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Abstract

Background: Lacking adequate safety data, the World Health Organization (WHO) recommends
a full dose of yellow fever (YF) vaccine to children two years or younger. In older age groups
in outbreak settings, the WHO recommends a fractional dose of YF due to vaccine shortages.
Therefore, in children aged 9-23 months, we conducted a single-blind randomized controlled trial
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to compare the safety of fractional 1/2 and 1/5 doses of BioManguinhos 17DD YF vaccine with
the full dose. This paper presents the final safety analysis for this trial.

Methods: At three study sites in Uganda, healthy children aged 9-23 months were recruited for
inclusion. Data on adverse events following immunization (AEFI) was collected from March 26,

2019, to December 30, 2022, using active surveillance for 28 days post-vaccination. A diary card
and a thermometer were used for the first 14 days post-vaccination. Serious adverse events (SAE)
were investigated by an independent team from the Uganda AEFI committee.

Results: 1066 (60 %) of 1770 enrolled children reported at least one non-serious adverse event
(NSAE), with the most reported events being fever 610 (34 %) and diarrhea 608 (34 %). Fever and
diarrhea prevalence both peaked two days post-vaccination, and fever prevalence was statistically
higher in the full dose group than either fractional dose group. Thirty (1.7 %) of participants
reported a SAE, with no difference by study arm; this included three SAEs reported to be vaccine
product-related by the causality committee. Although six deaths occurred during the study, none
were causally associated with the vaccine.

Conclusions: Our study did not identify any unexpected safety issues with the YF fractional or
full dose vaccine and Vaccine-related SAEs were rare. Although our study was not powered to
identify associations for the safety outcomes monitored, our findings provide further evidence on
the safety of YF fractional dosing in children aged 9-23 months (NCT03725618).

Keywords

Yellow fever; Fractional dose yellow fever vaccine; Fever; Adverse events following immunization
(AEFI); Serious adverse event (SAE)

1. Introduction

Yellow fever (YF) virus is transmitted by mosquitos and causes an infection, which can
result in an acute viral hemorrhagic fever. As of 2023, YF was endemic in 34 countries in
Africa and 13 countries in Latin America [1]. The primary method of prevention for YF is
vaccination with one of four prequalified YF vaccines containing an attenuated 17D strain.
The World Health Organization (WHO) currently recommends a single dose of YF vaccine
in children and adults aged nine months of age and older, which confers lifelong protective
immunity against YF disease in most individuals. However, due to global supply shortages
of the YF vaccine and large recurring outbreaks, the Strategic Advisory Group of Experts
on Immunization (SAGE) in 2016 recommended the use of fractional 1/5 dosing of the YF
vaccine in children aged 2 years or older in emergency situations as a dose sparing strategy
[2]. For children two years of age and younger, SAGE currently recommends a standard
dose of vaccine due to a lack of evidence on the immunogenicity and safety of fractional
dosing.

Studies on fractional dosing of the yellow fever vaccine among children are limited [3].
Only a single study has evaluated the safety of fractional YF in children 9-59 months, which
found a similar incidence of adverse events following a standard dose (80 %) and fractional
(1/5) dose (73.3 %). In a sample of 420 participants, the most frequent events reported
among children after receiving the fractional dose YF vaccine included upper respiratory
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tract infections, diarrhea, rhinorrhea, and conjunctivitis [3]. However, in adult populations
multiple studies and systematic reviews have found no differences in the incidence of
studied adverse events following immunization (AEFI) between standard and fractional
doses, but studies in adults lack standardization in AEFI reporting and are difficult to
compare [4,5].

In order to provide comprehensive evidence on the use of fractional YF vaccines in children,
we designed a single-blind randomized clinical trial comparing a standard dose (0.5 ml),
one-half dose (0.25 ml) and one-fifth dose (0.1 ml) YF vaccine administered to Ugandan
children aged 9-23 months. As part of the larger study looking at immunogenicity and
safety, this paper presents the final safety data from the trial, including both pre-specified
and unspecified AEFI reported using comprehensive active surveillance monitoring.
Immunogenicity data will be published elsewhere. This paper builds upon the interim results
that were previously published: among 1053 enrolled children, 672 (64 %) were reported

to have a non-serious AEFI (NSAE) and 17 (2 %) were reported to have a serious adverse
event (SAE) of which none were determined to be causally related to YF vaccination [6].
This paper includes an additional 717 children, tracked for YF related AEFI for the entire
length of the study.

Methods

2.1. Study design and participants

We conducted a single-blind randomized clinical trial in Uganda comparing the safety of a
standard dose, fractional one-half dose, and fractional one-fifth dose YF vaccine in children
aged 9-23 months from March 26, 2019, to December 30, 2022. This trial was registered
with ClinicalTrials.gov (NCT03725618). Full study details are described in the preliminary
analysis [6]. Children were eligible for inclusion if they lived in the catchment area of

the three study sites, which included three large public-sector health facilities that provide
routine vaccination through the Ministry of Health of Uganda’s Expanded Programme

on Immunization. Exclusion criteria included 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, and receipt of measles containing vaccine on the same day.
Eligible children were randomized using block randomization to one of three vaccination
groups: one-fifth fractional dose (0.1 ml), one-half fractional dose (0.25 ml) or standard
dose (0.5 ml). A single dose of Bio-Manguinhos 17DD YF vaccine was administered
subcutaneously.

2.2. Study visits and safety monitoring

A pharmacovigilance plan was created consistent with WHO guidelines on AEFI
surveillance and standard operating procedure with comprehensive tools used to assess
and prospectively monitor AEFI [7]. An adverse event was considered serious (i.e. a
serious adverse event (SAE) if the event led to hospitalization or prolongation of existing
hospitalization, persistent disability or incapacity, any life-threatening illness or death
[8]. The thirteen pre-specified SAE included seizures, anaphylactic shock, cranial nerve
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abnormalities, encephalitis/encephalopathy, myelitis, acute disseminated encephalomyelitis,
Guillain-Barré Syndrome, renal failure, liver failure, rhabdomyolysis, septicaemia, and
thrombocytopenia. All other adverse events occurring 0-28 days post-vaccination were
classified as non-serious adverse events, which included these pre-specified conditions:
fever, seizures, rashes, persistent crying for =3 h, local pain, local swelling, vomiting,
diarrhea, bleeding, jaundice, lethargy, and obtundation. Unspecified conditions were also
collected through free-text responses. Uganda’s National AEFI committee for causality
assessment investigated all SAEs, including any death regardless of time interval since
vaccination. WHO methods for conducting causality assessment were utilized by the
committee [9].

Following vaccination at the baseline visit, children were monitored by staff for one hour
for any immediate AEFI. At the baseline visit, parents were given a diary card and a
thermometer and instructed on how to measure and record the child’s temperature and
record any parent/caregiver conditions twice per day for two weeks after vaccination on the
supplied diary card. At day 3 follow-up, study staff called parents/caregiver to document any
AEFI and troubleshoot the diary card if needed. Week 2 (14-17 days) and 1-month (28-42
days) after vaccination follow-up visits occurred in person during which AEFIs reported on
the diary card were confirmed and documented on corresponding AEFI reporting forms and
entered into the electronic data system (Fig. 1).

2.3. Statistical analysis

Sample size calculations were not powered for detecting rare safety events, with details
published elsewhere on sample size calculation for the immunogenicity study [6]. Safety
data collected from the entire study, from March 26, 2019, to December 30, 2022,

were included in this analysis. Immunogenicity data and detailed study methods will be
published separately. Participants were included in the NSAE analysis if they completed any
visits within 28 days of vaccination. We analysed each NSAE by days since vaccination.
Deaths were reported at any time during the study timeline. R software, Version 4.4.0, (R
Foundation for Statistical Computing) was used for all analyses. Chi-square test was used to
compare proportion of participants.

2.4. Ethics approval

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 Research & Ethics
committee (UVRI REC) and the Uganda National Council for Science and Technology
(UNCST) and the National Drug Authority. CDC staff did not have any contact with
participants or access to their personal identifying information (PII); thus, CDC was not
engaged by human subjects’ research standards.

3. Results

3.1.

Participants

Of 1872 children that were assessed for eligibility, including 11 that were re-screened, 1788
(96 %) participants were enrolled at baseline. A total of 1785 children were randomized and
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received a YF vaccine. Prior to randomization, two children withdrew due to not having a
blood draw, and one was not randomized because they had received another non-YF vaccine.
1752/1784 (98 %) of randomized children completed the week 2 visit and 1769/1784 (99 %)
completed the diary card. Fourteen children withdrew from the study, including seven that
were lost to follow-up and seven for whom the parents withdrew consent. Follow-up was
completed at one month by 1752 children, while 18 additional participants did not complete
follow-up at one month but did complete a later visit (n= 1770 children with follow up; 99
%) (Fig. 2). Additionally, one child was re-vaccinated from the one-half dose arm at the 12
month visit due to a lack of immune response to the first dose; this child was not excluded
from the analysis as they did report an AEFI after the first dose, but not the second dose.

Of the 1770 children with follow up, 895 (50 %) were female, and the mean age was 14.2
months. Three participants reported controlled HIV infection or other chronic condition.
History of first dose of pentavalent vaccine was 582 (99 %) and history of first dose

of measles containing vaccine was 580 (98 %). No significant differences in baseline
characteristics were reported across study arms (Table 1).

Non-serious adverse events

3.2.1. Solicited non-serious adverse events: In the first 28 days post-vaccination,
there were 1999 solicited non serious adverse events (NSAE) across the three arms of the
study among 1770 participants. Fever was the most common NSAE, reported by 610 (34
%) of children. Notably, 231 (39 %) 231 children in the standard dose arm reported fever
while 32 % of the 1/2 (188) and 1/5 (191) dose arms reported fever in the first 28 days

post vaccination (Table 2). The higher incidence of reported fever in the full-dose group
compared to the ¥2 and %4 dose groups was statistically significant (2= 0.007). Notably, the
largest difference between arms in fever incidence was observed on day two post vaccination
with 18.5 % of standard-dose recipients reporting fever compared to 12.4 % of 14 dose

and 11.2 % of 1/2 dose (Fig. 3). Reports of fever after day 3 were similar across all arms.
Other commonly reported NSAESs were diarrhea 608 (34 %), rash 326 (18 %), and vomiting
256 (15 %). Diarrhea also displayed a peak at two days post-vaccination for all arms (18.2
% at day 2 and 1.4 % at day 28). None of the other solicited or unsolicited NSAEs were
significantly different in frequency by arm at any time point.

3.2.2. Unsolicited non-serious adverse events: In addition to the solicited NSAEs,
commonly reported unsolicited NSAEs among the 1770 participants in the first 28 days
post immunization, included flu-like symptoms (250;14 %), cough (222; 13 %), and loose
stool (104;6 %) (Supplementary table 1). Diarrhea was a solicited NSAE and was defined as
three or more loose or watery stools in a 24-h period, as opposed to loose stools which was
defined as fewer than three loose stools in a 24-h period. None of the unsolicited NSAEs
were significantly different in frequency across arms at any time point. Additionally, no
unsolicited NSAEs showed a temporal peak in incidence.

3.3. Serious adverse events

Among 1770 participants, 30 (1.7 %) SAEs were reported during the study, 14/597 (2.3
%) in the 1/5 arm, 6/598 (1.0 %) in the 1/2 arm and 10/585 (1.7 %) in the standard arm.

Vaccine. Author manuscript; available in PMC 2026 April 06.
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Twenty-five (83 %) of the 30 total SAEs occurred within 50 days of vaccination and 3

(11 %) were determined to be product-related (Fig. 4). The three vaccine product-related
SAEs were febrile seizures in the 1/5 arm 17 days after vaccination, type 1 hypersensitivity
skin reaction one day after vaccination in the 1/2 dose arm, and febrile seizures one day
after vaccination in the full dose arm. Additionally, one serious febrile seizure in the full
dose arm one day post-vaccination was determined to be indeterminately linked to yellow
fever vaccination due to a consistent temporal link but no definitive evidence for the vaccine
causing febrile convulsions. Further, there were five SAEs with final diagnosis of malaria or
cerebral malaria during the study, all deemed coincidental by causality assessment (Table 3).

None of the deaths reported during the study were deemed to be vaccine-related by causality
assessment. Two deaths occurred within 50 days of vaccination, including one death at

20 days post-vaccination due to an acute febrile illness that did not undergo causality
assessment because the causality committee could not access the patient or the caretakers
and another death at 43 days post-vaccination due to a non-accidental injury. Additional
deaths during the duration of the study included a death at 138 days deemed coincidental

by the causality committee, a death at 353 days due to a fall from a height, a death at 283
days deemed coincidental, and a death at 665 days for which no causality assessment was
completed due to parental decline.

4. Discussion

Our paper presents the largest study to date evaluating the safety of the use of fractional
doses of YF vaccine among children aged 9-23 months and provides further reassuring
evidence on the safety of fractional dosing of YF vaccine in children. This is the first trial in
children to assess the safety of fractional dose Bio-Manguinhos 17DD Yellow Fever vaccine.
At this time, the vaccine is considered the best candidate vaccine for fractional dosing given
the prior studies conducted, including in the Democratic Republic of the Congo, as well as
its high potency [10,11].

Compared to the interim safety data for this trial, this final analysis includes 717 more
children and includes three occurrences of SAEs determined to be vaccine-related and two
additional deaths not included in the original report. Additionally, we present a temporal
analysis of both NSAE and SAE prevalence as compared to time post-vaccination. Although
our study found a high incidence of solicited NSAEs (1999 events in 1770 participants),
with 60 % (1066/1770) of children reporting at least one solicited NSAE event, this
incidence is similar to what was reported in the interim data for this trial (64 %), as well as
the literature for fractional and full dose YF vaccine dosing in adults (48-63 %) and children
receiving full dose YF vaccine in Peru (59.8 %) [6,12,13]. The most common solicited
NSAEs reported both in this analysis and in the interim analysis were fever (34 % final,

33 % interim) and diarrhea (34 % final, 34 % interim), which are common events seen in
this age group in sub-Saharan Africa. SAE incidence in our trial (1.7 %) was similar to

the interim report (2 %) and no difference was reported across arms in the occurrence of
SAEs. Increased frequency of reporting of AEFIs is not inherently related to the safety of the
vaccine, and studies with active AEFI surveillance may report more AEFIs than studies with
passive surveillance [14,15].

Vaccine. Author manuscript; available in PMC 2026 April 06.
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Since the publication of the interim analysis for this fractional YF trial, only one other
clinical trial has published results on the use of fractional YF vaccine in children less than
two years of age [3]. A 2019 clinical trial (YEFE trial) enrolled 420 children in Uganda
under the age of two equally divided between the standard and fractional (1/5) dose arms
with safety outcomes collected 30 min after vaccination and two clinical visits 10 and 28
days post vaccination during medical visits [3]. No major differences were found in the
incidence of AEFIs between the standard (80 %) and fractional (73 %) dose arms and

the most common AEFIs including upper respiratory tract infections (51 % in fractional
and 54.3 % in standard), diarrhea (11 % in both arms), rhinorrhea (10.5 % in fractional
and 12.19 % in standard), rash-papular (6.2 % in fractional and 10.5 % in standard), and
conjunctivitis (8.1 % in fractional and 5.2 % in standard). Our trial used active surveillance,
including the use of a diary card and thermometer for the first two weeks post vaccination,
with solicited AEFI events established prior to the trial, which may explain the increased
incidence of fever and diarrhea in our trial compared to the passive surveillance used in
the YEFE trial. Compared to a trial of two full dose YF vaccines (17D-213 YF vaccine) in
children aged 9 months to 10 years in Peru, our trial reported more cases of diarrhea (34
% in our trial vs. 10.8 % and 12.3 % in YEFE trail), but similar prevalence of fever (34

% in our trial vs 26.7 % and 26.6 % in YEFE trial). A possible reason for the difference

in diarrhea prevalence may be a higher baseline prevalence in Uganda and the younger age
group in our trial [16-18]. Given the prevalence of respiratory NSAEs in both the YEFE trial
and our unsolicited AEFI, future fYF trials in children should consider including this as a
solicited event. However, our analysis found no temporal relationship between respiratory
or flu-like symptoms and receipt of vaccine as compared to diarrhea and fever, which both
displayed a peak in prevalence two days post vaccination.

The YEFE trial also reported a higher incidence of SAEs (30/420; 7.1 %) than in our trial
(28/1770; 1.6 %), although none were classified as related to the study vaccine. In our trial,
three SAEs were classified as vaccine product-related. Two deaths occurred within 50 days
of receipt of vaccination, including one death due to an acute febrile illness that presented
like viscero-tropic disease that occurred 20 days after YF vaccination, which is outside the
usual expected time (within 1 week) for viscero-tropic disease related to YF vaccination.
Comparing causality assessment across post-marketing trials can be challenging, as some
trials (like ours) implemented WHO methods for assessing causality through an independent
committee, while other studies (like the YEFE trial) relied on investigator decision alone.
Standardizing causality assessment in post-marketing data in the future is essential as more
LMICs develop expert independent committees for causality assessment [19,20].

Our analysis found a temporal relationship between the two most prevalent NSAEs, fever
and diarrhea, and receipt of vaccination, with a clear peak for both two days after receiving
a YF vaccine. Since parents were recording symptoms using a diary card, our trial may
have been able to provide superior temporal evidence of NSAEs compared to prior trials.
Although this peak may have been a result of the Day 3 call eliciting greater recall on that
day post-vaccination, however, this peak was not found for any of the other solicited or
unsolicited NSAEs. Our trial also found a significant difference in fever prevalence in the
full dose compared to either fractional dose arm both at Day 2 and overall. Immunologic
studies indicate a peak of genes responsible for innate pro-inflammatory immune function
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at day 1 but not 3 days after live YF vaccination in adults; however similar studies have

not been performed in children and studies in adults have not found a correlation between
probable AEs and immunogenicity [21-23]. The higher fever prevalence in the full dose arm
may be due to the dose effect of increased YF antigen, possibly detected in our study due to
rigorous use of the diary card and that thermometers were provided to the families of study
participants. Future studies on YF vaccines should consider using our methods of diary

card recordings and thermometers for better detection of AEFIs post vaccination, including
properly training caregivers to use thermometers in the home setting.

5. Limitations

Limitations of our study include that the study was powered to detect differences in
immunogenicity rather than safety outcomes, which require larger samples due to the
rarity of each individual AEFI. Our safety data largely relied on the diary card reporting
of parents/caregivers rather than medical professionals which may have impacted data
reliability. These limitations reflect the challenges of post marketing vaccine safety studies
in resource limited settings without electronic health records to verify health outcomes.
Additionally, the population in this study may not be a representative sample since the
children in the study are healthy and had prior routine immunization as well as low
prevalence of chronic conditions and HIV.

6. Conclusion

Our results provide further reassuring evidence on the safety of fractional dosing of YF
vaccine. Vaccine-related serious events were rare among our cohort, and no difference was
observed across arms for NSAE, excluding fever, which revealed a higher percentage in the
standard dosing arm. Future studies on fYF should evaluate safety as a primary endpoint
using active surveillance methods and standardized causality assessment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Timeline of safety monitoring during fYF trial, Uganda, 2019-2022.
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Fig. 2.
Enrollment and follow up of study participants, fYF trial, Uganda, 2019-2022.
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Fig. 3.
Incidence of most common solicited Nonserious adverse events (NSAEs) by arm from 0 to
28 days post vaccination, fYF trial, Uganda, 2019-2022.
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Fig. 4.
Distribution of serious adverse events (SAE) by study arm and days post vaccination

characterized by causality assessment category, fYF trial, Uganda, 2019-2022.
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Table 1
Baseline Characteristics of Participants presented as counts with percentages in parentheses, fYF trial,

Uganda, 2019-2022

Dose arm (number of participants)

1/5(n=597) % (n=588) Standard (n = 585)

Characteristic Number of participants (percent)
Female 294 (49) 306 (52) 295 (50)
HIV infection 0(0) 2(<1) 1(<1)
Chronic Condition 0(0) 1(<1) 2(<1)
History of receipt of first dose pentavalent *vaccination 596 (100) 586 (100) 582 (99)
History of receipt of first dose measles-containing vaccination 583 (98) 580 (99) 580 (99)

*
Pentavalent vaccine containing Diphtheria, Pertussis, Tetanus, Hepatitis B, and Haemophilus influenzae type b.
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Solicited non-serious adverse events count (percentage) by study arm from days 0-28 post vaccination with
YF vaccine, fYF trial, Uganda, 2019-2022.

Dose arm (number of participants)

1/5(n=597) % (n=588) Standard (n=585) All(n=1770) p_yaiue*

Symptom Number of participants reporting symptom (percent)

Fever 191 (32) 188 (32) 231 (39) 610 (34) 0.007
Diarrhea 207 (35) 200 (34) 201 (34) 608 (34) 0.97
Rash 106 (17) 103 (18) 117 (20) 326 (18) 0.48
Vomiting 89 (15) 83 (14) 86 (15) 256 (15) 0.97
Continuous Crying 56 (9) 44 (7) 45 (8) 145 (8) 0.42
Localized Swelling 18 (3) 13 (2) 21 (4) 52 (3) 0.37
Jaundice 0 (0) 0 (0) 1(<1) 1(<1) 0.36
Abscess 0(0) 1(<1) 0(0) 1(<1) 0.36

*
Chi-square test.
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List of serious adverse events and causality assessment findings, fYF trial, Uganda, 2019-2022.

Dose Description of Final diagnosis Day post- AEFI Causality Assessment following review by national

arm serious adverse event yellow fever AEFI Committee
(SAE) vaccination

1/5 Malaria and Malaria 25 Coincidental, underlying or emerging condition(s) caused by
respiratory tract exposure to something other than the vaccine. Had malaria
infection parasites on blood slide.

1/5 Death Death 138 Coincidental Underlying or emerging condition(s) or condition(s)
caused by exposure to something other than vaccine

1/5 Death Death 665 Case investigation was not done and no causality assessment was
performed since study team was not able to get in touch with the
parents

1/5 Malaria Malaria 18 Coincidental, underlying or emerging condition(s) caused by
exposure to something other than the vaccine.

1/5 Severe pneumonia, Severe pneumonia 20 Coincidental, underlying or emerging condition(s) caused by

acute gasteroenteritis exposure to something other than the vaccine. Had pneumonia
complicating acute Upper Respiratory Tract Infection

1/5 Febrile seizures Possible 10 Coincidental, underlying, or emerging conditions. Many

encephalitis CNS infections, especially viruses, may cause symptoms of
encephalitis.

1/5 Moderate pneumonia,  Febrile seizure 19 Coincidental, underlying or emerging condition(s) caused by

fever, diarrhea exposure to something other than the vaccine.

1/5 Afebrile seizure Seizure disorder 3 Coincidental, underlying or emerging condition(s) caused by
exposure to something other than the vaccine. History of the
event not fully obtained. The child was under the care of someone
other than parent or grandparent. Was reported to have recovered
completely.

1/5 Acute viral infection Febrile seizure 24 Coincidental, underlying or emerging condition(s) caused by

associated with febrile exposure to something other than the vaccine.
seizure

1/5 Febrile seizures Seizure 17 Vaccine product related. No prior history of seizure, no fever, no
other factor recognizable. Seizure occurred within the expected
window of 4-23 days of receiving the vaccine

1/5 Sepsis from Steven Johnson’s 221 Coincidental, underlying or emerging condition(s) caused by

generalized skin Syndrome (SJS) exposure to something other than the vaccine. Had more recently
infection received MR vaccine, which is more frequently associated with
SJS.

1/5 Acute watery diarrhea  Acute diarrhea 14 Coincidental, underlying or emerging condition(s) caused by
exposure to something other than the vaccine.

1/5 Death Death 43 Causality assessment not done because the investigating team
did not get all the necessary information, including the death
certificate. However, the history available is suggestive of non —
accidental injury

1/5 Superficial burns Burns 26 Coincidental, underlying or emerging condition(s) caused by
exposure to something other than the vaccine.

1/2 Asthma/allergic cough  Bronchiolitis 25 Inconsistent causal association / Coincidental. Bronchiolitis was
most likely caused by an agent other than the vaccine

1/2 Severe malaria Malaria 1 Coincidental, underlying or emerging condition(s) caused by

and bacteremia, exposure to something other than the vaccine. Had malaria
conjunctivitis parasites on blood slide.

1/2 Bacterial infection Upper respiratory 5 Coincidental, underlying or emerging condition(s) caused by

tract infection exposure to something other than the vaccine. Had Acute Upper
Respiratory Tract Infection.
1/2 Seizures Seizure Disorder 9 Coincidental, underlying or emerging condition(s) caused by

exposure to something other than the vaccine. Had a previous
history of afebrile seizures.
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Dose Description of Final diagnosis Day post- AEFI Causality Assessment following review by national

arm serious adverse event yellow fever AEFI Committee
(SAE) vaccination

1/2 Viral infection, Type 1 1 Vaccine product related. Type 1 Hypersensitivity. Occurred
afebrile seizures hypersensitivity within 1 h of receiving the vaccine.

skin reaction

1/2 Malaria, Upper Papular Urticaria 1 Coincidental, underlying or emerging condition(s) caused by
Respiratory Tract exposure to something other than the vaccine. There are many
Infection commoner causes of Urticaria, including insect stings, foods, and

drugs

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

Full Death Death 20 Causality assessment not done since the team did not access the
patient or the caretakers. However, the symptoms reported are of
an acute febrile illness similar to viscero-tropic disease which is
a rare complication of Yellow fever vaccine. However, this death
occurred 20 days after YF vaccination, outside the usual expected
time (within 1 week) for viscero — tropic disease.

Full Febrile seizures Possible 3 Coincidental, underlying or emerging conditions. There are many

encephalitis other cause symptoms of encephalitis.

Full Acute watery diarrhea  Febrile Seizure 2 Coincidental, underlying or emerging condition(s) caused by
associated with exposure to something other than the vaccine. Occur in 4 % of the
seizures under —five children.

Full Febrile seizures Febrile Seizure 1 Vaccine product related. Seizures had a close temporal relation
with the vaccine administration, with no other identified cause of
fever.

Full Death following a fall  Death 353 Causality assessment was not done because the father declined.

from a height However, it is obvious the child died after a fall from a height, a
cause unrelated to the Yellow fever vaccine.

Full Pneumonia, seizure Febrile seizure 16 Coincidental, underlying or emerging condition(s) caused by
exposure to something other than the vaccine. Had previous
seizures with fever. The fever occurred on day 16 after
vaccination as opposed to 5.

Full Severe malaria, febrile  Cerebral malaria 9 Inconsistent causal association to immunization; Coincidental/
underlying condition.

Full Sudden unexpected Death 283 Coincidental, underlying or emerging condition(s), or

death in childhood condition(s) caused by exposure to something other than vaccine
Full Acute Gastroenteritis Acute Diarrhea 25 Coincidental, underlying or emerging condition(s) caused by

with Septicemia

exposure to something other than the vaccine.
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