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Currently, the World Health Or
ganization estimates that 18.5 million 
persons worldwide are infected with 
HlV, with more than 40 million per
sons likely to become infected by the 
year 2000.1 Following a similar pat
tern to the spread of HlV in Afiica 
during the late 1970's and early 

I 
I 

1980's, Asia is now confronting a 
massive epidemic of HlV, making the 
deve lopment and delivery of effective 
HlV vaccines an urgent public health1 

I 
priority. In this context, Thailand has 
been designated by the World Health 
Organization as an important site for 

I 
HlV vaccine trials, due in large part to 
the high incidence rates of HlV infec
tion coupled with a progressive public 
health infrastructure and a history of 

I 
t successfully undertaking prophylactic 

vaccine trials? 

The HIV epidemic in Thailand 
began in the 1980's with the introducI 

I 
t tion of the virus through homosexual 
! men and intravenous drug users, and 

later through commercial sex wor
kers.3 The prevalence of HlV in Thai
land has increased significantly during 
recent years, and multiple subtypes of 

SUMMARY A randomized, double blind, placebo controlled Phase I trial of a 
prototype human immunodeficiency virus type 1 (HIV-1) synthetic peptide 
vaccine was conducted in Bangkok. Thailand, to evaluate the safety and 
immunogenicity of the vaccine in a population of healthy adults at low risk for 
HIV infection, and to establish essential infrastructure for future HIV vaccine 
trials in Thailand. Thirty volunteers (25 males; 5 females) were recruited and 
randomized into 3 groups. receiving 3 intramuscular injections of either 100 
J.19 vaccine (N=12) or 500 J.19 vaccine (N=12) or alum placebo (N=6) on weeks 0, 
4 and 25. The vaccine was well tolerated without any serious adverse effects. 
HIV-1 specific ELISA responses were detected in 20/24 subjects who received 
the vaccine. with V3 binding antibody titers ranging from 1:69 to 1:5,041. HIV
1 (MN) specific neutraliZing antibody was detected in 19/20 of subjects with 
detectable HIV-1 specific binding antibody. Neutralization titers ranged from 
1:14 to 1:1,294, which were less than titers observed in HIV-infected subjects. 
The results of this study indicate that the vaccine was well tolerated, and that 
the vaccine stimulated anti-HIV humoral immune responses in Thai subjects. 
The successful undertaking of this first HIV vaccine trial conducted in 
Thailand provided important preparatory information surrounding volunteer 
recruitment and motivations, and paves the way for future trials of HIV 
vaccines in Thailand. 

HlV are currently circulatmg m the 
population. including several variants 
of the predominant clades E and 8.4 

The recent introduction of clade C vi
ruses to the "Golden Triangle" area of 
Asia further supports the need for the 
development of HlV vaccines capable 
of protectmg against vanable sub
types ofHlV.5 

The development ofa safe and ef

fective vaccine for prevention of HlV 
and AIDS requires that not only the 
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scientific challenges of designing an 
appropriate immunogen capable of 
providing long-tenn protective immu
nity against IllV be addressed, but 
that the requisite clinical trial infra
structure for HlV vaccine trials be 
established in different geographic 
locales in order to prepare for large
scale international trials to establish 
the level ofvaccine efficacy. 6 

As a first step toward the deve
lopment of a multicomponent synthe
tic IllV vaccine, a prototype monova
lent synthetic peptide vaccine based 
on the HlV-1 clade B, MN sequence 
which overlaps a portion of the IllV-l 
prinCipal neutralizing detenninant 
(PND) of the V3 loop/'s has been 
utilized to initiate the clinical infra
structure evaluation of multiple inter
national sites9 while simultaneously 
obtaining important safety and immu
nogenicity detenninations of the vac
cine's perfonnance in diverse popula
tion groups. Preclinical studies with 
this immunogen demonstrated its ca
pacity to stimulate significant levels of 
HlV specific neutralizing antibodies 7.8 

and Phase I trials conducted in the 
United States established that the vac
cine was well tolerated and capable of 

stimulating IllV-specific humoral and 
cell-mediated immune responses in the 
majority of vaccinated subjects. 10 

The purpose of the present 
study in Bangkok, Thailand was to 
continue the evaluation of the proto
type IllV vaccine, in a group of high
ly educated and motivated volunteers 

.at low risk of IllV infection and to 
compare the safety and immunoge
nicity profile of the vaccine using the 
same 0, l, 6 month schedule previous
ly undertaken in the United States 
trials. In addition., since this was the 
first IllV vaccine trial to be carried 
out in Thailand., an equally significant 
goal of the study was to evaluate the 
process for conducting IllV vaccine 

trials in the Thai popu·lation and to 
facilitate the preparations and infra
structure for accelerating the evalua
tion of future HlV vaccine trials in 
Thailand. 

METHODS 

Subjects 
Thirty volunteer subjects were 

recruited for the Phase I clinical trial. 
The volunteers were IllV-negative 
healthy adults between the age of 21
48, who were determined to be at low 
risk for IllV infection based on medi
cal hist.ory and interview questions. 
Utilizing an age inclusion criteria of 
20-50 presented no difficulty in re
cruiting sufficient numbers of volun
teers for the trial. Inclusion and ex
clusion criteria were similar to pre
vious Phase I trials of IllV vac

13cines. II • Briefly, inclusion criteria 
for the trial was based on a normal 
physical examination., and subjects 
were qualified based on a complete 
blood count and differential in the nor
mal range, including hemoglobin., he
matocrit, white blood cell count, total 
lymphocyte count, platelet count, 

urine dipstick with esterase and nitrite, 
AL T, creatinine, and negative ELISA 
for IllV Subjects with active tuber
culosis, active malaria, history of im
munodeficiency, chronic illness, auto
immune disease or use of immunosup
pressive medications were excluded 
from consideration. Additional exclu
sion criteria included evidence of psy
chiatric, medical or substance abuse 
during the past six months; receipt of 
a live attenuated vaccine in the past 
60 days; use of illicit or experimental 
agents during the past 30 days; his
tory of anaphylaxis or other serious 
adverse reactions to vaccines; high 
risk sexual behavior as determined by 
interview and questionnaire; history of 
injecting drug use during the past 12 

months; history of recurrent genital 
ulcer disease, history or evidence of 
sexually transmitted disease; current 
or past history of pelvic inflammatory 
disease or proctitis; positive ELISA 
for IllV. Pregnant or lactating women 
were also excluded from participation 
in the trial. 

Subjects were provided detailed 
background regarding the purpose and 
design of the study, and gave their 
written infonned consent to partici
pate in the study. The trial was ap
proved by the Human Ethical Com
mittee of Chulalongkom University 
Hospital and the National AIDS 
Committee ofThailand. 

Synthetic peptide candidate IIIV-l 
vaccine 

The prototype vaccine was pro
duced by United Biomedical, Inc., 
Hauppauge, New York, and consisted 
of eight homologous peptides corres
ponding to the gp 120 PND of IllV-l 
MN (amino acid residues 295-325) 
linked to a heptalysyl core to fonn a 
radially branched structure.7

•
S The 

vaccine was purified and fonnulated 

in 0.2% aluminum hydroxide gel in 
phosphate buffered saline with 0.01 % 
thimerosal included as preservative as 
previously described.1O 

Vaccination and foUow-up 
The trial was conducted as a 

double-blind, placebo controlled stu
dy. Subjects were randomized into 
three groups: 12 each in 100 J.l.g and 
500 J.l.g vaccine groups, and 6 in the 
placebo group. The placebo con
tained an equivalent amount of alum 
adjuvant and preservative as the vac
cine. The randomization code was 
maintained at United Biomedical, Inc., 
and the code was not broken to either 
the principal investigator or the sub
jects until the completion of the trial. 
Vaccinations were administered by 

http:described.1O
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intramuscular injection in the deltoid 
area at weeks 0, 4, and 25. All sub
jects were enrolled on the same day, 
and received their immunizations on 
the same days (June 6, July 4, and 
November 28, 1994). 

Subjects were observed by clini
cal staff for one hour post vaccina
tion, and were supplied with a thermo
meter to record body temperature 
twice daily for 3 days after each vac
cination, and recorded any adverse 
events for 14 days following each vac
cination. On days 1-3 following the 
first vaccination, and for the first three 
days following each subsequent vac
cination, subjects were contacted by 
investigators to assess any symptoms 
reported by the subject. If significant 
symptoms were reported by the sub
ject, he/she was then evaluated by the 
principal investigator. SUbjects re
turned for physical examinations and 
blood drawings at weeks 4, 8, 16, 25, 
27,29, and 33. At each visit, 50 mI 
of blood was obtained and serum was 
stored frozen in aliquots for immu
nogenicity determinations. Final pro
tocol follow-up occurred at week 33. 

Counselling 

All subjects received counselling 
throughout the course of the trial. 
Two registered nurses and a social 
scientist assisted with the counselling 
of the subjects. Each volunteer re
ceived at a minimum a 15 minute con
fidential counselling session during 
each visit. In addition, group counsel
ling discussions were conducted at 
each visit. 

Immunogenicity detenninations 

Sera were screened by ELISA 
for binding antibody to the homolo
gous HlV-1 MN peptide octamer as 
previously described. 10 Sera wpre 
screened at 1:31 dilution for the assay, 
and a positive ELISA was defined by 

an absorbance value of 0.2 above 
background. ELISA positive sera 
were screened in a neutralization as
say using the HIV-1 MN laboratory 
strain, grown in MT-2 cells, using 
plaque reduction as a read-out. 14 

Neutralization titers are reported as 
the reciprocal of the serum dilution 
which yields a 50% reduction of 
plaque counts compared with control 
sera. 

RESULTS 

Recruitment and demographics of 
subjects 

Since this trial represented the 
first clinical trial ofan HIV vaccine in 
Thailand, significant education and 
communication efforts were under
taken in preparation of the recruitment 
process. This included several public 
presentations, media interviews and 
debates. Following approval of the 
study by the National AIDS Com
mittee, the recruitment efforts began 
in earnest at the Thai Red Cross Ano
nymous Clinic, resulting in 50 poten
tial volunteers registered within a two
week period. An additional 25 volun
teers were rejected during the recruit
ment sessions due to high-risk beha
viors, expected poor compliance, or 
HlV positive status. Following a tho
rough interview and informed consent 
process, the 50 potential volunteers 
were screened to derive the final 30 
subjects who participated in the trial. 
There were no significant differences 
in demographics among the placebo, 
low dose and high dose vaccine 
groups in the trial. 

Twenty five (83.3%) of the 
subjects were male and 5 (16.7%) 
were female, \\'ith ages ranging from 
21-48 (mean= 32.5). Twenty five of 
the subjects were regular blood do
nors. Levels of education of the sub
jects ranged from grade 4 to masters 
degree, with 80% of the subjects con

tinuing education past grade 12. Al
truism was a significant reason given 
by the subjects for willingness to 
participate in the trial. 

Clinical safety evaluations 
The vaccine was well tolerated 

without any serious adverse events. 
Mild pain following the injection was 
the most common event, which was 
occasionally accompanied by mild 
swelling and redness (Table I). Fever 
of 37SC was observed in two sub
jects following the second and third 
injections. Generalized urticaria oc
curred in one subject, however, this 
was not viewed as significant due to 
the subject's history of intermittent ur
ticaria for several years. There were 
no clinically signficant changes in 
blood chemistries, hematological and 
biochemical assessments noted 
throughout the course of the trial. 
Generally, side-effects were mild, self
limited within a few days and had no 
relation to the vaccine or the vaccine 
dose. 

Due to the extensive media and 
publicity associated with this clinical 
trial, psychosocial evaluations of the 
subjects were conducted by social 
scientists associated with the clinical 
trial. No psychosocial adverse events 
were associated with being a volunteer 
in the study. Several ofthe volunteers 
indicated that participation in the trial 
was an extremely positive experience 
for them individually. Collectively, the 
volunteers participated in giving. 
AIDS education to school children, 
visiting AIDS patients and AIDS hos
pice, and giving public seminars on 
radio and television. AIDS prevention 
efforts by the volunteers was both a 
positive psychosocial outcome for the 
individual volunteers, but also played 
an important role in promoting the 
national AIDS prevention agenda in 
Thailand. 
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Table 1. Local and systemic clinical reactions 

Side effects 
Placebo 
(N" 6) 

Vaccine 
100 Jig (N .. 12) 

Vaccine 
500 Jig ( N =12) 

#1 9 #2 #3 #1 #2 #3 #1 #2 #3 

b 1. Pain-mild 2 0 1 3 3 2 1 5 3 
-moderate 0 0 1 0 1 0 0 0 0 

2 Swelling 0 0 0 1 0 1 0 3 0 
3. Redness 0 0 0 0 0 0 1 3 0 
4. Itching, local 0 0 0 0 0 0 0 1 0 
5. Itching, 0 0 0 0 0 0 1c 1c 0 

generalized 
6. Fever 0 0 0 0 0 1 1 

(>37.5°C) 
7. Malaise 0 0 0 0 0 0 1 1 1 
8. Myalgia 0 0 0 0 0 0 1 1 0 
9. Dizziness 0 0 0 0 1 0 0 1 0 

10. Headache & 1 0 0 0 0 0 0 0 0 
nausea 

a #'s indicate 1 st, 2nd, and 3rd vaccinations 
b Indicates injection site reactions 
c The same single patient has had history of intermittent urticaria for several years, 

not aggravated by vaCCination 

100 

~ 100 P9 Vaccine ( N "" 12 ) 
80 

U) - 500 P9 Vaccine ( N "" 12 ) 
.... 
a> 
-0 60 c 
0 
a. 
U) 

a> 40II:-0 

'#. 20 

0 

0 	 4 8 16 25 27 29 33 

f 	 f i 
Weeks 

Fig. 1 	 Binding antibody assay to HIV-1 branched peptide by EIA See Methods for description 
of EIA Figure shows the percent of responders for both the 100 Jig and 500 Jl9 groups 
at various time points after immunization. Sera from placebo recipients were negative 
by the HIV-1 branched peptide EIA at all time points. 
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Table 2. ELISA titers to HIV-1 peptide vaccine 

HIV-1 MN V3 Titers& 


SUBJECT' WK4 WK8 WK16 WK25 WK27 WK29 WK33 


100-1 <31 <31 <31 <31 367 449 123 
100-2 <31 <31 <31 <31 389 855 157 
100-3 <31 199 327 57 356 494 141 
100-4 89 875 1185 283 1044 1813 266 

I 
j 

1 

100-5 
100-6 
100-7 

142 
<31 
<31 

2491 
<31 
66 

1927 
<31 
37 

1010 
<31 
<31 

8973 
NT" 

431 

5041 
259 
280 

638 
n 

135 

I 100-8 
100-9 
100-10 

<31 
<31 
<31 

173 
<31 
295 

96 
<31 
321 

<31 
<31 
171 

914 
<31 

1280 

996 
<31 

1265 

958 
<31 
856 

I
I 

100-11 
100-12 

GMT" 

<31 
<31 

112 

<31 
<31 

337 

<31 
<31 

308 

<31 
<31 

230 

130 
273 

621 

82 
235 

591 

66 
167 

214 

1 
1 
1 

500-1 
500-2 
500-3 
500-4 

<31 
<31 
<31 
<31 

<31 
276 
<31 
<31 

<31 
158 
<31 
<31 

<31 
<31 
<31 
<31 

46 
383 
<31 

325 

69 
420 
<31 
237 

<31 
97 

<31 
106 

1 
I 
i 
I 

500-6 
500-6 
500-7 
500-8 

<31 
323 
87 

<31 

160 
357 
304 
<31 

39 
352 
90 
<31 

<31 
190 
<31 
<31 

381 
385 
1724 

<31 

346 
310 

2055 
<31 

231 
306 

1063 
<31 

500-9 <31 <31 <31 <31 <31 <31 <31 

I 
500-10 
500-11 
500-12 

<31 
<31 
<31 

288 
<31 
<31 

199 
<31 
<31 

55 
<31 
<31 

667 
167 

1427 

653 
124 
790 

536 
95 

1150 

i 
I 

1 
GMT" 168 268 133 102 394 358 286 

• 	 Methodology for HIV-1 MN V3 titer assay is described in Methods section. 
b 	 Subject #'s beginning with 100 received 100 l19-of vaccine at 0, 4 and 25 weeks. 

Subject #'s beginning with 500 received 500 119 of vaCCine at 0, 4 and 25 weeks.1 < Not tested_ 


I d Geometric mean titer for those individuals demonstrating a positive antibody responses. 


I 
i 
1 

! Binding antibody detenninations 
Fig. 1 describes the kinetics of1 

antibody responses for anti-PND

I (HIV-MN) antibodies stimulated in 
subjects receiving the prototype vac

1 
cine. Table 2 outlines the individual 
responses, including geometric mean 
titers. For reference, IDV-infected se
ropositive individuals generate anti
PND titers in the range of I :600 to 
1:4,000 (potts, B.P., personal c0m

munication). None ofthe 6 volunteers 
in the placebo group elicited any IDV 

specific antibodies. By week 29 (4 
weeks after the third immunization), 
20/24 subjects seroconverted, with ti
ters ranging from 1:69 to 1:5,061. No 
significant differences were observed 
between the 1 00 ~ and 500 ~ 
groups, either in percent responders or 
levels ofresponse. 

Neutralizing antibody detennina
tiODS 

Serum which scored positive 
on the IDV-I PND ELISA was fur

ther evaluated for IDV specific neu
tralizing antibodies (Table 3). mv-l 
(MN) specific neutralizing antibody 
was detected in 19/20 ofsubjects with 
detectable IDV -1 specific binding an
tibody at week 29. NeuttalizatioD ti
ters ranged from 1:14 to 1:1,294. For 
reference, IDV -infected seropositive 
subjects generate neutralizing antibo
dies to IDV-MN with titers in excess 
of 1:10,000. 14 

http:1:10,000.14
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Table 3. 	 Vaccine induced neutralizing antibody responses: individual 
subjects 

Neutralization vs HIV-1 MNa 

SUBJEcT' WK4 WK8 WK16 WK27 WK29 WK33 

100-1 NT" NT NT 87 117 35 
100-2 NT NT NT 132 270 120 
100-3 NT <10 <10 47 130 94 
100-4 <10 <10 <10 129 285 270 
100-5 <10 <10 <10 1066 522 115 
100-6 NT NT NT NT 14 10 
100-7 <10 <10 <10 66 55 44 
100-8 NT <10 <10 142 157 42 
100-9 NT NT NT NT NT NT 
100-10 NT <10 <10 54 112 35 
100-11 NT NT NT 58 33 18 
100-12 NT NT NT 119 86 34 

GMr 	 110 108 fiO 

500-1 NT NT NT <10 <10 <10 
500-2 NT <10 <10 856 419 144 
500-3 NT NT NT NT NT NT 
500-4 NT NT NT 55 107 55 
500-6 NT <10 <10 90 107 40 
500-6 <10 <10 <10 17 16 17 
500-7 <10 <10 <10 396 1294 665 
500-8 NT NT NT NT NT NT 
500-9 . NT NT NT NT NT NT 
500-10 NT <10 24 100 152 72 
500-11 NT NT NT 28 43 33 
500-12 NT NT NT 397 551 124 

GMr 	 24 118 1158 75 

• Methodology for neutalization assays is described in Methods section. 
b Subject #'s beginning with 100 received 100 I!Q of vaccine at 0, 4 and 25 weeks. 

Subject #'s beginning with 500 received 500 I!Q of vaccine at 0, 4 and 25 weeks. 
e Not tested. 
d Geometric mean titer of the neuralization titers for those individuals demonstrating a 

positive response. 

DISCUSSION 

This Phase I trial of a prototype 
(HIV-1) synthetic peptide demon
strated the safety and irnmunogenicity 
of the vaccine in a population of heal
thy Thai adults at low risk for HlV in
fection. In addition. the triaI served to 
validate the infrastructure for conduc
ting future AIDS vaccine triaIs in 
Thailand. Moreover, the thirty volun

teers who participated in the study 
helped to stimulate additional public 
awareness on AIDS prevention efforts 
in Thailand, through extensive media 
coverage associated with the study. 

The clinical trial confirmed the 
safety and irnmunogenicity ofthe can
didate vaccine detennined from earlier 
Phase I triaIs in the United States. 10 

Approximately 80% of vaccinate<i 
subjects generated binding antibodies 

to the HlV-PND, at titers within the a 
fourfold range observed for HlV sero
positive subjects, indicating the capa
city of branched peptide irnmunogens 
to stimulate levels of binding antibody 
approaching those elicited by na.turaI 
infection. In addition. 95% of subjects 
who elicited binding antibodies also 
produced HlV-specific neutralizing 
antibodies. In contrast to levels of 
binding antibody, levels of neutra
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lizing antibodies induced by the proto
type vaccine were less than 10% of 
those observed in HIV-infected sub
jects, suggesting that additional epi
topes besides the PND were respon
sible for higher levels of neutralizing 
antibodies in lllV-infected subjects. 

Gorse et a/.lO demonstrated that 
100% of subjects with the HLA B7 
allele produced lllV;.specific binding 
antibody following vaccination with 
this prototype immunogen, compared 
with 43% ofsubjects who did not pos
sess this allele. Although this trend 
was not statistically significant after 
adjustment for multiple alleles, these 
data raised concerns that diverse pop
ulation groups may not respond com
parably to a synthetic peptide immu
nogen. Similar Phase I clinical trials 
of the prototype vaccine are currently 
being conducted in the People's Re
public ofChina, Brazil, and Australia, 
and will offer an opportunity for retro
spective analysis of HLA profiles 
among divergent populations with 
respect to responsiveness to the syn
thetic peptide immunogen. However, 
the pr~t results from the Thai trial 
indicate that lllV-specific binding and 
neutralizing antibody responses are 
quite similar to populations of volun
teers from the United States, sug
gesting that the candidate vaccine is 
capable of being recognized immuno
logically by genetically diverse popu
lations. 

Recent studies have demon
strated that chimpanzees immunized 
with vaccines specific to clade B sub
types of lllV and challenged with the 
clade E subtype are not protected (M. 
Girard, personal communication). 
11te recent introduction of other sub
types oflllV to Asia demonstrate that 
an effective AIDS vaccine will need to 
protect against multiple subtypes of 
lllV.6•15-17 The prototype synthetic 
peptide vaccine evaluated in the cur

rent clinical trial was designed for 
pilot studies aimed at optimizing lllV 
specific immune responses, based on 
a single clade B isolate (HIV-I MN). 
A second generation candidate vac
cine, consisting of 15 peptides c0

vering a broad spectrum of lllV iso
lates is currently being evaluated in 
Phase I trials in the United States, 
with the aim of extending anti-lllV 
immune responses across the variable 
clades. Since synthetic peptide vac
cines elicit highly specific immune 
responses directed against a target se
quence, it rnight also be possible to 
combine peptide immunization with 
other strategies for lllV vaccines such 
as DNA immunization to maximize 
both humoral and cell mediated im
mune responses against lllV. The 
goal ofthese pilot trials is to develop a 
vaccine with the capability of confer
ring protective immunity against the 
globally diverse strains ofHIV. 

The successful undertaking of 
this initial Phase I clinical trial in 
Thailand has important rami:ficati 

other regions of the world where the 
incidence of HIV infection coupled 
with an effective public health infra
structure will enable promising candi
date AIDS vaccines to be evaluated 
worldwide to determine their efficacy 
in protecting against the highly 
variable circulating subtypes oflllV. 
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