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Abstract

Background: In 2016, the World Health Organization recommended that a fractional dose
of yellow fever (YF) vaccine could be used in persons 2 years of age or older in response

to an emergency that resulted in a global shortage of available YF vaccine. However, this
recommendation did not extend to the youngest age group licensed for YF vaccine because
there were no published data on the use or safety of fractional dose YF vaccination in children
aged 9-23 months. We conducted a single-blind randomized controlled trial, comparing the
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immunogenicity and safety of fractional one-fifth and one-half doses of Bio-Manguinhos 17DD
YF vaccine with full dose in children aged 9-23 months old in Uganda. In this paper, we present
the interim analysis on safety.

Methods: Children aged 9-23 months presenting for routine well-child services were recruited
for inclusion at one of three study sites. We collected data during March 26, 2019-August

31, 2020, on all adverse events following immunization (AEFI) during active surveillance

for 28 days post-vaccination using multiple collection tools including a diary card with an
objective measurement of fever. An independent team from the Uganda national AEFI Committee
investigated and classified serious AEFI (SAE) according to Brighton Collaboration Criteria.

Results: Among 1053 enrolled children, 672 (64%) were reported to have a non-serious AEFI
(NSAE) and 17 (2%) were reported to have a SAE. The most common AEFI were diarrhoea,
fever, and rash, each reported by 355 (34%), 338 (33%), and 188 (18%) participants, respectively.
Among 17 participants with SAE, eight were reported to have had seizures and five were
hospitalised for seizures or other causes (respiratory symptoms, gastrointestinal illness, malaria).
Four SAEs (deaths) occurred >28 days after vaccination. There were no reported cases of pre-
specified or vaccine-related SAEs. We observed no significant difference in frequency or severity
of adverse events among the study groups.

Conclusions: Using comprehensive active surveillance monitoring, we did not identify any
unexpected safety concerns among children aged <2 years receiving YF vaccination, including
with the fractional doses. Although we identified a high number of both serious and non-serious
AEFI, none were determined to be causally related to YF vaccination. These results provide
evidence for the safety of fractional dose YF vaccination among children aged 9-23 months.

Keywords

Yellow fever vaccination; Adverse events following immunization; AEFI; SAE; Prospective active
surveillance; Fractional dose yellow fever vaccination; Uganda

Introduction

Yellow fever (YF) virus is estimated to cause 200,000 cases of disease and 30,000 deaths
globally each year, with 90% occurring in Africa [1]. Vaccination with one of the four World
Health Organization (WHO) prequalified live attenuated YF virus vaccines derived from

the 17D strain is the most effective way of preventing YF and a single full (0.5 ml) dose

of YF vaccine provides long-lasting protection evidenced by the detection of neutralizing
antibodies and memory T cells, up to 60 years following vaccination and probably for

life [2-4]. WHO recommends routine YF vaccination for all people aged =9 months in
endemic countries as well as mass vaccination campaigns for YF prevention and control.
Over half a billion doses of the 17D vaccine have been successfully used worldwide since its
introduction >90 years ago, and the vaccine is considered safe and effective [3].

In recent years large YF outbreaks in central Africa and elsewhere precipitously exhausted
the global supply of YF vaccine [5]. This put many populations at risk and increased the
potential for international spread. Due to the global vaccine shortage to respond to YF
outbreaks and based on the available efficacy and safety evidence from three clinical trials
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on fractional doses [6-9], the World Health Organization (WHO) recommended in 2016 that
a fractional dose of YF vaccine should be considered in adults and children =2 years of

age during outbreak response when the current vaccine supply is insufficient [5]. However,
data on the safety of the fractional dose are limited. Of the available data considered for the
WHO fractional dose recommendation, all were in persons =2 years of age, and only one of
the four papers included an assessment of safety of a fractional dose administered via the
usual subcutaneous route, with follow-up limited to 3-10 days. Since there was a lack of
published data for the efficacy and safety of the fractional dose YF vaccines in children <2
years of age, this age group was still recommended to receive the full-dose YF vaccination.
Therefore, WHO advised that studies on the safety and reactogenicity of the fractional and
full-dose YF vaccine among children aged 9—23 months are a research priority.

Adverse events following immunization (AEFI) with YF vaccination are usually mild, such
as headache, myalgia and low-grade fever [5,10]. Serious adverse events (SAE) related to
YF vaccination are rare, including YF vaccine-associated viscerotropic disease (YEL-AVD)
(0.25-0.4 cases per 100,000 vaccine doses) and YF vaccine-associated neurotropic disease
(YEL-AND) (0.25-0.8 cases per 100,000 vaccine doses) [3,11-14]. Severe hypersensitivity
reactions, like anaphylaxis, are estimated to occur in 0.8 per 100,000 vaccinations [3].
Within the limited study data available [6,15,16], there were no differences in reported
minor adverse effects following vaccination with full and fractional YF vaccine doses.
However, much of the assumption about the safety of the fractional dose YF vaccination has
been based on passive surveillance in campaign settings. During a fractional dose campaign
of ~7.9 million non-pregnant persons aged =2 years in the Democratic Republic of the
Congo, no safety signals were identified by passive surveillance.

We conducted a randomized clinical trial comparing the full dose (0.5 ml) vs. fractional
dose of one-half (0.25 ml) and one-fifth dose (0.1 ml) of YF vaccination in children aged
9-23 months in Uganda. In this paper, we present interim data on the safety profile of the
fractional and full dose YF 17DD vaccine in children aged 9-23 months. We created a
robust pharmacovigilance plan consistent with WHO guidelines on AEFI surveillance and
these data add to the extensive track record on the safety of YF vaccine. The safety profile is
described for both pre-specified and unspecified AEFI.

2. Methods

2.1. Study participants and design

We conducted a single-blind randomized controlled trial comparing the safety of fractional
one-fifth and one-half doses of Bio-Manguinhos 17DD YF vaccine with full dose in children
aged 9-23 months old in Uganda. Uganda was chosen as the study location because YF
vaccination was not yet introduced into this country’s routine immunization program.

Three vaccination sites (two urban, one rural) were selected to capture economically

diverse catchment populations and for logistic feasibility. These three large health facilities
provide other routine vaccinations through the Ministry of Health of Uganda’s Expanded
Programme on Immunization. Beginning on March 26, 2019, we approached caregivers of
children aged 9-23 months presenting for routine well-child services for potential inclusion
in the study. Healthy children living in the catchment area were eligible for inclusion

Vaccine. Author manuscript; available in PMC 2025 January 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Casey et al.

Page 4

unless they reported plans to relocate or participate in another trial, previous YF disease

or vaccination, contraindications to YF vaccination, history of receipt or planned receipt of
another live attenuated vaccine, immunoglobulin, or other blood derivatives within 28 days.
Children with asymptomatic HIV infection were eligible unless there was a record of a
blood test demonstrating a CD4+ T-lymphocyte count lower than 26% of total lymphocytes
on their medical record. We excluded children who received rubella-containing vaccine

on the same day, based on the potential for interference with immunological response

[17]. Parents or caregivers provided verbal consent for basic initial screening, and we also
obtained written informed consent for more in-depth second screening and enrolment. If
the parent or caregiver was illiterate, we conducted the consent procedures verbally in the
presence of a literate witness.

2.2. Study oversight

2.3.

The study was sponsored by the U.S. Centers for Disease Control and Prevention (CDC).
The protocol was approved by the Uganda Virus Research Institute Ethics Committee and
the Uganda National Council for Science and Technology. CDC staff did not have any
contact with participants or access to their personal identifying information (PI1); thus, CDC
was not engaged by human subjects’ research standards.

Baseline visit and vaccination

Demographic characteristics and general health information, including vaccination history,
were collected for each participant. A medical doctor examined the study participants, and
if the physical examination was abnormal, the child was referred to the paediatric clinic
for further evaluation. The findings from the paediatric assessment were used to determine
whether the child could be included in the study.

Enrolled children were randomly assigned to one of three vaccination groups to receive

the Bio-Manguinhos 17DD YF vaccine administered subcutaneously: one-fifth fractional
dose (0.1 ml), one-half fractional dose (0.25 ml) or full dose (0.5 ml). We performed
randomization by block randomization using computer-generated random numbers with
individual assignments placed in sealed and numbered envelopes. The envelopes were
opened sequentially for each child enrolled. The parent/caregiver did not know the dose
given. Study staff members administered a subcutaneous dose of the 17DD YF vaccine
according to the assigned dose from Lot 184VFA027A. According to vaccine potency data,
one fifth of a dose of the batch had 3388 U per dose, which is above the minimum vaccine
potency (1000 1U per dose) set by the WHO [18].

Following vaccination, staff monitored the children for 1 h for any immediate AEFI.
Emergency adrenaline kits were available to treat anaphylaxis. During the observation
period, the staff also trained the parent/caregiver on the completion of a standardized
diary card to record the presence, onset, and duration of any symptoms and how to
measure and record the child’s temperature twice per day for two weeks after vaccination.
Parents/caregivers received detailed instructions on how to use the provided thermometer
for taking and recording temperatures. The pre-specified symptoms and signs included
generalized conditions (fever, seizures, rashes, persistent crying for =3 h), local reactions
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(pain, swelling), gastrointestinal symptoms (vomiting, diarrhoea), bleeding, jaundice, or
neurological changes (lethargy, obtundation). Parents/caregivers also received a study
participation card with a 24-h continuously monitored study telephone line in case of
questions or to report any AEFI.

2.4. Follow-up procedures

We collected the data by phone and in-person visits on all illnesses encountered by the study
participants during the first 28 days post-vaccination.

First, three days (day 3 follow-up) after the enrolment visit, study staff called parents/
caregivers to answer any outstanding questions, document the presence of AEFI and
troubleshoot any challenges with using the diary card or thermometer.

Next, in-person visits took place at 14-17 days (week 2 follow-up) and 28-42 days
(1-month follow-up) after vaccination. During these visits, the detailed data regarding
AEFIs were collected including onset and duration of symptoms. Children had a physical
examination at the health centre, and parents/caregivers answered questions about the period
since their last visit including the receipt of medical care and other vaccinations. Study staff
reminded parents/caregivers about their scheduled follow-up by telephone before each visit
date.

We developed standard operating procedures for diagnostic work-up and clinical
management of potential AEFI and conducted active monitoring of AEFI, using Brighton
Collaboration Criteria [19] and WHO guidelines for YF AEFI surveillance [20]. Study

staff received training in AEFI diagnostic and management procedures. We collected
additional data about the participants who had an AEFI regarding the presenting
complaint(s), other symptoms, duration, management, and outcome. An SAE was defined as
hospitalization or prolongation of existing hospitalization, persistent or significant disability
or incapacity, seizures, or any life-threatening illness including a list of pre-specified
conditions (anaphylactic shock, cranial nerve abnormalities, encephalitis/encephalopathy,
myelitis, acute disseminated encephalomyelitis, Guillain-Barré Syndrome, renal failure,
liver failure, rhabdomyolysis, septicaemia, thrombocytopenia) occurring within 0-28 days
post-vaccination. A non-serious adverse event (NSAE) was defined as any other adverse
event occurring 0-28 days post-vaccination. All SAEs were investigated, including any
death regardless of time interval since vaccination, by an independent investigation team,
and included medical record review using standardized chart abstraction forms followed by
review by the national AEFI Committee for causality assessment.

2.5. Statistical analysis

We conducted the AEFI evaluation concurrently with the immunogenicity evaluation and
included the data collected from March 26, 2019-August 31, 2020. Data collected using
paper forms at the study sites were scanned and securely faxed to a central DataFax server
at the Infectious Disease Institute (IDI) in Kampala. We used R software, version 3.6.2

(R Foundation for Statistical Computing) for descriptive analysis and determined means
and ranges for continuous variables. We summarized categorical variables as counts and
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percentages and compared the proportion of participants with AEFI according to the dosing
group using Chi-square and Fisher’s exact tests. No imputation was made for missing data.

2.6. Sample size

The sample size was calculated based on the immunogenicity evaluation. We determined
that a sample size of 596 per arm would provide 90% power (with alpha 0.05) to conclude
non-inferiority with a 5% margin in seroconversion among fractional YF vaccine recipients
compared to full dose recipients when the true seroconversion proportions are the same

in the two arms. This was based on an estimated rate of seroconversion of 93% and an
attrition rate of 25%. This calculation is based on a z statistic for the difference between two
proportions using a pooled variance estimate with a continuity correction.

3. Results

3.1.

Participants

Of the 1085 participants screened, 1053 met the eligibility criteria and were enrolled. 1052
children received YF vaccination; 1051 (99.8%) completed the day 3 follow-up call; 1026
(97%) completed the week 2 follow-up visit; 1035 (98%) completed a diary card, and 1005
(95%) completed the 1-month follow-up visit (Fig. 1). One child was enrolled but excluded
before the randomization due to failed baseline blood draw.

Of 1053 enrolled participants, 529 (50%) were female (Table 1). Three (0.2%) participants
were reported to have HIV infection; none were reported to have any other chronic

medical condition. Overall, 99% and 98% of participants had a history of receiving the

first dose of pentavalent vaccine (pental) and the first dose of measles-containing vaccine
(MCV1), respectively. Of all enrolled children, 173 children had received same-day measles
vaccination. The median age of participants (12.5 months) and mean weight for height [2]
(17) were similar across the randomization arms. None of the children had an immediate
serious or non-serious adverse reaction following the YF vaccination.

3.2. Follow-up

3.2.1. Day 3—O0f 1051 (99.8%) enrolled participants for whom day 3 telephone calls
were completed, 984 (94%) were completed on day 3 post-vaccination. Of these 1051
participants, 202 (19%) parents/caregivers reported their child had an AEFI. Five (<1%)
parents/caregivers reported problems completing the diary card and one parent/caregiver
(<1%) reported a faulty thermometer.

3.2.2. Week 2—Among 1026 (97%) enrolled participants who completed the week 2
follow-up visit; 1004 (98%) completed a week 2 visit within the visit window (12-17

days post-vaccination), 200 (19%) children had reported illness after vaccination, and 103
(10%) children received medical care. Reported illnesses included malaria, respiratory tract
infections, conjunctivitis, gastrointestinal illness (diarrhoea, vomiting, appetite loss) and
rash.

Vaccine. Author manuscript; available in PMC 2025 January 17.
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Among 1035 participants with a completed diary card, the most common AEFI (Table 2)
were diarrhoea (7= 355; 34%), fever (1= 338; 33%) and rash (1= 188; 18%). Less
commonly reported across all groups were vomiting (7= 153; 15%), continuous crying (/7
=90; <1%), localized swelling (1 = 28; <1%), and seizure (n7=10; <1%). We observed no
significant difference in the frequency of AEFI among dose arms.

Overall, the time from vaccination to symptom onset was a mean of 3 days (range 0-14
days) for diarrhoea and a mean of 5 days (range 0-28 days) for rash, with a mean duration
of 4 days (range 0-33 days) and 5 days (range 0-30 days) for each, respectively. Among

the 338 children with a recorded history of fever on the diary card, the mean number of

days between vaccination and onset of fever was 4 days (range 0-15 days) and the mean
duration of the fever was 3 days (range 0-17 days) (Fig. 2). The timing and duration of fever
were also similar across groups. Three children were reported to have been hospitalised

with a mean duration of 3 days (range 2—4 days) after vaccination. One child had received

a measles vaccination in the period after receiving the YF vaccination, but no AEFI were
reported for this child.

3.2.3. Week 4—Staff completed an interim call 4-7 days before the week 4 follow-up
visit for 997 (95%) of all enrolled participants. During the interim call, 27 (3%) parents/
caregivers reported their child had an AEFI since their last visit. At the week 4 visit,

35 (3%) children had reported illnesses, including malaria, respiratory tract infections,
gastrointestinal illness (vomiting), and rash. Among the 13 (1%) children referred for
medical care, 4 children were hospitalised for a mean duration of 3 days (range 2—4 days).
Six children had received other vaccinations since the YF vaccination (four measles-rubella,
one measles, and one hepatitis B).

Overall, the total number of AEFI reported for all participants was 806 (789 NSAEs,
17SAEs), and 672 (64%) parents/caregivers reported that their child had at least one
NSAE. Among the 17 participants with SAEs, eight were reported to have seizures and
five were reported to be hospitalised for seizures or other causes (respiratory symptoms,
gastrointestinal illness, or malaria) (Table 3). Based on the assessment by the AEFI
Committee, none were determined to be causally related to YF vaccination. There were

no reported cases of pre-specified SAEs. Additional descriptions of SAEs will be discussed
in a separate publication in the future.

4. Discussion

This is the first published safety study evaluating the use of fractional doses of the Bio-
Manguinhos 17DD YF vaccination among children aged <2 years. In this trial using active
surveillance monitoring, we did not identify any unexpected safety concerns among children
aged <2 years receiving YF vaccination, for both fractional and full doses. NSAEs during
the 28 days after YF vaccination were common with 672 (64%) parents/caregivers reporting
that their child had an NSAE; this rate is comparable to results of a randomized trial

of four YF vaccines as standard and fractional doses conducted in Uganda and Kenya
among adults, during which 48-63% of the participants in each group reporting at least

one AEFI [21]. The reported frequency of NSAEs in this study is higher than the rates
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reported from passive AEFI surveillance, which was the basis for previous assumptions on
the safety of fractional YF vaccination. The higher frequency of AEFI reported in this study
is expected given the known limitations including under-reporting of passive surveillance.
A post-campaign review of medical records in two hospitals in one health zone in DRC
following a subnational YF vaccination campaign earlier in 2016 found that passive YF
AEFI surveillance had failed to identify half of all AEFI that were identified through active
surveillance, including two serious AEFI [22]. Similarly, a report on AEFI during preventive
mass Y vaccination campaigns in eight West African countries found lower rates of AEFI
(2952 NSAEs and 164 SAEs reported for 38 million YF vaccine doses administered [23])
than those observed in post-marketing surveillance in other settings [24] and studies on
travellers [25].

Among the children in this study, the most frequently reported AEFI were diarrhoea (34%)
and fever (33%). Most AEFI were mild, occurred within the 14 days post-vaccination

and often resolved within a week, as referenced in the literature [26-28]. However, some
symptoms such as diarrhoea persisted for 30 days or more. Post-vaccination diarrhoea
observed in this study is inconsistent with the previous reports on AEFI after YF
vaccination, where generally the most commonly cited AEFI after YF vaccination are
headache, fatigue and fever [9]. This also has been observed among adult YF vaccine
recipients in a clinical trial in Uganda with frequencies of 22-2%, 13-7% and 9-0% of
headache, fatigue, and fever, respectively [21]. The young age of the participants might
explain the differences in the frequency and types of AEFI reported in our study. History
of headache or fatigue would be more difficult to discern in children <2 years than

among adults. Furthermore, it is important to also consider the background prevalence of
diarrhoea and fever in the Ugandan setting. While the frequency of diarrhoea reported by
parents/caregivers in this study was higher than what has been reported as the background
prevalence of diarrhoea in Kampala district (12%) [29] and is also higher than the 20%
prevalence of diarrhoea among children aged <5years reported in the Uganda Demographic
and Health Survey (DHS) 2016, our study population includes age groups that may be most
vulnerable to diarrhoea [30]. Of note, the background prevalence of diarrhoea is reported
to be higher elsewhere in Uganda (40.8% in Agago District, 41.3% in Adjumani Refugee
Camp in West Nile, and 40.3% in Sembabule District [31-35]). Additionally, 32.9% of the
children aged 12-23 months in Uganda are reported to have a fever in the preceding 2
weeks [36] as other fever-causing infectious diseases are prevalent in the Ugandan setting
such as malaria [37], and respiratory tract infections [32,38]. Notably, in our study, 173
children received measles vaccination on the same day and six children had received other
vaccinations after YF vaccination by the time of the week 4 follow-up. This may also have
had an impact on both the frequency and nature of the AEFI since AEFI vary by antigen and
tend to be more frequently reported in persons who received other vaccines simultaneously
[12,39].

It has been argued that lower doses of live flavivirus vaccines can result in a negative impact
on safety [40] because viraemia of the vaccine virus does not correlate with the dose [41].
However, similar to other studies [9,21,42,43], we found there was a similar number of
AEFI across dose arms and fractional-dose vaccination did not elicit more SAEs than full
dose vaccination. Similarly, a recent systematic review and meta-analysis of the safety of
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fractional dose YF vaccination found that mild AEFI did not differ across doses and no
SAEs were reported in any study arm [42]. While the limited sample size in this clinical

trial does not allow definitive conclusions on the frequency of all SAEs, especially for rare
events, it is reassuring that the national AEFI Committee concluded none of the SAESs in this
study were causally related to the YF vaccine.

This analysis has some limitations. Firstly, the study was powered to assess dose differences
in immunogenicity, not specifically for capturing AEFI data, especially SAEs. Secondly,
we did not include a matched control group to compare the outcomes among unvaccinated
persons. Thirdly, since all events were reported by parents/caregivers without objective
assessment by healthcare workers, there was potential for under- or over-reporting. Finally,
these data represent an interim analysis only, and although we do not expect substantial
changes, the final data are still pending.

In conclusion, in this trial using robust active surveillance monitoring, we did not identify
any unexpected safety concerns among children aged <2 years receiving YF vaccination,
including when the vaccine was given in fractional doses. We identified a high number of
both serious and non-serious AEFI, but none were determined to be causally related to YF
vaccination. These results provide evidence for the safety of fractional dose YF vaccination
among children aged 9-23 months. However, more data on the use of fractional dose YF
vaccination from active surveillance systems in other contexts would be beneficial to better
understand the prevalence of AEFI after YF vaccination.
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1085 persons were assessed for
eligibility’

—

1053 participants were enrolled

Of enrolled participants,
1051 (99.8%) followed up at 3 days

!

1026 (97%) completed week 2 visit
1035 (98%) completed diary cards

v

32 were ineligible

v

10 withdrawn from study:
4 deaths
4 withdrew consent
1 inadequate blood draw
1 moved out of area

1005 (95%) completed follow-up at 1 month

Fig. 1.

Enrollment and Follow-up of Study Participants — The Fractional Dose Yellow Fever AEFI

Study, Uganda, 2019-2020.
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(A) Number of days from vaccination to fever (mean and range)
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Fig. 2.
Description of fever among participants with completed diary card — The Fractional Dose

Yellow Fever AEFI Study Uganda 2019-2020.
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Table 1

Characteristics of the enrolled participants” according to vaccination dose arm — The Fractional Dose Yellow
Fever AEFI Study, Uganda 2019-2020.

1/5 dose %2 dose Full dose
(n=354) (n=351) (n=347)

Number of participants (percent)

Female 172 (49) 188 (54) 169 (49)
HIV infection 0 (0) 2 (<1) 1(<1)
Chronic condition 0(0) 0(0) 0(0)
History of receipt of first dose pentavalent " vaccination ™ 353(100) 348(99)  345(99)

History of receipt of first dose measles-containing vaccination * O 346(98)  342(97)  340(9%8)

f/7= 1052;1 participant enrolled, but not randomized due to failed blood draw.

A
Pentavalent vaccine containing Diphtheria, Pertussis, Tetanus, Hepatitis b and Haemophilus influenzae type b.

*
Of 1051 children with available vaccination history.
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Frequency of non-serious AEFI within 2 weeks of vaccination according to vaccination dose arm reported
using diary cards — The Fractional Dose Yellow Fever AEFI Study Uganda 2019-2020.

Dose arm (number of participants)

1/5 dose
(n =349)

¥ dose
(n=344)

Full
(n=342)

All arms
(N =1035)

Symptom

Number of participants reporting symptom (percent [95% CI ** D

*
P-value

Diarrhoea

Fever

Rash

Vomiting
Continuous crying

Localized swelling

112 (32 [27-37])
107 (31 [26-36])
59 (17 [13-21])
52 (15 [11-19])
34 (10 [7-13])

9 (3 [1-5])

129 (38 [32-43])
108 (31 [27-37])
55 (16 [12-20])
52 (15 [12-19])
27 (8 [5-11])

8 (2 [1-5])

114 (33 [28-39])
123 (36 [31-41])
74 (22 [17-26])
49 (14 [11-19])
29 (8 [6-12])

11 (3 [2-6])

355 (34 [31-37])
338 (33 [30-36])
188 (18 [16-21])
153 (15 [13-17])
90 (<1 [0.07-0.1])
28 (<1 [0.02-0.04])

0.3
0.3
0.1
0.96
0.7
0.8

*
Chi-square test.

Ak
95% confidence interval.
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Table 3

Description of serious adverse event (SAE), final diagnosis and characterization of serious AEFI category of
causality assessment by the national AEFI committee — The Fractional Dose Yellow Fever AEFI Study,
Uganda 2019-2022.

Dose  Description of Final diagnosis Day post- AEFI Causality Assessment following review by national AEFI
arm serious adverse yellow fever Committee

event (SAE) vaccination

Full Seizure Febrile Seizure 1 Indeterminate. Though there was a consistent temporal relation with
vaccination, there is no definitive evidence for the vaccine causing
febrile convulsions.

Seizure Febrile Convulsion 1 Vaccine product related reaction. However, there was a coincidental
underlying condition other than vaccine i.e., dysentery and high
fever which may cause febrile seizures.

Seizure Febrile Seizure 2 Coincidental, underlying or emerging condition caused by exposure
to something other than vaccine. Febrile seizures are frequent
children under five years up to 4%.

Seizure Possible 3 Coincidental, underlying or emerging conditions. There are many

Encephalitis other causes of encephalitis

Fevers, diarrhoea, Malaria 9 Inconsistent causal association to immunization; Coincidental/

Hospitalization underlying condition.

Death N/A 36 Causality assessment not done, study team and investigators were
unable to reach parent/caretaker after this event.

Death Sudden 283 Inconsistent causal association / coincidental. Child was living
Unexplained Death under adverse social conditions (caretakers other than parents) and
in childhood received MR vaccine about 3 months prior.

1/2 Malaria symptoms, Malaria 1 Inconsistent causal association / coincidental. Blood slide confirmed

Hospitalization presence of malaria parasites as the cause of fever.

Seizure, Acute Upper 5 Inconsistent causal association / coincidental. However, there is a

Hospitalization Respiratory Tract possibility of a vaccine related reaction as per published literature.
Infection

Seizure Seizure Disorder 9 Inconsistent causal association / coincidental. However, there is a
possibility of a vaccine related reaction as per published literature.

Respiratory Bronchiolitis 25 Inconsistent causal association / coincidental. Bronchiolitis was

symptoms most likely caused by an agent other than the vaccine

1/5 Seizure N/A 1 Causality assessment not done, during investigations parent
informed team event did not happen, was checked on the diary card
inerror.

Seizure Possible 10 Coincidental, underlying, or emerging conditions. Many CNS
Encephalitis infections, especially viruses, may cause symptoms of encephalitis.

Fever, Malaria 18 Inconsistent causal association / coincidental. Blood slide confirmed

Hospitalization presence of malaria parasites as the cause of fever.

Malaria symptoms Malaria 25 Inconsistent causal association / coincidental. Blood slide confirmed

Hospitalization presence of malaria parasites as the cause of fever.

Death Sudden Death 138 Inconsistent causal association / coincidental. There are numerous
causes associated with sudden death. Child also received MR
vaccine 8 days before death.

Death Steven-Johnson 221 Inconsistent causal association to immunization. There are many

Syndrome (SJS)

precipitators of SJS, child had recently received MR vaccine hence
more probable cause.
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