4 (7%), 11
(19%) and 9 (16%) which tested at failure of first, second
and third line regimens, respectively. Thirty-two facilities
(56%) undertook hematology, liver function and
creatinine toxicity monitoring every 3 or 6 months; the
remainder measured these as clinically indicated.

Table 1: Pre-ART (pre-trial baseline) characteristics in women taking part in post-trial follow-up care (N=513).
Characteristic
Age (years)
Baseline CD4 (cells/mm3)
HIV-1 RNA (log10 copies/ml)
WHO HIV stage (%)
I
II
III
IV
Hepatitis B surface antigen positive (%)
Prior single dose NVP exposure (%)
Pre-ART NVP resistance* (%)
Most common HIV subtypes* (%)
A1
C

Mean (SD) or Number (%)
34 (7)
130 (68)
5.07 (0.63)
212 (41)
150 (29)
135 (26)
16 (3)
38 (7)
161 (31)
19 (12)
29 (18)
102 (64)

* From Trial 1 participants only (N=160)

Table 2: Outcomes in 513 women participating in post-trial follow-up.

Type of
regimen
NVPcontaining
LPV/rcontaining
EFVcontaining
Overall

n
(at end of
studyprovided
ART)

n
(after
transition)

n (%) changing
this regimen
after transition

n (%) missing
>1 day ART in
4 days prior to
wk 72 interview
(n=504)

Mean CD4
increase at 72
wks (cells/mm3)
after transition
(n=483 values)

HIV-1 RNA <400
cp/mL at 72 wks
after transition
(n,%)
(n=484 values)

189

196

6/196 (3%)

1/191 (1%)

26

158/180 (92%)

313

298

6/298 (2%)

9/295 (3%)

32

250/287 (87%)

10

19

5/19 (26%)

1/18 (6%)

93

513*

513

17/513 (3%)

11/504 (2%)

32

17/17
(100%)
432/484 (89%)

*1 participant was on zidovudine/lamivudine+TDF

At the time of ending study-provided ART, 313 (61%),
189 (37%) and 10 (2%) of the 513 women were taking
LPV/r, NVP- and EFV-containing ART, respectively,
and 1 woman was taking a regimen of nucleoside reverse
transcriptase inhibitors (NRTIs) only.; 467 (91%) were
also still taking TDF/FTC and a further 13 (3%) were
taking TDF with another NRTI. After transition to
locally-provided ART, most women continued the LPV/r
or NVP that they were taking when completing the period
of study-provided drug: 295 (94%) of the 313 continued
LPV/r and 185 (98%) of the 189 continued NVP.
Furthermore, 433 (91%) of the 480 women taking TDF at
the end of study-provided ART were able to continue
TDF in combination with other antiretrovirals. However,
of the 467 taking TDF/FTC at the end of study-provided
ART, only 151 (32%) continued TDF/FTC while 257
(55%) changed to TDF in combination with lamivudine

(3TC). Limited local availability of TDF/FTC was the
most common reason for its discontinuation (in 32% of
the 57 study clinics). The remaining 59 (13%) women
taking TDF/FTC at the end of study-provided ART
switched to d4T/3TC (n=37) or ZDV/3TC (n=22).
Overall, after transition to local care, the locally-provided
regimen included LPV/r for 299 (58%) of the 513
women, NVP for 196 women (38%), and EFV for the
other 18 women (4%). The most common NRTI
components of the ART taken after transition to local
care were TDF/3TC for 262 women (51%) and TDF/FTC
for 152 women (30%).
Of the 513 women followed after transition to local care,
489 (95%) completed 72 weeks of follow-up; 22 women
(4%) were lost to follow-up and the remaining 2 women
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died (both had emergency caesarean section, one due to
abruptio placenta and the other due to pulmonary
embolism and pulmonary hypertension).
During post-trial follow up, 77 (15%) women had
modifications to at least 1 antiretroviral drug, including
62 (12%) for whom only one NRTI was altered. There
were few changes in antiretrovirals other than NRTIs
during follow-up: only 6 (2%) of 299 women changed
from LPV/r, and only 6 (3%) of 196 women changed
from NVP. Among the 77 women with changes, a total of
99 antiretroviral regimen changes occurred. The most
common reasons for these regimen changes were: drug
stock-out (30%), pregnancy (21%), newly-available
medication (13%), adverse event (10%), operational error
(6%), virologic failure (3%), and need for concomitant
tuberculosis treatment (3%).
The adverse events
prompting antiretroviral change included four
participants with lipodystrophy, four with neuropathy,
one with lactic acidosis and one increased creatinine.
Overall 11/504 (2%) of participants reported missing to
take ARVs for more than one day, four days prior to
week 72 interview.
At the end of study-provided ART as given in Table 2,
476 (93%) of the 513 women had HIV-1 RNA ≤400
copies/mL. Among women with results available, the
virologic suppression rate remained high during followup: 459 (92%) of 499 women and 432 (89%) of 484
women had HIV-1 RNA <400 copies/mL at 12 and 72
weeks after transition to local care, respectively. The
rates were similar among women who were on locallyprovided LPV/r- and NVP-containing regimens initially
after transitioning to local care (87% and 92% at 72
weeks, respectively). CD4 count remained stable during
the 72 weeks of follow-up after transition to local care
increasing by a mean of 32 cells/mm3 [95% CI: 16, 48
cells/mm3] to 458 cells/mm3, with similar mean changes
for locally-provided LPV/r and NVP-containing regimens
(32 and 26 cells/mm3, respectively). Only 3(0.5%) of 513
women experienced worsening WHO HIV stage during
the 72 weeks of follow-up: one woman from stage II to
stage III and two women from stage III to stage IV.
At the end of 72 weeks of follow up, after transition to
local care, women experienced a small increase in BMI
(mean 0.6 kg/m2, among women starting locally-provided
LPV/r and 0.7 kg/m2 among women starting locallyprovided NVP) and a small decline in total cholesterol
(mean 4.4 mg/dL and 3.1 mg/dL, respectively).
A total of 68 women reported 94 new diagnoses
(excluding pregnancies/pregnancy outcomes) during the
72 weeks of follow-up.
The most common new
diagnoses (affecting 4 or more women) were: malaria (12
women), pulmonary tuberculosis (9), eye, ear, nose
disease (6), vulvovaginal candidiasis (5), hematologic
disease (n=4) and bacterial pneumonia (n=4). Fifty one
women became pregnant during post-trial follow-up.

Thirteen (3%) of the 513 women had Grade 3 or 4
laboratory test abnormalities at the study evaluations at
weeks 12 and/or 72, including 7 with neutropenia, 5 with
anemia, 1 with lactic acidosis, and 1 with
hypoalbuminemia (who also had anemia).
DISCUSSION
We found that after transitioning from a clinical trial to
locally-provided care and treatment, the vast majority of
women enrolled in an ART trial in 7 sub-Saharan African
countries were able to continue key components of their
ART regimens, and exhibited excellent retention and
virologic and immunologic outcomes through 72 weeks
post-transition.
The ultimate goal of conducting a clinical trial is to help
advance clinical care in the populations in which the
trials are conducted.12 Putting trial results into practice
remains a daunting challenge in many resource
constrained settings: treatment access and safety
monitoring may not be consistently available as part of
the local standard of care. There is however an obligation
to protect research participants, and a general consensus
that participants in HIV treatment trials should have
continuing post-trial access to effective ART.15
A review of ART programs in 13 countries in subSaharan Africa found that median retention rates were
only 86% at 6 months, and decreased to 80% at 12
months, 77% at 24 months, and 72% at 36 months.17 In
2015, the proportion of viral load tests with undetectable
HIV-1 RNA in countries recently initiating routine viral
load monitoring scale-up was 94% in Uganda, 86% in
Namibia, 84% in Malawi, 83% in Kenya and 78% in
South Africa.1,16,18 In the OCTANE study, after 72 weeks
of follow up while receiving local SOC, and despite the
fact that women were followed up in 57 different health
facilities with varying capacities and monitoring
programs, the retention rate was 95% (489 out of 513).
Similarly the viral suppression rate was 89% (432 of the
484 of the women with measurements), thus
demonstrating high retention and viral suppression rates
in a decentralized health care delivery system with task
shifting.
In summary, our findings provide encouraging evidence
that HIV clinical trial participants in resource limited
settings (women in sub-Saharan Africa in this instance)
are able to transition relatively seamlessly to local care
and treatment, and to maintain virologic suppression on
locally-available ART.
ACKNOWLEDGEMENTS
The project described was supported by Award Number
U01AI068636 from the National Institute of Allergy and
Infectious Diseases and supported by National Institute of
Mental Health (NIMH), National Institute of Dental and

International Journal of Clinical Trials | January-March 2017 | Vol 4 | Issue 1

Page 43

Sawe F et al. Int J Clin Trials. 2017 Feb;4(1):39-44

Craniofacial Research (NIDCR). The content is solely the
responsibility of the authors and does not necessarily
represent the official views of the National Institute of
Allergy and Infectious Diseases or the National Institutes
of Health. This study was supported in part by
Boehringer Ingelheim Pharmaceuticals Inc. (BIPI),
Bristol-Myers Squibb, Gilead Sciences, GlaxoSmithKline
and Merck & Co.
Funding: No funding sources
Conflict of interest: The views expressed here are the
opinions of the authors and are not to be considered as
official or reflecting the views of the Walter Reed Army
Institute of Research, the US Army, the US Department of
Defense; the Kenya Medical Research Institute; the
Henry M. Jackson Foundation for the Advancement of
Military Medicine Inc; the Division of AIDS, National
Institutes of Health
Ethical approval: The study was approved by the
following ethics committees at each site: Medicines
Control Authority of Zimbabwe, South Africa;
Johannesburg - WITS - Human Research Ethics
Committee: Medical (HREC), Kenya Kericho - Kenya
Medical Research Institute (KEMRI) ERC & Walter Reed
Army Institute of Research (WRAIR),Malawi Lilongwe –
NHSRC, South Africa Soweto - Wits HREC, Kenya
Eldoret – Human Research Protections Office (HRPO) &
National Council for Science and Technology (NCST),
Zambia Lusaka – University of Zambia Biomedical
Research Ethics Committee (UNZA BREC), Uganda
Kampala – Joint Clinical Research Center IRB; Uganda
National Council for Science and Technology, South
Africa Durban - Biomedical research Ethics committee
(BREC), Botswana Human Research Unit, and Office of
Human Research Administration at Harvard School of
Public Health

5.
6.

7.

8.
9.
10.

11.
12.

13.

14.

REFERENCES
15.
1.

2.

3.

4.

Centers for Disease Control and Prevention MMWR
Morbidity Mortality Weekly Report. Scale-up of
HIV Viral Load Monitoring — Seven Sub-Saharan
African Countries. Centers for Disease Control and
Prevention MMWR Morbidity Mortality Weekly.
2015;64(46):
Holmes CB, Sanne I. Changing models of care to
improve progression through the HIV treatment
cascade in different populations. Curr Opin HIV
AIDS. 2015;10:447–50.
Khabala KB, Edwards JK, Baruani B, Sirengo M,
Musembi P, Kosgei RJ, et al. Medication Adherence
Clubs: a potential solution to managing large
numbers of stable patients with multiple chronic
diseases in informal settlements. Trop Med Int
Health. 2015;20(10):1265-70.
Brennan AT, Long L, Maskew M, Sanne I, Jaffray
I, MacPhail P, et al. Outcomes of stable HIVpositive patients down-referred from a doctormanaged antiretroviral therapy clinic to a nurse-

16.

17.

18.

managed primary health clinic for monitoring and
treatment. AIDS. 2011;25:2027–36.
Dawson L, Klingman K, Marrazzo J. Addressing
standards of care in resource-limited settings J
Acquir Immune Defic Syndr. 2014;65(1):10-4.
Pratt B, Zion D, Lwin KM, Cheah PY, Nosten F,
Loff B. Ancillary Care: From Theory to Practice in
Int Clin Res Public Health Ethics. 2013;6(2):154–
69.
Sofaer N. Reciprocity-Based Reasons For
Benefiting Research Participants: Most Fail, The
Most Plausible Is Problematic. Bioethics.
2014;28(9):456-71.
Millum J. Post-trial Access to Antiretrovirals: Who
Owes What to Whom? Bioethics. 201125(3):145–
54.
Dawson L, Zwerski S. Clinical Trial Design For Hiv
Prevention Research: Determining Standards Of
Prevention. 2015;29(5):316-23.
Iserson KV, Biros MH, James HC. Challenges in
International
Medicine:
Ethical
Dilemmas,
Unanticipated Consequences, and Accepting
Limitations.
Acad
Emergency
Med.
2012;19(6):683-92.
Pratt B, Loff B. A framework to link international
clinical research to the promotion of justice in
global health. Bioethics. 2014;28(8):387-96.
Godfrey C, Payton M, Tasker S, Proestel S,
Schouten JT. Ensuring Participant Safety and Trial
Integrity with Clinical Trials Oversight. J Acquir
Immune Defic Syndr. 2014;65(1):40–3.
Lockman S, Hughes MD, McIntyre J, Zheng Y,
Chipato T, Conradie F, et al.
Antiretroviral
therapies in women after single-dose nevirapine
exposure. N Engl J Med. 2010;363(16):1499-509.
Lockman S, Hughes M, Sawe F, Zheng Y, McIntyre
J, Chipato T, et al. Nevirapine- versus
lopinavir/ritonavir-based initial therapy for HIV-1
infection among women in Africa: a randomized
trial. PLoS Med. 2012;9(6):e1001236.
The Belmont Report. 1979. Available at
http://www.hhs.gov/ohrp/ humansubjects/guidance
/belmont.html. Accessed on 23 November 2016.
Maman D, Zeh C, Mukui I, Masson BKS, Opolo V,
Szumilin E, et al. Cascade of HIV care and
population viral suppression in a high-burden region
of Kenya. AIDS. 2015;29:1557–65.
Fox MP, Rosen S. Patient retention in antiretroviral
therapy. programs up to three years on treatment in
sub-Saharan Africa, 2007–2009: systematic review.
Trop Med Intl Health. 2010;15(1):1–15.
National AIDS and STI Control Programme
(NASCOP), Kenya. Kenya AIDS Indicator Survey
2012: Final Report. Nairobi, NASCOP. 2014.

Cite this article as: Sawe F, Hughes MD, Bao Y, Hogg
E, Shaffer D, Phulusa J, et al. Excellent retention,
virologic and clinical outcomes after transitioning from
an antiretroviral treatment clinical trial to locallyprovided care and treatment in Africa. Int J Clin Trials
2017;4(1):39-44.

International Journal of Clinical Trials | January-March 2017 | Vol 4 | Issue 1

Page 44

