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PROTOCOL SYNOPSIS
Title
A multicenter randomized study to compare the efficacy and safety of
lower dose atazanavir/ritonavir (ATV/r 200/100 mg OD) versus
standard dose (ATV/r 300/100 mg OD) in combination with 2NRTIs in
well virology suppressed HIV-infected adults
Trial number

HIV-NAT 110

Clinical phase
Sponsor
Principal
Investigator

IV
Kirby Institute, NHSO
Kiat Ruxrungtham, MD, M.Sc.; HIV-NAT, The Thai Red Cross AIDS
Research Centre, and Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand

Trial Centres

Objective(s)

1. HIV-NAT, and King Chulalongkorn Memorial Hospital
2. Srinagarind Hospital, KhonKaen University
3. Chonburi Hospital
4. Chiangrai Prachanukroh Hospital
5. Sanpatong Hospital
6. Bamrasnaradura Infectious Diseases Institute
7. Ramathibodi Hospital
8. Taksin Hospital
9. Faculty of Medicine, University of Bangkok Metropolitan
Administration (Vajira Hospital)
10. Khon Kaen Hospital
11. Prapokklao Hospital
12. Nakhon Phatom Hospital
13. Rayong Hospital
14. Pranangklao Hospital

1.

PRIMARY OBJECTIVE:
To demonstrate non-inferiority of treatment with atazanavir/ritonavir
(ATV/r) 200/100 mg once daily (OD) compared to the control group
(ATV/r 300/100 mg OD) in regards to the proportion of virologic
responders (plasma HIV RNA < 200 copies/mL) at 48 weeks

2/25

HIV-NAT 110 (LASA study)

protocol version 6.0, dated 1 October 12

2.

Study design
Trial subjects

SECONDARY OBJECTIVES:
2.1 To compare immunologic change (as measured by CD4 count) in
the ATV/r 200/100 group versus that in ATV/r 300/100 OD group over
48 weeks
2.2 to compare additional measures of HIV replication (viral rebound
>200 copies/ml) between the ATV/r 200/100 group versus the ATV/r
300/100 OD group over 48 weeks
2.3 To evaluate and compare the tolerability and safety e.g. change the
dose or ATV/r or switch the regimen due to clinical jaundice, proportion
of elevated ALT or bilirubin grade 3/4 and abnormal lipids of ATV/r
200/100 OD versus ATV/r 300/100 OD
2.4 Comparison of the number of patients with any adverse events
(AEs), and the cumulative incidence of AEs associated with cessation
of randomly assigned therapy between treatment arms.
2.5 To evaluate the relationship between ATV Ctrough and efficacy
and safety of ATV/r 200/100 OD versus the ATV/r 300/100 OD.
2.6 To assess treatment adherence between two treatment groups as
measured by the modified Medication Adherence Self Report Inventory
(VAS)
2.7 To assess quality of life after switching to ATV/r based regimen
2.8 To assess cardiovascular risk after switching to ATV/r based
regimen
2.9 To assess lipodystrophy after switching to ATV/r based regimen
Multicentre, open-label, randomized controlled trial
560 HIV-infected adults
Inclusion criteria:
1. HIV infected adults aged 18 years
2. Received ritonavir boosted PI-based HAART for > 3 months prior
screening visit
3. History of all HIV RNA results < 50 copies/ml within 12 months prior
to screening visit
4. HIV-RNA < 50 copies/ml at screening visit
5. Signed written informed consent
Exclusion criteria:
1. Active AIDS-defining disease or active opportunistic infection
2. History of virological failure (confirmed plasma HIV-RNA ≥ 1,000
copies/ml) after 24 weeks of any ritonavir boosted PI-based HAART
3. Pregnancy or lactation at screening visit
4. Relevant history or current conditions or illnesses that might
interfere with drug absorption, distribution, metabolism or excretion
e.g. chronic diarrhea, malabsorption
5. Use of concomitant medication that may interfere with the
pharmacokinetics of the study drugs e.g. rifampicin, proton pump
inhibitor
6. History of sensitivity/idiosyncrasy to the atazanavir/ritonavir
7. ALT ≥ 200 IU/L at screening visit
8. Creatinine clearance < 60 c.c. per min by Cockroft-Gault formula at
screening visit

TREATMENTS
Treatments

ATV 200mg OD + RTV 100mg OD or ATV 300mg OD + RTV 100mg
OD in combination with 2NRTIs

ASSESSMENTS
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Medical history,
physical
examination,
weight, clinical
jaundice
Height
Blood pressure,
waist/hip
circumference
Laboratory
safety : ALT
CD4,CBC, Lipid
profile
HIV RNA
ATV Ctrough

Adverse events
Adherence
questionnaire
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Screening, week 0, 12, 24, 36, and 48

Screening
week 0, 24 and 48
Screening, week 0, 12, 24, 36, and 48
week 0, 24 and 48
Screening, week 0, 12, 24, and 48
Week 12 and 24 (only 1 time point/visit), ATV Ctrough will be analysed
retrospectively. The target minimum concentration (C through or Cmin)
of boosted ATV ≥ 0.15 mg/L at pre-dose measurement
week 0, 12, 24, 36, and 48
week 0, 12, 24, 36, and 48 by visual analogue scale

week 0, 12 and 48 by MOS-HIV questionnaire
Quality of life
questionnaire
Acceptability and Gastrointestinal Symptom Rating Scale (GSRS)
Acceptability
questionnaire will be used at week 0, 12, and 48
and
Gastrointestinal
Symptom
questionnaire
Cardiovascular
week 0 and 48 by EGAT and Framingham risk equations
risk
questionnaire
Lipodystrophy
week 0 and 48
questionnaire
ANALYTICAL AND STATISTICAL METHODS
Bioanalysis
Plasma concentrations of ATV and RTV will be measured in all
available samples by means of a validated HPLC method. This will be
done for retrospective analysis after the clinical trial has been
completed. Prospective measurement of the pharmacokinetics of study
medications is not permitted.
Statistical
The primary endpoint is the comparison of proportions of participants in
methods
each arm whose plasma HIV RNA is < 200 copies/mL after 48 weeks.
Under the assumption that there is no difference in the failure rate in
randomized treatment arms, to have 90% power to demonstrate
non‐inferiority in the ITT analysis using a 10% margin at a 2-sided
significance level of 5% will require 256 participants per arm to be
randomized, making a total of 512 participants.
To ensure that the PP analysis also has adequate power to
demonstrate non-inferiority, the sample size needs to be increased to
allow for patients who swap from the 300mg/100mg arm because of
clinical jaundice. This is estimated to be no more than 5%, and it is
estimated that an additional 5% of study participants may be lost to
follow-up. Applying a 10% adjustment for loss to follow up and
regimen swaps due to toxicity would bring the sample size in each arm
to 280 patients in each arm, or a total of 560 subjects. We will
therefore aim to recruit 560 patients to the study. The power of the ITT
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analysis in this case is 93%.
Schedule of analyses:
An interim analysis will occur when 50% of randomised subjects (140
subjects in each arm) have had their week 24 study visit, or have
discontinued the study. The primary analysis of all study endpoints will
occur when all patients have completed their week 48 study week.
The interim analysis will be reviewed by an independent data
monitoring and safety board, who will recommend to the protocol
steering committee on whether the study should continue unchanged
or be amended in the light of observed differences between treatment
arms, or aspects of study conduct that warrant modification (e.g. poor
recruitment, safety concerns or losses to follow-up). A conservative
Peto-Prentice type stopping rule (p<0.001) will be used to judge
whether one arm should be ceased for inferiority at the interim
analysis.
Time line:
Start of Study:
Completed enrolment:
Expected end of study follow-up:

First enrolment in May 2011
June 2013
June 2014

Figure 1: Study design

LASA study
Plasma HIV-RNA<50 copies/ml
on PI-based HAART

ATV/r 200/100 mg OD

ATV/r 300/100 mg OD

based HAART

based HAART

N=280

N=280

The randomization will be stratified by sites, using TDF, and using indinavir at
randomization

LASA (Low dose Atazanavir/r vs. Standard dose Atazanavir/r)
ATV/r: atazanavir/ritonavir, PI: protease inhibitor, HAART: highly active antiretroviral therapy, OD: once daily, TDF:
tenofovir
Note: The reason to stratify by TDF and IDV because; TDF can decrease the area under the concentration-time curve for
atazanavir/ritonavir[1], either IDV or atazanavir can cause renal toxicity, acute interstitial nephritis and renal stone[2].
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Table 1 Flow Chart
Procedure for LASA 6.0

Screening

W0

(-6 weeks)
Informed consent
Randomization

W
12

W
24

W
36

W
48

X

1

X

Medical history, AE, physical examination

X

X

X

X

X

X

Weight (kg)

X

X

X

X

X

X

Height (cm)

X

Blood pressure and waist/hip circumference

X

Adherence questionnaire by VAS

X

X

X

X

X

X

X

X

Quality of life questionnaires

2

Acceptability and GSRS questionnaires

3

Lipodystrophy questionnaires
Cardiovascular risk assessment

4

CBC and CD4 count (7ml)
X

ALT (2ml)

X
6

X

Fasting Glu, chol, TG, HDL (3ml)

X

X

X

X

X

X
X

5

X

Cr (1ml)

X

X

X

X

HIV-1 RNA (7ml)

Total/direct bilirubin (2ml)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

5

X
7

ATV Ctrough level (2mL)

X

X

X

X

X

7

X

Serum storage (7 ml)

X

X

X

Plasma/PBMC storage (20 ml)

X

X

X

Dry cell pellet storage*
8

X

8

HBs Ag , anti HCV (2 ml)

X

Urine analysis

X
9

X

Total Maximum Volume of Blood Draw (ml)

10

Urine pregnancy test

51

X

14

51

X

4

49

Note: the window period for week 12, 24, 36, 48 visits is ± 6 weeks
* Dry cell pellet will be extracted from the left over sample of CBC and CD4 count, therefore, no additional blood drawn is
needed
1 Randomization will be performed before week 0 or at date of week 0
2 MOS-HIV Quality of life questionnaires will be used
3 The modified Gastrointestinal Symptom Rating Scale (GSRS) questionnaire for Protease inhibitor[3]
4 evaluated by EGAT [4, 5] and Framingham risk equations
5 could be skipped at week0 if screening and week0 visit period < 14 days
6 Sample will be stored at HIV-NAT lab and performed retrospectively. The results will be blinded to patient and
investigator except the patient has clinical hepatitis or elevated ALT (>200 IU/L) during study.
7 Sample will be stored at HIV-NAT lab and performed retrospectively
8 could be skipped if patients already had previous results
9 for women of childbearing potential only
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List of abbreviations
AE
ANOVA
AUC
ARV
ATV
ATV/r
BD
BP
Cmax
Cmin
CRF
HAART
HIV
HIV-NAT
HPLC
LLOQ
NRTI
OD
PI
PK
QA
RTV
SAE
t½
tmax
TDF
TDM

Adverse event
Analysis of Variance
Area under the plasma concentration-time curve
Antiretrovirals
Atazanavir
Atazanavir/ritonavir
Twice Daily
Blood Pressure
The maximum plasma drug concentration
The minimal plasma drug concentration
Case record (or report) form
Highly active antiretroviral therapy
Human Immunodeficiency Virus
HIV Netherlands Australia Thailand Research Collaboration
High Performance Pressure Liquid Chromatography
Lower Limit Of Quantification
Nucleoside reverse transcriptase inhibitor
Once daily
Protease inhibitor
Pharmacokinetic
Quality assurance
Ritonavir
Serious adverse event
Elimination half-life associated with the terminal slope of a semilogarithmic
concentration-time curve
Time to reach maximum plasma drug concentration
Tenofovir dispoxil fumarate
Therapeutic drug monitoring

1. Introduction
1.1. Background
The standard of care for the treatment of human immunodeficiency virus type 1 (HIV-1)
infection uses a combination of antiretroviral drugs based on a backbone of two
nucleoside or nucleotide reverse transcriptase inhibitors (N(t)RTI) and either a nonnucleoside reverse transcriptase inhibitor (NNRTI) or a protease inhibitor (PI) [6]. Such
triple therapy produces durable suppression of viral replication but has been associated
with the emergence of metabolic, tolerability, adherence, resistance and drug interaction
concerns, particularly with PI-based regimens[6, 7]. Long-term complications with PIs,
such hyperlipidemia, are common. This perturbation of normal metabolism is thought to
contribute to the development of cardiovascular disease.
Atazanavir (ATV) is an azapeptide PI compound that is approved for use in combination
treatment of HIV-1. ATV is currently used at a fixed dose of either 300 mg in combination
with low-dose ritonavir (100 mg) once daily or, less frequently, at 400 mg once daily,
both taken with food[6]. Several review articles have already been published that point
out the advantages and disadvantages of this PI[8-10]. The major advantages of ATV
are its simplicity of once-daily administration, its minimal effect on the lipid profiles
compared to other PIs, and its distinct resistance profile with an I50L protease
substitution appearing to be the signature mutation[11].

7/25

HIV-NAT 110 (LASA study)

protocol version 6.0, dated 1 October 12

ATV is bound to both α1acid glycoprotein and albumin to similar extents (89% and 86%,
respectively)[12]. The drug is metabolized mainly via hepatic cytochrome P450, primarily
the CYP3A4/CYP3A5 isoenzymes[13]. ATV inhibits UDP glucoronyltransferase UGT1A1,
CYP3A, and P-glycoprotein transport in vitro[14]. Therefore, the potential for drug-drug
interactions is high as with other PIs. Large interpatient and intrapatient variabilities in
ATV disposition have been previously reported[15], and poor adherence to
recommendations regarding food intake or drug interactions may further weaken antiviral
coverage, particularly with ATV 400 mg OD[16]. Insufficient concentrations in plasma are
clearly associated with HIV RNA rebound and increased risk for the emergence of viral
resistance[6].
Several studies from HIV-NAT have demonstrated high nevirapine[17], indinavir[18],
saquinavir[19] and lopinavir/r[20] levels in Thais when compared to those reported in
Caucasians. We have recently reported that pharmacokinetic parameters of ATV/r
200/100 mg OD plus 2 NRTIs in Thais were comparable to historical Caucasian cohorts
using the standard dose of ATV/r 300/100 mg OD[21]. Recent studies have shown that
plasma ATV trough concentration is related to hyperbilirubinemia[22]. Patients with an
ATV Ctrough higher than 0.85 mg/L have a threefold higher risk of bilirubin elevation[23].
A trough plasma concentration (Ctrough) of ATV between 0.15 and 0.85 mg/L has been
suggested as the optimal drug concentration interval associated with the highest
probability of virological response and the lowest probability of unconjugated-bilirubin
increase[23]. In our previous report, 64% and 27% of patients on ATV/r 300/100 and
ATV/r 200/100, respectively had atazanavir Ctrough >0.85mg/L[21]. In addition, these
Thais who had high ATV levels with the ATV/r 300/100 OD dose regimen and 36% of
them had hyperbilirubinemia grade 3/4 (compared to only 8% in Caucasian population).
In addition, there was a significant reduction in total bilirubin concentration and
proportion of patients with hyperbilirubinemia after dose reduction from ATV/r 300/100
mg to ATV/r 200/100 mg OD. Although hyperbilirubinemia associated with ATV
exposure is predominantly a cosmetic concern for patients, such adverse events have
been associated with poor adherence to therapy[24]. Chetchotisakd P et al[25]provided
further support for a lower dose of ATV/r in Thai patients. In a small cohort of 14 Thai
patients who switched from other regimens to atazanavir/r 200/100 mg once daily, all
patients maintained their plasma HIV RNA < 50 copies/mL during the median follow-up
of 68 weeks (IQR 36 -118; range 12 – 165)[25].
Access to effective antiretroviral therapy in Thailand has increased in the last 5 years,
particularly with local production of generic versions of antiretroviral drugs of the NRTI
classes. However, ATV is not yet successfully produced as generic drug, and the
commercial price of ATV remains expensive and well out of the reach of the majority of
people living with HIV/AIDS in Thailand. If ATV/r can be effectively used at 200/100 mg
OD, this will provide a significant reduction of one third of the cost. Hence, ATV/r
200/100mg once daily plus appropriate backbone is warranted for a further long term
efficacy study in patients of Thai and Asian ethnicity. In addition to an improved toxicity
profile, a dose reduction will have a considerable impact on access to medications. In
Thailand, an increasing number of patients are in need for PI-based second line
treatment. Lopinavir/ritonavir (LPV/r) is widely used for second line treatment in resource
limited settings including Thailand. The long term efficacy of LPV/r has been established,
although dyslipidemia and insulin resistance are frequent side effects[6]. Since HIVinfected patients are getting older and cardiovascular risk are complicating treatment
options, antiretroviral therapy with a lipid friendly profile is advised[6]. SLOAT[26] and
SWAN[27] trials have shown that the replacement of LPV/r by ATV provides a significant
reduction in total cholesterol and triglycerides, without an increased risk of virological
failure. Thus, for patients developing hyperlipidemia, ATV could be a good, but
expensive alternative. Reducing the dose would make atazanavir more accessible to
those patients.
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In view of the preliminary data supporting the efficacy and safety of reduced dose ATV,
and the potential cost savings to the National Treatment Programme, we propose
investigate the long term efficacy, safety and tolerability of a lower dose (200mg)
compared to standard dose (300mg) boosted atazanavir in Thai HIV-infected patients.
Rationale
We are interested in once daily ATV/r 200/100 mg OD because ATV dose reduction may
reduce toxicity and cost compared to standard dose ATV/r at 300/100mg OD. There are
limited prospective randomized studies evaluating the long term efficacy and safety of
lower dose ATV/r OD dose in combination of NRTIs in HIV-1 pretreated patients. We
believe that the efficacy of ATV/r given at 200/100mg daily in Thai patients will be
equivalent to ATV/r 300/100mg once daily when combined with 2NRTIs, and that the low
dose ATV/r will have better safety, tolerability profile, and cost saving while maintaining
good CD4 and HIV RNA outcomes.
1.2.

Atazanavir

ATV (BMS-232632, ATV) is an azapeptide PI that has demonstrated in vitro antiviral
potency (EC50 2 - 5 nM) against a variety of HIV isolates. HIV isolates taken from
patients not previously exposed to ARV therapy have been shown to be extremely
sensitive to ATV. In previously untreated subjects, infrequent ATV resistance is uniformly
associated with the appearance of the I50L codon change as a unique signature
mutation for this drug that has no defined role in the development of resistance to other
PI drugs[12]. ATV has been shown to have a pharmacokinetic (PK) profile that clearly
supports once-daily administration as either a single PI or in combination with ritonavir.
This profile has been demonstrated in both Phase I studies in healthy individuals and in
Phase II/III studies in HIV-infected patients[12, 28].
Review of clinical trial data demonstrates that in treatment naïve patients ATV dosed at
400mg daily is as effective as efavirenz (EFV)[29]. In treatment-experienced patients
ATV (300mg once daily in combination with ritonavir 100mg) was as effective as
LPV/r[30].
Pharmacokinetics
ATV is rapidly absorbed, with peak plasma concentration (Cmax) occurring at
approximately 2 hours. There are no data on absolute bioavailability of ATV. The relative
bioavailability of ATV is 60%[28]. AUC and Cmax are increased 70% and
57%repectively with light meal and considerably lower on an empty stomach. Plasma
protein binding is about 86%. ATV is extensively metabolised in the liver by cytochrome
P450 isoenzyme CYP3A with a 79% biliary excretion and 13% urinary elimination.
Unchanged drug accounted for 20% in faeces and 7% in urinary excretion. When ATV is
administrated alone as 400 mg once daily in HIV infected patients, the pharmacokinetic
parameters, Ctrough and AUC are0.273mg/L, and 14.187mg.h/L, respectively. The PK
parameters of ATV, AUC (46.073 mg.h/L) and Ctrough (0.862 mg/L) are higher with RTV
100 mg boosting (ATV/r 300/100 mg OD)[12].
Adverse Events and Precautions
In clinical trials the most frequent side effects of >grade 1 severity and significantly more
frequent than any comparator drug were jaundice, scleral icterus and hyperbilirubinemia.
Jaundice that is invariably associated with increases in unconjugated serum bilirubin and
is not linked to hepatotoxicity. Very few events in any of these categories required
permanent cessation of atazanavir7.
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2. Trial objectives
2.1 PRIMARY OBJECTIVE :
To demonstrate non-inferiority of treatment with atazanavir/ritonavir (ATV/r) 200/100 mg
once daily (OD) compared to the control group (ATV/r 300/100 mg OD) in regards to the
proportion of virologic responders (plasma HIV RNA < 200 copies/mL) at 48 weeks with
a maximum allowable difference of 10%.
2.2 SECONDARY OBJECTIVES :
o To compare immunologic change (as measured by CD4 count) in the ATV/r 200/100
group versus that in ATV/r 300/100 OD group over 48 weeks
o to compare additional measures of HIV replication (viral rebound >200 copies/ml)
between the ATV/r 200/100 group versus the ATV/r 300/100 OD group over 48
weeks
o To evaluate and compare the tolerability and safety e.g. change the dose or ATV/r or
switch the regimen due to clinical jaundice, proportion of elevated ALT or bilirubin
grade 3/4 and abnormal lipids of ATV/r 200/100 OD versus ATV/r 300/100 OD
o Comparison of the number of patients with any adverse events (AEs), and the
cumulative incidence of AEs associated with cessation of randomly assigned therapy
between treatment arms.
o To evaluate the relationship between ATV Ctrough and efficacy and safety of ATV/r
200/100 OD versus the ATV/r 300/100 OD.
o To assess treatment adherence between two treatment groups as measured by the
modified Medication Adherence Self Report Inventory (VAS)
o To assess quality of life after switching to ATV/r based regimen
o To assess cardiovascular risk after switching to ATV/r based regimen
o To assess lipodystrophy after switching to ATV/r based regimen
3. Trial design
3.1 Overall Trial Design
560 HIV-infected adults using stable doses of LPV/r-based HAART or any PI-based
HAART for at least 3 months and suppressed viral load will be randomized to ATV/r 200
mg/100 mg OD +2NRTIs or ATV/r300 mg/100 mg OD +2NRTIs (Figure 1). The trial will
consist of a screening period of 6 weeks, and a 48 week treatment period.
Study sites
1.
2.
3.
4.
5.
6.
7.
8.
9.

HIV-NAT, and King Chulalongkorn Memorial Hospital
Srinagarind Hospital, KhonKaen University
Chonburi Hospital
Chiangrai Prachanukroh Hospital
Sanpatong Hospital
Bamrasnaradura Infectious Diseases Institute
Ramathibodi Hospital
Taksin Hospital
Faculty of Medicine, University of Bangkok Metropolitan Administration
(Vajira Hospital)
10. Khon Kaen Hospital
11. Prapokklao Hospital
12. Nakhon Phatom Hospital
13. Rayong Hospital
14. Pranangklao Hospital
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3.2 Patient Selection
Inclusion criteria:
1.
2.
3.
4.
5.

HIV infected adults aged 18 years
Received ritonavir boosted PI-based HAART for > 3 months prior screening visit
History of all HIV RNA results < 50 copies/ml within 12 months prior to screening visit
HIV-RNA < 50 copies/ml at screening visit
Signed written informed consent

Exclusion Criteria:
1. Active AIDS-defining disease or active opportunistic infection
2. History of virological failure (confirmed plasma HIV-RNA ≥ 1,000 copies/ml) after 24
weeks of any ritonavir boosted PI-based HAART
3. Pregnancy or lactation at screening visit
4. Relevant history or current conditions or illnesses that might interfere with drug
absorption, distribution, metabolism or excretion e.g. chronic diarrhea, malabsorption
5. Use of concomitant medication that may interfere with the pharmacokinetics of the
study drugs e.g. rifampicin, proton pump inhibitor
6. History of sensitivity/idiosyncrasy to the atazanavir/ritonavir
7. ALT ≥ 200 IU/L at screening visit
8. Creatinine clearance < 60 c.c. per min by Cockroft-Gault formula at screening visit
3.3 Study procedure
Subjects volunteering to participate, having signed the informed consent form (ICF) and
found to be eligible for the trial at screening (week-6), will be randomized in a 1:1 ratio to
one of the following treatment arms (Figure 1):
A. ATV/r 200/100 mg OD
B. ATV/r 300/100 mg OD
Randomisation will be stratified for recruiting centre, use or not of tenofovir (TDF), use or
not of indinavir as a component of the background regimen.
The randomisation visit (week 0 or baseline visit) should be scheduled within 6 weeks
after screening visit. ARV treatment (Arm A or B) will be initiated within the next day of
week 0. The study drug will take with a meal, preferably breakfast. Along with the
randomized study medication (ATV/r 200/100 or ATV/r 300 /100 OD), NRTIs background
will remain unchanged if possible. The dosage and regimen of NRTIs background could
be modified for some toxicity such as AZT 300 mg BID could be reduced to AZT 200 mg
BID in case of anemia[31] or TDF dose reduction to 300 mg alternate day if GFR 30-49
cc/min.
Temporary interruption or switching of any ARVs during the treatment period will be
allowed in the event of suspected toxicity, as long as the temporary interruption is
associated with and can be linked to an adverse event (AE) or a serious adverse event
(SAE). The maximum duration of a single treatment interruption for atazanavir/ritonavir
toxicity reasons will be 4 weeks and the maximum cumulative duration of the allowed
treatment interruptions for toxicity reasons will be 8 weeks. Additional unscheduled visits
may be performed for safety or tolerability reasons. Re-initiation of therapy including the
background regimen will only be allowed once the event has resolved or decreased to a
grade 2 or below.
Throughout the treatment period, the subjects will have regular visits: randomisation,
weeks 12, 24, 36, and 48 (Table 1).
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3.4
Removal of Subjects from Therapy or Assessment
A subject may decide to withdraw from the trial at any time. If so, the Investigator must
be informed immediately. Early termination of the trial may also be recommended by the
Data Safety Monitoring Board or for administrative reasons by the Protocol Steering
Committee. Patients who cease randomly assigned study medications for whatever
reason should remain in follow-up as specified in the protocol. Losses to follow-up
should be kept to an absolute minimum.
3.5
Replacement of Subjects
Subjects who are lost to follow-up or who withdraw consent after randomisation will not
be replaced.
3.6
Discontinuation Criteria
Participants who expressly wish to discontinue association with the study and sign the
‘Withdrawal of Consent’ are considered as to have withdrawn from the study. Patients
who discontinue or change study medications permanently or temporarily are NOT
withdrawn from the study and should be followed as per the protocol.
3.7

Plan for premature discontinuation

Where possible and before consent is withdrawn participants who withdraw consent due
to any reasons should be asked perform the procedures shown in the protocol for the
week 48 visit.
3.8

Pregnancy

Sexually active women of childbearing potential must use an effective method of birth
control during the course of the study. Women found to be pregnant during follow‐up
should be managed as the national guideline and will be followed as protocol schedules
until study end.
3.9
Rescreening
Subjects with history of all HIV RNA results < 50 copies/ml within 12 months prior to
screening visit but had HIV-RNA 50-200 copies/ml at screening visit are allowed to be
rescreened in LASA study.
4. Treatment
4.1
Overview All participants will be randomized to take ATV/r 200/100 mg OD or
ATV/r 300/100 mg OD. NRTIs background regimens will remain unchanged if possible.
NRTIs background may include lamivudine (3TC) plus zidovudine (AZT), 3TC plus
stavudine (d4T), 3TC plus didanosine (DDI), DDI plus AZT, TDF plus 3TC, AZT plus
TDF, TDF plus emtricitabine (FTC). NRTI backbone could be switched or modified due
to toxicity or intolerance. However, TDF + ddI or AZT+d4T, or d4T+ddI should not be
used.
4.2
Packaging and Labelling of Trial Medication The trial medication will be
dispensed by the hospital pharmacist.
4.3
Selection and Timing of Dosing and DietaryAll patients should take the study
drug with food (preferably breakfast).
4.4
Prior and Concomitant TherapySubjects are not allowed to take medications
that interfere significantly with the PK of ATV and RTV. Whenever a patient needs
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concomitant medication if medically indicated, this will be reviewed by the investigator.
The prohibited concomitant drugs are






All investigational drugs
All NNRTI
All medications labelled as having a CYP3A4 inhibitory effect e.g. Calcium
Chanel Blocker, Proton pump inhibitor, rifampin
Ergotamine derivative
Systemic steroid

4.5
Treatment Compliance The Investigator or his/her designee must maintain an
adequate record of the receipt and distribution of all trial supplies. These forms must be
available for inspection at any time. At each study visit, subjects will be asked about
treatment compliance. This will be recorded in the CRF.
5. Adverse Events Adverse event (AE) is defined as any untoward medical occurrence
in a patient or clinical investigation subject administered a pharmaceutical product and
which does not necessarily have to have a causal relationship with this treatment.
Subjects will be monitored for AE at each study visit by the medical and nursing staff of
the HIV-NAT. Subjects should voluntarily report any AE or in response to general
questioning (e.g. ‘How has your health been since the last visit?’). The severity of an
adverse event was determined using the US NIH Division of AIDS 2004 toxicity grading
table[32]. All clinical adverse events (grade 1-4) and abnormal laboratory grade 3-4 will
be reported.
Adverse events that occur between the signing of the Informed Consent and the first
intake of trial product will be documented as a pre-treatment symptom (PTS) and will be
recorded on the case record form (CRF).
AEs meeting the definition of a serious AE (SAE) must be reported using an SAE form.
SAEs occurring within a period of 30 days following the last intake of trial medication will
also be handled as such if spontaneously reported to the Investigator. All AEs of
subjects who received trial medication will be included in the final report. For each AE
the following information will be recorded: start and stop date, severity, relationship to
trial medication (ATV/r) and other antiretroviral drugs, action taken, and outcome.
Serious Adverse Event (SAE)
A serious adverse event (experience) or reaction is any untoward medical occurrence
that at any dose:
 results in death,
 is life-threatening,
Note: The term "life-threatening" in the definition of "serious" refers to an event in
which the patient was at risk of death at the time of the event; it does not
refer to an event which hypothetically might have caused death if it were
more severe.
 requires inpatient hospitalization or prolongation of existing hospitalization,
 results in persistent or significant disability/incapacity,
 is a congenital anomaly/birth defect, or
 Clinical AE grade 4 or abnormal laboratory grade 4
The Investigator will report SAE events to the appropriate Institutional Review
Board/Independent Ethics Committee (IRB/IEC) in accordance with local regulations
within seven days, stating a description of the reaction, any required intervention and the
outcome.
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6. Study Assessments
6.1 Clinical Assessments
Please see Table 1 for scheduled clinical assessments. A symptom-directed physical
examination may be performed at other visits, as appropriate and will focus on the
patient’s specific area(s) of complaint. Patients will be assessed for any current or prior
AIDS-defining events and serious non-AIDS events at screening, baseline and all
subsequent study visits. The adherence questionnaire, quality of life questionnaire,
lipodystrophy questionnaire, acceptability and the modified Gastrointestinal Symptom
Rating Scale (GSRS) questionnaire, and cardiovascular risk assessment will be asked to
participants as scheduled in Table 1. Adverse events, serious adverse events, adverse
events leading to premature discontinuation, and all events resulting in death will be
assessed throughout the study.
6.2 Laboratory Assessments
Urine pregnancy test will be performed at screening visit for women of childbearing
potential. HIV genotype resistance testing will be performed only in case of virologic
failure (plasma HIV-RNA ≥ 1,000 copies/ml). Please see Table 1 for scheduled
laboratory testing including plasma HIV-1 RNA viral load, CD4+ cell count and
hematology, total bilirubin/direct bilirubin and ALT, fasting lipid profile (cholesterol, HDL,
and triglycerides) and fasting glucose.
The sample storage including serum storage, plasma/PBMC storage, and dry cell pellet
will be stored at HIV-NAT Research Laboratory, Bangkok, Thailand for 10 years after
study completion. The stored samples will be used in the future studies e.g. the
immunologic response of the white blood cell to HIV or antigen, tested for antiretroviral
drug level, and tested to see the evolution of HIV mutation. The dry cell pellet samples at
week 24 will be used for pharmacogenetic study to see the correlation of host gene and
ATV/r drug level. The stored samples will be used for the tests that have been
mentioned in this protocol. The stored samples will not be shipped out of Thailand and
not be used for any commercial purposes.
Any new proposed research proposal using stored samples would be submitted for
review by the local ethic committees. However, it is up to the research group and the
ethic committees to determine if there is a requirement for further informed consent or
whether the main study consent adequately covers the future research proposal.
6.3 Plan for subjects with plasma HIV-RNA ≥ 200 copies/ml and virologic Failure
Plan for subjects with plasma HIV-RNA ≥ 200 copies/ml at any visit
1. Obtain a second sample for HIV-RNA immediately (repeated HIV-RNA) no later than
2 weeks after the site investigator receiving the report of the first HIV RNA ≥ 200
copies/ml, and continue the same therapy (Figure 2)
2. The results of the second HIV-RNA should be available within 4 weeks of the first HIV
RNA ≥ 200 copies/ml
 If the repeated HIV-RNA is < 200 copies/ml, it indicated a viral blip or transient
viremia, therefore, continue the same therapy.
 If the repeated HIV-RNA is ≥ 200 copies/ml, switch back to pre-study (e.g. LPV/rbased) HAART or appropriate regimen according to investigator’s discretion and
genotypic resistance testing (if HIV RNA ≥ 1000).
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Figure 2: Plan for subjects with plasma HIV-RNA ≥ 200 copies/ml at any visit
Plasma HIV-RNA ≥ 200 copies/ml

Extra visit within 2 wk
For plasma HIV-RNA (repeated VL) and adherence
counseling, continue same regimen

If repeated VL < 200 copies/ml,
continue same regimen and
appoint at regular visit

If repeated VL > 200 copies/ml, switch back to
appropriate boosted PI-based HAART
according to investigator’s discretion and
genotypic resistance testing*

Note: *at any visit, if VL ≥ 1000 copies/ml, the genotypic resistance testing will be
performed and adapt ARV regimen accordingly
A virological threshold of 200 copies/mL was chosen because of this viral load threshold
is sufficiently sensitive, while avoiding unreliable very low level viral load failures (‘blips’)
that on subsequent measurement are not confirmed[33, 34].
Definition and Procedures for Virologic Failure
Virologic failure is defined as any HIV-RNA ≥ 1,000 copies/ml at any visit. The HIV
genotyping sample will be assayed. Any patient who has virologic failure can be
switched to the appropriate regimen selected on the basis of results of genotypic
resistance testing, and remain in the study.
6.4 Toxicity Management
Clinical events and clinically significant laboratory abnormalities will be graded according
to the DAIDS Common Toxicity Grading Scale[32].
6.4.1

Grade 1 or 2 toxicity

Subjects who develop a Grade 1 or 2 adverse event or toxicity may continue study drugs
without modification.
6.4.2

Grade 3

If the investigator has compelling evidence that the adverse event has NOT been
caused
by
the
study
drug(s),
dosing
may
continue.
Subjects who develop a Grade 3 adverse event or toxicity, except for elevated
triglycerides, glucose, cholesterol, bilirubin, asymptomatic grade 3 pancreatic amylase
elevations in subjects with no history of concomitant disease of pancreatitis, and
asymptomatic grade 3 AST/ALT elevation may continue study drugs without
modification.
Symptomatic grade 3 AST/ALT elevation should have their antiretroviral study drugs
withheld, at the investigator’s discretion.
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The subject should be re-evaluated weekly until the adverse event returns to Grade ≤ 2,
at which time the study drugs may be reintroduced at the discretion of the investigator or
according to standard practice.
If the same Grade 3 adverse event recurs within four weeks, study drug(s) must be
permanently discontinued if the investigator, following discussion with the nominated
protocol team medical monitor, considers the adverse event related to study drug(s).
However, if the same Grade 3 adverse event recurs after four weeks, the management
scheme outlined above may be repeated.
6.4.3

Grade 4 adverse events

Subjects who develop a Grade 4 adverse event or toxicity at least possible related to
ATV/r or antiretroviral drugs (ART) will have ATV/r or ART temporarily discontinued.
The AEs should be resolved or less than grade 2 before any decision is made to
rechallenge the subject with study drugs. Subjects experiencing Grade 4 AEs requiring
permanent discontinuation of study drug therapy should be followed weekly until
resolution of the adverse event. The patient should remain on study and continue to
undergo protocol-specified evaluations and assessments.
Subjects with Grade 4 asymptomatic or non-significant laboratory abnormalities may
continue study drug therapy if the investigator has compelling evidence that the toxicity
is NOT related to the study drug(s).

6.5

Protocol-specific toxicity management guidelines

6.5.1

Hypertriglyceridaemia/ Hyperlipidaemia

If elevated triglyceride or lipid levels are from a non-fasting blood draw, please repeat
the draw after an eight hour fast. Only levels done in a fasting state should be graded for
toxicity.
Subjects with asymptomatic Grade ≥3 triglyceride, total cholesterol, or LDL elevations
may continue study medications at the discretion of the investigator. Appropriate dietary
modification and anti-hyperlipidaemic therapy should be considered. The preferred first
line treatment is fenofibrate 100-300 mg QD, 30 minutes prior to the evening meals.
Fasting triglycerides should be rechecked at fortnightly intervals. For persistent
uncontrolled hypertriglyceridaemia and/or hypercholesterolaemia, the addition of HMGCoA reductase inhibitor may be considered. Several HMG-CoA reductase inhibitors
have substantial interactions with Pls. The use of pravastatin or atorvastatin is advised.
6.5.2

Hyperglycaemia

Subjects with Grade ≥3 hyperglycaemia may continue study medications at the
discretion of the investigator and be managed with oral hypoglycaemic medications or
insulin, with referral to endocrinologists as appropriate.
6.5.3

LFT elevations

For asymptomatic grade 3 elevation in AST or ALT, study medications may be continued
at the discretion of the site investigator. Careful assessments should be done to rule out
the use of alcohol, non-study medication-related drug toxicity, or viral hepatitis as the
cause of the Grade 3 elevation. The possibility of lactic acidosis syndrome should also
be explored.
For Grade 4 elevations in AST or ALT, all study medications should be withheld until the
toxicity grade returns to Grade ≤2.
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Management for jaundice

Atazanavir can cause increasing levels of indirect bilirubin in patients who took it but not
all patients will have clinical jaundice. High bilirubin levels can be a sign of liver damage
but this is not the case for people taking atazanavir. This drug blocks normal removal of
bilirubin but without elevated alanine transferase (ALT) or clinical hepatitis. Bilirubin
levels will return to normal within a few days in people who stopped taking atazanavir.
During study, if the patient has jaundice, investigator will evaluate for severity. The
grading for jaundice was adapted from grading for lipodystrophy[35, 36]





Grade 0: absent
Grade 1: mild (noticeable on close inspection)
Grade 2: moderate (readily noticeable)
Grade 3: severe (readily noticeable to other observers)

The bilirubin will be performed during study period but all participants and investigators
including physicians and study nurses will be blinded for the results of bilirubin to
decrease the bias of dose adjustment of the study drug. The management for jaundice
without other symptom and sign of hepatitis and ALT<200 IU/L will be based upon
patient’s concern and investigator’s discretion (Figure 3). However, if the patient has
sign or symptom of hepatitis or ALT≥200 IU/L during study, the bilirubin level for this
case will be un-blinded.
Figure 3: Management for jaundice without other symptom and sign of hepatitis and
ALT<200 IU/L at any visit
Patient’s concern for jaundice i.e. jaundice
affect to their life style or daily life activities

Physician will discuss with the patient about risk and benefit
to retain in the same regimen or switch to other regimens

If the patient can accept it, continue
the same regimen

If the patient can’t accept to have jaundice,
- Patient using ATV/r 200/100 mg will be switched to
the appropriated boosted PI-based HAART
- Patient using ATV/r 300/100 mg will be swapped to
ATV/r 200/100 mg OR switched to the appropriated
boosted PI-based HAART

6.5.5

Lactic acidosis

The relevance of asymptomatic lactic acid elevations is unclear, and lactates are not part
of the routine safety evaluations for this study. Routine lactate monitoring is not currently
recommended. The syndrome of lactic acidosis that is sometimes fatal and often
associated with evidence of hepatic steatosis is a recognized, but uncommon
complication of NRTI therapy. This syndrome is felt to be secondary to mitochondrial
toxicity induced by the inhibitory effect of NRTIs on DNA polymerase gamma, a key
enzyme needed for mitochondrial DNA synthesis. Current knowledge regarding this
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syndrome is not complete, although obesity and prolonged NRTI exposure may be risk
factors. The clinical features of lactic acidosis frequently involve non-specific symptoms
such as fatigue, weakness, and fever, but in the majority of cases also involve symptoms
suggestive of hepatic dysfunction such as nausea, vomiting, abdominal or epigastric
discomfort, abdominal distension, hepatomegaly, and new onset elevated liver enzymes.
A high index of suspicion may be required to diagnose this condition. Alternatively,
unwarranted concern may be raised by over interpretation of lactate levels. NRTI toxicity
is only one cause of lactic acidosis. Type “B” lactate elevations or those without clinically
apparent tissue hypoxia are also seen in the context of diabetes mellitus, uraemia, liver
disease, infections, malignancies, alkaloses, and drug and toxin ingestion of such
substances as ethanol, methanol, ethylene glycol, and salicylates
6.5.6

Renal toxicity

Routine assessment of renal function is required with derivation of creatinine clearance
(CLcr) using the Cockcroft-Gault equation. Dosing with tenofovir should be modified if
the estimated CLcr falls to <50mL/min in keeping with the package insert for TDF or
Truvada.
Creatinine clearance
Recommended
300 mg dosing
interval

Hemodialysis patients

≥50

30-49

10-29

Every 24
hours

Every 48
hours

Twice a
week

Every 7 days or after a
total of approximately 12
hours of dialysis

7. Data analysis
7.1 Sample Size Calculation
The primary endpoint is the comparison of proportions of people in each arm whose
plasma HIV RNA is <200 copies/mL, 48 weeks after switching from a LPV/r based or
other PI-based regimen. Soriano et al [26] in the SLOAT trial reported on patients who
commenced treatment with LPV/r for 24 weeks and then continued on the same therapy
or swapped to ATV 400mg QD or ATV/r 300/100mg OD. In 53 patients who were
switched to ATV/r, and 7 (13%) had a plasma HIV-RNA > 50 copies/mL at week 48, a
virological success rate of 87%.
Non‐inferiority will be defined as the lower 95% confidence limit of the difference in
proportions with undetectable viral load lying above ‐10% (i.e. a non‐inferiority margin of
10%). Virological response is defined as plasma HIV-RNA (<200 copies/mL).
Sample size calculations rely on the assumption that all patients are virologically
suppressed at baseline, and the proportion of patients with virological response in the
ATV/r 300/100mg arm will be the same as observed in SLOAT. Under the assumption
that there is no difference in the failure rate in randomized treatment arms, to have 90%
power to demonstrate non‐inferiority in the ITT analysis using a 10% margin at a 2-sided
significance level of 5% will require 256 participants per arm to be randomized, making a
total of 512 participants.
To ensure that the PP analysis also has adequate power to demonstrate non-inferiority,
the sample size needs to be increased to allow for patients who swap from the
300mg/100mg arm because of clinical jaundice. This is estimated to be no more than
5%, and it is estimated that an additional 5% of study participants may be lost to followup. Applying a 10% adjustment for loss to follow up and regimen swaps due to toxicity
would bring the sample size in each arm to 280 patients in each arm, or a total of 560
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subjects. We will therefore aim to recruit 560 patients to the study. The power of the
ITT analysis in this case will be 93%.
Supplementary sample size assessments for exploratory analyses
Estimates of variability (standard deviations for changes from baseline) to detect
differences in bilirubin measures with an 90% power for pair‐wise comparisons between
arms I and II were obtained from the study by Avihingsanon et al[21] comparing a low
dose of Ritonavir-boosted Atazanavir in HIV infected Thai adults. The incidence of grade
3-4 hyperbilirubinemia (total bilirubin >3.2 mg/dl) was 36% for ATV /r 300/100 and 14%
for 200/100 mg. 280 Participants per study arm has 100% power to demonstrate a
difference in incidence of Grade 3 – 4 hyperbilirubinaemia of 36% and 14% between
study arms.
7.2 Data collection and Data Management All data obtained in the clinical trial
described in this protocol will be recorded on CRFs or trial specific entry forms. Data will
be clearly documented in the Trial Documentation file which data will be collected as
source data only. Laboratory data will be recorded electronically. However, printouts are
considered as source and will be signed by the Investigator. There will be a form
showing the signatures and handwritten initials of all individuals who are authorized to
make or change entries on CRFs or source documents.
Confidentiality of trial documents and patient records
The investigator will assure that subjects’ anonymity will be maintained and that their
identities are protected from unauthorised parties. On CRFs or other documents
submitted to the sponsor, subjects would not be identified by their names, but by an
identification code. The investigator would keep a subject enrolment log showing codes,
names and addresses. The investigator would maintain documents e.g., subjects’ written
consent forms, in strict confidence.
7.3 Therapeutic drug monitoring
The Pharmacokinetic assessment and Bioanalysis will be performed at HIV-NAT
Research Laboratory, Bangkok, Thailand. The quantitative determination of atazanavir
and ritonavir in plasma will be carried out by means of a validated HPLC method.
Validation and analysis report(s) will be added to the report. These assays will not be
performed in real time.
7.4

Analysis plan

Treatment estimates and 95% confidence intervals will be calculated and used to assess
primary and secondary efficacy endpoints between randomised treatment groups.
Binary endpoints will be analysed using chi‐square tests or logistic regression.
Continuous endpoints will be analysed using ANOVA methods or non‐parametric
equivalents. Time to event endpoints will be analysed using survival analysis methods.
For all endpoints and analysis populations, the primary treatment comparisons will be
simple, unadjusted, two group comparisons. If there are important imbalances in
baseline characteristics, then adjusted analyses will also be performed and presented in
addition to unadjusted analyses.
Data on demographics, treatment compliance, concomitant medication and safety of all
included subjects (including drop-outs) will be included in the clinical trial report.
Demographics, safety data at randomisation, laboratory safety data and concomitant
medication will be listed. Descriptive statistics will be calculated for the subject
characteristics. There will be no formal comparisons of randomised treatments for
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demographic and baseline characteristics (i.e. no p‐values), as any imbalance will by
definition have occurred by chance.
7.4.1

The primary study endpoint

ATV/r 200/100mg will be judged to be non-inferior to ATV 300/100mg if the lower limit of
the 95% confidence interval for the difference in proportion of patients with virological
response between the two groups does not exceed -10%.
The ITT population will be the primary analysis dataset, although an analysis on the PP
population will also be performed. If non‐inferiority is established for the primary
comparison (ITT and secondary PP analyses) further analyses to assess for superiority
will be undertaken.
7.4.2 Secondary endpoint analyses
The following secondary endpoints will be analysed using both the ITT and PP datasets.
A secondary efficacy analysis will explore the impact of changing the lower limit of
detection of viral load to <50 copies/mL.
Absolute CD4 count changes from randomization will be summarized at each study
week, and a formal comparison between study arms will be made on the time weighted
average change in CD4 count after 48 weeks of therapy.
All other secondary endpoints will use a per protocol population.
Changes in HDL, LDL, cholesterol, triglycerides and bilirubin from randomization to each
study week will be summarized by randomized treatment arms. A formal comparison of
change from baseline will be made at week 48.
Serious adverse events will be summarised and listed by randomised treatment arm.
The number of grade 3 and 4 laboratory adverse events will be summarized and
compared by treatment arms. The cumulative incidence of AEs associated with
cessation of randomly assigned therapy, and the time to switch between treatment arms
will be formally compared at week 48.
Population PK curves will be modelled in our population using non-linear mixed models
accounting for gender, age, bogy weight and height, ATV dose, NRTI backbone and
concomitant medications. Using these models we will be able to compare parameters
derived from people of other ethnicities, and also assess the relationship between safety
and efficacy of ATV in our own population.
Mean percentage of self reported adherence to antiretroviral therapy determined by
visual analogue scale will be compared at each treatment visit by randomised treatment
arm. We will also categorise patients with good or poor adherence using a cut-off of
95% adherence and compare the proportions by randomised treatment group and
assess associations with the virologic responders in each arm.
Quality of life questionnaire results will be compared by randomised treatment arm at
randomisation, week 24 and week 48. Questionnaire responses are on a Likert Scale.
Raw scores from questions in each quality of life domain will be transformed to a 0 to
100 scale according to the following formula: Transformed score = [(actual raw score –
lowest possible raw score)/ (highest possible raw score – lowest possible raw score)] x
100]. Changes from baseline will be formally compared at week 48.

20/25

HIV-NAT 110 (LASA study)

protocol version 6.0, dated 1 October 12

Cardiovascular risk will be assessed by EGAT[4, 5]and Framingham risk equations at
baseline and after 48 weeks of using ATV based treatment. A formal comparison will be
made comparing the baseline risk and week 48 risk in each patient, by randomised arm.
7.4.3 The intention to treat (ITT) population
The ITT population is defined as all participants who are randomised receive at least one
dose of study medication. Participants will be compared as randomised regardless of the
treatment received. The following describes a framework for the analysis of the primary
endpoint based on a particular handling of anticipated events that could result in different
exposures to ART over the study period:
1. In the event the patient dies or becomes lost to follow‐up the patient will be
considered to have failed their randomised treatment and will be imputed as a virological
failure for the primary endpoint analysis
2. In the event that ART is changed because of plasma HIV RNA ≥200 copies/mL on two
separate occasions at least 2 weeks apart, the patient will be considered to have failed
their randomised treatment. ART changes for any other reason do not constitute failure
in the ITT population
3. If the week 48 primary endpoint data are missing, this will be imputed as treatment
failure.
This analysis corresponds to a comparison of the randomised treatment strategies,
including all changes to ART regimens that occur subsequent to randomisation and will
constitute the primary analysis.
7.4.4 The per protocol (PP) population
The PP population is defined as all participants included in the ITT population excluding
those who changed randomly assigned ART for any reason other than plasma HIV RNA
≥200 copies/mL. Analyses will be based on available data and according to the ART
received, and patients will be censored once they cease their randomized treatment.
This approach corresponds to a comparison of the effectiveness of the two randomised
ART regimens as if participants had adhered to their randomly allocated ART.
7.4.5 Schedule of analyses
There will be 2 analyses. An interim analysis will occur when 50% of randomized
subjects (140 patients each arm) have had their week 24 study visit or have
discontinued the study. A primary analysis of all study endpoints will occur when all
patients have completed their 48 week study visit.
The interim analysis will be reviewed by an independent data monitoring and safety
board. The DSMB will get information on study conduct, protocol deviations, primary
efficacy endpoint and key safety measures of interest. The aim of the interim analysis is
to ensure that there is no evidence of a substantially different performance between
regimens in virological suppression. The trial may be stopped if one arm is found to be
inferior on the endpoint of percentage of participants with detectable plasma HIV RNA at
week 24, using a two‐sided significance level of 0.001.
The DSMB will make recommendations to the protocol steering committee on whether
the study should continue unchanged or be amended in light of observed differences
between treatment arms or aspects of study conduct that warrant modification (e.g. poor
recruitment, safety concerns, and/or substantial losses to follow‐up). Unblinded datasets
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will not be made available for review outside the DSMB and the relevant project
statistician.
Primary analysis will occur when the last patient randomised has completed 48 weeks of
follow‐up. This analysis will be reviewed firstly by the Protocol Steering Committee and
then presented publicly with treatment arms identified.
Post trial plan (after week 48 or premature withdrawal)
Currently, atazanavir is restricted drug for NHSO for patients with high risk of coronary
artery disease (i.e. diabetes mellitus, hypertension, dyslipidemia) and the low dose of
ATV/r 200/100 mg is not standard dose. Therefore, after week 48, the participants using
ATV/r 200/100 mg will be switched to standard dose of ATV/r 300/100 mg if indicated or
switched to LPV/r-based HAART or other appropriated regimens. Moreover, the
participant using standard dose of ATV/r 300/100 mg will continue it if indicated or will be
switched to LPV/r-based HAART or other appropriated regimens. The antiretroviral
regimen
will
be
adjusted
by
based
on
physician’s
discretion.
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