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ABSTRACT
Introduction Adolescents living with HIV have poor 
antiretroviral therapy (ART) adherence and viral 
suppression outcomes. Viral load (VL) monitoring could 
reinforce adherence but standard VL testing requires 
strong laboratory capacity often only available in large 
central laboratories. Thus, coordinated transport of 
samples and results between the clinic and laboratory 
is required, presenting opportunities for delayed or 
misplaced results. Newly available point- of- care (POC) 
VL testing systems return test results the same day and 
could simplify VL monitoring so that adolescents receive 
test results faster which could strengthen adherence 
counselling and improve ART adherence and viral 
suppression.
Methods and analysis This non- blinded randomised 
clinical trial is designed to evaluate the implementation 
and effectiveness of POC VL testing compared with 
standard laboratory- based VL testing among adolescents 
and youth living with HIV in Haiti. A total of 150 participants 
ages 10–24 who have been on ART for >6 months 
are randomised 1:1 to intervention or standard arms. 
Intervention arm participants receive a POC VL test 
(Cepheid Xpert HIV-1 Viral Load system) with same- 
day result and immediate ART adherence counselling. 
Standard care participants receive a laboratory- based VL 
test (Abbott m2000sp/m2000rt) with the result available 
1 month later, at which time they receive ART adherence 
counselling. VL testing is repeated 6 months later for 
both arms. The primary objective is to describe the 
implementation of POC VL testing compared with standard 
laboratory- based VL testing. The secondary objective is to 
evaluate the effect of POC VL testing on VL suppression at 
6 months and participant comprehension of the correlation 
between VL and ART adherence.
Ethics and dissemination This study is approved by 
GHESKIO, Weill Cornell Medicine and Columbia University 
ethics committees. This trial will provide critical data 
to understand if and how POC VL testing may impact 
adolescent ART adherence and viral suppression. If 
effective, POC VL testing could routinely supplement 

standard laboratory- based VL testing among high- risk 
populations living with HIV.
Trial registration number NCT03288246.

INTRODUCTION
Adolescents and youth living with HIV are a 
vulnerable and underserved population and 
have the poorest treatment outcomes of any 
age group.1 2 Since antiretroviral therapy 
(ART) availability has expanded, the number 
of HIV- related deaths has decreased by 32% 
in adults globally, but increased by 50% in 
adolescents.3 4 Adolescence is a period marked 
by physiological and psychological changes as 
young people navigate biological, emotional 
and sexual development. Experiences such 
as establishing identity and independence, 
managing perceived or experienced stigma 

Strengths and limitations of this study

 ► This randomised controlled trial evaluating POC VL 
testing is conducted among adolescents and youth 
ages 10–24 living with HIV—a group that is in need 
of evidenced- based interventions to improve dispro-
portionally poor health outcomes.

 ► This study evaluates both the implementation of 
POC VL testing and the effect on health outcomes. 
If shown to be effective, POC VL testing could be 
scaled up to supplement standard laboratory- based 
testing for use among adolescents and youth and 
other high- risk populations.

 ► The study is being conducted at a single site 
which could limit generalisability, but the study 
site, GHESKIO, is the largest HIV/AIDS clinic in the 
Caribbean and findings from this trial could inform 
the design and implementation of similar studies in 
other settings.
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and disclosing status to friends or sexual partners, can 
be especially challenging during this period. Without 
the coping mechanisms which come with emotional and 
social maturity, adolescents are at high risk for inadequate 
adherence to an ART regimen leading to drug resistance, 
disease progression and onward transmission of HIV.5 6

HIV-1 RNA viral load (VL) is the biomarker which 
most effectively measures the continued effect of ART.7 A 
suppressed VL, defined as HIV-1 RNA <1000 copies/mL 
by the WHO, is an informative biomarker indicating that 
ART is appropriately treating the virus, most likely because 
adherence is adequate.8 Adequate adherence to achieve 
VL suppression is approximately 80%–90% and median 
time to VL suppression after establishing adequate ART 
adherence ranges from 1 to 3 months, depending on the 
ART regimen.9 10 The WHO recommends VL monitoring 
(ie, regular measurement of the quantity of HIV-1 RNA 
in plasma using standard quantitative clinical assays) 
to evaluate HIV treatment, assess treatment failure and 
ensure prompt switch to second- line therapy for those on 
a failing regimen. A high VL among a patient with perfect 
adherence may indicate potential drug resistance.11–13 
Returning and discussing VL results with patients has 
been shown to be a tool to support viral resuppression 
since it provides an opportunity for providers to reinforce 
adherence.14–16 Since adolescents will require treatment 
for years longer than adults, poor adherence, treatment 
failure and drug resistance can have more serious conse-
quences making VL monitoring particularly important 
for this population.17 18

VL is measured by molecular tests that amplify HIV 
RNA by PCR. These assays require a high level of technical 
expertise and laboratory capacity and thus in low resource 
settings have generally been established in central labora-
tories19 . Thus VL monitoring also requires coordinated 
transportation of specimens and results between clinical 
sites (urban, periurban and rural) and centralised labora-
tories. Sending samples to a central laboratory risks signif-
icant delays, misplaced or lost samples and results, and 
multiple patient visits.20–22

A simplified system, the Cepheid Xpert HIV-1 Viral Load 
system, is a point- of- care (POC) VL assay that uses indi-
vidual cartridges which perform an integrated extraction 
and quantitative real- time PCR for quantitative measures 
of HIV RNA23 . The Cepheid Xpert HIV-1 VL system can 
be used at health facilities by minimally trained staff and 
results returned to the patient on the same day.24 25 This 
system gives clinicians the opportunity to identify subop-
timal ART adherence sooner than standard assays and 
thus provide real- time feedback to patients about their 
adherence. This may lead to stronger counselling, and 
allow for quicker clinical decisions about appropriate 
treatment and treatment failure. Since adolescents are 
at high risk for non- adherence and failing treatment, 
returning VL results faster to reinforce adherence could 
be an opportunity to improve health outcomes.

From a feasibility standpoint, POC VL testing does not 
rely on the availability of laboratories with high technical 

expertise. Moreover, even when adequate laboratories 
exist, POC VL testing reduces the logistical complexity 
of transporting specimens and results to and from a clin-
ical site. POC VL testing also reduces the amount of time 
between testing and results. Since results are available 
the same day of testing, this reduces the likelihood of 
patient attrition prior to receiving the result. We hypoth-
esise that the timely return of a concrete, quantitative VL 
result may enhance the impact of adherence counselling, 
and assist the clinician in formulating a suitable treat-
ment plan including regimen changes. From a psycho-
logical standpoint, we hypothesise that providing a blood 
sample and receiving the VL result in the same visit could 
help adolescents conceptualise the connection between 
behaviour (ART adherence) and potential for negative 
health outcomes (high VL). As adolescents develop cogni-
tively, they are still transitioning from concrete thinking 
to abstract thinking and they may lack the conceptual 
understanding of long- term or currently unseen conse-
quences of not adhering to a medication regimen.26–28

While the theoretical benefits of POC testing appear 
promising, drawbacks in their field implementation 
have been highlighted in the literature. POC VL testing 
requires a constant power supply, proper assay mainte-
nance and quality assurance, and supply chain capacity to 
stock, store, and safely dispose of cartridges29 . Evaluating 
the feasibility of implementing a new POC VL testing 
protocol is needed.

We designed a randomised clinical trial (NCT03288246) 
to evaluate the implementation of POC VL testing and 
its effect on health outcomes and knowledge compared 
with standard of care (SOC), laboratory- based VL testing, 
among adolescents and youth living with HIV. The primary 
objective of the study is to describe the implementation 
of POC VL testing compared with standard laboratory- 
based VL testing. We hypothesise that POC VL testing 
paired with same- day patient education and counselling 
will result in a higher proportion of participants receiving 
their test result (fewer samples lost or results not accu-
rately linked back to charts), and shorter time between 
testing and participant receipt of results. The secondary 
objective of the study is to evaluate the effect of POC VL 
testing on VL suppression and participant comprehen-
sion of the correlation between ART adherence and VL 
suppression. We hypothesise that providing same- day VL 
test results accompanied by adherence counselling the 
same day as testing could improve these outcomes.

METHODS AND ANALYSIS
Study design
This study is designed as an unblinded randomised clinical 
trial among adolescents and youth aged 10–24 years living 
with HIV who have been on ART for ≥6 months. Adoles-
cents are randomised 1:1 to one of two arms: (1) the POC 
arm or (2) the SOC arm. In the POC arm, adolescents 
have a POC VL test and receive adherence counselling 
informed by the VL result the same day as testing. In the 
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SOC arm, adolescents have a standard laboratory- based 
test and then approximately 1 month later, once the VL 
test result is processed at the central laboratory and the 
result is linked back to the electronic medical record 
(EMR), they receive adherence counselling informed 
by the VL result at the follow- up clinic visit. The steps 
between sample collection and participant receipt of VL 
results, comparing the POC and SOC arms are described 
in figure 1A,B. A randomised design allows us to rigor-
ously evaluate the implementation of POC VL testing 
compared with standard laboratory- based VL testing 
comparing the steps involved with processing the VL test 
in each system. The randomised design will also minimise 
potential bias due to confounding factors in evaluation 
of the impact of POC VL testing on VL suppression and 
comprehension of the correlation between VL and ART 
adherence.

Study site
The study takes place at GHESKIO, the French acronym 
for the Haitian Group for the Study of Kaposi's Sarcoma 
and Opportunistic Infections, an HIV/AIDS clinic in 
Port- au- Prince, Haiti. GHESKIO is the largest provider of 
HIV care in the Caribbean and provides HIV counselling 
and testing to nearly 40 000 patients and ART to 20 000 
patients annually. GHESKIO has an on- site satellite labo-
ratory which performs rapid tests for HIV and syphilis 
and urine pregnancy testing.

Study intervention
Intervention arm: POC VL testing
The intervention arm participants are asked to arrive for 
their visit before 11:00. They receive the Cepheid GeneX-
pert HIV-1 POC VL test. The blood sample is collected 
onsite at the phlebotomy clinic and processed onsite by 

a laboratory technician. Processing includes centrifuging 
the blood sample for 15 min to separate plasma from 
whole blood, and then the Cepheid GeneXpert HIV-1 
VL system automates the testing processes including 
RNA extraction, purification, reverse transcriptions and 
cDNA real- time quantification in one cartridge within 
90 min. We chose the Cepheid GeneXpert HIV-1 VL 
testing system because minimally trained, onsite staff can 
test samples individually and on- demand.25 30 The assay 
is WHO prequalified for use in HIV management with 
plasma31 and in an evaluation to determine its perfor-
mance relative to the laboratory- based Abbott m2000sp/
m2000rt assay, with a similar threshold of detection (40 
copies/µL), was highly concordant23.

The POC VL test result is processed and returned to the 
study nurse within 3 hours of collecting the blood sample, 
which the study nurse then provides to the participant 
with immediate adherence counselling. In the event that 
the test result is not available the same day (eg, there is 
an error with the POC VL assay or the participant arrives 
at the clinic too late for the test to be processed the same 
day), the clinician receives the result from the onsite 
laboratory the next day and the participant is called to 
return for the result. Participants are followed monthly 
and receive a follow- up POC VL test at month 6.

Control arm: standard laboratory-based VL testing
In the current SOC, participants receive a standard 
laboratory- based VL test which requires samples to be 
sent offsite to a central laboratory for processing (~1 hour 
drive from the clinic). At the central laboratory, they are 
stored, batched with other samples and run weekly in the 
fully automated Abbott m2000sp/m2000rt system. Once 
the result is available, it is manually entered by laboratory 

Figure 1 (A) Standard laboratory- based VL testing steps. (B) POC VL testing steps. EMR, electronic medical record; POC, 
point- of- care; VL, viral load.
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staff into an Excel 2013 spreadsheet which is emailed to 
the clinic and then manually entered by data manage-
ment staff into the EMR. At the next visit, if results are 
available, the clinician retrieves them from the EMR to 
return to the patient and provide appropriate adher-
ence counselling informed by the result. The duration 
of this process—from sample collection to patient return 
of results—varies depending on the volume of samples 
collected each day and on laboratory and data manage-
ment staffing. Average time from blood collection to avail-
ability of the result in the EMR is 2–3 weeks. Per standard 
clinical care, adolescents receive the VL result and adher-
ence counselling informed by the result at their next visit, 
1 month after providing the blood sample. There is no 
mechanism for ‘flagging’ a high VL to alert a clinician 
and subsequently the participant. We have made as little 
modification to this standard protocol as possible. Partic-
ipants are followed monthly and SOC arm participants 
receive adherence counselling informed by the VL test 
result if it is available in the EMR at the next monthly visit.

Participants in both arms receive a reminder phone 
call 1 week before a visit; on this call the POC arm partic-
ipants are reminded to arrive before 11:00 for a visit with 
a VL test scheduled. Participants in both arms receive the 
same adherence counselling curriculum and messages 
following WHO guidelines32 . The content of the adher-
ence counselling is guided by the VL test result. For 
example, if a participant’s VL is <1000 copies/µL, coun-
selling includes positive feedback for ongoing ART adher-
ence and a discussion on how to prepare for or prevent 
any potential challenges to maintain this. If a partici-
pant’s VL result is ≥1000 copies/µL, counselling includes 
identifying current barriers to ART adherence and plans 
for how to address these in order to improve adherence 
and they are scheduled for a repeat VL test 3 months 
from the initial VL test. A key difference between arms 
is the timing of the adherence counselling—intervention 
arm participants receive this the same day as testing (ie, 
month 1 and month 6), and SOC arm participants receive 
this 1 month after testing (ie, month 2 and month 7).

Study objectives, outcomes and measurements
The primary study objective is to describe the imple-
mentation of VL testing across study arms, including the 
proportion of participants who receive a VL result and the 
timeliness of the result (table 1). Process steps include: 
(1) generating a valid VL test result, (2) returning the 
VL test results to the participant and (3) providing 
adherence counselling informed by the VL result. We 
will describe the proportion of steps achieved, the time 
between each step and document reasons for any delays 
or failures to reach a step, comparing study arms. The 
primary outcome will compare the proportion of partici-
pants in each arm who receive their VL test result within 6 
weeks of VL testing. This allows for a short time buffer for 
SOC arm participants if appointments are not scheduled 
exactly 1 month from the previous visit for reasons related 
to school, work, or holidays.

The secondary study objective is to evaluate the effect 
of POC VL testing on health outcomes and participant 
knowledge including: (1) VL suppression at 6 months and 
(2) comprehension of the correlation between VL and 
ART adherence (table 1). VL suppression at 6 months is 
defined as a HIV-1 RNA VL <1000 copies/µL using results 
from the laboratory- based Abbott VL test for both arms. 
Demonstrated comprehension, by the adolescent, of the 
correlation between ART adherence and VL is assessed 
using a VL knowledge questionnaire which was adapted 
from studies that assessed general HIV/AIDS knowl-
edge.33–35 This questionnaire is similar to questions used 
to assess a cognitive behavioural programme—the ‘Life- 
steps Programme’—to improve drug adherence and HIV 
knowledge among adolescents and youth.28 36 Compre-
hension is measured as a binary outcome—participants 
who answer ≥60% of questions correctly on the VL knowl-
edge questionnaire are defined as having demonstrated 
comprehension.

ART adherence will also be measured at 1, 4 and 6 
months by self- report and assessed using a modified 
version of the AIDS Clinical Trials Group questionnaire 
to evaluate adherence by 7 day recall, which has been 
shown to be more accurate for adolescents and youth 
than 30 day recall assessments.37–41 Self- reported adher-
ence is measured as a binary variable: ‘suboptimal’ and 
‘optimal’ based on the answer to the question: ‘In the last 
7 days, on how many days did you miss at least one dose 
of any of your ART medicines’? A response of 1 or more 
missed doses is categorised as ‘suboptimal’ and no missed 
doses is categorised as ‘optimal’.

At each visit with a VL test, participants also provide a 
dried blood spot sample of whole blood. Samples from 

Table 1 Study objectives, outcomes and measurements

Objective 1: describe the implementation of POC VL 
testing compared with standard laboratory- based 
testing

Outcome Measurement

Description of VL testing 
steps

Proportion of participants with:
1. a valid VL test result generated
2. a VL test result returned
3. adherence counselling 

informed by the VL result 
received

Receipt of VL test result Receive VL test result within 6 
weeks

Objective 2: measure the effect of POC VL testing on 
health outcomes

Outcome Measurement

VL suppression <1000 copies/µL

Comprehension of the 
correlation between ART 
adherence and VL result

>60% of correct answers on the 
VL knowledge questionnaire*

*Adapted from assessing general HIV/AIDS and CD4 knowledge.
ART, antiretroviral therapy; POC, point- of- care; VL, viral load.
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a subset of 50 participants (the first 25 enroled in each 
arm) will be analysed to measure the cumulative level of 
tenofovir- diphosphate (TDF- DP) drug level in the blood 
using liquid chromatography- tandem mass spectrom-
etry42 . This will provide an additional marker of ART 
adherence. It will also allow us to assess the correlation 
between cumulative TDF- DP drug concentration, VL and 
self- reported adherence to determine if an unsuppressed 
VL is a result of an ineffective drug regimen or poor 
adherence.

Study population: eligibility and enrolment
All adolescents who had a VL test ≥6 months prior are 
screened for invitation to the study. Specific inclusion 
criteria include adolescents and youth living with HIV 
aged 10–24 who have been on ART ≥6 months as docu-
mented in the GHESKIO EMR; permanent residence in 
Port- au- Prince, and able to provide informed consent/
assent. Exclusion criteria include participants who are 
pregnant at enrolment; coinfected with tuberculosis or 
other comorbidities including cognitive impairment, 
bipolar disorder, psychosis; are in current need of inpa-
tient psychiatric hospitalisation; or require an urgent VL 
test or an ART regimen change the day of enrolment. All 
participants are followed at GHESKIO for the duration 
of the study.

Eligible adolescents are referred to research staff who 
provide an overview of the study, evaluate participant 
understanding of the study and complete study enrolment 

for interested participants. Adolescents and youth 18 
years and older provide written consent and adolescents 
younger than 18 years provide written assent with written 
parental or guardian consent.

Study activities and data collection
Participants are randomised (1:1) using a computer 
randomisation software to either the POC arm or the SOC 
arm at enrolment and followed monthly, per standard 
clinical protocol. Study- scheduled VL tests are conducted 
at month 1 and month 6. Participants with a VL >1000 
copies/µL at month 1 have a repeat VL test done at month 
4 with adherence counselling. This adheres to standard 
clinical care—patients with a VL >1000 copies/µL receive 
counselling to improve adherence and are scheduled for 
a repeat VL test 3 months later (figure 2).

All participants complete a baseline questionnaire at 
study enrolment which captures sociodemographic data 
and clinical history. All participants complete the VL 
knowledge questionnaire at baseline and 1 month after 
receiving VL results and adherence counselling, to eval-
uate change in knowledge after receiving VL results and 
adherence counselling. All participants in the POC arm 
complete a questionnaire evaluating their experience with 
POC VL testing to determine if they would accept POC 
VL testing as standard care. All participants complete an 
adherence assessment at month 1, 4 and 6. The timings 
of study activities including all questionnaires are listed in 
table 2. Data quality control and assurance are conducted 

Figure 2 Study schema. *Month 4 VL test administered only to those with a VL >1000 copies/μL at month 1. ART, antiretroviral 
therapy; VL, viral load.
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regularly for entry errors. Standard data collection, 
assessment and reporting for any adverse events are also 
conducted.

Sample size and power calculations
We calculated the required sample size to address the 
primary outcome of the study: the proportion of adoles-
cents who receive a VL result within 6 weeks of the month 
1 VL test. We calculated the sample size based on a 
retrospective review of VL results available in the EMR 
and interviews with providers at GHESKIO and hypoth-
esise the primary outcome will be common. Between 
July 2016 and December 2016, we observed that 50% of 
participants’ VL results were entered into the EMR within 
6 weeks of sample collection and confirmed this with 
providers in the clinic. The method we have chosen for 
calculation of the sample size is a simple comparison of 
proportions. We assume two- tailed tests, set a significance 
level at 5% and power of 80%. For the primary outcome, 
with a sample size of 124 (62 per arm) we will have 80% 
power to detect a 20% increase (on the additive scale) 
in the proportion of patients who receive their VL result 
within 6 weeks of the month 1 VL test (ie, 70% in the SOC 
arm vs 90% in the POC arm).

We also calculated the required sample size to address 
a secondary outcome of the study: the proportion of 
adolescents who achieve a VL <1000 copies/µL at 6 
months. We anticipate that the secondary outcome will 

be slightly less common. A cross- sectional retrospective 
analysis of VL results among adolescents aged 10–24 who 
had been on ART ≥6 months at the GHESKIO adolescent 
HIV clinic in 2016 showed 40% were virally suppressed. 
For the secondary outcome, with the same sample size of 
124 (62 per arm), we will have 80% power to detect a 25% 
increase in the proportion of participants who are virally 
suppressed at 6 months from the index VL test (ie, 40% 
in the SOC arm vs 65% in the POC arm). Assuming we 
will achieve 85% follow- up in both arms, we are enroling 
a total sample size of 150 (75 per arm).

Analysis and statistical methods
We will conduct an ‘intent to treat’ analysis comparing 
participant outcomes by randomised study arm. We 
will compare the baseline characteristics between arms 
to determine if our randomisation process achieved a 
balance of these characteristics (eg, age, gender, presumed 
route of HIV transmission, age at ART initiation, time on 
ART, current ART regimen, baseline ART adherence and 
baseline VL). For the primary outcome, we will compare 
the proportion of participants who receive the month 1 
VL test result within 6 weeks of testing, by randomisation 
arm. For the secondary outcomes, we will compare the 
proportion of participants who achieve or sustain a VL 
<1000 copies/µL 6 months from the month 1 VL test, by 
randomisation arm. We will conduct secondary analyses 
to examine predictors of all outcomes (eg, time on ART, 

Table 2 Schedule of study activities and follow- up

Enrolment Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7

POC arm

  Consent/randomisation X               

  Baseline questionnaire X               

  Adherence assessment X     X   X   

  VL knowledge questionnaire X   X           

  Acceptability questionnaire   X           

  VL test (Xpert) X     X*   X   

  VL test (Abbott)           X   

  Dried blood spot (DBS) collection X     X   X   

  Adherence counselling informed 
by VL result

X     X*   X   

SOC arm

  Consent/randomisation X               

  Baseline questionnaire X               

  Adherence assessment X     X   X   

  VL knowledge questionnaire X     X         

  VL test (Abbott) X     X*   X   

  DBS collection X     X   X   

  Adherence counselling informed 
by VL result

  X     X*   X

*Only if participant has VL >1000 copies/µL at month 1.
POC, point- of- care; SOC, standard of care; VL, viral load.
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presumed route of HIV transmission) and assess whether 
there are subgroups among which these outcomes are 
more commonly achieved. For all outcomes, we will 
conduct statistical comparisons using χ2 tests for categor-
ical variables, and t- tests for bell- shape distributed contin-
uous variables. All p values will be two- tailed. All analyses 
will be performed using R 3.6.3.

Patient and public involvement
The GHESKIO Community Advisory Board (CAB) facil-
itates communication between the GHESKIO clinic and 
Haitian communities. The CAB includes adolescent 
members who are specifically involved in discussions on 
projects involving adolescents and youth. The study was 
reviewed with the Adolescent CAB during one of their 
quarterly meetings and participants provided feedback 
on the design and implementation. At the end of the 
study, the CAB will comment on the findings and will 
contribute to the dissemination plan.

DISCUSSION
HIV- infected adolescents and youth are a particularly 
vulnerable population and central to the global HIV 
epidemic. Early and prolonged virologic suppression 
is associated with better clinical and neurocognitive 
outcomes among HIV- infected children and adoles-
cents.43 44 We hypothesise that POC VL testing, with 
same- day return of results, will lead to earlier identifi-
cation of patients with poor adherence, earlier oppor-
tunities to intervene and ultimately earlier achievement 
of sustained ART adherence and viral suppression. If 
shown to be feasible and clinically effective, POC VL 
testing could be scaled up to routinely supplement stan-
dard laboratory- based VL testing for use among high- risk 
populations such as adolescents.

While the theoretical benefits of POC technologies 
appear substantial, drawbacks in their field implementa-
tion have been highlighted in the literature.29 45–50 Simple 
‘scale- up’ of POC testing has to take into consideration 
the larger health system and the subsequent changes that 
POC testing introduces. These changes include shifts in 
the supply chain which require clinics to monitor stock of 
different and potentially more complex supplies as well 
as securing a constant power supply and extra storage 
space. While designed to simplify processes, POC testing 
increases clinic responsibility and requires additional 
capacity.48 49 POC testing also places additional responsi-
bility on the provider and a longer visit is perceived nega-
tively by those already overburdened with high patient 
volume. Finally, POC testing also changes the patient expe-
rience including longer visits. For example, one study has 
shown that some patients still choose to return for their 
test results at a later visit if POC testing lengthens the visit 
(eg, waiting 1 hour for result)51. If POC technologies are 
not implemented with consideration for the larger health 
system and potential unintended consequences, poor 
uptake can limit their feasibility and impact. In this trial, 

we will evaluate the implementation of POC VL testing to 
determine if any of these potential drawbacks will impact 
this new protocol and to what extent.

Our trial has several limitations to note. We have a rela-
tively small sample size and the study is being conducted 
at a single site, which could limit the generalisability of our 
results to other locations and among other populations. 
However, GHESKIO is the largest HIV/AIDS clinic in the 
Caribbean, and the findings of this trial could be used 
to design and implement similar studies to evaluate the 
impact of a POC VL testing intervention in other settings. 
Second, the POC VL testing intervention is narrow in 
scope when considering the magnitude of barriers that 
impede adequate ART adherence among adolescents. We 
recognise it is optimistic that returning a VL test result 
the same day can make widespread impact to improve 
ART adherence and viral suppression. If POC VL testing 
is shown to be effective, it could be used in combination 
with a package of additional interventions which address 
other patient- level barriers like stigma or lack of social 
support. We also acknowledge that there are potential 
unintended consequences to returning test results the 
same day—adolescents may feel ‘caught’ or shamed 
if the test result does not align with their reported self- 
adherence52 . However, counsellors are comprehensively 
trained to never convey blame or shame to the adoles-
cent, but rather to show acceptance that adherence is 
difficult and assure participants they will provide inten-
sive support to make improvements.

Adolescent and youth HIV outcomes remain far from 
the Joint United Nations Programme on HIV/AIDS 
(UNAIDS) 90–90–90 targets and innovative interventions 
are needed to both decrease morbidity and mortality 
among this vulnerable population and curb onward 
transmission of HIV. This trial will provide evidence as 
to whether a POC VL test is feasible and can simplify the 
VL testing process, and importantly whether it will result 
in faster clinical decision- making and improved health 
outcomes for adolescents with HIV.53 54

Ethics and dissemination
This study is approved by the GHESKIO, Weill Cornell 
Medicine and Columbia University ethics committees. All 
participants sign an informed consent form, and assent 
form as indicated, prior to any involvement in the study. 
The trial began enrollment in May 2018 and completed 
in August 2019. The study results will be presented at 
international scientific conference and will be submitted 
for publication in peer- reviewed journals.
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