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CORONAVIRUS

A phase I COVID-19 vaccine trial among SARS-CoV-2 seronegative and seropositive 
individuals in Uganda utilizing a self-amplifying RNA vaccine platform: Screening 
and enrollment experiences
Jonathan Kitonsa a, Onesmus Kamacookoa, Eugene Ruzagiraa, Florence Nambaziiraa, Andrew Abaasaa,b, 
Jennifer Serwangaa, Ben Gombea, Jane Lunkusea, Hadijah Naluyindaa, Naboth Tukamwesigaa, Tamara Namataa, 
Antony Kigozia, Paddy Kafeeroa, Vincent Basajjaa, Sarah Josephc, Benjamin F. Piercec, Robin Shattockc, 
and Pontiano Kaleebua

aMedical Research Council/Uganda Virus Research Institute, London School of Hygiene and Tropical Medicine Uganda Research Unit, Entebbe, 
Uganda; bDepartment of Infectious Disease Epidemiology, London School of Hygiene & Tropical Medicine, London, UK; cDepartment of Infectious 
Disease, Imperial College London, London, UK

ABSTRACT
We report the screening and enrollment process for a phase I vaccine trial in Masaka, Uganda that 
investigated the safety and immunogenicity of a self-amplifying SARS-CoV-2 RNA vaccine amongst 
individuals with and without antibodies to SARS-CoV-2. Participant screening and enrollment were 
conducted between December 2021 and April 2022. Individuals were eligible if they were aged between 
18 and 45 years, healthy, and never vaccinated against COVID-19. SARS-CoV-2 antibody status was 
determined using two point-of-care rapid tests, i.e. Multi G (MGFT3) and Standard Q (Standard 
Q COVID-19 IgM/IgG Plus). Data were entered and managed in OpenClinica. Analyses were performed 
and presented descriptively. A total of 212 individuals were screened and 43(20.3%) enrolled. The most 
common reasons for exclusion were ≥ grade 1 laboratory abnormalities (39, 18.4%), followed by 
discordant SARS-CoV-2 antibody results (23, 10.9%). While the first 38 participants were quickly enrolled 
over a period of 9 weeks, it took another 9 weeks to enroll the remaining five, as antibody negative 
participants became scarce during the surge of the Omicron variant. The SARS-CoV-2 antibody positivity 
rate was determined to be 60.8% and 84.4% in each half of the 18 months of screening respectively. The 
mean age (±Standard Deviation, SD) of screened and enrolled participants was 27.7 (±8.1) and 30.2 (±8.3) 
years respectively. We demonstrated that it is feasible to successfully screen and enroll participants for 
COVID-19 vaccine trials in Uganda in the time of a pandemic. Our experiences may be useful for 
investigators planning to undertake similar work in Africa.
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Introduction

Several vaccines based on mRNA, adenovirus vectors, and 
more recently, recombinant technologies are now available 
and are contributing to the control of the COVID-19 
pandemic.1,2 The rate at which these vaccines moved from 
development to roll-out was unprecedented and has revolu-
tionalised vaccine research. Apart from the phase 3 investiga-
tion of the ChAdOx-1 adenoviral vaccines in South Africa,3,4 

most of these vaccines were investigated in other settings 
besides Africa. The opinion that Africa would be used as 
testing ground by western researchers to assess unsafe vaccines 
caused concern5; this having been exacerbated by the utter-
ances of two researchers that shared the regrettable opinion 
that Africa was tailor made for COVID-19 vaccine research 
given its inadequate health infrastructure.6

As time has evolved, it has become clearer that it was 
necessary for Africa to participate in COVID-19 vaccine 
research. The reasons are many, including, that vaccine 

responses may vary amongst people based on genetic varia-
tions, as well as geographical differences.7 It is also possible 
that vaccine uptake in Africa would be higher if the vaccines 
utilized were investigated on the continent. A survey done 
among health workers in Uganda, Sierra Leone, and DRC 
found that vaccine uptake may be influenced by where the 
vaccine was developed and where clinical trials were 
conducted.8

We conducted the first COVID-19 vaccine trial in Uganda, 
to investigate the safety and immunogenicity of a self- 
amplifying ribonucleic acid (saRNA) vaccine encoding the 
S glycoprotein of SARS-CoV-2, the causative agent of 
COVID-19, in SARS-CoV-2 seronegative and seropositive 
Ugandan participants (COVAC Uganda trial). The saRNA 
vaccine platform is a new one, and if found to be safe and 
effective, may offer advantages compared to other traditional 
RNA vaccine platforms. These advantages include the oppor-
tunity to use smaller doses of a vaccine that amplifies itself 
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intracellularly, thereby enabling vaccination of many more 
people compared to other RNA vaccines, as well as potentially 
lower costs of production. This vaccine platform developed at 
Imperial College London has demonstrated very good safety 
and immunogenicity profiles in non-human primates,9,10 and 
humans in a Phase 1 clinical trial “COVAC1,” conducted in 
the United Kingdom.11

We report the experiences of screening and enrollment for 
the COVAC Uganda trial. These experiences may inform 
future vaccine trials for COVID-19 and other infectious dis-
eases, particularly those conducted in Africa.

Methods

Study design and setting

The study was a single center non-randomized phase 1 clinical 
trial to evaluate the safety and immunogenicity of LNP-nCOV 
saRNA-02 administered at 0 and 4 weeks in 42 individuals, ser-
onegative (n = 21) and seropositive (n = 21) for SARS-CoV-2 
antibodies. The study was conducted at MRC/UVRI & LSHTM 
Uganda Research Unit site in Masaka, approximately 120 km to 
the southwest of Kampala, Uganda’s capital.

Study population

The study population consisted of healthy adults (18–45  
years), who were willing and able to provide informed consent, 
use a highly effective method of contraception (female parti-
cipants)/avoid impregnating female partners (male partici-
pants) from screening until 18 weeks after last injection, 
avoid all other vaccines (including authorized COVID-19 vac-
cines) from within 4 weeks before the first injection through to 
4 weeks after the second injection, comply with visit schedule, 
complete vaccine diaries and provide samples, and grant 
authorized persons access to their trial-related and other med-
ical records. Individuals were excluded from the study if they 
were pregnant or lactating or had any of the following: 
a significant clinical history, abnormal physical finding on 
clinical examination, or presence of a disease that was active; 
a history of anaphylaxis or angioedema; active SARS-CoV-2 
infection; indeterminate SARS-CoV-2 serostatus; history of 
severe or multiple allergies to drugs or pharmaceutical agents; 
history of severe local or general reaction to vaccination; pre-
vious receipt of an experimental or approved vaccine against 
COVID-19; receipt of any immunosuppressive agents within 
18 weeks of screening; presence of antibodies to hepatitis C; 
presence of antibodies to HIV; ≥grade 1 abnormalities in 
routine laboratory parameters; participation in another clinical 
trial with an investigational drug/device; and immunization 
within 28 days of screening.

Community mobilization and recruitment strategies

The study Community Liaisons Team organized meetings 
with several communities “gatekeepers,” including the 
Community Advisory Board, village leaders, village health 
teams, and the Masaka district COVID-19 task force to pro-
vide information about the study and discuss possible 

approaches to recruitment. The members who attended these 
meetings came from different communities, including urban 
(around the city center) and semi-urban/rural settings (outside 
the city center). Subsequently, research assistants approached 
potential participants, initially focusing on those that came 
from settings near the research site, and invited them to the 
study site to attend general information sessions on clinical 
research and evaluation of drugs/vaccines, and to explore their 
interest in volunteering for research. These sessions were held 
in groups. Those that expressed interest to participate in clin-
ical research were registered and invited to an individual ses-
sion during which study staff provided specific information 
about the COVAC Uganda clinical trial. Subsequently, inter-
ested individuals were invited to undergo assessment for the 
trial.

To increase the likelihood of identifying SARS-CoV-2 ser-
opositive individuals, we also approached persons who were 
known to have been diagnosed and treated for COVID-19. 
These individuals were identified from the Masaka district 
registry for COVID-19 patients managed under the home- 
based care model. SARS-CoV-2 seronegative individuals 
were recruited from the general population in Masaka city, 
with screening targeting individuals who had no known his-
tory of testing SARS-CoV-2 positive or COVID-19 diagnosis. 
With the onset of the SARS-CoV-2 Omicron variant wave in 
Uganda around January 2022, recruitment efforts were moved 
to more rural and sparsely populated communities in Masaka 
district to increase likely of identifying SARS-CoV-2 serone-
gative individuals. As noted previously, community “gate-
keepers” in these settings had already been made aware of 
the trial.

Screening procedures

The screening procedures had a window of 6 weeks for each 
participant, during which consent was obtained, medical clin-
ical assessment done, and protocol specified laboratory tests 
done.

Informed consent
Participants were provided with the following information 
using the study consent form which was available in 
English and Luganda:1) Purpose of the study, 2) why the 
participant was being asked to participate, 3) how the 
vaccine is made and previous research using the same 
candidate vaccine, 4) what was expected of study partici-
pants, 5) trial design, schedules, and study procedures, 6) 
potential side effects of the vaccine and risks/benefits of 
participating in the study, 7) data and specimen collection 
and storage, and 8) contact information for key study 
personnel and the chairperson of the Research and Ethics 
Committee in case one had questions or concerns. 
Participants were given the opportunity to ask questions, 
which were answered by study staff. A 10-question test of 
understanding was administered, and participants pro-
ceeded to sign the consent form if they answered eight or 
more questions correctly. Participants who failed to achieve 
this mark in the first instance were given an opportunity to 
go over the study information again and then repeat the 
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test once. For illiterate participants, an impartial witness 
was required to be present throughout the consenting 
process and to sign the consent from. Contact information 
including home/work addresses and telephone contacts 
were collected at screening for purposes of locating parti-
cipants if needed.

Eligibility assessment
A study clinician assessed the eligibility of each participant 
using their demographics, medical history including COVID- 
19 vaccination history, contraceptive use and other concomi-
tant medications, physical examination, and laboratory test 
data. Laboratory tests included: a urine pregnancy test in 
female participants of childbearing potential, a full blood 
count, biochemistry (Liver function tests, creatinine, non- 
fasting blood sugar), hepatitis C serology, HIV serology, uri-
nalysis (glucose, blood, white blood cells, nitrite, and protein) 
and SARS-CoV-2 serology. Participants with grade 1 hematol-
ogy, biochemistry, or urinalysis abnormalities at the initial 
screening visit had the tests repeated once and could be 
enrolled into the study if the repeat result was normal. 
Grading was done using the FDA toxicity grading scale for 
healthy adult and adolescent volunteers enrolled in preventive 
vaccine clinical trials.12

The kits used in this study for HIV testing (Abbott 
Determine HIV1/2, Manufactured by Abbott Diagnostics 
Medical Co. Ltd, 357 Matsuhidai, Matsudo-shi, Chiba, 270– 
2214, Japan; and HIV 1/2 STAT-PAK Manufactured by 
CHEMBIO DIAGNOSTIC SYSTEMS, INC. 3661 Horseblock 
Road Medford, New York 11,763 USA; and SD HIV 1/2 3.0 SD 
Standard Diagnostics, INC India) are able to detect HIV-1 and 
2. The study intended to enroll healthy adults, and the trial 
clinicians had permission to deploy any tests that they may 
have considered necessary to exclude any suspected illnesses. 
We however do not rule out the possibility that some condi-
tions, including inherited and acquired immune suppressing 
conditions, could have been missed. We consider this highly 
unlikely though given that these participants were adults in 
general good health.

SARS-CoV-2 serology
Blood obtained by venepuncture was tested using two SARS- 
CoV-2 serology rapid test kits: i) Multi G (MGFT3), Multi-G 
bvba 166 Lange Leemstraat 2018 Antwerpen – Belgium; ii) 
Standard Q (Standard Q COVID-19 IgM/IgG Plus), SD 
Biosensor, Inc., South Korea. The test kits detect the presence 
of IgM and IgG antibodies to SARS-CoV-2 in human serum, 
plasma, or whole blood and were shown to have ≥ 98% speci-
ficity and sensitivity in a validation performed in Uganda 
(unpublished data).

Participants were assigned SARS-CoV-2 seropositive status 
if both test kits showed the presence of SARS-CoV-2 antibo-
dies. Similarly, participants were assigned SARS-CoV-2 sero-
negative status if both test kits showed absence of SARS-CoV-2 
antibodies. The serostatus of a participant was considered 
indeterminate if they tested seropositive on one test kit and 
seronegative on another. Such participants were excluded from 
the trial (Figure 1). We used two tests in parallel to increase on 
performance, especially to ensure we also capture early infec-
tion since singly, these rapid diagnostic tests performed less 
well on IgM alone.13 Our sensitivity, specificity, and accuracy 
were determined for combined IgM/IgG (either or both IgM 
and igG).

Enrolment procedures

At the enrollment visit, a study clinician asked about any new 
medical conditions or medications since the screening visit 
and, for female participants, any changes in contraceptive 
use, and conducted a physical examination. Enrollment was 
deferred for participants found to have a temperature over 
37.5°C and those who had COVID-19-like symptoms. Such 
participants were investigated, managed, rescreened if the 
screening window had closed or if they were confirmed to 
have SARS-CoV-2 infection, and enrolled at a later date. 
Blood for immunogenicity assays was collected, and for female 
participants of childbearing potential, a urine pregnancy test 
was performed and a negative result confirmed prior to 
enrollment.

Figure 1. Algorithm for SARS-CoV-2 serology screening in the COVAC Uganda trial.
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Ethical considerations and regulatory approval

The study was conducted in compliance with the protocol, 
Standard Operating Procedures, Good Participatory Practice, 
and International Conference on Harmonization-Good 
Clinical Practice (ICH-GCP) guidelines and applicable regula-
tory requirements. The study protocol and informed consent 
documents were reviewed and approved by the Uganda Virus 
Research Institute Research Ethics Committee (Ref: GC/127/ 
829), the National Drugs Authority (Ref: CTA 0186), the 
Uganda National Council for Science and Technology (Ref: 
HS164/ES), the London School of Hygiene and Tropical 
Medicine Research Ethics Committee (Ref: 26510), and 
Imperial College London Research Ethics Committee (Ref: 
21IC6703). All study procedures were conducted after obtain-
ing written informed consent. Participants diagnosed with 
HIV infection and other chronic ailments were counseled 
and referred to local HIV care providers for comprehensive 
care and management. We required participants to avoid all 
other vaccines (including COVID-19 vaccines) from within 4  
weeks before the first injection through to 4 weeks after 
the second injection. Those that wanted to receive ministry 
of health recommended vaccines thereafter were given ade-
quate information and referral.

Data analysis

Data initially recorded on standard case report forms were 
entered and managed in REDCap and analyzed in STATA 
version 17.0 (StataCorp, College Station, TX). We used per-
centages and means (standard deviations) or medians (inter-
quartile ranges) to summarize categorical and continuous data, 
respectively. Stratification by the study arms of some variables 
and cross tabulations was done. Proportions of participants 
screened, enrolled, and followed up were measured. 
Proportions of reasons for not enrolling a screened participant 
were also presented.

Results

The screening and enrollment profile is summarized in Figure 2.

While the study intended to enroll 42 participants, pre- 
vaccination samples for one SARS-CoV-2 seronegative parti-
cipant were not obtained, due to a clinical error. As this 
participant would not contribute to the primary immunogeni-
city analyses, a decision was made to recruit an extra partici-
pant in the SARS-CoV-2 seronegative group. Therefore, a total 
of 43 participants were enrolled in the study.

Reasons for non-enrollment

The most common reasons for non-enrollment were grade 1 
and above laboratory abnormalities (39, 18.4%), indeterminate 
SARS-CoV-2 serostatus (23, 10.9%). Eighty potentially eligible 
participants were not enrolled because they were screened later 
in the trial when the SARS-CoV-2 positive antibody arm had 
been fully enrolled, i.e., the study was only looking for anti-
body negative participants at this point to complete enroll-
ment. The reasons for non-enrollment are summarized in 
Figure 3.

Characteristics of screened and enrolled participants

The mean age (±SD) of screened and enrolled participants was 
27.7 (±8.1) and 30.2 (±8.3) years respectively. Majority of 
screened and enrolled participants belonged to the youngest 
age category (18–24 years), i.e., 97 (45.8%) and 15 (34.9%), 
respectively. Slightly more males than females were screened 
and enrolled in the trial [109(51.4%) males vs 103(48.6%) 
females (Screened); 25(58.1%) males vs 18(41.9%) females 
(enrolled)].

Use of injectable contraceptives and implant were the most 
popular methods of birth control among those screened (35, 
16.5% for both), while implant was most popular among those 
enrolled 11 (25.6%). Thirty-eight (17.9%) of screened partici-
pants had preexisting chronic ailments, while these were pre-
sent among 10 (23.3%) enrolled participants amongst whom 
these were not found important to preclude enrollment. 
Characteristics of the screened and enrolled participants are 
summarized in Table 1.

Figure 2. COVAC Uganda screening and enrollment profile.
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Rate of enrollment

While the first 38 participants were enrolled over a period of 9  
weeks, a further 9 weeks were required to enroll the last 5 
SARS-CoV-2 seronegative participants (Figure 4). The SARS- 
CoV-2 antibody positivity rate was 60.8% in the first 9 weeks of 
screening, and 84.4% in the last 9 weeks.

Discussion

To our knowledge, COVAC Uganda is the first COVID-19 
vaccine trial conducted in Uganda and also the first trial of a self- 

amplifying ribonucleic acid (saRNA) vaccine for COVID-19 in 
Africa. This study provides an opportunity to investigate 
responses to the new saRNA vaccine platform in an African 
population. Besides this, the need to investigate vaccines in 
diverse populations cannot be over emphasized, as vaccine 
responses may vary in different populations and 
environments.14–16 Africa has participated in identifying SARS- 
CoV-2 variants including variants of concern contributing to 
global surveillance and disease control responses.17 This capa-
city should preferably feed into vaccine development on the 
continent, but unfortunately, this opportunity has not yet been 
harnessed.18 Encouragingly, a mRNA vaccine hub was launched 

Figure 3. Graph showing reasons for screen failure (some participants had more than one reason for screen failure).

Table 1. Characteristics of participants screened and enrolled in the COVAC Uganda trial.

Variable Screened N (%)

Enrolled

All 
N (%)

SARS-CoV-2 seropositive 
N (%)

SARS-CoV-2 seronegative 
N (%)

Number 212 43 21 22
Mean age in years (SD) 27.7 (8.1) 30.2 (8.3) 33.0 (7.9) 27.5 (7.8)
Age group

18–24 97(45.8) 15(34.9) 4(19.1) 11(50.0)
25–34 64(30.2) 13(30.2) 6(28.6) 7(31.8)
35–45 51(24.1) 15(34.9) 11(52.4) 4(18.2)

Sex
Male 109(51.4) 25(58.1) 11(52.4) 14(63.6)
Female 103(48.6) 18(41.9) 10(47.6) 8(36.4)

Contraceptive use for female or partner for males¥

Injectable 35(32.7) 9(34.6) 5(35.7) 4(33.3)
Implant 35(32.7) 11(42.3) 7(50.0) 4(33.3)
IUD 8(7.5) 1(13.9) 0(0.0) 1(8.3)
Oral pill 3(2.8) 1(13.9) 1(7.1) 0(0.0)
Other 26(24.3) 4(15.4) 1(7.1) 3(25.0)
None 105(49.5) 17(39.5 7(33.3) 10(45.5)

Ever smoked?
Never smoked 203 (95.8) 41(95.4) 19(90.5) 22(100.0)
Yes, current smoker 3 (1.4) 2(4.6) 2(9.50) 0(0.0)
Yes, but stopped 6 (2.8) 0(0.0) 0(0.0) 0(0.0)

Pre-existing chronic ailments
Yes 38 (17.9) 10(23.3) 8(38.1) 2(9.1)
No 174 (82.1) 33(76.7) 13(61.9) 20(90.9))

SARS-CoV-2 serostatus
Negative 45(21.2) 22 (51.2) - 22 (100)
Positive 144 (67.9) 21 (48.8) 21 (100) -
Indeterminate 23(10.9) 0 (0.0) - -
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in 2022, which includes various countries in Africa.19 The hub 
was devised as an incubator for the development of Africa’s first 
COVID-19 vaccine, starting with crafting a unique version of 
Moderna’s COVID-19 vaccine. This technology would also be 
applied to the research of other vaccine candidates against 
infections such as malaria, tuberculosis, HIV, and other diseases 
that currently affect the region. Our study, a phase one trial in 
Africa with the investigational product being used in this popu-
lation for the first time, required involvement of healthy adults. 
Our study design was based on the UK-based COVAC1 trial, 
which also had recruited participants aged 18–45 years.11 While 
this age group is quite frequently used in clinical trials in this 
phase, we are of the view that adults up to the age of 59 may be 
enrolled in similar trials if they are adequately assessed and 
found to be healthy.

In general, screening and recruitment of participants into 
this trial was successful with accrual achieved in a relatively 
short time. This was partly due to the low COVID-19 vaccina-
tion coverage in Uganda at the time of the study with approxi-
mately 50% having received at least 1 dose and 19% received 
fully dose,20 and the high SARS-CoV-2 seropositivity rate 
(68%) which ensured quick accrual of the SARS-CoV-2 sero-
positive group.

On the other hand, identification of SARS-CoV-2 seronegative 
participants was challenging particularly in the last half of the 
recruitment period where SARS-CoV-2 seropositivity rate was 
highest at 84.4%, compared to 60.8% in the first half (Table 2). 
Whereas the first 17 SARS-CoV-2 seronegative participants were 
recruited over a 9-week period, a similar duration was required to 
recruit the last five participants, with many potential participants 
screened out due to SARS-CoV-2 seropositivity. This can be 

attributed to the emergence of the highly transmissible Omicron 
variant in January 2022 and third COVID-19 wave in the country, 
that resulted in a substantial increase in the number SARS-CoV-2 
infections.21,22 Additionally, the SARS-CoV-2 serostatus for 11% 
of screened individuals could not be determined as their Multi-G 
and Standard Q test results were discordant. As explained above, 
to increase the likelihood of identifying SARS-CoV-2 seronegative 
individuals, we focused our recruitment efforts away from the 
urban setting where most cases of COVID-19 were identified to 
rural communities with fewer cases. This experience strongly 
suggests that it may not be feasible to enroll individuals without 
prior exposure to SARS-CoV-2 in future COVID-19 vaccine 
studies.

Grade 1 and above laboratory abnormalities were a common 
reason for screen-failure in this trial. This study excluded all 
participants with grade 1 abnormalities irrespective of clinical 
significance. There is a suggestion that grading alone should not 
exclude participants from research participation without con-
sidering clinical significance.23 Another key issue to consider is 
that this study used the FDA toxicity grading scale,12 whose 
ranges may not be perfectly suited to this population. A study 
previously carried out in Uganda showed that 83% of partici-
pants that had been excluded from a HIV vaccine trial would 
have been enrolled if local ranges had been considered.24

We hereby summarize the challenges experienced during 
the set-up, screening, and enrollment for this study, and 
approaches that enabled us to overcome these in Table 3.

This study has some limitations. First, we could not confirm 
the vaccination status of participants as the SARS-CoV-2 anti-
body testing kits do not distinguish between antibodies due to 
previous infection and antibodies elicited by a vaccine. Hence, it 

Figure 4. Comparison of cumulative screening and enrollment by weeks between (13th Dec 2021 and 13th April 2022).

Table 2. Results of SARS-CoV-2 antibody testing across two time intervals.

SARS-CoV-2 antibody results
First 9 weeks of screening  

(13th December 2021 to 14th February 2022)
Last 9 weeks 

(14th February 2022 to 13th April 2022)

Negative 36 9
Positive 90 54
Discordant 22 1
Total 148 64
Positivity Rate (%) 60.8 84.4
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is possible that some vaccinated individuals may have been 
enrolled if they falsely reported that they had never been vacci-
nated. Second, the 42-day screening window was long such that 
it was possible for a person who was SARS-CoV-2 seronegative 
at screening to have seroconverted by the time of the enrollment 
visit. Moreover, we did not perform a repeat SARS-CoV-2 
antibody test at the enrollment visit. However, samples stored 
from the enrollment visit are available and will be analyzed to 
determine SARS-CoV-2 serostatus at this visit, to aid interpre-
tation of assays completed after enrollment. Thus, it is possible 
that the number of SARS-CoV-2 seronegative participants that 
will be reported from the main analysis of this work may be 
lower than that reported here.

In summary, we demonstrated that it is feasible to success-
fully screen and recruit participants for COVID-19 vaccine 
trials in Uganda. Our experiences, including handling of iden-
tified challenges and recommendations may be useful for 
investigators planning to undertake similar work in Africa.
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