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An HIV-1 clade A/E DNA prime, recombinant
fowlpox virus boost vaccine is safe, but
non-immunogenic in a randomized phase 1/11a
trial in Thai volunteers at low risk of HIV infection

Atchriya Hemachandra,"t Rebekah L. Puls,>*' Sunee Sirivichayakul,® Stephen Kerr,? Pattarawat Thantiworasit,
Sasiwimol Ubolyam,' David A. Cooper,>** Sean Emery,? Praphan Phanuphak,' Anthony Kelleher>**> and Kiat Ruxrungtham'3*¢

"HIV-NAT; Thai Red Cross AIDS Research Centre; Bangkok, Thailand; ?National Centre in HIV Epidemiology and Clinical Research, University of New South Wales, Sydney,
Australia; *Vaccine and Cellular Immunology Laboratory; Chulalongkorn Medical Research Centre (CHULA-MRC) and Division of Allergy and Clinical Immunology, Bangkok,
Thailand; “lmmunology and Infectious Diseases Clinical Services Unit; St. Vincent’s Hospital; Sydney, Australia; *National Centre in HIV Epidemiology and Clinical Research;

University of New South Wales; St. Vincent's Centre for Applied Medical Research; Darlinghurst, Australia; °Department of Medicine; Faculty of Medicine; Chulalongkorn

University; Bangkok, Thailand

These authors contributed equally to this work.

Key words: HIV, AIDS vaccine, DNA/fowlpox, clinical trial, Thailand

Abbreviations: BSA, body surface area; CMV, cytomegalovirus; CTL, cytotoxic T lymphocytes; DSMB, data safety monitoring

board; ICS, intracellular cytokine staining assay; mAbs, monoclonal antibodies; pHIS-HIV-AE, AE clade DNA vaccine; pHIS-

HIV-B, B clade HIV vaccine; rtFPV-HIV-AE, AE clade recombinant fowlpox HIV vaccine; tFPV-HIV-AE, B clade recombinant
fowlpox HIV vaccine; SEB, staphylococcal enterotoxin B

Background: Previously demonstrated safe and highly immunogenic in non-human primates, this study assessed DNA
(pHIS-HIV-AE) prime, recombinant fowlpox (rFPV-HIV-AE) boost vaccines in humans.

Results: Eight participants (6 active vaccine, 2 placebo) received all vaccinations; local and systemic reactions were
mild to moderate. The percentage CD4* and CD8* T cells responding to HIV-1 Gag antigens by ICS (mean = SD) was 0.16
+0.12 and 0.10 = 0.12 for active and 0.01 = 0.01 and 0.00 = 0.00 for placebo vaccine respectively. The percentage of T cells
responding did not reach pre-defined thresholds to be considered positive responses. Consequently, the Data Safety
Monitoring Board recommended cessation of further recruitment. Existing volunteers were followed to 52 weeks.

Methods: Vectors expressing homologous HIV-1 clade A/E gag, pol, env and regulatory genes or matched placebo
were administered intramuscularly at weeks 0, 4, 8 (6 mg pHIS-HIV-AE) and week 12 (3.0 x 108 pfu rFPV-HIV-AE) in this
randomized, double-blind, placebo-controlled phase I/lla study in healthy Thai adults at low risk of HIV infection. Immu-
nogenicity was determined by interferon-gamma and IL-2 expression using intracellular cytokine staining assay (ICS), 13
weeks after randomization. Interim analysis was performed when eight volunteers reached 16 weeks follow-up.

Conclusions: Vaccine candidates were generally well tolerated, but showed limited immunogenicity. Better vaccines
and delivery systems are required.

Introduction

Since 1992, extensive national education and prevention
programs in Thailand have lead to a substantial decline in HIV
prevalence, including in women attending antenatal clinics, mili-
tary recruits and in certain groups of commercial sex workers."?
The number of infections in Thailand has fallen, from a peak of
approximately 143,000 new infections per year in 1991 to around
14,000 new infections estimated for 2006.%* Current data sug-
gest that these new infections are in injecting drug users and
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women infected by their husbands or sexual partners.? In addi-
tion, 17.3% and 28.3% of men who had sex with men were HIV-
positive in Thai Ministry of Public Health surveys conducted
in Bangkok in 2003 and 2005, respectively and in 2006, only
19.2% reported always using a condom with sexual partners in
the previous three months.*

Although effective treatments for HIV infection exist with
reasonable availability in Thailand, prevention remains the most
sustainable strategy to curb the HIV-1 pandemic. A safe and
effective vaccine for HIV-1 infection is urgently needed. Intensive
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Table 1. Selected baseline characteristics

Total Vaccine Placebo

Volunteers, N 8 6 2
Gender, male (%) 8(100.0) 6 (100.0) 2 (100.0)
Age, mean + SD years 40.5+79 42.0+8.6 38.0+6.4

efforts are underway world wide to develop vaccines to prevent
or reduce the pathogenicity of HIV infection. In Thailand, the
major dominant HIV-1 subtype is the circulating recombinant
form, CRFO1_AE, although very few candidate vaccines have
been targeted specifically to this subtype.S!?

The generation of CTL and T-helper lymphocytes was
widely seen to be critical to the success of an HIV vaccine, due
to the temporal correlation with the control of acute viremia in
humans.”**® Stimulation of these effector responses following
administration of exogenous antigens is dramatically improved
using vector-delivered vaccines, such as those based on recom-
binant vaccinia and avian pox viruses (canarypox and fowlpox
viruses), genetically engineered to express HIV-1 proteins.

Kelleher et al. conducted a phase I/11a clinical trial in Sydney,
Australia to assess the safety and immunogenicity of a clade B
DNA prime (pHIS-HIV-B) and recombinant fowlpox virus boost
(rFPV-HIV-B).” Similar vaccines had shown significant T-cell
immunogenicity in non-human primate models.?* The DNA
vaccine contained 65% of the HIV-1 genome including gag, pol,
env, tat and rev, while the recombinant fowlpox virus contained
gag and pol only. One milligram of pHIS-HIV-B was injected at
weeks 0 and 4, followed by 5 x 107 pfu rFPV-HIV-B boost at week
8. Although the vaccine regimen was safe, no significant vaccine-
induced CTL responses were observed. It was postulated that the
differences between macaques and humans might be due to the
relative dose response curve difference between the two species.?!
The dose that had been used in the clade B trial was equivalent
to the lowest dose examined in cynomolgus monkeys (0.8 mg/
m? for pHIS-HIV-B, boosted with rFPV-HIV-B 4 x 107 pfu/m?).
Furthermore, the lowest dose in macaques that produced broad
immunogenicity was 3.9 mg/m? for pHIS-HIV-B, boosted by
rFPV-HIV-B 1.9 x 108 pfu/m?. Therefore, increased doses of the
vaccine may be desirable to produce CTL responses in humans.

Similar candidate vaccines to those used in the Sydney trial
were constructed containing homologous HIV-1 A/E sequences.
These produced reactive HI V-specific responses in both CD4* and
CDB8" T cells, with a peak one week after the rFPV-HIV-AE boost
in vaccinated pigtail macaques.”*® The pHIS-HIV-AE/rFPV-
HIV-AE vaccine regimen was well tolerated and broad induction
of T-cell responses to multiple HIV antigens was observed in all
animals studied.?*® In the current phase I/Ila clinical trial in
healthy, Thai volunteers, doses of pHIS-HIV-AE/rFPV-HIV-AE

vaccine were increased to 6 mg DNA and 3 x 10® pfu.
Results
Recruitment, disposition and baseline characteristics. In the ini-

tial phase of recruitment, 14 individuals were screened of whom
seven were ineligible; two were HIV antibody-positive, one had
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hemolytic anaemia, one was hepatitis B surface antigen-positive,
one had elevated liver function tests and two had uncontrolled
hypertension. One volunteer was re-screened once their hyper-
tension was under therapeutic control. Eight eligible volunteers
were randomly allocated to receive either active vaccine (n = 6)
or placebo (n = 2). All volunteers attended all visits and received
all vaccinations, as per protocol. One volunteer was lost to follow
up after week 36 and the remaining volunteers were followed-up
until 52 weeks. Selected baseline characteristics are summarized
(Table 1). Participants were exclusively Thai and male, and were
well matched for age.

Immunogenicity. The CMV, EBV and Influenza combined
peptide pool and SEB-control ICS responses were robust and
stable throughout 16 weeks for each group (data not shown).

Borderline CD4* T-cell responses to the HIV-1 A/E Gag pool
were detected in four of six vaccinees (Fig. 1); this response was
transient in two recipients and was sustained between week 13
and 16 in a further two recipients. When compared to our pre-
determined cutoffs, none of these responses satisfied the crite-
ria for a positive response and at best were borderline positive
(=0.30%). The CD4* T-cell response to the Gag antigen pool
was the best response, although notably below or equal to that of
CMYV at baseline (Table 2). There were no responses to any other
antigen pool in CD4* T cells.

CD8" T-cell responses to HIV-1 A/E Gag pool were observed
in three of six vaccinees; the response in one recipient was sus-
tained between weeks 13 and 16 and was transient in the two
other recipients. None of these responses satisfied the criteria for
a positive response. These were the same volunteers with CD4*
responses and one of these volunteers also had a transient bor-
derline positive response to the HIV-1 A/E Pol pool. There was
no response recorded to the other HIV genes encoded in the
vaccine, either in CD4* or CD8* T cells. In light of the lack of
immunogenicity, scheduled ELISpot and fowlpox reactogenicity
assays were not performed. There were no responses above back-
ground response to any of the other HIV proteins included in
the vaccines.

There were no positive responses to the HIV antigens in the
placebo group. No individual exhibited HIV antibody bands
developed in western blots at any tests up to week 24.

Safety. There were no serious adverse events (Table 3) and
there were no new HIV infections. The vaccines were generally
well tolerated, although all vaccine recipients experienced chills or
fevers. Two of six vaccine recipients reported severe chills or fevers
in the days following rFPV-HIV-AE vaccination. There were no
other local or systemic adverse events or laboratory abnormalities
graded greater than II. Events were equally distributed between
the two groups. Mild to moderate pain at the injection site was
experienced by four of six vaccine recipients. Myalgia, asthenia,
headaches nausea, influenza-like symptoms and upper respira-
tory tract infections and other events were equally distributed
between vaccine groups.

In light of the coincident data from the STEP Study, the
Protocol Steering Committee concluded that it was appropriate to
review the vanguard cohort week 16 immunogenicity data at the
same time as the pre-scheduled review of the safety data.”’ As a
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result, the DSMB and Protocol Steering Committee recommended
cessation of any further recruitment and closure of the trial.

Discussion

An initial randomized, placebo-controlled clinical trial of heter-
ologous HIV-1 B clade DNA prime expressing mutated gag, pol,
env, tat and rev sequences, followed by a recombinant fowlpox
vector expressing gag and pol boost found that the regimen was
well tolerated, but failed to generate significant immunogenic-
ity in humans.” This was despite the broad and marked immu-
nogenicity seen by IFNy ELISpot in non-human primates at all
doses.?® Notably, in the recent STEP Study with the MRK Ad5
gag/pol/env vector, there was good T-cell immunity generated
as measured by ELISpot, but this did not translate into steril-
izing immunity and did not reduce viral load in those becoming
infected.?”%

In preclinical studies in pigtail macaques using the current
A/E clade DNA/rFPV HIV vaccine candidates, 12 and seven
out of 12 vaccinated animals produced significant CD4* and
CD8* T-cell responses to HIV-1 A/E Gag antigen pools, respec-
tively, as measured by ICS.?° In these macaque studies and
human studies with the B clade vaccine, ICS and ELISpot pro-
duced immune response curves with similar characteristics.”%
ICS was chosen at the primary end point in the current study
due to its ability to discern between CD4* and CD8" responses
and therefore yield further information. However, when these
same vaccines were administered to humans, there were no posi-
tive anti-Gag responses in any vaccine, when compared to the
pre-determined cutoff levels. In the preclinical macaque experi-
ments, there were also antibodies to all HIV-1 antigens found
within the vaccines detected, although there were none to the
antigens assayed by Western blot in any volunteer in the current
human trial.

The vaccines were given by the same route, using the same
regimen in both macaque and human studies. The dose required
to induce similar immune responses may be higher in humans.
It has been suggested that the method of calculating the rela-
tive normalized dose may be underestimating the amount of
vaccine required to produce similar immunogenicity as seen in
macaques.” Macaques are on average 2 to 4 kilograms in weight
and de Rose and colleagues suggested that a dose normalized
for body surface area (BSA) may actually be more informative
when calculating the dose response curve of the current DNA
and rFPV vaccines. When calculated in terms of BSA, the doses
used in the current clinical trial were 4.0 mg/m? pHIS-HIV-AE
and 1.3 x 10® pfu/m? rFPV-HIV-AE. These doses were close to
the maximum that were ethically and physically practical; the
pHIS-HIV-AE vaccine was produced at the maximum concen-
tration to avoid precipitation and maintain biologically active
conformation; the DNA and fowlpox vaccinations were given
intramuscularly in 4.0 and 6.0 mL respectively. The doses were
equivalent to those at the minimum that achieved readily detect-
able T-cell immunity in macaques and six times that utilized
in the previous B clade trial."”** Data from other groups sug-
gest that DNA vaccines only become immunogenic at doses of
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Figure 1. Intracellular Cytokine Staining in Response to A/E Clade Gag
Pool Peptides. ICS in CD4* and CD8* T cells in response to A/E Clade
Gag Pool peptides + CD28/CD49d. Data are presented as mean = SD for
pHIS-HIV-AE/rFPV-HIV-AE recipients (n = 6) and mean only for placebo
recipients (n = 2).

approximately 4.0 mg.?>?° The dose may well have been below
a threshold to induce T-cell immunogenicity and production of
higher concentration presents challenges for vaccine develop-
ment and manufacturing of these particular DNA constructs.

The DNA vaccine used here has included in its design a num-
ber of novel factors that were included to boost the immuno-
genicity of the vaccine, including the intron to increase protein
expression and the CpG motif, intended to act as an endogenous
adjuvant. Despite these putative enhancers of expression and
immunogenicity, the vaccines remain suboptimally immuno-
genic, even at higher doses. This may indicate that these enhanc-
ers are not effective and even may be problematic. Their inclusion
increases the size of the plasmid, which then limits the extent to
which the vaccine can be concentrated while maintaining criteria
of GLP manufacture. As a result, the relatively low concentration
limited the dose of vaccine able to be given at any one physical
site. Therefore, multiple doses had to be administered at multiple
sites in order to achieve the desired total dose. This may have lim-
ited the extent of cell transfection and antigen expression at any
site. This generation of potentially suboptimal antigen expres-
sion at several different locations, rather than a large amount of
antigen at one site may limit the efficacy of the priming of the
response. Therefore, this may have limited the immunogenicity
of the entire regimen, especially in an environment such as mus-
cle where low levels of antigen presenting cells exist.

Following vaccine development and commencement of the
clinical study, it was noted that the fowlpox strain used success-
fully to induce antigenic responses in other disease states was the
FP9 strain, while our studies utilized the Webster’s mild vaccine
strain.’"3 This strain has subsequently been shown to be less able
to induce potent immune responses when used as a viral vaccine
vector and may explain the low immunogenicity of the vaccine
candidate.”

Better vaccine delivery systems may assist in enhancing
immunogenicity, particularly for the DNA vaccine. Promising
studies in mice and non-human primate models have shown sig-
nificant increases in HIV-specific T-cell responses when DNA
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Table 2. T-cell immunogenicity by ICS to A/E clade HIV antigen stimulation at weeks 0 and 13 in vaccine and placebo recipients

CD4* T cells Vaccine (n = 6) Placebo (n=2) p
Antigen pool Week 0 Week 13 change Week 0 Week 13 change
SEB 5.21 (1.65) 1.26 (2.23) 4.96 (2.63) -0.98 (2.14) 0.24
(@)Y 0.77 (0.96) -0.05 (0.33) 0.44 (0.43) -0.06 (0.02) 1.00
AE clade Gag Pool + CD28/CD49d 0.02 (0.04) 0.16 (0.12) 0 0.01 (0.01) 0.13
AE clade Pol Pool + CD28/CD49d 0.03 (0.04) 0.03 (0.04) 0 0 (0) 0.39
AE clade Tat/Rev Pool + CD28/CD49d 0.04 (0.06) 0.03 (0.05) 0 0.02 (0.03) 0.74
AE clade Env Pool + CD28/CD49d 0.06 (0.08) 0.08 (0.09) 0.015 (0.02) -0.01 (0.01) 0.24
CD8* T cells Vaccine (n = 6) Placebo (n=2) p
Antigen pool Week 0 Week 13 change Week 0 Week 13 change
SEB 3.95 (1.89) 1.88 (2.41) 3.64 (2.06) -0.88 (1.75) 0.24
(@)Y 0.31 (0.54) 0.25 (0.51) 0.09 (0.04) -0.02 (0.01) 0.18
AE clade Gag Pool + CD28/CD49d 0.01 (0.01) 0.10 (0.12) 0 0 0.59
AE clade Pol Pool + CD28/CD49d 0.01 (0.01) 0.02 (0.08) 0.04 (0.04) -0.04 (0.04) 0.23
AE clade Tat/Rev Pool + CD28/CD49d 0.02 (0.02) 0.03 (0.05) 0.05 (0.06) -0.05 (0.07) 0.18
AE clade Env Pool + CD28/CD49d 0.02 (0.02) 0.08 (0.15) 0.07 (0.05) -0.02 (0.12) 0.62

Responses are mean (SD). "p represents a formal comparison of change from baseline to week 13 for each antigen between vaccine and placebo arms

using a Mann Whitney U test.

Table 3. Summary of vaccine safety

Table 3A. Number of adverse events and number of volunteers
experiencing adverse events during 52 weeks on study.

Treatment Vaccine Placebo
(n=6) (n=2)
No. vaccine No. placebo
Severit No. recipients with No. recipients
y events these events events with these
(%) events (%)
Mild 56 6 (100) 8 2 (100)
Moderate 23 6 (100) 2 2 (100)
Severe 2 2 (33) 0 0 (0)
Total 81 6 (100) 10 2 (100)

Table 3B. Number of protocol-defined laboratory adverse events
during 52 weeks on study.

Treatment Vaccine Placebo
(n=6) (n=2)
No. vaccine No. placebo
Grade No. recipients with No. recipients
events these events events with these
(%) events (%)
I 14 4 (66) 3 1(50)
I 0 0(0) 1 1(50)
Il 0 0(0) 0 0(0)
v 0 0(0) 0 0(0)
Total 14 4 (66) 4 1 (50)
vaccine was immunized by in vivo electroporation.**** However,

the STEP trial indicates that T-cell immunogenicity as judged
by IFN-g/IL-2 responses does not imply protection.?**” Of note,
current technology does not allow for the induction of potent
neutralizing antibodies that may prove valuable in the search
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for an active vaccine. However, the recent results of an ALVAC
prime, protein boost regimen that does not induce neutralizing
antibodies, may offer some protection. Therefore challenge is
twofold; the type of immune response required for prevention of
infection is not understood and the most efficient way to induce
these responses is also far from clear. If a DNA vaccine is going
to play a role in an effective HIV vaccine, it will need to be either
a small plasmid capable of being given at large doses in relatively
small volumes or a simple mechanism for enhancing the immu-
nogenicity of DNA vaccines in humans.

Volunteers and Methods/Materials

Vaccine design and construction. The DNA vaccine, based
on pHIS-64 (Coley Pharmaceutical Group, Inc., Boston, MA)
was previously described and designated pHIS-HIV-AE.* This
construct contains approximately 65% of the HIV-1 genome
including modified gag, modified pol, rev, tat, truncated env and
truncated nef derived from the subtype A/E isolate p93TH253.3
(NIH AIDS Research and Reference Reagent Program, NIH,
Bethesda, MD, USA). To enhance safety, the gag zinc finger
RNA encapsidation signal was deleted, various regions of reverse
transcriptase, RNase H and integrase were deleted or modified
and the CD4 binding domain was deleted, while maintaining
the Rev responsive element and rev coding region.

Insert expression, under the control of the CMV intermediate
early promoter, was optimized by a synthetic intron placed imme-
diately prior to HIV-1 gene coding sequences. Humanized CpG
motifs were included with the intention of increasing immuno-
genicity of this vector.?’ The construct, synthesized to GMP, was
resuspended in 0.9% saline at 1.5 mg/mL (Qiagen, Germany).

The rFPV-HIV-AE construct was based on attenuated strain
FPV-M3 and contained subtype A/E HIV-1 genes; modified
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gaglpol, truncated env and modified tat/rev expressed under the
control of the fowlpox early/late promoter.?>** Both vaccines are
essentially homologous for inserted HIV-1 sequences. The con-
struct, manufactured to GMP (Virax, Melbourne, Australia),
was diluted to 5 x 107 pfu/mL in 0.9% saline, 10% glycerol.
Identical placebos for both constructs were manufactured to
GMP standards and contained diluent only.

Study design. This was a single-centre, randomized, placebo-
controlled, double blind phase I/1Ia clinical study that aimed to
enrol 24 eligible volunteers to either vaccine or matched placebo
in a 3:1 ratio, stratified by gender. Recruitment was planned in
two phases; eight participants were to be recruited prior to an
independent DSMB review of all safety and immunogenicity
data at week 16. Recruitment of the remaining 16 participants
was contingent on satisfactory DSMB and Protocol Steering
Committee review of the interim analysis.

Eligible volunteers were healthy HIV-negative Thais at no
identifiable risk for HIV infection, 18 to 55 years old, in good
health by clinical status and laboratory parameters, neither hepa-
titis B surface antigen or hepatitis C virus positive and had not
received active candidate HIV vaccines previously, nor any other
vaccine or investigative agent within the past 60 days.

The primary objectives were safety and immunogenicity; the
primary immunogenicity endpoint was the mean difference in
change in percent of CD4* and/or CD8* T cells expressing IFNy
or IL-2 by intracellular cytokine staining (ICS) assay in response
to a Gag peptide pool from baseline to week 13.

The study protocol was approved by the institutional review
boards of Chulalongkorn University, the Ministry of Public
Health, Sub-committee on HIV/AIDS Vaccine Development,
Bangkok, Thailand and the University of New South Wales,
Sydney, Australia. Informed consent was obtained from each vol-
unteer in accordance with guidelines of both the local institution
and regulatory bodies.

Vaccine administration. Vaccine recipients received 6.0
mg pHIS-HIV-AE in 4.0 mL sterile 0.9% saline at weeks 0, 4
and 8 and 3.0 x 10* pfu rFPV-HIV-AE in 6.0 mL sterile PBS
10% glycerol at week 12 into the deltoid, thigh and/or gluteal
muscles. Placebo recipients received diluent only. Multiple injec-
tions were given at each visit to allow for the large volumes of
administration.

Immunogenicity assays. ICS assays were validated and
performed at Chula-MRC, Faculty of Medicine, Chulalongkorn
University. The ICS assay required 500 uL aliquots of fresh
heparinized whole blood incubated for 6 hours at 37°C in the
presence of monoclonal antibodies (mAbs) CD28 and CD49d,
various antigens (peptide pools representing each of Gag, Pol,
Env, Tat/Rev) with 10 ug/mL brefeldin A (Sigma-Aldrich Co.,
USA) added after 2 hours. 2 mM EDTA was then added, red
cells lysed (FACS Lysing Solution, Becton Dickinson, NJ, USA),
cells fixed, permeabilized (FACS Permeabilizing 2 Solution,
Becton Dickinson), stained with mAbs: CD3-PerCP, CD4-
APC, CD8-PE, anti-IFNy-FITC and anti-IL-2-FITC (Becton
Dickinson), resuspended in 0.5% paraformaldehyde and ana-
lyzed on FACS Calibur Flow Cytometer (Becton Dickinson).
Results were expressed as % CD3*CD4* or % CD3*CD8* cells
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expressing IL-2 and/or IFNY. Antigens were pooled 15mer pep-
tides (overlapping by 11 amino acids) representing the A/E Gag
pool, Env pool, combined Tat/Rev pool and Pol pool. These pep-
tides were homologous to the sequences within the vaccine and
were synthesized to >90% purity (Auspep, Melbourne, Victoria).
A pool of peptides of previously described CD8* T-cell epitopes
from CMYV, EBV and Influenza (Auspep, Melbourne Victoria)
(Hansasuta P, personal communication) combined with a CMV
lysate (Advanced Biotechnologies, MD, USA) was used as a posi-
tive control for antigen driven responses. SEB (Sigma, final con-
centration 1 ug/ml) superantigen was used as mitogen positive
control. All peptides were used at a final concentration of (2 ug/
ml).

Safety monitoring. Safety was assessed by clinical review
of laboratory parameters. HIV serology by routine ELISA
to HIV 1-2 Envl10, Envl3, p24 and Env AL antigens (Vitros
Immunodiagnostic Anti-HIV 1 + 2; Ortho-Clinical Diagnostics
Inc., USA; Johnson and Johnson Company, USA) and gelatin
particle agglutination (Trinity Biotech Capillus™ HIV1/HIV2,
Carlsbad, USA) was performed at screening, randomization and
all scheduled or unscheduled follow-up visits. Study investiga-
tors were blinded to HIV serology results. Pre and post HIV test
counselling, including risk behavior assessment and safe sex and
injecting counselling were performed at each visit.

Statistical analysis. The week 16 interim analysis included
data from all randomized volunteers who received any blinded
study vaccines. Safety data, including adverse events and clini-
cal laboratory data were listed by treatment group to week 24.
Adverse event severity was graded using the DAIDS toxicity scale.

Al ICS data were summarized according to active or placebo
vaccine received, study week and number of volunteers with
predefined positive responses. Extensive data were generated to
optimize and validate the ICS assay at the Bangkok laboratory
using both HIV-negative and positive controls. Positive cutoffs
were determined using the quality-assured and SOP-adherent
dataset by an in-house statistician prior to volunteer recruitment.
A positive response (minus background) was defined as IL-2/
IFNy expression in response to the HIV-1 A/E Gag pool in either
CD4* or CD8* T cells at levels: (1) greater than two times back-
ground and (2) greater than the predetermined level for a true
positive response in this population of 0.3% and 0.65% for CD4*
and CD8* T cells, respectively. To be consistent with the STEP
Study MRKAd5 HIV-1 Gag/Pol/Nef trivalent vaccine ELISpot
data, the proportion of vaccinees exhibiting a positive response
had to be greater than two thirds, i.e., four out of six volunteers

26

in order to be deemed a positive result.?® As there were only two

volunteers in the control arm, mean responses were presented.
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