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Abstract
Background: Persistent immune activation and inflammation in HIV- version 2 v v
infection are linked to excess cardiovascular risk and other non- (revision) _
communicable diseases. Periodic asymptomatic CMV-reactivity in HIV 1550, 2023 e e
infected patients over a lifetime may contribute to non-AIDS defining
morbidity. Despite undetectable levels of HIV and CMV, these patients . > -
. . . . version 1 : :
continue to have increased levels of biomarkers and immune : ‘
. . . .. . . .. 26 Feb 2021 view view
activations. Statin administration is thought to reduce subclinical
atherosclerosis by decreasing LDL-C levels. It may also add beneficial =~ = mmmmmmm—m———,——"wre
effects against CMV infection. 1. Vicente Estrada "', Complutense University,
Methods: We are conducting a double-blind placebo-controlled trial in Madrid, Spain
which patients are randomized to receive either atorvastatin or
placebo with a ratio of 1:1. This trial aims to study the effect of 2. Rudi Wisaksana, Universitas Padjadjaran,

atorvastatin in statin-naive virally-suppressed HIV-infected patients
with stable ART and CMV seropositivity on carotid intima media
thickness (CIMT), tool that evaluates subclinical atherosclerosis. The Any reports and responses or comments on the
study recruits 80 patients at HIV integrated care unit of Cipto

Mangunkusumo hospital. All eligible subjects have CIMT evaluation as
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primary outcome, along with flow mediated vasodilatation (FMD), liver
fibrosis and steatosis evaluation, fasting lipid, neurocognitive test,
community periodontal index (CPI), and residual immune activation as
secondary outcomes in 48 weeks.

Ethics and dissemination: This study has received an ethical approval
from Health Research Ethics Commitee-Universitas Indonesia and
Cipto Mangunkusumo Hospital. Before joining the study, all
participants fill in an informed consent form. At the end of study
analysis, the trial results will be published and disseminated in peer-
reviewed journals.

Discussion: The main purpose of our study is to evaluate the effect of
atorvastatin administration on CIMT changes in statin naive virally
suppressed HIV-infected patients with stable ART and CMV
seropositivity

Registration: ClinicalTrials.gov ID NCT04101136; registered on 24
September 2019.
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HIV, atherosclerosis, atorvastatin, cytomegalovirus, non alcoholic fatty
liver, cognitive dysfunction, periodontitis
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article can be found at the end of the article.
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([73757) Amendments from Version 1

The main difference between this version and the last is more
detailed information regarding the study population, clearer
explanation of the method, and additional information in the
figure and table.

Any further responses from the reviewers can be found at
the end of the article

Introduction

Highly active antiretroviral therapy (HAART) has contributed
to significant reduction in AIDS related morbidity and mortal-
ity in HIV-infected patients'. Increased longevity in HIV patients
results on increased incidence of chronic non-communicable
diseases (NCDs), particularly cardiovascular disease that has
come out as an important cause of morbidity and mortality.
Cardiovascular disease and other NCDs are associated with
persistent inflammation and chronic immune activation that are
still ongoing even in the state of viral suppression’. Sustained
low-level inflammation cause irritation to the blood vessel,
promoting plaque growth, loosening the plaque, and triggering
blood clots. This occurrence is the primary cause of strokes
and heart attacks”.

There is accumulated evidence that some infectious agents,
such as cytomegalovirus (CMV) and varicella zoster virus
(VZV), may accelerate the course of atherosclerotic disease in
HIV-infected patients’. Cytomegalovirus seropositivity is com-
monly found in the Indonesian population. Prevalence of CMV
seropositivity in pre-marital women is 78.9% while in blood
donors is 98.23%"°. Periodic asymptomatic CMV-reactivity
in HIV-infected patients over a lifetime may play a part in
non-AIDS defining morbidity, including cardiovascular disease,
neurocognitive impairment, renal disease, and cancer®.

Subclinical atherosclerosis has been described in several stud-
ies on HIV-infected patients but no special treatment has been
confirmed yet. There are some traditional and non-traditional
factors that may contribute to the acceleration of atherosclerotic
process in HIV patient, such as dyslipidemia, ART-related
dyslipidemia, and HIV-associated immune activation and
inflammation.

Carotid intima media thickness (CIMT) is known to be
the surrogate marker for subclinical atherosclerosis®’. The
direct correlation between CIMT and atherosclerosis among
HIV-positive patients has been established in several studies®.
A prospective study conducted by Hsu R er al. described that
greater CIMT was found in HIV-positive patients compared to
that in HIV-negative patients, despite of viral suppression,
lipid, and hypertension control”. That study is parallel with
our previous study which confirmed the slight rise of CIMT in
ART-naive patients 12 months after commencing ART. The
CMYV burden measured by using CMV IE level after ART admis-
sion was also correlated with right CIMT'. We also found
that CMV antibody level was inversely correlated with the
Z score of cognitive result before ART admission''.
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Besides CIMT, FMD has also gained more attention in recent
years despite its tight procedure. Flow-mediated dilatation
describes any vasodilatation of an artery following an increase in
luminal blood flow and internal-wall shear stress'”. The imbal-
ance between vasoconstrictor and vasodilator factors lead
to endothelial dysfunction. In addition, the release of inflamma-
tory mediators and altered local shear forces may increase the
synthesis of endothelial derived reactive oxygen species (ROS)".
However, the correlation of FMD value in HIV patients remains
a controversy'®. A small study conducted by Lebech AM et al.
revealed no significant difference between FMD value among
HIV-infected patients with a low cerebrovascular disease (CVD)
risk compared to controls””. Another study on population at
risk of cardiovascular diseases stated that failure in FMD
improvement after six months of antihypertensive therapy is an
independent predictor of coronary events for the next five years'’.
In a longitudinal study on ART-naive patients, a considerable
decrease in vasomotor function was found on FMD examina-
tion five weeks after ART initiation, which could be induced
by immune reconstitution. This endothelial function decrease
is supported by a handful of studies'”~"".

Several studies have linked cardiovascular disease with oral
inflammation, including periodontitis in the general population.
However, its underlying mechanisms and cause-effect relation-
ship remain unclear’*?'. A report in 1989 demonstrated a link
between periodontitis and myocardial infarction. Periodontitis
has now been linked with greater CIMT and impaired FMD"'.
Moreover, cardiovascular disease and periodontitis share predis-
posing factors, such as age, low socioeconomic and educational
background, poor oral hygiene, smoking habits, and inflamma-
tory genotypes’*. HIV infection is thought to aggravate the
existing periodontitis. This is supported by a recent study in the
Netherlands on ART stable patients that linked the co-existence
of HIV and periodontitis with higher risk of age-related
diseases (cardiovascular diseases, autoimmune diseases, and
diabetes mellitus)**. In the general population, higher titers of
the anti-CMV antibodies are proportionally correlated with
the severity of the periodontal lesions and a subset of cases
have detectable CMV DNA in affected tissues™. Biofilm bac-
teria may initially induce gingivitis, which later results on
consequent inflammation that may reactivate latent CMV (pos-
sibly from acinar cells) whilst the macrophage drawn into the
periodontium may include cells infected with the virus, thus
it is able to transfer it to somatic cells™.

Non-alcoholic Fatty Liver Disease (NAFLD), another NCD
that is common in HIV-infected patients, is also closely related
to cardiovascular disease through different immune and meta-
bolic processes. Patients with fatty liver disease are present
with increased visceral adipose tissue (AT) secondary to
inadequate intake of food. This causes a dysfunction in the AT
generating insulin resistance, thereby increasing lipolysis and
resulting in a greater release of free fatty acids (FFAs) into the
bloodstream”’. Others suggest its relation to high concentration
of apoprotein B (APOB) containing atherogenic lipoproteins.
These are formed mainly by the process of increased hepatic pro-
duction of non-high-density lipoprotein (non-HDL) cholesterol
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in order to decrease cholesterol toxicity from the diet™.
Inflammatory factors, pro-coagulation factors, greater forma-
tion of stress molecules, such as ROS and ceramides, also
favor the progression of NAFLD and increase cardiovascular
risk””. The rising evidence of the association between NAFLD
and subclinical CVD may suggest that NAFLD is not only a
marker but may also be actively involved in pathogenesis of
cardiovascular disease™.

Statins, which were first extracted from Pythim sp., Penicil-
lium sp., and Aspergillus sp., are inhibitors of hydroxyl-3-meth-
ylglutaryl coenzyme A. Initially, the target of statin therapy was
to reduce cholesterol levels. Recent studies showed that the
use of statin was also associated with other atherogenic lipid
particles reduction, such as oxidized LDL and phospholipase
associated with lipoprotein’. Statins remain the primary and
secondary key of CVD prevention by improving endothelial
function, slowing the progression of atherosclerosis and stabi-
lizing atherosclerotic plaque. In the HIV population, decreased
oxidized LDL is independently associated with a decrease
in important markers of subclinical atherosclerosis, such as
coronary plaque and CIMT. The dual mechanism of statin use
reduces LDL cholesterol, and modifies inflammatory responses,
antioxidant effects, antithrombic effects (clotting processes),
and removal of blood vessel plaques, thereby preventing cho-
lesterol build-up and muscle proliferation®”. Treating dys-
lipidemia with statins has been challenging in HIV-infected
patients due to potential drug interaction between statins and
antiretroviral drugs as both drugs are metabolized by cyto-
chrome P450. A study comparing pitavastatin and pravastatin
in patients using protease inhibitor shows higher virological
failure in pravastatin group®. However, pitavastatin is expen-
sive as it is not available in generic formulation. Atorvastatin,
another moderate-intensity statin, is available in generic for-
mulation and is widely used in Indonesia. This drug is known
to have no interaction with current antiretroviral drugs used
in Indonesia. Seropositivity to CMV may jointly predict
increased mortality rate in patients with coronary heart disease.
Statin therapy is known to decrease lipid level and also has an
anti-inflammatory effect. A study shows that statin reduces mor-
tality rate among CMV-infected patients with coronary artery
disease™. An in vitro study demonstrates the broad anti-CMV
activity of statins. All statin doses are found to dependently
reduce CMV titers in human aortic endothelial cells. These find-
ings provide new insight into beneficial effects of statins®.
The use of atorvastatin, a cheap and widely accessible drug
in Indonesia, has not been specifically studied in term of
improving cardiovascular outcome in HIV-infected patients
under ART.

We conduct a randomized double-blind placebo-controlled
trial that primarily aims to evaluate the effect of atorvastatin on
carotid intima media thickness (CIMT) in virally-suppressed
HIV-infected patients with CMV seropositivity. Secondly,
this trial also evaluates the other marker values, such as FMD,
liver fibrosis and steatosis, fasting lipid, neurocognitive test,
CPI, and residual immune activation as secondary outcome for
48 weeks.
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Protocol

Participants and interventions

This study uses randomized control trial in which subjects
are assigned to a double blind randomized with placebo-
controlled clinical trial study with atorvastatin 20 mg in
virally-suppressed HIV-infected patients.

Study setting and sample size

The study is taking place in a single center, the HIV integrated
clinic Cipto Mangunkusumo Hospital, Jakarta. All patients
receive government free antiretroviral program according to
Indonesian guidelines. The first-line regimen consists of two
nucleoside reverse transciptase inhibitors (NRTIs) and one
non-nucleoside reverse transcriptase inhibitor (NNRTI), and the
second-line regimen of two NRTIs and one protease inhibitor
(PI). The majority of patients belong to urban and mainly low-
to middle-income families living in Jakarta. Assuming that
the effect size is 0.1, standard deviation is 0.12, and the use of
2 sample t-test, the sample size needed for 90% power and 5%
significant level is 32 per arm. With an additional 20% drop
out rate, each arm (placebo and control group) will need 40
participants.

Eligibility criteria and recruitment

Patients, men and women aged between 20 to 45 years old,
using stable ART (no adverse drug reactions, no pregnancy or
current illnesses, understand lifelong adherence, and evidence
of successful treatment) for at least a year with positive CMV
IgG and viral load of HIV RNA <50 copies/mL are recruited to
the study. Viral load, anti-CMV antibody, and lipid panel tests
are done before defining the eligibility criteria. Participants
are also required to not use any statin therapy 6 weeks before
enrollment. Patients with the following conditions are excluded
from the study:

e patients undergoing hepatitis C DAA therapy

e decompensated cirrhosis or acute liver failure
e history of coronary artery disease

e history of diabetes mellitus

e history of brain infection, epilepsy, or stroke
e history of rhabdomyolysis or myopathy

e pregnant or breastfeeding during study

e severe depression

e patients using statin therapy in the 6 weeks prior to the
study

e history of statin hypersensitivity

e patients with a Framingham Risk Score above 10%
within LDL >130

Interventions and participant timeline

All potential participants receive an explanation about the
purpose and method of the study and are informed of their
rights to stop or refuse to take part in the study. A special
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mobile number is available for potential participants to obtain
additional information should they wish. All potential par-
ticipants are contacted again to schedule an appointment if
they agree to continue with all of the procedures. After screen-
ing is completed, they will be interviewed and examined at the
clinic area, which includes CIMT, FMD, and neurocogni-
tive evaluation. The oral examination is conducted at the den-
tistry clinic and the transient elastography examination will be
conducted at the hepatology clinic. Figure 1 presents a CON-
SORT diagram of the anticipated number of participants needed
to be screened in order to reach a target of 80 participants
randomized to atorvastatin or placebo.

Participants receive either 48 weeks of 20 mg atorvastatin
or placebo once daily. We use oral atorvastatin 20 mg capsule
in generic form and a placebo capsule prepared by the hospital
pharmacist, composed of starch which is similar to atorvasta-
tin capsule in size, shape, and color. Packagings are identical
in appearance for both atorvastatin and the placebo.

Study outcomes

The primary aim of this study is to compare the effect of
48 weeks of 20 mg daily atorvastatin versus placebo on CIMT
in virally suppressed HIV patients with CMV seropositivity.
Other aims are to assess:

e the interaction between baseline CMV copy number and
the effect of atorvastatin on CIMT, FMD, neurocognitive
function, liver fibrosis and steatosis, lipid profile, and
immune activation biomarkers (sCD14, VCAM, ICAM,
hsCRP, and 2M) changes in 48 weeks.

 the changes of lipid, liver fibrosis and steatosis, neurocog-
nitive, several immune activation biomarkers, and CPI in
virally suppressed HIV patients with CMV seropositivity
given 48 weeks of 20 mg daily atorvastatin compared
to placebo

Assignment of interventions

Participants who meet the inclusion criteria are randomized
into atorvastatin groups and placebo groups with a ratio of 1:1
(40 subjects per group). Randomization using STATA version
14.2 based on randomization of permutation blocks with block
4 sizes is carried out by statistical analysts. The administra-
tion of study drug is home-based participant self-administration.
Participants are asked to swallow the whole capsule without
chewing or breaking it. The participants get the medication sup-
ply every month along with the prescription of antiretroviral
drugs.

Masking

The code of each participant is given to pharmacists who are
involved in the study. The pharmacists keep the code in the
sealed envelope. Researchers, doctors, and participants do not
know the results of randomization. The drug and placebo cap-
sules are administered to patients by a staff member who is
privy to the treatment. Each participant should return the unused
capsules every month. At the end of the study, the pharmacist
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and related staff members will count the Medication Possession
Ratio (MPR). The study will be discontinued if:

e the participant withdraws informed consent

e the participant develops significant toxicity, intolerance
or allergy associated with study drug that causes a risk
to participant’s life

e the participant is admitted to hospital for other morbidity
that is incompatible with further atorvastatin treatment

e blinding is revealed. Unblinding will also be available if
a clinician believes that clinical management depends
importantly on knowledge of whether the patient is
currently receiving statin or placebo.

Data collection and management

Subjects who meet eligibility criteria are enrolled and have a
baseline visit (week 0) within 6 weeks following the screen-
ing visit. Venous blood sample are collected for fasting blood
glucose, ALT, CMV DNA, hsCRP, sCD14, VCAM, ICAM, and
B2M examinations.

Each patient has a CIMT and FMD evaluation performed by a
trained cardiologist using B mode ultrasonography. CIMT is
defined as a double-line pattern visualized by echo 2D on both
walls of the common carotid artery (CCA) in a longitudinal
view. Two parallel lines (leading edges of two anatomical
boundaries) form it: the lumen-intima and media-adventitia
interfaces. High-resolution B-mode ultrasound images of the
right and left common carotid artery will be used to meas-
ure carotid intima-media thickness. The patient is scanned in
the supine position using 7-12MHz linear array transducer
(Philips Affiniti 70C, Phillips, UK). CIMT is calculated using
both manual and semi-automated (Automated; QLAB, Phillips,
UK) methods. Manual CIMT measurements are recorded from
the far wall at lecm, 1.5cm, and 2cm intervals proximal to
the carotid bulb. Automated measurements are also recorded
from the far wall, using the same image, from the identical
lem section proximal to the carotid bulb. The carotid bulb is
defined as the point where the far wall deviated from the
parallel plane of the distal CCA. Mean manual and automated
cIMT measurements for the right and left CCA are calculated
from three consecutive cardiac cycles.

FMD is assessed in the brachial artery by ultrasonography.
The participant has to abstain from exercise (=12 hr), caffeine
(=12 hr), smoking or smoke exposure (=12 hr), vitamin sup-
plementation (>72 hr), and any medication (=4 hr half-lives
of the drug, non-steroidal anti-inflammatory agents for 1 day
and aspirins for 3 days). We ensure that the participant is under
fasting conditions or has only consumed low-fat meals. The
measurements are performed on the right arm when the patient
is in the supine position, after 10 to 20 minutes of rest in the
supine position’*”’ The brachial artery is scanned longitudi-
nally just above the antecubital crease with a linear multifre-
quency 5- to 12-MHz transducer B-mode. The diameter of the
brachial artery is measured on the interface between media
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TRIAL FLOW

Assessed for eligibility

Screening: viral load, anti-CMV,
lipid profile, Framingham score

—

Baseline / Randomize
(n=80)
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Excluded

« patients undergoing hepatitis C DAA
therapy
decompensated cirrhosis or acute
liver failure

history of coronary artery disease
history of diabetes mellitus

history of brain infection, epilepsy,
or stroke

history of rhabdomyolysis or
myopathy
pregnant or breastfeeding during
study
severe depression
patients using statin therapy in the 6
weeks prior to the study
history of statin hypersensitivity
patients with a Framingham Risk
Score above 10% within LDL 2130

.

.

.

.

.

Subjects will undergo CIMT examination, FMD, transient elastography with CAP,
neurocognitive examination, blood sample collection, Semi Food-Frequency Questioner,
lifestyle, dietary education, and community periodontal index

l

Allocation

Received atorvastatin 20
mg (n=40)

Received placebo

(n=40)

Monthly Adherence
evaluation & pill refill

Monthly Adherence

Evaluation for week-24

* Neurocognitive
examination

« EQSD assessment

* Body composition
measurement

* Blood sample collection

Evaluation for week-48

* CIMT examination

» Transient elastography
with CAP

* Neurocognitive
examination

* Semi food-frequency
questioner

* Community periodontal
index

* Blood sample collection

evaluation & pill refill

Evaluation for week-24

* Neurocognitive
examination

* EQSD assessment

* Body composition

measurement
* Blood sample collection

Evaluation for week-48

* CIMT examination

* Transient elastography
with CAP

* Neurocognitive
examination

« Semi food-frequency
questioner

* Community periodontal
index

* Blood sample collection

|

Analysis &
Medication Possesion Ration
Counts

Figure 1. Study trial flow diagram. CONSORT diagram of the anticipated number of participants that need to be screened in order to
reach a target of 80 participants randomized to atorvastatin or placebo. CMV = cytomegalovirus; DAA = direct-acting antiviral; LDL = low
density lipid; CIMT = carotid intima media thickness; FMD = flow mediated vasodilatation; CAP = controlled attenuation parameter.
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and adventitia of the anterior and posterior wall as a baseline.
Gain settings are optimized to identify the lumen and the vessel
wall interfaces and could not be modified during the examina-
tion. Hyperemia is induced by inflation of a pneumatic cuff
of 200-250 mm Hg for 5 minutes on the most proximal por-
tion of the forearm. Arterial diameter measurement is repeated
just before (30-60 seconds) deflation of the cuff, then just
after (30 to 60 seconds) sudden deflation of the cuff. Tracings
is recorded on image and file and are read by two investigators
(MS, LR) who are unaware of the participant’s clinical data.
The measurements of basal and posthyperemia diameter will
be used for the analysis. Flow-mediated vasodilation is
expressed as the relative increase in brachial artery diameter
during hyperemia and defined as 100x [(posthyperemia
diameter—basal diameter)/basal diameter].

Transient elastography with CAP will be done by trained hepa-
tologist using Fibroscan (Echosens®) device. The criteria for
successful examination are 10 shots and an interquartile range
(IQR) for liver stiffness of less than 20% of the median value.
The cut-off value for NAFLD diagnosis is CAP measure-
ment of above 238 dB/m and/or fibrosis score higher than
7.1 kPa*.

A trained neurologist performs the neurocognitive evalua-
tion. The cognitive tests are performed in week 0, week 24,
and week 48. This study uses tests that are sensitive to domain
most affected in HIV but can be delivered in relatively short
time. This study uses Trail Making Test (TMT) A and B to
measure executive function, Symbol Digit Modalities Test
(SDMT) for speed of information processing, and Brief
Visuospatial Memory Test Revised for learning and memory.
These tests have already been validated in Indonesia and can
be administered by non-neuropsychologists who have been
trained”. To determine cognitive impairment, we use local
normative data that match age and education level.

A trained dentist will assess periodontitis using CPI, which
was modified by the World Health Organization (WHO). This
assessment uses a 0.5 mm ball tip periodontal probe with
black band markers at 3.5, 5.5, 8.5, and 11.5 mm, and involve
10 teeth (17, 16, 11, 26, 27, 37, 36, 31, 46, and 47). The
score ranges from O for healthy periodontal to score 4 for
periodontal pocket =6 mm*+'. Eligibility screen, informed
consent, and physical examinations will be done within a
week before taking study drugs. All other examinations will
be done just before taking study drugs (week 0) and at the end
of this study (week 48), except for neurocognitive and blood
collection, which are done in baseline, in week 24, and at the
end of this study in week 48, as seen in Table 1.

At the end study, a total drug consumption adherence will be
assessed using MPR. Meanwhile, each patient has monthly
clinical follow-ups as standard of care in the clinic. Study
follow-up visits include clinical and laboratory procedures as
presented in Table 1. MPR is the sum of the days’ supply for
all fills of a given drug in a particular time period, divided by
the number of days in the time period*.
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Data management are managed in the HIV Integrated Care
Unit, Cipto Mangunkusumo Hospital. All research staff have
overall responsibility for maintaining the study CRFs. Correc-
tions to the paper CRF documents must be made by striking
through the incorrect entry with a single line (taking care not to
obliterate or render the original entry illegible) and entering
the correct information adjacent to the incorrect entry. Cor-
rections to paper CRFs must be initialed and dated by the per-
son making the correction. The researchers are responsible for
maintaining accurate, complete, and up-to-date records. These
forms are to be completed on an on-going basis during the
course of the study.

Statistical analysis

Statistical analyses will be performed with SPSS (version 21).
Subjects will be analyzed in the group to which they are rand-
omized, regardless of the treatment received. A T test will be
used to compare the mean CIMT changes of virally supressed
HIV patients with CMV seropositivity in the atorvastatin
group versus the placebo group between the baseline and week
48 to analyze primary endpoints. Meanwhile, secondary end-
points will be analyzed using linear regression with interaction
to assess the magnitude of change in the effect of atorvastatin
on CIMT associated with the baseline CMV copy number, and a
proportional odds logistic regression model will be used to
estimate the odds ratios of CPI in treating an increased level
of CIMT. Other continuous endpoints will be analyzed using a
2 sample T-test. Missing data will be resolved by comparing
subject characteristics in the drop out group with the remain-
ing participants. If there is no difference in characteristics it
would assumed that the missing data is at random.

Monitoring

The study is to be monitored by Cipto Mangunkusumo
Hospital Research Unit. Research records for all study subjects
including CRFs, laboratory, and other investigation data/results
are to be maintained by the investigator in secure storage for
five years. These records are to be maintained in compliance
with all designated IRBs requirements. It is the investigator’s
responsibility to retain copies of these study records until
notified in that they can be destroyed. Any severe adverse event
or unintended effects of trial intervention will be reported and
assessed by the ethics committee.

Patient and public involvement

Participants begin involvement in the trial when the eligibility
criteria are fulfilled and screening examinations are surpassed.
Clear information about the trial, including participant’s
role, is explained by study team and is written on informed
consent form. Each participant has his/her right to decline or
withdraw from the trial. The participant also has the right to
receive any information regarding test result done during the
trial. One of the participants and experienced team member
are given the role of patient recruitment.

Ethics

This trial has been approved by Health Research Ethics
Commitee—Universitas Indonesia and Cipto Mangunkusumo
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Table 1. Schedule of enrollment, intervention, and assessment.

STUDY PERIOD
Screening and
Enrollment
TIMEPOINT (WEEK) -w, 0 w,

SCREENING AND ENROLLMENT

Eligibility screen X
Informed consent X
Randomization X

ASSESSMENT & EVALUATION

CIMT & FMD X
Examination

Transient elastography X
and CAP

Neurocognitive X
examination

Community Periodontal X
Index

Blood collection (fasting X

glucose, ALT, CMV
DNA, hsCRP, sCD14,
VCAM, ICAM, B2M
examinations)

Study drug X X
(atorvastatin or
placebo)

Physical X X
Assesment

Medication
Possession Ratio

W = week; *extra visit will be done when adverse event occurs during the study.

Hospital (HREC-FMUI/CMH) and registered in ClinicalTri-
als.gov (identification number 19-03-0272). Any amendments
or modification regarding the protocol during the trial will be
consulted and notified to HREC-FMUI/CMH. All participants
are required to give their consent before joining the study.
The consent form is written in Indonesian and is composed of
the following details: participant’s name, date of birth,
investigator contact, and explanation of the study purpose that
is easily understood by non-medical personnel, course and
duration of the study (as well as the freedom to withdraw at
any time and guarantee of confidentiality), details of inva-
sive procedures involved (blood collection), an explanation of
blood remnant storage, the type of intervention (atorvasta-
tin vs placebo), and possible side effects. The details of the
informed consent form are explained by on-site research staff.
Blood collections are collected by professional health work-
ers and processed by lab analysts. The study team receives

Randomization Post-andomization

s Wi Wi Wy W, Wy W, W, w, w, w, Extra*
X
X
X X
X
X X X

training on Good Clinical Practices (GCP) to ensure that sen-
sitive research activities will be handled appropriately. The
study maintains records of adverse events, as well as copies
of the consent forms. All records are placed in a locked
filing cabinet at the clinic that is only accessible by the
research team. All team members are responsible for data
security and record keeping. The datasets that will be used for
analysis do not contain any identifying information, specifically,
no names of participants are included in the datasets. Identi-
fiers for the participants will be disposed of no more than three
years after study completion. To protect confidentiality, iden-
tifiers are only accessible by the PI or project coordinator
and are kept separated from other records with participants’
responses.

Participants presenting complaints or adverse event related
to the trial will have an extra visit to medical personnel.
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Dissemination plan

At the end of study analysis, the trial results will submit-
ted and published in peer-reviewed journals. Links of publica-
tion will be provided in the applicable trial register. Authorship
for all publications will be based on the criteria defined by the
International Committee of Medical Journal Editors.

Discussion

This study is a double-blind and placebo-controlled trial. The
main purpose of this study is to evaluate the effect of atorvas-
tatin administration on CIMT changes in statin naive virally
suppressed HIV-infected patients without any comorbidities
with stable ART and CMV seropositivity. To our knowledge
this is the first study which is conducted in a population of this
kind.

A study of statin-intervention with a 48 week follow-up comes
with challenges and considerable limitations. First, the possi-
bility of missed visits by study patients. Second, managing the
follow-up of treatment and evaluation because this study
involves multi-disciplinary specialists. Our solutions to avoid
these problems is assigning a research assistant to regularly and
preemptively remind patients and specialist teams to attend or
carry out scheduled procedures by phone or message. If the
patients cannot be contacted, the research assistant will
check the schedule of antiretroviral collection at the admin-
istration desk. Another challenge arises from the Covid-19
pandemic. We have faced the difficulty of conducting direct
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monitoring due to the implementation of social restrictions.
Many HIV-infected patients using delivery services to get their
antiretroviral drugs in order to maintain their medications. We
also conduct online monitoring and maintain study drug medi-
cations using delivery services. When it comes to procedural
examination, physical barriers are provided along with personal
protective equipment.

In sum, if the results as agree with our hypothesis, statin admin-
istration may be useful to prevent negative cardiovascular out-
comes, especially the carotid intima medial thickness among
virally suppressed HIV-infected patients and CMV seropositivity.

Data availability
Underlying data
No data are associated with this article

Reporting guidelines

Figshare: SPIRIT checklist for “Effect of atorvastatin on sub-
clinical atherosclerosis in virally-suppressed HIV-infected
patients with CMV seropositivity: A randomized double-blind
placebo-controlled  trial”.  https://doi.org/10.6084/m9.figshare.
13604831.v1%.

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).

1. World Health Organization (WHO): Global Health Observatory Data:
Antiretroviral therapy (ART) Coverage Among All Age Groups. Geneve WHO
Press, 2015.

2. May MT, Ingle SM, Costagliola D, et al.: Cohort Profile: Antiretroviral Therapy
Cohort Collaboration (ART-CC). Int J Epidemiol. 2014; 43(3): 691-702.
PubMed Abstract | Publisher Full Text | Free Full Text

3. Parrinello CM, Sinclair E, Landay AL, et al.: Cytomegalovirus immunoglobulin
G antibody is associated with subclinical carotid artery disease among
HIV-infected women. J Infect Dis. 2012; 205(12): 1788-96.
PubMed Abstract | Publisher Full Text | Free Full Text

4. Noviar G, Ritchie NK, Bela B, et al.: Prevalensi Antibodi IgG dan DNA
Cytomegalovirus pada darah donor di unit transfusi darah Provinsi DKI
Jakarta. J Heal Epidemiol Commun Dis. 2019; 3(1): 28-35.

Reference Source

5. Gugun AM: Seropositive prevalence of IgM / IgG Cytomegalovirus on pre-
marital women with history of consumption street food. Mutiara Med. 2012;
12(2): 124-31.
Reference Source

6. Lederman MM, Funderburg NT, Sekaly RP, et al.: Residual immune
dysregulation syndrome in treated HIV infection. Adv Immunol. 2013; 119:
51-83.
PubMed Abstract | Publisher Full Text | Free Full Text

7. Greenland P, Alpert JS, Beller GA, et al.: 2010 ACCF/AHA guideline for
assessment of cardiovascular risk in asymptomatic adults: a report of the
American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. / Am Coll Cardiol. 2010; 56(25): e50-103.
PubMed Abstract | Publisher Full Text

8. Ballocca F, D'Ascenzo F, Gili S, et al.: Cardiovascular disease in patients with
HIV. Trends Cardiovasc Med. 2017; 27(8): 558-63.

PubMed Abstract | Publisher Full Text

9. Hsu R, Patton K, Liang J, et al.: Independent Predictors of Carotid Intimal

Thickness Differ Between HIV+ and HIV- Patients with Respect to

Traditional Cardiac Risk Factors, Risk Calculators, Lipid Subfractions, &
Inflammatory Markers. In: Gill EA, Ballantyne CM,Wyle KL, editors. Lipidology,
An Issue of endocrinology and Metabolism Clinics of North America, 1% edition. The
Clinics: Internal Medicine, 2016; 45-1.

10.  Karim B, Wijaya IP, Rahmaniyah R, et al.: Factors affecting affect
cardiovascular health in Indonesian HIV patients beginning ART. AIDS Res
Ther. 2017; 14(1): 52.
PubMed Abstract | Publisher Full Text | Free Full Text

11.  Estiasari R, Aryanto, Lee S, et al.: Determinants of cognitive health in
Indonesian HIV patients beginning antiretroviral therapy. / Neurovirol. 2020;
26(1): 32-40.

PubMed Abstract | Publisher Full Text

12.  Thijssen DH), Black MA, Pyke KE, et al.: Assessment of flow-mediated dilation
in humans: A methodological and physiological guideline. Am J Physiol Heart
Circ Physiol. 2011; 300(1): H2-12.

PubMed Abstract | Publisher Full Text | Free Full Text

13.  Rodriguez-Miguelez P, Seigler N, Harris RA: Ultrasound assessment of
endothelial function: A technical guideline of the flow-mediated dilation
test. J Vis Exp. 2016; (110): 54011.

PubMed Abstract | Publisher Full Text | Free Full Text

14.  Gokce N, Keaney Jr JF, Hunter LM, et al.: Predictive value of noninvasively
determined endothelial dysfunction for long-term cardiovascular events
in patients with peripheral vascular disease. / Am Coll Cardiol. 2003; 41(10):
1769-75.
PubMed Abstract | Publisher Full Text

15.  Lebech AM, Kristoffersen US, Wiinberg N, et al.: Coronary and
peripheral endothelial function in HIV patients studied with positron
emission tomography and flow-mediated dilation: Relation to
hypercholesterolemia. £ur / Nucl Med Mol Imaging. 2008; 35(11): 2049-58.
PubMed Abstract | Publisher Full Text

16.  Modena MG, Bonetti L, Coppi F, et al.: Prognostic role of reversible
endothelial dysfunction in hypertensive postmenopausal women. / Am Coll

Page 9 of 19


https://doi.org/10.6084/m9.figshare.13604831.v1
https://doi.org/10.6084/m9.figshare.13604831.v1
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
http://www.ncbi.nlm.nih.gov/pubmed/23599235
http://dx.doi.org/10.1093/ije/dyt010
http://www.ncbi.nlm.nih.gov/pmc/articles/4052127
http://www.ncbi.nlm.nih.gov/pubmed/22492856
http://dx.doi.org/10.1093/infdis/jis276
http://www.ncbi.nlm.nih.gov/pmc/articles/3415890
http://ejournal2.litbang.kemkes.go.id/index.php/jhecds/article/view/1814
https://journal.umy.ac.id/index.php/mm/article/view/1024/1112
http://www.ncbi.nlm.nih.gov/pubmed/23886064
http://dx.doi.org/10.1016/B978-0-12-407707-2.00002-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4126613
http://www.ncbi.nlm.nih.gov/pubmed/21144964
http://dx.doi.org/10.1016/j.jacc.2010.09.001
http://www.ncbi.nlm.nih.gov/pubmed/28779949
http://dx.doi.org/10.1016/j.tcm.2017.06.005
http://www.ncbi.nlm.nih.gov/pubmed/28859681
http://dx.doi.org/10.1186/s12981-017-0180-9
http://www.ncbi.nlm.nih.gov/pmc/articles/5580224
http://www.ncbi.nlm.nih.gov/pubmed/31385196
http://dx.doi.org/10.1007/s13365-019-00787-2
http://www.ncbi.nlm.nih.gov/pubmed/20952670
http://dx.doi.org/10.1152/ajpheart.00471.2010
http://www.ncbi.nlm.nih.gov/pmc/articles/3023245
http://www.ncbi.nlm.nih.gov/pubmed/27167596
http://dx.doi.org/10.3791/54011
http://www.ncbi.nlm.nih.gov/pmc/articles/4942014
http://www.ncbi.nlm.nih.gov/pubmed/12767663
http://dx.doi.org/10.1016/s0735-1097(03)00333-4
http://www.ncbi.nlm.nih.gov/pubmed/18661131
http://dx.doi.org/10.1007/s00259-008-0846-6

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Cardiol. 2002; 40(3): 505-10.
PubMed Abstract | Publisher Full Text

Hsue PY, Hunt PW, Wu Y, et al.: Association of abacavir and impaired
endothelial function in treated and suppressed HIV-infected patients. AIDS.
2009; 23(15): 2021-7.

PubMed Abstract | Publisher Full Text | Free Full Text

Murphy RL, Berzins B, Zala C, et al.: Change to atazanavir/ritonavir
treatment improves lipids but not endothelial function in patients on
stable antiretroviral therapy. AIDS. 2010; 24(6): 885-90.

PubMed Abstract | Publisher Full Text

Torriani FJ, Komarow L, Parker RA, et al.: Endothelial Function in Human
Immunodeficiency Virus-Infected Antiretroviral-Naive Subjects Before and
After Starting Potent Antiretroviral Therapy: The ACTG (AIDS Clinical Trials
Group) Study 5152s. / Am Coll Cardiol. 2008; 52(7): 569-76.

PubMed Abstract | Publisher Full Text | Free Full Text

Hansson GK: Inflammation, Atherosclerosis, and Coronary Artery Disease.
N Engl ] Med. 2005; 352(16): 1685-95.
PubMed Abstract | Publisher Full Text

Orlandi M, Suvan J, Petrie A, et al.: Association between periodontal disease
and its treatment, flow-mediated dilatation and carotid intima-media
thickness: A systematic review and meta-analysis. Atherosclerosis. 2014;
236(1): 39-46.

PubMed Abstract | Publisher Full Text

Pereira LC, Nascimento JCR, Régo JMC, et al.: Apolipoprotein E, periodontal
disease and the risk for atherosclerosis: a review. Arch Oral Biol. 2019; 98:
204-12.

PubMed Abstract | Publisher Full Text

Nazir MA: Prevalence of periodontal disease, its association with systemic
diseases and prevention. Int / Health Sci (Qassim). 2017; 11(2): 72-80.
PubMed Abstract | Free Full Text

Groenewegen H, Bierman WFW, Delli K, et al.: Severe periodontitis is more
common in HIV- infected patients. / Infect. 2019; 78(3): 171-177.
PubMed Abstract | Publisher Full Text

Kazi MMAG, Bharadwaj R: Role of herpesviruses in chronic periodontitis and
their association with clinical parameters and in increasing severity of the
disease. Eur J Dent. 2017; 11(3): 299-304.

PubMed Abstract | Publisher Full Text | Free Full Text

Rodrigues PM de S, Teixeira AL, Kustner EC, et al.: Are herpes virus associated
to aggressive periodontitis? A review of literature. J Oral Maxillofac Pathol.
2015; 19(3): 348-55.

PubMed Abstract | Publisher Full Text | Free Full Text

Mendez-Sanchez N, Cruz-Ramon VC, Ramirez-Perez OL, et al.: New Aspects of
Lipotoxicity in Nonalcoholic Steatohepatitis. Int / Mol Sci. 2018; 19(7): 2034.
PubMed Abstract | Publisher Full Text | Free Full Text

Zelber-Sagi S, Salomone F, Yeshua H, et al.: Non-high-density lipoprotein
cholesterol independently predicts new onset of non-alcoholic fatty liver
disease. Liver Int. 2014; 34(6): e128-35.

PubMed Abstract | Publisher Full Text

Valencia-Rodriguez A, Vera-Barajas A, Barranco-Fragoso B, et al.: New insights
into the association between non-alcoholic fatty liver disease and
atherosclerosis. Ann Trans! Med. 2019; 7(Suppl 8): S300.

PubMed Abstract | Publisher Full Text | Free Full Text

Abdallah LR, de Matos RC, Souza YPD, et al.: Non-alcoholic Fatty Liver Disease
and Its Links with Inflammation and Atherosclerosis. Curr Atheroscler Rep.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

F1000Research 2023, 10:151 Last updated: 26 SEP 2023

2020; 22(1): 7.

PubMed Abstract | Publisher Full Text

Hemkens LG, Bucher HC: HIV infection and cardiovascular disease. Eur Heart J.
2014; 35(21): 1373-81.

PubMed Abstract | Publisher Full Text

Eckard AR, McComsey GA: The Role of Statins in the Setting of HIV Infection.
Curr HIV/AIDS Rep. 2015; 12(3): 305-12.

PubMed Abstract | Publisher Full Text | Free Full Text

Aberg JA, Sponseller CA, Ward D), et al.: Pitavastatin versus pravastatin in
adults with HIV-1 infection and dyslipidaemia (INTREPID): 12 week and
52 week results of a phase 4, multicentre, randomised, double-blind,
superiority trial. Lancet HIV. 2017; 4(7): e284-e294.

PubMed Abstract | Publisher Full Text

Horne BD, Muhlestein B, Carlquist JF, et al.: Statin therapy interacts with
cytomegalovirus seropositivity and high C-reactive protein in reducing
mortality among patients with angiographically significant coronary
disease. Circulation. 2003; 107(2): 258-63.

PubMed Abstract | Publisher Full Text

Ponroy N, Taveira A, Mueller NJ, et al.: Statins demonstrate a broad anti-
Cytomegalovirus activity in vitro in ganciclovir-susceptible and resistant
strains. / Med Virol. 2015; 87(1): 141-53.

PubMed Abstract | Publisher Full Text

Thijssen DHJ, Black MA, Pyke KE, et al.: Assessment of flow-mediated dilation
in humans: a methodological and physiological guideline. Am J Physiol Heart
Circ Physiol. 2011; 300(1): H2-12.

PubMed Abstract | Publisher Full Text | Free Full Text

Corretti MC, Anderson TJ, Benjamin EJ, et al.: Guidelines for the ultrasound
assessment of endothelial-dependent flow-mediated vasodilation of the
brachial artery: a report of the International Brachial Artery Reactivity
Task Force. | Am Coll Cardiol. 2002; 39(2): 257-65.

PubMed Abstract | Publisher Full Text

Li Q, Dhyani M, Grajo J, et al.: Current status of imaging in nonalcoholic fatty
liver disease. World J Hepatol. 2018; 10(8): 530-42.

PubMed Abstract | Publisher Full Text | Free Full Text

Estiasari R, Fajrina Y, Lastri D, et al.: Validity and reliability of brief
international cognitive Assessment for multiple sclerosis (BICAMS) in
Indonesia and the correlation with quality of life. Neurol Res Int. 2019; 2019:
4290352.

PubMed Abstract | Publisher Full Text | Free Full Text

Dhingra K, Vandana KL: Indices for measuring periodontis: a literature
review. Int Dent J. 2011; 61(2): 76-84.

PubMed Abstract | Publisher Full Text | Free Full Text

Nomura Y, Okada A, Katuta E, et al.: A new screening method for periodontis:
an alternative to the community periodontal index. BMC Oral Health. 2016;
16(1): 64.

PubMed Abstract | Publisher Full Text | Free Full Text

Kozma CM, Dickson M, Philips AL, et al.: Medication possesion ratio:
implications of using fixed and variable observation periods in assesing
adherence with disease-modifying drugs in patients with multiple
sclerosis. Patient Prefer Adherence. 2013; 7: 509-16.

PubMed Abstract | Publisher Full Text | Free Full Text

Yunihastuti E, Rusdi L, Azizi MS, et al.: Effect of atorvastatin on subclinical
atherosclerosis in virally-suppressed HIV-infected patients with CMV
seropositivity: A randomized double-blind placebo-controlled trial. Figshare.
Fileset. 2021.

http://www.doi.org/10.6084/m9.figshare.13604831

Page 10 of 19


http://www.ncbi.nlm.nih.gov/pubmed/12142118
http://dx.doi.org/10.1016/s0735-1097(02)01976-9
http://www.ncbi.nlm.nih.gov/pubmed/19542863
http://dx.doi.org/10.1097/QAD.0b013e32832e7140
http://www.ncbi.nlm.nih.gov/pmc/articles/2785446
http://www.ncbi.nlm.nih.gov/pubmed/19952712
http://dx.doi.org/10.1097/QAD.0b013e3283352ed5
http://www.ncbi.nlm.nih.gov/pubmed/18687253
http://dx.doi.org/10.1016/j.jacc.2008.04.049
http://www.ncbi.nlm.nih.gov/pmc/articles/2603599
http://www.ncbi.nlm.nih.gov/pubmed/15843671
http://dx.doi.org/10.1056/NEJMra043430
http://www.ncbi.nlm.nih.gov/pubmed/25014033
http://dx.doi.org/10.1016/j.atherosclerosis.2014.06.002
http://www.ncbi.nlm.nih.gov/pubmed/30503976
http://dx.doi.org/10.1016/j.archoralbio.2018.11.009
http://www.ncbi.nlm.nih.gov/pubmed/28539867
http://www.ncbi.nlm.nih.gov/pmc/articles/5426403
http://www.ncbi.nlm.nih.gov/pubmed/30528870
http://dx.doi.org/10.1016/j.jinf.2018.11.008
http://www.ncbi.nlm.nih.gov/pubmed/28932137
http://dx.doi.org/10.4103/ejd.ejd_43_17
http://www.ncbi.nlm.nih.gov/pmc/articles/5594956
http://www.ncbi.nlm.nih.gov/pubmed/26980964
http://dx.doi.org/10.4103/0973-029X.174621
http://www.ncbi.nlm.nih.gov/pmc/articles/4774289
http://www.ncbi.nlm.nih.gov/pubmed/30011790
http://dx.doi.org/10.3390/ijms19072034
http://www.ncbi.nlm.nih.gov/pmc/articles/6073816
http://www.ncbi.nlm.nih.gov/pubmed/24118857
http://dx.doi.org/10.1111/liv.12318
http://www.ncbi.nlm.nih.gov/pubmed/32016019
http://dx.doi.org/10.21037/atm.2019.11.13
http://www.ncbi.nlm.nih.gov/pmc/articles/6976510
http://www.ncbi.nlm.nih.gov/pubmed/32020371
http://dx.doi.org/10.1007/s11883-020-0820-8
http://www.ncbi.nlm.nih.gov/pubmed/24408888
http://dx.doi.org/10.1093/eurheartj/eht528
http://www.ncbi.nlm.nih.gov/pubmed/26126687
http://dx.doi.org/10.1007/s11904-015-0273-9
http://www.ncbi.nlm.nih.gov/pmc/articles/4860807
http://www.ncbi.nlm.nih.gov/pubmed/28416195
http://dx.doi.org/10.1016/S2352-3018(17)30075-9
http://www.ncbi.nlm.nih.gov/pubmed/12538425
http://dx.doi.org/10.1161/01.cir.0000045668.71683.92
http://www.ncbi.nlm.nih.gov/pubmed/24976258
http://dx.doi.org/10.1002/jmv.23998
http://www.ncbi.nlm.nih.gov/pubmed/20952670
http://dx.doi.org/10.1152/ajpheart.00471.2010
http://www.ncbi.nlm.nih.gov/pmc/articles/3023245
http://www.ncbi.nlm.nih.gov/pubmed/11788217
http://dx.doi.org/10.1016/s0735-1097(01)01746-6
http://www.ncbi.nlm.nih.gov/pubmed/30190781
http://dx.doi.org/10.4254/wjh.v10.i8.530
http://www.ncbi.nlm.nih.gov/pmc/articles/6120999
http://www.ncbi.nlm.nih.gov/pubmed/31263596
http://dx.doi.org/10.1155/2019/4290352
http://www.ncbi.nlm.nih.gov/pmc/articles/6556319
http://www.ncbi.nlm.nih.gov/pubmed/21554276
http://dx.doi.org/10.1111/j.1875-595X.2011.00018.x
http://www.ncbi.nlm.nih.gov/pmc/articles/9374809
http://www.ncbi.nlm.nih.gov/pubmed/27388493
http://dx.doi.org/10.1186/s12903-016-0216-x
http://www.ncbi.nlm.nih.gov/pmc/articles/4937556
http://www.ncbi.nlm.nih.gov/pubmed/23807840
http://dx.doi.org/10.2147/PPA.S40736
http://www.ncbi.nlm.nih.gov/pmc/articles/3685450
http://www.doi.org/10.6084/m9.figshare.13604831

E1O0O0OResearch F1000Research 2023, 10:151 Last updated: 26 SEP 2023

Open Peer Review

Current Peer Review Status: ¢

Reviewer Report 26 September 2023

https://doi.org/10.5256/f1000research.155979.r207026

© 2023 Estrada V. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Vicente Estrada
San Carlos Clinical Hospital, IDISSC, Complutense University, Madrid, Spain

I agree that the number of patients included in the study may seem small, but it is sufficient
considering it is a clinical trial with the highest quality of scientific evidence. The reasons for
excluding patients over the age of 45 are not completely conclusive, but based on the available
information, I believe the study can still be accepted for indexing. Moreover, this study provides
valuable information on a topic with limited published research

Competing Interests: No competing interests were disclosed.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 22 September 2023

https://doi.org/10.5256/f1000research.155979.r207025

© 2023 Wisaksana R. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Rudi Wisaksana
Head of HIV Research Group, Research Center for Care and Control of Infectious Disease,
Universitas Padjadjaran, Bandung, Indonesia

I have no further comments

Competing Interests: No competing interests were disclosed.

Page 11 of 19


https://doi.org/10.5256/f1000research.155979.r207026
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-7795-5986
https://doi.org/10.5256/f1000research.155979.r207025
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

E1O0O0OResearch F1000Research 2023, 10:151 Last updated: 26 SEP 2023

Reviewer Expertise: HIV

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 06 June 2023
https://doi.org/10.5256/f1000research.31258.r129619

© 2023 Wisaksana R. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

? Rudi Wisaksana
T Head of HIV Research Group, Research Center for Care and Control of Infectious Disease,
Universitas Padjadjaran, Bandung, Indonesia
2 Head of HIV Research Group, Research Center for Care and Control of Infectious Disease,
Universitas Padjadjaran, Bandung, Indonesia

This article by Yunihastuti et. al. is an interesting attempt to answer intriguing questions regarding
CVD prevention in people co-infected with HIV and CMV with low-risk CVD, in a major hospital in
Indonesia.

The study protocol was extensive with numerous markers evaluations. But the relatively short
duration of observations and the limited number of study subjects might have an effect on the
results.

Major:

1. My major concern is that judgment on sample size and duration of the follow-up needed to
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2. Other questions is regarding the study population. HIV-infected people still have ongoing
low-level HIV viremia and low-level inflammation that exist even in virally-supressed
persons. Why the investigators choose this population should be stated in the article.

Minor:

1. In the Protocol sections:

1. Participants, interventions, and outcomes.

Comment: It was suggested that the subheading be changed to be Participants and
interventions as there was another sub consisting of the study outcomes on the later
page (page 6 of 11)
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2. Study setting and sample-size.

Comment: Is there any reference used regarding the SD value utilized in the sample
size measurement? Or is it purely based on the investigator clinical assumption?

3. Eligibility and enrollment.

Comments:
- Can you provide the clear definition of ‘stable ART' is?

- Please add the limit period of the VL result date in the screening process will it be
qualified as sourced documents to enroll the subject.

- Do you hold any extra screening exam regarding the exclusion conditions in the
case of subject having no related sourced documents prior to the screening process?

- Please provide further details about how you define the existence of each exclusion
conditions within the potential subjects and what kind of sourced documents will be

relied on (maybe you can add bracket form at each exclusion conditions bullets e.g.,

history of diabetes {fasting glucose >125mg/dL}).

4. Interventions and participant timeline.

Comment: I believe the sentence “Viral load, anti-CMV antibody, ...... the eligibility
criteria.” (Line 5-6) and the sentence “Participants are also ..... weeks before
enrollment.” (Line 7-8) belongs to the prior sub and should be moved to be written in
the Eligibility and enrollment sub.

5. Study outcomes.
Comments:
- Why did you choose those parameters used for the residual immune activation
measurement among other parameters?

- Please rephrase and eliminate the redundant words in the paragraph so it feels
more clear and not repetitious.

6. Data collection and management.
Comments:
- Please use the same terminology in defining the study timeline. Which of the
following is considered a baseline? The W-1 or WO0?

- Please use the same terminology in defining the study visit. Consistent with the unit
whether it is using months or weeks.

2. Figure 1:
1. In the box titled "Excluded”, there were consisted of 2 bullets only (“not meeting
inclusion criteria and decline to participate”). On the other hand, in the prior sub it
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was mentioned that there were certain exclusion conditions and I believe it should be
reflected in the diagram. May you add another bullet in the box considering this.

2. Please add any footnotes regarding any defined shortened terms used in the
diagram.

3. Table 1:
1. Please add details about what laboratory examinations are done during the blood
sample collection in each related study visit.

2.Ithink it was more suitable to change the “Allocation” term into “Randomization”,
thus the “Post-allocation” into “Post-randomization” and the “Enroliment” term into
“Screening and Enrollment”.

References

1. LoJ, Lu M, Ihenachor E, Wei J, et al.: Effects of statin therapy on coronary artery plaque volume
and high-risk plaque morphology in HIV-infected patients with subclinical atherosclerosis: a
randomised, double-blind, placebo-controlled trial. The Lancet HIV. 2015; 2 (2): e52-e63 Publisher
Full Text

Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: HIV

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Author Response 13 Sep 2023
Evy Yunihastuti

Thank you for your comments,
Major:
1. The sample size for randomized controlled trial was calculated according to the
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primary aim: to evaluate the effect of atorvastatin on carotid intima-media thickness
in virally-suppressed HIV-infected patients with CMV seropositivity. The assumptions
done were meant for the effect size (0.1) with a standard deviation of 0.12. We
decided to use 90% for power and 5% for significant level for the sample size,
resulting in 32 participants per arm. Considering an additional 20% drop in each arm,
a total of 40 participants in each arm was needed.

2. We considered HIV-infected participants the target population due to their sustained
inflammation. We included additional information regarding this population in the
second paragraph of the introduction.

Minor:
1. Protocol sections:
1. Participants, interventions, and outcomes
1. Thank you for the suggestion. We have changed it into “Participants and
Interventions”.
2. Study setting and sample size
1. Yes, we used a formula in order to determine the SD value in the sample
size measurement. The formula is as follow: n1=n2=[(Zo<+Z3)S/(x1-x2)j2
nl=n2=[(Zo +ZB)S/(x1 —x2)1* with n1 and n2 being sample size
for group 1 and 2, Za = 1.96, Zf3 = 1.64, S for standard deviation, and x1-
x2 for the minimum difference between the means that is considered
meaningful.
3. Eligibility and enroliment
1. Stable ART is defined by “those who were receiving ART for at least 1
year with no adverse drug reactions requiring regular monitoring, no
current illnesses or pregnancy, a good understanding of lifelong
adherence, and evidence of treatment success”.

2. The limit period for VL result date is 1 year for the screening process.

3. The cholesterol level was checked for every participant before statin
therapy was given. Other examinations were done not as part of the
study protocol, but were taken from medical record or history taking.

4. Each exclusion condition was evaluated from the medical record.
Diabetes mellitus, severe depression, and other conditions were defined
by the medical record or history taking.

4. Interventions and participant timeline

1. Thank you for the comment. We have moved it to the “Eligibility and

enrollment” sub.
5. Study outcomes
1. We chose sCD14, VCAM, ICAM, hsCRP, and 32M as the residual immune
activation parameters for these reasons below:
1.sCD14 is expressed on macrophages as receptor for
lipopolysaccharides on bacterial surfaces and has been reported
to be higher in patients with residual HIV viral load than
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undetectable. Statin administration has the potency to reduce
sCD14.23

2.VCAM is an endothelial activation found higher in viral-suppressed
patients than in control. Increased expression of VCAM is
associated with inflammation-related vascular complications.*

3.ICAM is expressed on endothelial cells and leukocytes at low levels
but is stimulable to greater density by pro-inflammatory cytokines.
> We hypothesize that statin may reduce ICAM by interfering with
the ligand binding.®

4. hsCRP is a pentametric protein produced by the liver in response
to IL-6 secretion and is a biomarker for early inflammation. Statin
is thought to reduce CRP by regulating CRP formation directly in
hepatocytes.’

5. B2M is a lymphocyte activation marker that increases in patients
with tumors, renal dysfunction, immunoreactive conditions, or
infections, including HIV.8 Patients with more progressive disease
have higher B2M levels, with highest in AIDS.?

2. We have modified the sentences so they are not redundant. Thank you
for the input.
6. Data collection and management
1. The baseline of the study is WO.

2. Thank you for the input. We have changed the unit with weeks.

2. Figure 1
1. Thank you for the suggestion. We have added more bullets to the box.

2. We have added footnotes to the diagram.

3. Table 1
1. We have added the details.

2. We have changed the terms accordingly, as suggested.

Reference:

1. Waldrop G, Doherty M, Vitoria M, Ford N. Stable patients and patients with advanced
disease: consensus definitions to support sustained scale up of antiretroviral therapy.
Trop Med Int Health. 2016 Sep;21(9):1124-30. doi: 10.1111/tmi.12746. Epub 2016 Jul
22. PMID: 27371814.

2. Falasca F, Di Carlo D, De Vito C, Bon I, d’Ettorre G, Fantauzzi A, et al. Evaluation of HIV-
DNA and inflammatory markers in HIV-infected individuals with different viral load
patterns. BMC Infect Dis. 2017;17: 581.

3. Chastain DB, Kayla RS, Daniel MR. Evidence-based review of statin use in patients with
HIV on antiretroviral therapy. J Clin Transl Endocrinol. 2017; 8: 6-14.

4. Eckard AR, Yin J, Sara MD, et al. Effect of 24 weeks of statin therapy on systemic and
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vascular inflammation in HIV-infected subjects receiving antiretroviral therapy. ]
Infect Dis. 2014; 209(8): 1156-1164.

5. El-Gohary AM, Fawaz NA, Hassoba HM, Serwah A, Ali M. Soluble ICAM-1 in patients
with chronic hepatitis C infection: a prognostic marker of disease activity. Egypt |
Immunol. 2004;11: 109-119.

6. Videm V, M Albrigsten. Soluble ICAM-1 and VCAM-1 as markers og endothelial
activation. Scandinavian Journal of Immunology. 2008; 67(5).

7. Montecucco F, Burger F, Pelli G, et al. Statins inhibit c-reactive protein-induced
chemokine secretion, ICAM-1 upregulation and chemotaxis in adherent human
monocytes. Rheumatology (Oxford). 2009; 48(3): 233-42.

8. Grady BPX, Nanlohy NM, van Baarle D. HCV monoinfection and HIV/HCV coinfection
enhance T-cell immune senescence in injecting drug users early during infection.
Immunity & Ageing. 2016 Dec 31;13(1):10.

9. Rao M, Sayal SK, Uppal SS, Gupta RM, Ohri VC, Banerjee S. BETA-2-MICROGLOBULIN
LEVELS IN HUMAN-IMMUNODEFICIENCY VIRUS INFECTED SUBJECTS. Med ] Armed
Forces India. 1997 Oct;53(4):251-254. doi: 10.1016/S0377-1237(17)30746-3. Epub 2017
Jun 26. PMID: 28769505; PMCID: PMC5531080.

Thank you and best regards,

Evy

Competing Interests: We have no competing interest
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?

Vicente Estrada
1 San Carlos Clinical Hospital, IDISSC, Complutense University, Madrid, Spain
2 San Carlos Clinical Hospital, IDISSC, Complutense University, Madrid, Spain

This manuscript is a research project that aims to analyze the effect of atorvastatin vs. placebo on
carotid IMT variation over 48 weeks of treatment. The hypothesis is interesting, and the methods
(double-blind, placebo-controlled) are correct.

There are previous publications on this field that addresses the research hypothesis (PMID:
27203715, PMID: 323530627, in the general population PMID: 173844343). Furthermore, the
number of patients included seems low; estimates consider that atorvastatin will reduce IMT by
10% at 48 weeks, which seems a bit of an exaggerated estimate. Finally, the 48-week follow-up is
scarce because the IMT variations need more time. The age >45 y exclusion criteria are not clearly
explained.
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On the other hand, the hypothesis that atorvastatin will reduce the degree of steatosis after one
year does not have a solid background. It has not shown definitive efficacy in the general
population without being associated with vitamin E (PMID: 20842109%). On the other hand, I
believe that it disperses the study's primary objective, and indeed it will not have statistical power
to confirm the hypothesis.

References
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atherosclerosis in patients with treated HIV infection. AIDS. 2016; 30 (14): 2195-2203 Publisher Full
Text

2. Phan BAP, Ma Y, Scherzer R, Deeks SG, et al.: Association between statin use, atherosclerosis,
and mortality in HIV-infected adults.PLoS One. 2020; 15 (4): e0232636 PubMed Abstract | Publisher
Full Text

3. Crouse JR, Raichlen JS, Riley WA, Evans GW, et al.: Effect of rosuvastatin on progression of
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Trial JAMA. 2007; 297 (12): 1344-53 PubMed Abstract | Publisher Full Text

4. Foster T, Budoff MJ, Saab S, Ahmadi N, et al.: Atorvastatin and antioxidants for the treatment of
nonalcoholic fatty liver disease: the St Francis Heart Study randomized clinical trial.Am J
Gastroenterol. 2011; 106 (1): 71-7 PubMed Abstract | Publisher Full Text

Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: HIV

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Author Response 28 Jan 2022
Evy Yunihastuti

Thank you for your comments,
1. In our sample size calculation, we assume that the effect size is 0.1 with a standard
deviation of 0.12. With the plan to use of 2 sample t-test, the sample size needed for
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90% power and 5% significant level is 32 per arm. Assuming an additional 20% drop
in each arm (placebo and control group), we need a minimum of 40 participants.

2. We exclude subjects >45 years because the highest PLHIV prevalence in Indonesia is
20-45 years and we want to see the effect of atorvastatin on subclinical
atherosclerosis in virally-suppressed HIV-infected patients with CMV seropositivity. A
previous study reported that CVD morbidity and mortality in PLHIV is higher above 45
years old than in negative controls.]

Reference:

Chastain DB, Stover KR, Riche DM. Evidence-based review of statin use in patients with HIV
on antiretroviral therapy. ] Clin Transl Endocrinol. 2017 Feb 22;8:6-14.

Thank you and best regards,

Evy

Competing Interests: No competing interests were disclosed.
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