
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=khvi20

Human Vaccines & Immunotherapeutics

ISSN: 2164-5515 (Print) 2164-554X (Online) Journal homepage: https://www.tandfonline.com/loi/khvi20

Background morbidity in HIV vaccine trial
participants from various geographic regions as
assessed by unsolicited adverse events

Claudia Schmidt, Carol Smith, Burc Barin, Arash Bakhtyari, Pierre-Alexandre
Bart, Linda-Gail Bekker, Elwyn Chomba, Nathan Clumeck, David Ho, Anwar
Hoosen, Walter Jaoko, Pontiano Kaleebu, Etienne Karita, Michael C Keefer,
Jan van Lunzen, Andrew McMichael, Sanjay Mehendale, Barry Peters,
Vadakkuppatu D. Ramanathan, Andrew Robinson, Juergen Rockstroh,
Eftyhia Vardas, Eva Vets, Jonathan Weber, Barney S. Graham, Soe Than, Jean-
Louis Excler, Sonali Kochhar, Martin Ho, Alison Heald & Patricia E. Fast

To cite this article: Claudia Schmidt, Carol Smith, Burc Barin, Arash Bakhtyari, Pierre-Alexandre
Bart, Linda-Gail Bekker, Elwyn Chomba, Nathan Clumeck, David Ho, Anwar Hoosen, Walter Jaoko,
Pontiano Kaleebu, Etienne Karita, Michael C Keefer, Jan van Lunzen, Andrew McMichael, Sanjay
Mehendale, Barry Peters, Vadakkuppatu D. Ramanathan, Andrew Robinson, Juergen Rockstroh,
Eftyhia Vardas, Eva Vets, Jonathan Weber, Barney S. Graham, Soe Than, Jean-Louis Excler,
Sonali Kochhar, Martin Ho, Alison Heald & Patricia E. Fast (2012) Background morbidity in HIV
vaccine trial participants from various geographic regions as assessed by unsolicited adverse
events, Human Vaccines & Immunotherapeutics, 8:5, 630-638, DOI: 10.4161/hv.19454

To link to this article:  https://doi.org/10.4161/hv.19454

View supplementary material Published online: 01 May 2012.

Submit your article to this journal Article views: 545

View related articles Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=khvi20
https://www.tandfonline.com/loi/khvi20
https://www.tandfonline.com/action/showCitFormats?doi=10.4161/hv.19454
https://doi.org/10.4161/hv.19454
https://www.tandfonline.com/doi/suppl/10.4161/hv.19454
https://www.tandfonline.com/doi/suppl/10.4161/hv.19454
https://www.tandfonline.com/action/authorSubmission?journalCode=khvi20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=khvi20&show=instructions
https://www.tandfonline.com/doi/mlt/10.4161/hv.19454
https://www.tandfonline.com/doi/mlt/10.4161/hv.19454
https://www.tandfonline.com/doi/citedby/10.4161/hv.19454#tabModule
https://www.tandfonline.com/doi/citedby/10.4161/hv.19454#tabModule


© 2012 Landes Bioscience.

Do not distribute.

Background morbidity in HIV vaccine trial
participants from various geographic regions
as assessed by unsolicited adverse events

Claudia Schmidt,1 Carol Smith,2 Burc Barin,2 Arash Bakhtyari,3 Pierre-Alexandre Bart,4 Linda-Gail Bekker,5 Elwyn Chomba,6

Nathan Clumeck,7 David Ho,8 Anwar Hoosen,9 Walter Jaoko,10 Pontiano Kaleebu,11 Etienne Karita,12 Michael C. Keefer,13

Jan van Lunzen,14 Andrew McMichael,15 Sanjay Mehendale,16 Barry Peters,17 Vadakkuppatu D. Ramanathan,18

Andrew Robinson,19 Juergen Rockstroh,20 Eftyhia Vardas,21 Eva Vets,22 Jonathan Weber,23 Barney S. Graham,24

Soe Than,1 Jean-Louis Excler,1 Sonali Kochhar,25 Martin Ho,2 Alison Heald26 and Patricia E. Fast1,*

1International AIDS Vaccine Initiative; New York, NY USA; 2The EMMES Corporation; Rockville, MD USA; 3SIMBEC Research Ltd; Merthyr Tydfil; Wales, UK;
4Le Centre Hospitalier Universitaire; Vaudois (CHUV); Lausanne, Switzerland; 5Desmond Tutu HIV Centre (DTHC); Cape Town, South Africa; 6Zambia Emory HIV Research Program

(ZEHRP); Lusaka, Zambia; 7Clinical Research Unit; Division of Infectious Diseases; Brussels, Belgium; 8Aaron Diamond Research Center (ADARC); New York, NY USA;
9Department of Medical Microbiology; MEDUNSA; Ga-Rankuwa, Pretorial, South Africa; 10Kenya AIDS Vaccine Initiative (KAVI); Kenyatta National Hospital (KNH); Nairobi, Kenya;

11Uganda Virus Research Institute (UVRI)—International AIDS Vaccine Initiative HIV Vaccine Program; Entebbe, Uganda; 12Projet San Francisco (PSF); Kigali, Rwanda;
13University of Rochester; Rochester, NY USA; 14Zentrum Innere Medizin; Universitätsklinikum Eppendorf; Hamburg, Germany; 15Weatherall Institute of Molecular Medicine;

Human Immunology Unit; University of Oxford; Oxford, UK; 16Division of Epidemiology; National AIDS Research Institute (NARI); Pune, India; 17Guys and St. Thomas Hospital;

Kings College London; London, UK; 18Tuberculosis Research Center (TRC); Chennai, India; 19 Medical Research Council (MRC); Durban, South Africa;
20Immunologische Ambulanz; Medizinische Klinik und Poliklinik; Bonn, Germany; 21Perinatal HIV Research Unit; Chris Hani Baragwanath Hospital; Soweto, South Africa;

22SGS Biopharma S.A.; Antwerp, Belgium; 23St. Mary’s Hospital; Medical School; London, UK; 24Vaccine Research Center (VRC)/NIAID/NIH; Bethesda, MD USA;
25International AIDS Vaccine Initiative; New Delhi, India; 26Targeted Genetics Corp.; Seattle, WA USA

Keywords: adverse events, HIV vaccine trials, geographic regions, background morbidity, developing countries

Background: Recently, more clinical trials are being conducted in Africa and Asia, therefore, background morbidity in the
respective populations is of interest. Between 2000 and 2007, the International AIDS Vaccine Initiative sponsored 19
Phase 1 or 2A preventive HIV vaccine trials in the US, Europe, Sub-Saharan Africa and India, enrolling 900 healthy HIV-1
uninfected volunteers.
Objective: To assess background morbidity as reflected by unsolicited adverse events (AEs), unrelated to study

vaccine, reported in clinical trials from four continents.
Methods: All but three clinical trials were double-blind, randomized and placebo-controlled. Study procedures and

data collection methods were standardized. The frequency and severity of AEs reported during the first year of the trials
were analyzed. To avoid confounding by vaccine-related events, solicited reactogenicity and other AEs occurring within
28 d after any vaccination were excluded.
Results: In total, 2134 AEs were reported by 76% of all participants; 73% of all events were mild. The rate of AEs did not

differ between placebo and vaccine recipients. Overall, the percentage of participants with any AE was higher in Africa
(83%) compared with Europe (71%), US (74%) and India (65%), while the percentage of participants with AEs of moderate
or greater severity was similar in all regions except India. In all regions, the most frequently reported AEs were infectious
diseases, followed by gastrointestinal disorders.
Conclusions: Despite some regional differences, in these healthy participants selected for low risk of HIV infection,

background morbidity posed no obstacle to clinical trial conduct and interpretation. Data from controlled clinical trials of
preventive interventions can offer valuable insights into the health of the eligible population.

Introduction

In recent years, there has been increasing interest in conducting
clinical research in Africa and Asia, partly because of increased
investment in treatment and prevention of diseases of poverty,
such as AIDS, malaria, tuberculosis and other neglected diseases.1

Concerns have been raised about conducting human trials in less

developed and developing countries, because of a perception that
persons in these countries have higher background morbidity
and/or a compromised health status. If this perception were true,
it could lead to increased frequency of adverse events (AEs)
unrelated to the investigational product, and difficulties in
assessing the product’s safety. Nevertheless, countries and regions
with high disease burden need to participate in research and
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development for new vaccines and drugs to assure that data are
applicable to the respective populations.

Between 2000 and 2007, the International AIDS Vaccine
Initiative (IAVI) sponsored 19 Phase 1 or 2A clinical trials testing
different HIV-1 candidate vaccines and enrolling a total of 900
HIV-1 uninfected volunteers at low risk for HIV acquisition in
the US, Europe, Eastern and Southern Africa and India. The
purpose of this manuscript is to describe frequency and severity of
background morbidity, as shown in unsolicited adverse events
[AE, as defined per International Conference on Harmonisation—
Good Clinical Practice (ICH-GCP)] collected during the first 12
mo after the initial injection of study vaccine or placebo. To
avoid potential confounding effects of vaccine-related events,
solicited reactogenicity and other AEs occurring within 28 d
after any administration were excluded. We postulate that AEs
occurring distant from vaccination are likely indicative of back-
ground morbidity. The findings support the validity of conducting
early phase clinical trials in middle and low income countries.

Results

Study population. Nine hundred healthy, HIV-seronegative
study participants were enrolled at 21 collaborating research
centers (CRCs) in 11 countries on 4 continents (Table 1). The
publications resulting from these studies are referenced in the
table.

Demographic characteristics. There were significant differ-
ences in the distribution of gender, age, race and BMI (all p ,
0.0001) between the four regions (Table 2). Overall, 383
(42.6%) females and 517 (57.4%) males were enrolled. There was
a significantly higher proportion of male participants in Africa
(66.4%) compared with Europe (50.3%), US (49.2%) or India
(53.2%). Overall, the highest proportion of participants was
between 18–25 y of age and African CRCs enrolled a higher
proportion of individuals between 18–25 y of age than other
centers. The highest proportion of participants . 46 y (24.8%)
was enrolled in Europe. The majority of volunteers had a BMI
between 18.5 and 24.9. More than 25% of US volunteers had a
BMI over 30, and approximately 13% of Indian volunteers had a
BMI below 18.5. The median BMI for volunteers in the US was
significantly higher than the median BMI for other regions.

Terminations and altered vaccination schedules by region.
Eight hundred sixty-two (96%) participants completed all study
visits on the planned schedule. The percentage of participants
who completed the studies in Africa (97.5%) and India (98.4%)
was higher than the rate in Europe (93.9%) and the US (93.9%).
Thirty-eight (4%) volunteers terminated their participation early
[Europe: n = 19 (6%), US: n = 8 (6%), Africa: n = 10 (3%),
India: n = 1 (2%)]. The most common reasons were loss to
follow up (n = 14) and withdrawal of consent (n = 10). Three fatal
SAEs unrelated to study vaccine and one HIV infection resulted
in early terminations. (Table SA). No other SAEs resulted in early
terminations.

Seven hundred fifteen (79%) participants completed their
vaccination schedule per protocol. Reasons for altered vaccination
schedules (n = 185) included investigator/study decision (n = 13),
pregnancy (n = 7), volunteer refusal (n = 6), pre-existing
undiagnosed and other illnesses (n = 7), AEs (n = 4), missed
vaccination visit (n = 2); in addition, a brief regulatory “hold” was
imposed on two studies due to a preclinical finding in experi-
ments with a related but different vaccine, resulting in the
largest number of missed visit windows [n = 128/185 (69%)].
(Table SB)

Unsolicited adverse events (Table 3 and Table 4). There was
no significant difference in the rate of unsolicited AEs beyond
28 d post-vaccination between placebo and vaccine recipients
(data not shown); hence, they were combined for all the analyses.
In total, 2134 AEs were reported by 76% (686/900) of parti-
cipants. The overall rate of adverse events was 3.78, 2.70, 2.38
and 2.37 per person-year for Africa, Europe, US and India,
respectively. The respective rates for moderate or greater AEs were
1.06, 0.82, 0.62 and 0.27 per person-year.

AEs by severity, relationship and age group, overall and by
region (Table 3 and Fig. 1). Overall, 73% (n = 1548) of the AEs
were mild, 24% (n = 519) moderate and 3% (n = 67) severe or
very severe. 97% (n = 2078) of the AEs were assessed by the
investigator as unrelated or unlikely related to study product.
Overall, the proportion of participants with any AEs was higher
in Africa (83%) compared with Europe (71%), US (74%) or
India (65%) (p = 0.0001).

In univariate models. Region was significantly associated with
experiencing moderate or greater AEs (p = 0.01) while age group

Table 1. Number of volunteers enrolled by region and collaborating research center

Africa 396 Europe 310 US 132 India 62

Nairobi3,5,12 163 Oxford2,4,6 99 New York9,10,13 98 Pune7 30

Entebbe5,11 77 London/St. Mary’s4 70 Rochester9,10 34 Chennai8 32

Kigali12 57 London/ Guys and St. Thomas3 45

Johannesburg3,11 41 South Wales3 20

Cape Town11 16 Brussels7 14

Pretoria11 16 Antwerp7 13

Durban3 10 Lausanne3 26

Lusaka11 16 Bonn7 12

Hamburg7 11

Superscripts refer to publications listed under references.
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Table 2. Demographics

Category* Sub-Category Overall (n = 900) Africa (n = 396) Europe (n = 310) US (n = 132) India (n = 62)

Gender Female 383 (42.6%) 133 (33.6%) 154 (49.7%) 67 (50.8%) 29 (46.8%)

Male 517 (57.4%) 263 (66.4%) 156 (50.3%) 65 (49.2%) 33 (53.2%)

Age 18–25 339 (37.7%) 208 (52.5%) 72 (23.2%) 55 (41.7%) 4 (6.5%)

26–35 312 (34.7%) 146 (36.9%) 93 (30.0%) 40 (30.3%) 33 (53.2%)

36–45 142 (15.8%) 35 (8.8%) 68 (21.9%) 21 (15.9%) 18 (29.0%)

46+ 107 (11.9%) 7 (1.8%) 77 (24.8%) 16 (12.1%) 7 (11.3%)

Mean (SD) 31.0 (10.1) 26.6 (6.6) 36.0 (11.6) 31.0 (10.0) 34.3 (7.2)

Median 28.0 25.0 34.0 27.5 33.0

Range [18.0, 59.0] [18.0, 50.0] [18.0, 59.0] [18.0, 59.0] [21.0, 49.0]

Race White 372 (41.3%) 2 (0.5%) 287 (92.6%) 84 (63.6%) 0 (0.0%)

Black 336 (37.3%) 392 (99.0%) 11 (3.5%) 23 (17.4%) 0 (0.0%)

Indian 30 (3.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 30 (48.4%)

Asian 42 (4.7%) 0 (0.0%) 6 (1.9%) 4 (3.0%) 32 (51.6%)

Other 120 (13.3%) 2 (0.5%) 6 (1.9%) 21 (15.9%) 0 (0.0%)

BMI Under 18.5 51 (5.7%) 32 (8.1%) 7 (2.3%) 4 (3.0%) 8 (12.9%)

18.5–24.9 504 (56.0%) 247 (62.4%) 172 (55.5%) 52 (39.4%) 33 (53.2%)

25.0–29.9 196 (21.8%) 47 (11.9%) 95 (30.6%) 38 (28.8%) 16 (25.8%)

30 or over 108 (12.0%) 30 (7.6%) 35 (11.3%) 38 (28.8%) 5 (8.1%)

Missing 41 (4.6%) 40 (10.1%) 1 (0.3%) 0 (0.0%) 0 (0.0%)

Mean (SD) 24.5 (5.1) 23.0 (4.5) 25.0 (4.4) 27.4 (6.5) 23.8 (4.6)

Median 23.4 21.9 24.3 25.9 23.3

Range [14.9, 49.3] [15.8, 48.1] [16.2, 47.4] [17.4, 49.3] [14.9, 39.0]

Notes: *there were significant differences in the distribution of gender, age, race and BMI (all p , 0.0001) between the four regions.

Table 3. Severity and relationship of reported AEs*, overall and by region

AE Severity

# of AE Mild Moderate $ Severe

N % N % N % N %

Africa None or Unlikely 1149 99 828 71 289 25 32 3

Possibly, Probably or Definitely 16 1 12 1 4 0.3 0 0

Total 1165 100 840 72 293 25 32 3

Europe None or Unlikely 567 94 399 66 148 25 20 3

Possibly, Probably or Definitely 35 6 20 3 12 2 3** 0.5

Total 602 100 419 70 160 27 23 4

USA None or Unlikely 240 98 178 73 57 23 5 2

Possibly, Probably or Definitely 5 2 3 1 2 1 0 0

Total 245 100 181 74 59 24 5 2

India None or Unlikely 122 100 108 89 7 6 7 6

Possibly, Probably or Definitely 0 0 0 0 0 0 0 0

Total 122 100 108 89 7 6 7 6

Combined None or Unlikely 2078 97 1513 71 501 23 64 3

Possibly, Probably or Definitely 56 3 35 2 18 1 3 0.1

Total 2134 100 1548 73 519 24 67 3

Notes: *Adverse events reported beyond 28 d of any vaccination and up to 12 mo after the 1st administration; **The three events, originally judged as
related to study product, occurred in one individual in whom a metastatic malignant mesothelioma was diagnosed during the study. The events were later
reclassified as unrelated by the investigators based on additional medical history.

632 Human Vaccines & Immunotherapeutics Volume 8 Issue 5



© 2012 Landes Bioscience.

Do not distribute.

was marginally significant (p = 0.06). Body Mass Index (p = 0.48)
and gender (p = 0.50) were not significantly associated with
moderate or greater AE in univariate analysis, and therefore were
not included in the multivariate model (Table 4).

Multivariate logistic regression analyses. Both region (p = 0.005)
and age group (p = 0.03) were significantly associated with
experiencing moderate or greater AEs. Africa (40%, p = 0.001),
Europe (33%, p = 0.01) and US (34%, p = 0.02) had significantly
higher proportions of volunteers with moderate or greater AEs

compared with India (19%); the rate in Africa was not
significantly different from the rate in Europe (p = 0.06) or US
(p = 0.21). Compared with age groups 18–25 (34%) and . 46
(26%), age groups 26–35 (39%, p = 0.03 and 0.048, respectively)
and 36–45 (39%, p = 0.047 and 0.04, respectively) had
significantly higher proportions of volunteers with moderate or
greater AEs.

Frequency of moderate or greater AEs by MedDRA system
organ class (SOC). (Table 5). Moderate or greater AEs (n = 586)
by frequency of their SOC, and the percentage of all AEs reported
in each region are shown in Table 5. For Infections and
Infestations (42% of all moderate or greater events), the rate was
significantly lower in India (4.9%) compared with Africa
(13.1%), Europe (10.6%) and US (9.4%) (p = 0.02). The
differences between Africa, Europe and US were not significant.
Upper respiratory tract infection was the most common clinical
diagnosis.

For gastrointestinal disorders (8.5% of all moderate or greater
AEs), there was a statistically significant difference between
regions (p = 0.004): Europe: 3.8%, Africa: 2.2%, US: 0.4%,
India: 0%. Dyspepsia, diarrhea and peptic ulcer were the most
common single diagnoses. general disorders/administration site
disorders (e.g., cold/flu-like symptoms) and injury/poisoning/
procedural complications (e.g., fractures, soft tissue injuries and
strains/sprains) each accounted for 6% of moderate or greater
AEs and musculoskeletal/connective tissue disorders for 5.6%.
There were no statistically significant differences between regions
for these AEs. The remaining classifications were too infrequent
to examine statistically for regional differences.

Laboratory abnormalities. Overall, laboratory abnormalities
accounted for less than 5% of AEs reported; 41% of these were
of moderate or greater severity. They were classified under the
following three SOC: (1) blood and lymphatic system disorders;
(2) investigations and (3) hepatobiliary disorders. Most laboratory
abnormalities were isolated, judged clinically not significant and
resolved spontaneously. There was no consistent pattern and,
overall, no significant regional difference in the rate of moderate
or greater laboratory abnormalities. The most common abnor-
malities were (1) decreased absolute neutrophil count; (2)
increased bilirubin level; (3) increased alanine aminotransferase
(ALT) level; (4) decreased hemoglobin level; and (5) decreased
platelet count. (Table SC)

Serious AEs. (Table 6). Forty-five serious adverse events
(SAEs) were reported in the specified period. None were con-
sidered definitely, probably or possibly related to study product.
The percentage of volunteers with SAEs was similar among
the four age groups (p = 0.14); it was significantly higher for
India (11%) compared with Africa (5%), Europe (4%) or US
(2%) (p = 0.04). Hospitalization was the most common reason
for an event being serious. Most common SAE diagnoses in were
infectious diseases. Three deaths occurred (one suicide each
in the US and in Europe, one viral encephalitis in Africa).
(Table SD)

Concomitant medications. The most commonly prescribed
medications were analgesics/non-steroidal anti-inflammatory
drugs (NSAID) followed by antibiotics/anti-infectives/antifungals.

Table 4. Logistic regression analysis of experiencing moderate or above AE

Univariate Baseline
Predictor

Odds
Ratio

95% CI* p Value**

Geographic Region 0.01

Africa 2.82 1.46–5.47

Europe 2.04 1.04–4.01

US 2.16 1.04–4.45

India 1 Reference

Gender 0.5

Female 0.91 0.69–1.20

Male 1 Reference

Age Group 0.06

18–25 1.44 0.89–2.34

26–35 1.85 1.14–3.01

36–45 1.81 1.05–3.12

46+ 1 Reference

Body Mass Index (BMI) 0.48

Under 18.5 1.61 0.82–3.16

18.5–24.9 1.15 0.75–1.75

25.0–29.9 1.01 0.62–1.64

30 or over 1 Reference

Multivariate Baseline
Predictors†

Odds
Ratio

95% CI* p Value**

Geographic Region 0.005

Africa 3.26 1.65–6.42

Europe 2.34 1.19–4.63

US 2.49 1.19–5.20

India 1 Reference

Age Group 0.03

18–25 1.16 0.69–1.95

26–35 1.67 1.005–2.79

36–45 1.79 1.03–3.12

46+ 1 Reference

Notes: *95% CI = 95% Confidence Interval; **p value for the overall
association between the baseline predictor and experiencing moderate or
above AE, using the Wald test; †Africa (p = 0.001), Europe (p = 0.01) and USA
(p = 0.02) had significantly higher proportions of volunteers with moderate
or greater AEs compared with India; the rate in Africa was not significantly
different from the rate in Europe (p = 0.06) or US (p = 0.21). Compared with
age groups 18–25 and . 46, age groups 26–35 (p = 0.03 and 0.048,
respectively) and 36–45 (p = 0.047 and 0.04, respectively) had significantly
higher proportions of volunteers with moderate or greater AEs.
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Over the past decade, in Africa and India, IAVI has undertaken a
significant effort to develop capacity to conduct clinical trials with
preventive HIV vaccine candidates. The study vaccines were safe
and well-tolerated.2-13 A common notion was that early phase
clinical trials should be done in industrialized countries, in part
due to concerns about co-morbidity and compromised health
status of individuals residing in middle- or low-income countries.
This report demonstrates that carefully selected individuals
recruited into Phase 1 and 2A trials in sub-Saharan countries
and in India have a similar health status to study participants in
Europe and the US. Follow-up and compliance were equally good
in Africa and India as in the US and in Europe.

The premise of this analysis is that by excluding the 28 d post-
vaccination, only AEs representing background morbidity would
be included in the analysis; this premise is supported by the lack
of significant difference between the rates of AEs in vaccine and
placebo recipients. In addition, no patterns of unexpected or late
AEs due to vaccines were identified in any of these studies.2-13

The most common AEs reported in each of the regions were
infectious diseases. Although overall, the proportion of partici-
pants with AEs was higher in Africa, this was mostly attributable
to infectious diseases that were short-lived, easily manageable and
not related to respective study vaccines. Infectious diseases, such
as influenza, other viral infections or malaria, can mimic severe
reactions to vaccination, and diligence is required in all settings to
exclude such confounding factors.

In the absence of laboratory reference ranges for African and
Indian populations, reference ranges derived from Caucasian

populations were used in these trials. IAVI recently sponsored a
study in several African countries to establish in healthy indivi-
duals local reference ranges of laboratory parameters,14 and other
studies of this type have been published for African populations.15

Although, in the studies reported here, laboratory abnormalities
accounted only for a small percentage of all AEs, most of the mild
abnormalities would have been considered within normal limits,
had local reference ranges been used. Nevertheless, it is important
to be cognizant, especially, of anemia in women, since setting
exclusion criteria according to standard US or European values
may make enrolment of healthy women in low- or middle-income
country settings difficult.

This report has several limitations. Although event evaluation
criteria, data collection methods and investigator training were
largely standardized, the level of investigator experience differed
between CRCs. Cultural perceptions about clinical events and
medical care also differ between the regions. Hence, both medical
practitioners and study volunteers in different regions may judge
similar events somewhat differently. This variation was kept to
the minimum by use of a standard table for defining and grad-
ing severity of events, routine reviews and discussions between
site investigators and IAVI teams, and careful review by Safety
Monitoring Boards or Committees. Using our data, it was not
possible to compare by continent the volunteers who were
screened out, as recruitment methods differed substantially, and
data on medical history or examination were not collected in
sufficient detail, or in a standardized way, across all studies.

The number of CRCs participating and number of participants
enrolled is greatest in Africa and Europe, and least in India; thus,
the data from Africa and Europe may be the most robust.

Figure 1. Region and age group were evaluated in a multivariate logistic regression model as potential predictors of experiencing moderate or above AE
(see Table 4). The covariates were evaluated in a multivariate model if the corresponding p value was less than 0.1 from the univariate model.
The numbers above each bar indicates the number of volunteers in that group.
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Another potential limitation is the possibility that AEs causally
related to study vaccines could manifest more than 28 d post-
vaccination. However, this is unlikely an important factor, as the
overall rates of events between vaccinated and placebo recipients
did not differ, no pattern of related AEs emerged in any study,
and most study vaccines caused reactogenicity only within the
first few days after vaccination.2-13 A number of individuals did
not receive all vaccinations per protocol, however the changes
in vaccination schedules are unlikely to affect the conclusions,
because the most were due to an administrative delay in
vaccination rather than failure to deliver the requisite number
of vaccinations.

Overall Conclusion

Concerns that Phase I and II studies in Africa and India will
be confounded by background morbidity in carefully selected,
healthy participants are not warranted. Our data suggest that
background morbidity, as described by unsolicited AEs reported

by clinical trial participants from different geographic regions, is
generally similar and within acceptable limits for these healthy
individuals at low risk of HIV infection on four continents. When
investigational vaccines are studied in the regions for which they
are ultimately intended, data on both safety and immunogenicity
are potentially more relevant than data from dissimilar popula-
tions. Furthermore, the studies build capacity and expertise in
clinical and laboratory teams and regulatory bodies.16 In addi-
tion, study volunteers can benefit from trial participation through
regular medical checkups, better access to health care and clinic
referrals as needed, family planning, HIV counseling and testing.
Conduct of such studies under the auspices of the US FDA or
European authorities, as well as the responsible national authori-
ties in low- or middle-income countries, helps to ensure that the
data are accepted worldwide for registration purposes.

As evidenced by this study and others, the volunteers enrolled
in clinical trials provide a rich potential source of epidemiologic
information. Volunteers enrolled in Phase 1 vs. efficacy studies
of preventive vaccines or other interventions for HIV and other

Table 5. Moderate or greater AEs by MedDRA SOC level summary*

MedDRA SOC

Overall
N=900

(AE# = 586)

Africa
N=396

(AE# = 325)

Europe
N=310

(AE# = 183)

USA
N=132

(AE# = 64)

India
N=62

(AE# = 14) P-value†

Infections and infestations 246 (42%) 153 (13.1%) 64 (10.6%) 23 (9.4%) 6 (4.9%) 0.02

Gastrointestinal disorders 50 (8.5%) 26 (2.2%) 23 (3.8%) 1 (0.4%) 0 0.004

General disorders and administration site conditions 35 (6%) 19 (1.6%) 13 (2.2%) 2 (0.8%) 1 (0.8%) NS

Injury, poisoning and procedural complications 35 (6%) 13 (1.1%) 12 (2.0%) 8 (3.3%) 2 (1.6%) NS

Musculoskeletal and connective tissue disorders 33 (5.6%) 14 (1.2%) 11 (1.8%) 6 (2.4%) 2 (1.6%) NS

Nervous system disorders 28 (4.8%) 14 (1.2%) 11 (1.8%) 1 (0.4%) 2 (1.6%)

Skin and subcutaneous tissue disorders 24 (4.1%) 16 (1.4%) 5 (0.8%) 3 (1.2%) 0

Investigations 23 (3.9%) 12 (1.0%) 8 (1.3%) 3 (1.2%) 0

Blood and lymphatic system disorders 16 (2.7%) 14 (1.2%) 2 (0.3%) 0 0

Respiratory, thoracic and mediastinal disorders 16 (2.7%) 7 (0.6%) 8 (1.3%) 1 (0.4%) 0

Psychiatric disorders 14 (2.4%) 4 (0.3%) 4 (0.7%) 5 (2.0%) 1 (0.8%)

Surgical and medical procedures 13 (2.2%) 3 (0.3%) 7 (1.2%) 3 (1.2%) 0

Immune system disorders 11 (1.9%) 0 4 (0.7%) 7 (2.9%) 0

Eye disorders 9 (1.5%) 7 (0.6%) 2 (0.3%) 0 0

Reproductive system and breast disorders 7 (1.2%) 3 (0.3%) 4 (0.7%) 0 0

Renal and urinary disorders 6 (1%) 3 (0.3%) 2 (0.3%) 1 (0.4%) 0

Hepatobiliary disorders 4 (0.7%) 4 (0.3%) 0 0 0

Pregnancy, puerperium and perinatal conditions 4 (0.7%) 4 (0.3%) 0 0 0

Vascular disorders 4 (0.7%) 4 (0.3%) 0 0 0

Metabolism and nutrition disorders 2 (0.3%) 1 (0.1%) 1 (0.2%) 0 0

Social circumstances 2 (0.3%) 2 (0.2%) 0 0 0

Congenital, familial and genetic disorders 1 (0.2%) 1 (0.1%) 0 0 0

Ear and labyrinth disorders 1 (0.2%) 1 (0.1%) 0 0 0

Endocrine disorders 1 (0.2%) 0 1 (0.2%) 0 0

Neoplasms benign, malignant and unspecified 1 (0.2%) 0 1 (0.2%) 0 0

Notes: *percentages for the overall column are based on the total number of moderate or above AEs. Percentages for the four regions are based on the
number of all AEs reported in that region (see Table 3). †p-value contrasts % of moderate or greater AEs out of all AEs reported in different regions.
Alternative hypothesis: percent of moderate or greater AEs for a SOC from at least one region is different from others.
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infectious diseases may have different health status from low-risk
volunteers, and volunteers may differ from the general population,
whether in industrialized or less-developed countries. A coordi-
nated effort, by investigators and sponsors of multiple larger
clinical trials, to plan for analysis of pooled data on baseline health
status and events over time could provide useful information
on the prevalence and incidence of other infectious and non-
infectious diseases to guide future health interventions.

Materials and Methods

Study population. Healthy, HIV-seronegative adults were
enrolled into clinical trials with different HIV-1 candidate
vaccines. Eligible participants, between 18 and 60 y of age,
provided written informed consent, were willing to undergo HIV
testing and receive results. Sexually active participants agreed to
use effective contraceptive methods for at least 4 mo after the
last vaccination. All potential participants were screened for acute
and chronic diseases through medical history and physical
examination. Routine laboratory parameters included complete
blood count and differential, clinical chemistry (ALT/AST,
creatinine) and urinalysis. Exclusion criteria included chronic
medical conditions, clinically significant laboratory abnormalities,
prevalent HIV-1 or HIV-2 infection, risk behavior for HIV
acquisition, positive Hepatitis B surface antigen or Hepatitis C
antibody, active untreated syphilis, pregnancy or lactation, clinical
signs of active tuberculosis, and recent receipt of blood trans-
fusion or blood products.

Study designs. Sixteen Phase 1 and 2A preventive HIV vaccine
trials were double-blind, randomized, and placebo-controlled;
three were small open trials. Follow-up for safety varied between
12 and 18 mo after enrolment, but only the first 12 mo are

included in this report for uniformity. The study vaccines were
based on DNA plasmids or were replication-incompetent vectors,
such as modified vaccinia Ankara, adeno-associated virus serotype
2 or adenovirus serotype 5. (Table 1)

Approvals. All study protocols were approved by the respective
institutional, national and international ethical, scientific and
regulatory authorities. Studies were conducted according to ICH-
GCP guidelines and accepted ethical guidelines. All participants
provided written informed consent after a thorough discussion of
risks, benefits and procedures.

Study procedures/clinical evaluations. Health status of study
participants was monitored by medical history, physical exami-
nation and routine laboratory parameters. At scheduled clinic
visits, participants were asked to report adverse events they
experienced since the previous scheduled visit, and they were
encouraged to contact the clinic if they became ill. Spontane-
ously reported (unsolicited) AEs were graded for severity using
standard criteria predefined in the respective protocols and the
DAIDS Table for Grading the Severity of Adult and Pediatric
Adverse Events,17 and assessed for relationship to study product.
Laboratory abnormalities were reported as AEs, if severe, serious
or judged clinically significant. (Categories for severity: mild =
grade 1, moderate = grade 2, severe = grade 3, very severe or
potentially life-threatening = grade 4. Categories for relationship:
definitely, probably, possibly, probably not/unlikely, not related).
All AEs were followed until resolution or stabilization. Investi-
gators, study physicians and nurses received specific training on
safety reporting. Throughout the study period, medical study
personnel were accessible either in the respective clinic or outside
working hours by cell phone for investigation of any complaint
or clinical event, as well as for care, treatment and referrals, as
appropriate.

Table 6. SAEs (beyond 28 d) by MedDRA SOC*

MedDRA SOC Overall
(SAE# = 45)

Africa
(SAE# = 21)

Europe
(SAE# = 14)

USA
(SAE# = 3)

India
(SAE# = 7)

Infections and infestations 8 5 2 0 1

Injury, poisoning and procedural complications 5 2 1 0 2

Psychiatric disorders 4 1 1 1 1

Surgical and medical procedures 4 0 3 1 0

Gastrointestinal disorders 3 1 1 0 1

General disorders and administration site conditions 3 1 1 1 0

Investigations 3 2 1 0 0

Musculoskeletal and connective tissue disorders 3 1 1 0 1

Nervous system disorders 3 1 1 0 1

Pregnancy, puerperium and perinatal conditions 3 3 0 0 0

Blood and lymphatic system disorders 2 2 0 0 0

Reproductive system and breast disorders 2 1 1 0 0

Neoplasms benign, malignant and unspecified 1 0 1 0 0

Vascular disorders 1 1 0 0 0

Notes: *the percentage of volunteers with SAEs was similar among the four age groups (18–25, 26–35, 36–45, 46+ years of age: 4.2%, 3.8%, 8.5%, 2.8%
respectively). Hospitalization was the most common reason for reporting SAEs. Three deaths occurred [suicide (Europe), suicide (US), viral encephalitis
(Africa)].
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Safety data were reviewed regularly by independent Safety
Review Boards/Data and Safety Monitoring Boards. All AEs were
coded to a Preferred Term (PT) and assigned to a System Organ
class (SOC) by MedDRA (Medical Dictionary for Regulatory
Activities) software. Coding was reviewed by physicians at IAVI
and the Statistical and Data Center.

Statistical considerations. The main outcomes of interest were
the proportion of volunteers with moderate or greater AE and
the proportion of volunteers with any AE. To avoid potential
confounding effects of vaccine-related events, solicited reacto-
genicity and other AEs occurring within 28 d after any admini-
stration were excluded. We postulate that AEs occurring distant
from vaccination are likely indicative of background morbidity.
Additional analyses included the frequency of AEs and the
proportion of volunteers with SAE. For each region, the overall
rate of adverse events per person-year was calculated as the total
number of adverse events in that region divided by the total
duration of follow-up in years, after excluding the 28-d post-
vaccination periods.

All statistical comparisons (except the frequency) of AEs were
based on the maximum severity per participant recorded at clinic
visits. Comparisons of categorical and continuous factors were
conducted using the Fisher’s exact test and Wilcoxon rank-sum
test, respectively. A two-sided p-value of less than 0.05 was
considered to be statistically significant. Statistical analyses were
performed using SAS version 9.2, Cary, NC.

Geographic region (Europe, Africa, USA and India), Body
Mass Index (BMI), gender and age group were evaluated in
univariate and multivariate logistic regression models as potential
predictors of experiencing moderate or greater AEs. The covariates
were evaluated in a multivariate model if the corresponding p
value was less than 0.1 in the univariate model.
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