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ABSTRACT

Introduction An increase in cardiovascular disease (CVD)
among people living with HIV infection is linked to platelet
and immune activation, a phenomenon unabolished by
antiretroviral (ARV) drugs alone. In small studies, aspirin
(acetylsalicylic acid [ASA]) has been shown to control
immune activation, increase CD4+ count, halt HIV disease
progression and reduce HIV viral load (HVL). We present

a protocol for a larger ongoing randomised placebo
controlled trial on the effect of an addition of ASA to ARV
drugs on HIV disease progression.

Methods and analysis A single-centre phase IIA double-
blind, parallel-group randomised controlled trial intends to
recruit 454 consenting ARV drug-naive, HIV-infected adults
initiating ART. Participants are randomised in blocks of 10
ina 1:1 ratio to receive, in addition to ARV drugs, 75 mg
ASA or placebo for 6 months. The primary outcome is the
proportion of participants attaining HVL of <50 copies/
mL by 8, 12 and 24 weeks. Secondary outcomes include
proportions of participants with HVL of >1000 copies/
mL at week 24, attaining a >30% rise of CD4 count from
baseline value at week 12, experiencing adverse events,
with normal levels of biomarkers of platelet and immune
activation at weeks 12 and 24 and rates of morbidity and
all-cause mortality. Intention-to-treat analysis will be done
for all study outcomes.

Ethics and dissemination Ethical approval has been
obtained from institutional and national ethics review
committees. Findings will be submitted to peer-reviewed
journals and presented in scientific conferences.

Trial registration number PACTR202003522049711.

INTRODUCTION

Despite the introduction of antiretroviral
therapy (ART), HIV has remained a public
health concern globally, and still with high
burden in Eastern and Southern Africa.' The
scaling up of the ART programmes has led
to general improvement of life expectancy
of people living with HIV (PLHIV) and/or
AIDS.?” This, however, has brought secondary
challenges that come with chronicity of the

Strengths and limitations of this study

» This study is a double-blind, randomised controlled
trial and also larger than previously reported studies
looking at the effect of low-dose acetylsalicylic acid
(ASA) on HIV disease.

» This study involves HIV-infected individuals as con-
trols. These are more comparable to HIV-infected
individuals exposed to ASA than HIV-uninfected in-
dividuals and/or healthy volunteers.

» Adherence evaluation is limited to pill count instead
of the most objective method (measuring drug lev-
els); however, participants receive regular remind-
ers to improve pill count as a method of measuring
adherence.

HIV disease such as increased burden of
non-communicable diseases, heightened
morbidity and mortality, as well as further
complications  from  non-AIDS-defining
cancers, liver, pulmonary and cardiovascular
diseases (CVDs), which have been on the
rise.?”

CVD is now one of the top causes of
morbidity and mortality among PLHIV.*®
This is partly because PLHIV have a higher
risk of CVD than the general population, the
risk being even higher in those on antiretro-
viral (ARV) drugs.” Indeed, previous studies
have reported an association between ARV
drugs and CVD.'" Other factors that have
been associated with the increased risk of
CVD in PLHIV include replication of HIV,
a low CD4 count, prolongation of life, high
prevalence of traditional risk factors for CVD,
and chronically high platelet and immune
activation.''™"?

T-cell activation, although less clearly,
and the activation of monocytes and plate-
lets have been reported to play a role in the
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development of CVD in PLHIV.'* For example, in PLHIV,
monocytes are persistently activated, and their activation
is associated with HIV pathogenesis and progression, and
development of CVD.""" Tecell activation is associated
with subclinical atherosclerosis,' while platelet activation
is reported to be one of the causes of monocyte activa-
tion." Activation of any of these cells may be reflected
by an associated plasma and/or cellular marker such as
soluble CD14 (sCD14) for monocytes, soluble P-selectin
(sP-selectin) for platelets and expression of CD69, CD38
and HLA-DR for T cells.'"™'

In HIV-non-infected elderly individuals and those
with chronic kidney disease, sCD14 has been linked to
CVD such as myocardial infarction (MI).22 % Likewise, in
PLHIV, sCD14 is associated with CVD.* Elevated levels of
sP-selectin are associated with atherosclerosis and throm-
bosis and are predictive of future adverse events such as
MI and stroke.” "

Percentages of activated T cells and plasma levels
of sCDI14 and sP-selectin are higher in the PLHIV as
compared with those in the general population.'
Furthermore, even with successful treatment with ARV
drugs, percentages of activated T cells® and plasma levels
of sCD14 remain higher than that in the HIV-uninfected
population.” ™ There are conflicting data on the effect
of ARV drugs on plasma levels of sP-selectin. In some
reports, sP-selectin levels normalise to non-HIV-infected
levels with ARV drugs,”* while in other reports, the levels
do not decrease® or do not normalise to non- HIV
infected levels.”” *® In fact, abacavir-based ARV regimen
has been reported to cause enhancement of platelet acti-
vation and platelet hyperactivity.”’ ™ Protease inhibitor
(PI)-based ART has also been implicated in increasing
platelet activation with patients on Pl-based ART having
up to double levels of platelet activation compared with
ARV naive counterparts.”’ In view of this possible draw-
back of ARV drugs on immune and platelet activation, an
additional drug may be necessary for effective prevention
of non- infectious comorbidities including CVD in HIV
infection.*

Aspirin or acetylsalicylic acid (ASA) is a drug with anti-
platelet and anti-inflammatory properties. The acute role
of ASA on the increased platelet and immune activation
in PLHIV has been explored with conflicting findings. In
two different studies, low-dose ASA appeared to lessen
platelet and/or immune activation and the associated
biomarkers in PLHIV,19 40 \hile in another study, low-dose
ASA did not affect biomarkers of immune activation."'

ASA has also been reported to have beneficial effects
in highly active antiretroviral therapy (HAART)-
naive patients, including halting clinical HIV disease
progression” and  significantly  increasing  CD4
counts.” ¥ However, in one study conducted in Nigeria,
an ASA containing combination resulted in a higher
increase in CD4 counts at 24 weeks compared with a non-
ASA containing combination. This increase, however, was
insignificant.** Nevertheless, the use of ASA in PLHIV is
associated with other beneficial effects like decrease in

28 29

p24 antigen, decrease in tumour necrosis factor alpha,
improvement in body weight (together with body mass
index) and haemoglobin levels.* **

ASA has also been observed to possibly have virolog-
ical benefit among PLHIV. In a 12-month, three- arm,
placebo-controlled pilot study conducted in Zimbabwe,
300 mg of ASA given four times a day to ARV-naive HIV-
infected patients resulted in no increase in HIV viral load
(HVL) compared with an increase in HVL observed in the
placebo arm of the study.* In another study in Zimbabwe
involving ARV-naive patients with AIDS, there was a
decrease in HVL in the first 6 months of a combination of
300 mg ASA four times a day together with chloroquine
and micronutrients.”” When chloroquine was stopped
but ASA and micronutrients continued for an additional
3 months, there was a further decrease in median HVL.
In the two studies, however, the decline or no increase
in HVL cannot be attributed to ASA alone. Furthermore,
these studies involved small numbers of participants and
used moderate to high doses of ASA in combination with
other drugs or nutrients.** ** It is therefore, necessary to
conduct further studies to show the effect of ASA alone
on HVL in larger studies using low-dose ASA, which is
relatively safer and may provide reduction in CVD risk
and/or other non-AIDS complications.

Literature shows that additional therapy to ARV
drugs may compromise adherence to ARV drugs among
PLHIV.* However, when additional pill is associated with
significant benefit, the addition may be justifiable. For
example, addition of medication for methadone main-
tenance therapy and antidepressants has been reported
to improve adherence to ARV drugs among HIV-infected
patients in some studies.” * Therefore, considering
the reported benefits of ASA in PLHIV, we present the
protocol for an ongoing single-centre phase IIA double-
blind, parallel-group randomised controlled trial to study
the effect of the addition of low-dose ASA on both HIV
disease progression and adherence to ARV drugs in a rela-
tively large sample size of HIV-infected patients initiating
ART. The specific objectives of the trial are comparing
HVL, CD4, biomarkers of immune and platelet activa-
tion, morbidity (number of health facility/hospital visits
for medical attention/care because of illness and/or
number of health facility/hospital admissions) and all-
cause mortality in patients on ART alone or ART plus 75
mg ASA and determining the level of adherence to ARV
drugs over a 6-month period in the ART plus ASA arm
and the placebo arm.

We hypothesise that addition of low-dose ASA to ART
in the newly recruited HIV-infected patients will be asso-
ciated with earlier and sustained virological suppression
and better immunological and clinical responses. More-
over, addition of low-dose ASA to ART will not compro-
mise adherence to ARV drugs.

Previous studies that looked at the effect of ASA on HIV
infection parameters such as HVL and CD4+ count in
PLHIV involved the use of very high doses of ASA (up to
1800 mg/day).**** However, such high doses carry high
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risk of adverse effects such as gastrointestinal bleeding
and, rarely, cerebral bleeding, which are less likely with
low doses. The use of this drug at such high dose as part
of routine HIV care will be potentially hazardous. On
the other hand, studies that have looked at the effect of
ASA on biomarkers of platelet and/or immune activation
have demonstrated effect with low-dose ASA, which may
be considered safe in routine care.' ** Additionally, low-
dose ASA is known to have an antiplatelet effect and thus
appropriate for suppressing platelet activation. There is
increased platelet activity leading to increased immune
activation in PLHIV, which is associated with the increased
CVD risk. This increased platelet activity is not completely
abolished by ARV drugs,” *° and indeed, there are reports
that ARV drugs may enhance platelet activation.™ >
Therefore, low-dose ASA added onto ARV drugs may be
the more appropriate intervention than high-dose ASA
for reducing CVD risk in PLHIV.

The use of placebo as a comparator in this trial is
appropriate and does not present any ethical concern
because the use of low-dose ASA is not standard of care
and participants in the placebo group continue receiving
ARV drugs.

METHODS AND ANALYSIS

Study design

This trial is a single-centre phase IIA double-blind,
parallel-group randomised placebo-controlled study
aiming at determining the effect of low-dose ASA on viro-
logical, immunological and clinical parameters among
HIV-infected individuals initiating ART.

Study setting

The study is implemented at two Management and Devel-
opment for Health-supported HIV care and treatment
clinics (CTCs) in Temeke district, Dar es Salaam region,

Tanzania. These sites are large volume clinics operating
6 days a week where three to five newly diagnosed HIV-
infected patients are recruited daily at each site.

Study population

The study participants for this study are newly recruited
HIV-infected patients initiating ART. At the time of recruit-
ment, all participants are naive to ARV and planned to
initiate on ART. All participants should show willingness
to stay in Dar es Salaam and attend the respective CTCs
for at least six consecutive months. This mandate is to
minimise loss to follow-up cases. Those who are asthmatic,
pregnant, predisposed to bleeding, on antithrombotic
therapy and therapy with prohibited drugs (see online
supplemental file 1), with active or history of peptic ulcer
disease, previous intolerance or allergy to ASA or any ASA
products and/or severe renal disease (estimated glomer-
ular filtration rate <30 mil/min/1.73 m2) are excluded
(see table 1).

Selection of participants

Prospect participants are informed of the study and
invited to participate by a study nurse. Those who agree
to participate are prescreened for potential eligibility.
Each potentially eligible participant is asked to provide
a written informed consent (see online supplemental file
2) by study doctor before being screened for eligibility
and those who meet all the inclusion criteria and none of
the exclusion criteria are enrolled into the trial.

Randomisation and blinding

Computer-generated randomisation table for each site
has been performed separately so that each site contrib-
utes equally to the minimum sample size. Eligible partic-
ipants are block-randomised to either study drug, in
addition to ART, in a ratio of 1:1. Each block comprises
10 participants. A randomisation schedule, prepared by

Table 1 Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Consenting newly recruited male or female HIV-infected
patients

ARV drug-naive initiating on ARV drugs
Age 18 years or older

Willingness to stay in Dar es Salaam for at least 6
consecutive months

Willingness to attend HIV clinics at Temeke or Mbagala Rangi
Tatu hospitals for at least six consecutive months

Previous intolerance or allergy to ASA or any ASA products

Asthmatics

Predisposition to bleeding (increased chance of bleeding due
to being on antiplatelets and/or anticoagulants and/or having
history of or active diagnosis of bleeding disorder; see online
supplemental file 3)

Antithrombotic therapy
Therapy with prohibited drugs (see online supplemental file 1)

Active or history of peptic ulcer disease
Pregnancy
Severe renal disease (eGFR <30 mil/min/1.73 m2)

ARV, antiretroviral; ASA, acetyl salicylic acid; eGFR, estimated glomerular filtration rate.
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an independent statistician in Boston, Massachusetts,
USA, was sent electronically to an independent pharma-
ceutical technician stationed at the Muhimbili University
of Health and Allied Sciences (MUHAS) for labelling
of the study drug boxes. The randomisation schedule
contained study numbers placed against their respective
study letters representing the study sites and treatment
groups. The pharmaceutical technician is the only person
who knows the drug company codes for identification
of the placebo and ASA drugs but does not have direct
contact with the participants. The drug boxes are stored
at MUHAS and doses for the participants are sent to the
respective sites monthly where blinded clinic pharmacists
dispense them. All members of the study team and the
study participants are blinded to treatment allocation.
Only the independent statistician and the independent
pharmaceutical technician are not blinded. The rando-
misation code remains with the statistician until the time
of report writing. Following completion of the study,
the randomisation code will only be available once all
collected data will have been entered into the database
for every participant and the database has been final-
ised. During the study duration, breaking the code will
only occur on recommendation by the Data and Safety
Monitoring Board (DSMB). In such circumstances, the
participant’s study number will be sent to the indepen-
dent statistician to provide the corresponding treatment
allocation to the DSMB.

Intervention

Aspirin arm

In addition to their ARV regimen, participants self-
administer blister packaged enteric coated tablet of
75 mg ASA (Cardisprin 75, Cosmos, Nairobi, Kenya)
for 24 weeks at a dose of one tablet per day at evening
times swallowed wholly with a glass of clean drinking
water, preferably after a meal. All adults initiating ART
are prescribed the default combination of tenofovir
(TDF) +lamivudine (3TC)+dolutegravir (DTG). Those
with contraindications are alternatively prescribed abaca-
vir+3TC+DTG or TDF +3TC+efavirenz and in special situ-
ations zidovudine+3TC+DTG.*

Placebo arm

In addition to their ARV regimen, participants self-
administer blister packaged placebo (Cardisprin 75,
Cosmos, Nairobi, Kenya) for 24 weeks at a dose of one
tablet per day at evening times swallowed wholly with a
glass of clean drinking water, preferably after a meal. The
placebo has colour, shape and size similar to ASA.

There will be no any allowable dose modifications.
However, the investigator may withdraw a patient from the
study treatment procedures if the patient will be in viola-
tion of the protocol, experience a serious adverse event
(SAE) that is related to the study drug, develop (during
the course of the study) symptoms or conditions listed in
the exclusion criteria and/or require a medication that
is prohibited by the protocol. The investigator will also

withdraw all participants from the study treatment if the
study is terminated. Patients will be free to withdraw from
the study at any time on their request. All the patients
who will be withdrawn from the study will be followed up
to completion of 6 months of follow-up for collection of
safety data.

Evaluation

During screening for eligibility, demographic informa-
tion, medical history including history of CVD and risk
factors, previous and current medication, HIV diagnosis
and treatment and contraindication to ASA are taken.
In addition, patients go through vital signs and anthro-
pometric measurements and a thorough physical exam-
ination. For female patients, urine for pregnancy test
is done at baseline and subsequent visits to screen for
pregnancy (Laborex, Zhejiang Orient Gene Biotech Co.,
China). After qualifying for enrolment and randomis-
ation, participants provide blood samples for full blood
picture (FBP), liver function tests (LFTs), renal function
tests (RFTs), lipid profile, CD4 count, HVL, plasma levels
of sCD14, sP-selectin and for markers of T-cell activa-
tion and exhaustion (CD69, CD38, HLA-DR and PD-1,
respectively).

Each enrolled participant will have a total of 6 monthly
visits. Assessment and tests that are done in each follow-up
visit are summarised in the table 2.

All adverse events (AEs) will be recorded on a specially
designed form and will be classified (mild, moderate and
severe). The relationship with the study medication will
be judged and the action taken will be recorded. AEs will
be followed up until resolution or end of study. All SAEs,
whether or not deemed drug-related, or expected, will be
reported to the MUHAS and the national ethics commit-
tees within 24-72 hours of occurrence using the SAE noti-
fication form. Clinical trial participation insurance has
been purchased should there be an event of death of the
participant and/ or total permanent disability resulting
from the study drugs but not from any other cause which
has nothing to do with the study.

Laboratory tests

Different volumes of blood are drawn from each patient,
depending on the visit (table 3). All samples are trans-
ported in a cool box at room temperature to the MUHAS
immunology laboratory (IL) and MUHAS Clinical
Research Laboratory (MCRL) for processing, storage
and/or analysis. Time allowable from sample collection
to processing of FBP and CD4 count is 6 and 24 hours,
respectively. At the MCRL, 50 pL. drawn from 4 mL blood
sample in K2 EDTA vacutainer tube is used for analysis of
FBP using Sysmex analyser (Sysmex Corporation, Japan),
and the rest is transported to the Infectious Disease
Centre laboratory within Dar es Salaam for CD4 count
(FACSPresto; BD Biosciences, San Jose, California, USA).
Lipid profile, RFT and LFT are tested using COBAS
Integra 400 Plus (Roche Instruments Centre AG, Switzer-
land) from serum obtained from centrifugation (at 2500
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Month Visit 0 Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6

<

Screening

<

Medical history

<

Height measurement

<
<
<
<
<
<
<

Blood pressure measurement

<
<
<
<
<

Confirm eligibility

CD4 count

<
<
<

<
<

FBP, LFT, RFT, lipid profile

<<
<
<
<<
<
<

Study drug dispensing

<
<
<
<
<
<

Compliance to ASA check

<
<
<
<
<
<

Adverse event check

Concomitant medication check v Vv v v v v

ART, antiretroviral therapy; ASA, acetyl salicylic acid; FBP, full blood picture; LFT, liver function test; RFT, renal function test; sCD14, soluble
CD14; sP-selectin, soluble P-selectin.

rpm for 15 min) of 4 mL sample (in red topped vacutainer ~ will slowly be brought to room temperature at the time
tube) within 6 hours since collection. The obtained serum  of analysis.

Visit Test Vacutainer tube Volume (mL)

Visit 2 HVL K2 EDTA 8

Visit 6 FBP, CD4 count K2 EDTA 4
HVL, sCD14, sP-selectin, PBMCs separation for markers of T-cell activation K2 EDTA 12
and exhaustion
Lipid profile, RFT, LFT Red topped 4

FBP, full blood picture; HVL, HIV viral load; LFT, liver function test; PBMC, peripheral blood mononuclear cell; RFT, renal function test; sCD14,
soluble CD14; sP-selectin, soluble P-selectin.

(3]
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At the IL, 12 mL sample in K2 EDTA vacutainer tube
for plasma and peripheral blood mononuclear cells
(PBMCs) is centrifuged at 1500 times gravity (xg) for
10 min at minimum acceleration and deceleration to
separate plasma within 2 hours from the time of sample
collection. Separated plasma is aliquoted in 1.5 and 4.5
mL portions and immediately stored at -80°C. The 1.5
mL aliquot will later be used for HVL testing, while the
4.5 mL aliquot will be shipped to Kumamoto University
in Japan for sCD14 and sP-selectin. sCD14 and sP-selectin
analysis will be done using customised BDTM Cytometric
Bead Array (BD Biosciences). Individual plex assay for
human sP-selectin and sCD14 will be used to configure
a multiplex system for quantification of the targeted
biomarkers simultaneously.

PBMCs are separated from cellular sediment of whole
blood obtained from plasma separation procedure and
then stored at —80°C. These are also to be transported to
Kumamoto University in Japan for T-cell activation and
exhaustion analysis. PBMCs will be thawed and stained
with live and dead fixable yellow stain (Invitrogen,
Carlsbad, California, USA). Aliquots of the stained cells
will then be further stained with CD3 PerCP (BioLegend,
San Diego, California, USA), CD4 AF700, CD8 APC-H?7,
CD69 APC, HLA-DR PE, CD38 APC and PD-1 BV421 (BD
Biosciences), and with CD14 Pacific Blue, CD16 PE and
CD69 PE-Cy7 (BD Biosciences) and acquired on an LSRIT
flow cytometer (BD Biosciences) using FacsDiva software.
Percentages of activated (CD69+ CD38+HLA-DR+) and
exhausted (PD1+) CD4 and CD8 T cells and monocyte
subsets (CD14/CD16/CD69) will be determined by
gating based on isotype controls using FacsDiva software
(BD Biosciences).

Primary and secondary outcomes

The primary outcome is the proportion of participants
attaining HVL of <50 copies/mL at the end of 8, 12
and 24 weeks. In addition, the difference in the propor-
tion and the 95% CI of the difference will be calculated.
Secondary outcomes include proportion of participants
with HVL of >1000 copies/mL at the end of 24 weeks,
proportion of participants attaining a >30% rise of CD4
count from baseline value at the end of 12 weeks,* and
prevalence of morbidity and all-cause mortality. Other
secondary outcomes are proportion of participants with
normal levels of the assessed biomarkers of platelet and
immune activation at the end of 12 and 24 weeks, propor-
tion of participants experiencing AEs, mean percentage
adherence to ARV drugs and mean percentage compli-
ance to the study drugs.

Definitions and measurements of outcomes
Morbidity: The number of health facility/hospital vis-
its for medical attention/care because of illness and/
or number of health facility/hospital admissions. At
each monthly visit, patients are being asked if they
visited any healthcare facility to seek medical care/
treatment and/ or if they were admitted for medical

reasons since last visit. The reason for visit or admis-
sion will be traced from the patient or medical and/or
clinical records, respectively.

All-cause mortality: Confirmed death of any cause with

certification of death by the medical practitioner or a
verbal or telephone confirmation of death from a rel-
ative or friend.

Adherence to ARV drugs: Greater than 90% adher-

ence by pill count.”

Compliance to study drugs: Adherence by pill count
to study drugs for at least 20 days in a 28-day (4-week)
period.”!

Patients’ remaining monthly tablets of study drugs and
ARV are counted to ascertain compliance and adher-
ence, respectively, at each monthly follow-up visit. Overall
compliance and/or adherence will be the average of
the monthly compliances and/or adherences, respec-
tively. For patients who will not last in the study for all
the 6 months, their compliance and/or adherence will be
calculated by taking the average of the monthly compli-
ance and/or adherences, respectively, for the months
they have been in the study.

Data collection and management

Data will be collected through interviewing the patients,
from their medical files/treatment charts and source data
documents and will be recorded on the case report form
(CRF). All data collection procedures are guided by trial
standard operating procedures and are done by a study
team trained on the protocol and the trial operating
procedures. The CRFs will be checked for completeness
and accuracy against the source data. Original CRFs will be
used when entering information into the computer data-
base. The data will be double entered into a computer by
two different data entry clerks and the entered data will
then be verified and cleaned before being subjected to
analysis using the SPSS statistical programme version 23.
The database will be checked against the CRFs for accu-
racy. Data analysis will begin after ensuring that all the
data have been accurately entered. Data will be kept in a
password-secured computer to ensure confidentiality. All
the blood samples will be stored at respective analysing
laboratories, whereas, documents will be stored by the
investigator during the study period until time for destruc-
tion after the data have been analysed and published.

Patient and public involvement
No patients were involved.

Statistical considerations

Sample size calculation

This is based on the proportion of patients on ART alone
with HVL of <50 copies/mL at 8 weeks, which is 75% .2
Assuming that the addition of ASA to ART will give a 15%
increase in this proportion, then at a power of 90%, 10%
loss to follow-up and 95% CI, the sample size per each
arm is 227 participants.
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Statistical analysis

Intention-to-treat analysis will be done. Baseline charac-
teristics will be summarised by treatment arms. %” or Fish-
er’s exact test will be used for comparison of proportions.
Student’s t-test or Wilcoxon rank-sum test will be used for
comparison of means or medians between the two arms.
Descriptive statistics will also be used where appropriate.
A two-tailed p value of <0.05 will be considered significant.

The primary efficacy trial endpoint for this trial is the
proportion of participants attaining HVL of <50 copies/
mL at the end of 8, 12 and 24 weeks. The primary safety
endpoint is gastrointestinal bleeding. %* or Fisher’s exact
test will be used to test the differences in the proportions
of participants with HVL. of <50 copies/mL between the
treatment arms, and also to test the differences in propor-
tions of participants experiencing AEs such as gastrointes-
tinal bleeding.

We will use linear mixed-effects models with a random
intercept and robust SEs to assess mean differences
between baseline and postrandomisation levels of
platelet and immune activation biomarkers by randomi-
sation group. Linear mixed-effects models will account
for within-subject correlation, and accommodate varying
number and timing of measurements per participant
over time.

A generalised linear mixed model with random inter-
cept will be used to assess differences in the proportions
of participants attaining a >30% rise of CD4 and inci-
dence of morbidity. Log-rank test will be used to test the
differences in the incidence rates of death between the
treatment arms.

ETHICS AND DISSEMINATION

The protocol was approved by the institutional
ethics committee of MUHAS (reference number
DA.282/298/01 /C) and the National Health Research
Ethics Committee at the Tanzania National Institute
of Medical Research (NIMR) (NIMR/HQ/R.8a/Vol.
IX/3001). Approval of the protocol and the study drugs
was done by the Tanzania Medicine and Medical Devices
Authority (reference number TFDA0019/CTR/0003/03
and authorisation number TZ19CT0008). Prior to enrol-
ment in the study, a written informed consent is obtained
from each patient.

This study is being conducted in compliance with
the current version of the protocol. Any change to the
protocol document or informed consent form that affects
the scientific intent, study design and patient safety, or
may affect a participant’s willingness to continue partic-
ipation in the study will be considered an amendment
and therefore will be written and filed as an amendment
to this protocol and/or informed consent form. All such
amendments will be submitted to the ethics committees
for approval prior to becoming effective.

The trial has a DSMB comprising a clinical pharma-
cologist, a physician and a biostatistician. This is an inde-
pendent committee which independently monitors the

study at intervals to review progress reports, safety data,
trial performance and progress, and makes pertinent
recommendations to research ethics committees, regula-
tory authority, directorate of research and publications at
MUHAS, and the investigator.

Findings of this study will be sent for publication in
peerreviewed journals and also presented in interna-
tional, regional and local conferences.

DISCUSSION

To the best of our knowledge, there are no studies done
in the highly HIV-burdened sub-Saharan Africa that have
looked at the effect of ASA on HIV infection parame-
ters and biomarkers of platelet and immune activation
concurrently.

The studies thatlooked at the effect of ASA in PLHIV on
HIV infection parameters such as HVL and CD4+ count
involved the use of very high doses of ASA (1.2-1.8 g/day
in divided doses). It is reported, however, that there are
risks for adverse effects such as gastrointestinal bleeding
and rarely cerebral bleeding, which are more likely
associated with high doses than with low doses.”® Again,
these studies involved smaller numbers of participants,
and ASA was given in combination with other drugs
such as chloroquine and/or nutrients such as selenium
and multivitamins.**** Our study is designed to involve
a larger sample size, and ASA in low dose will be given
singly in addition to ART to allow ascertainment of find-
ings directly to it. For studies that investigated the effect
of ASA on biomarkers of immune and platelet activation,
fewer participants were involved.'? **!

The design of our protocol is relevant for attaining the
study objectives. Our design is similar to previous studies
that looked at the effect of ASA in PLHIV in that randomi-
sation is done.*’ ' % However, some of these studies had
HIV-uninfected as controls, an aspect lacking in our study
design." Including HIV-uninfected individuals in this
study would make the design more complex and intro-
duce ethical dilemma of exposing healthy volunteers to
ASA for the duration of the study. In addition, PLHIV as
controls are more comparable to PLHIV exposed to ASA
than HIV-uninfected individuals. HIV-uninfected individ-
uals may be different from the HIV-infected in certain
aspects such as lifestyle, sociodemographic and clinical
characteristics.

Our trial is of a parallel design. Some studies have
differed in design from our study in that cross-over
design was used” *** and that double blinding was not
employed.* Cross-over designs are better suited for
studies involving two or more interventions. Whereas a
randomised cross-over design could be an option for this
trial, randomised double-blind placebo controlled studies
are the gold standard in intervention-based studies and
are thought to generate evidence of highest quality.”

Our study involves HIV-infected patients initiating
ART, while previously reported studies were conducted
in either ARV-naive™™* or ARV-treated, virologically
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suppressed HIV-infected patients.'” *' Our trial involves
ARV-naive individuals initiating ART rather than the viro-
logically suppressed ones so that the effect of ASA espe-
cially on viral load can be determined.

The present study is also designed to assess the level of
adherence to ARV drugs in the presence of an additional
pill and compliance to study drug by pill count method.
Measuring drug levels would be the ideal method of
assessing adherence and/or compliance. However, the
method is very costly and unavailable in routine HIV
management practice in most resource-constrained
settings. To ensure that adherence and compliance
reflect the nearly true adherence and compliance, pill
counts are done on follow-up visits. Throughout the
study, the participants are reminded by a phone call and
a text message of their upcoming study visit a day before
clinic visit, and also they are reminded to carry their drug
boxes and bottles with them on the visit day. The partici-
pants are also educated on the importance of complying
with the study procedure, including adherently taking
their study drugs and faithfully returning their study drug
boxes and bottles for pill count.

If data from this trial show that ASA is beneficial and
does not affect adherence to ART, we will recommend
for larger trials and subsequent addition of ASA to the
recommended first-line ART. On the other hand, if ASA
is shown to have no effect or to be hazardous, a recom-
mendation to avoid ASA in HIV-infected individuals on
ART will be made.
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