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Abstract
Background: According to the Centers for Disease Control and Prevention (CDC), globally there is an estimated 200,000 cases of Yellow Fever Virus yearly, causing 30,000 deaths 

annually, with 90% of cases occurring in Africa. Where about 20% to 50% of people who get infected and develop severe symptoms from the yellow fever virus die. 

WHO report showed that Ghana was among 27 African countries with a high risk of yellow fever outbreak at any time. In response, there was a need to amplify the immunization 
campaign against yellow fever. Ghana in collaboration with WHO, GAVI, the Vaccine Alliance, and UNICEF began a sub-national campaign to vaccinate approximately 5.3 million 
people against yellow fever targeting people between ages 10 and 60 years from November 28 to December 4, 2018. 459 Adverse Events Following the Immunization (AEFI) in Ghana 
were reported from 28th November 2018 to 1st January 2019. The yellow fever vaccine is regarded as one of the safest, but with few adverse events. Therefore, there is a need to assess 
the severity of the reported adverse events following immunization in the 2018 sub-national yellow fever immunization program in Ghana.

Objective: To study the Seriousness of adverse events following yellow fever vaccination in Ghana.

Methodology: A retrospective review of AEFI data through a surveillance system during a Yellow Fever vaccination campaign in Ghana. The data comprised suspected 459 
adverse events following the immunization (AEFI). The reported AEFI from 28th November 2018 to 1st January 2019 was used for this study as secondary data. A total of 5.3 million 
people were vaccinated. All vaccine recipients were between the ages of 10 years to 60 years. Data were analyzed using frequencies and descriptive statistics in STATA version 15.

Findings and discussions: The study showed 459 (0.00086%) per 5.3 million recipients reported adverse events. The AEFI occurred mostly among females and persons aged 
30-39 years. Out of the 459 recipients with adverse events, 432 (99.3%) recovered, and 3 (0.7%) died. The most common adverse event per region, sex, and age group is fever. The study 
also revealed AEFIs may have contributed to the death of 3 (0.000056%) per 5.3 million recipients. However, a causality assessment done by the Vaccine Safety Review Committee of 
independent experts showed no causality between the reported AEFI (deaths) and the YF vaccination. This indicates that the benefi ts of the vaccination outweigh the risk of adverse 
events or fatalities.

Conclusion: In conclusion, it was found that the benefi ts of the Yellow Fever Vaccination (YFV 17D) outweigh the risk of adverse events or fatalities. Reported Adverse Events 
following the 2018 sub-national yellow fever vaccination per 5.3 million recipients were 459 representing 0.0086%. There was no causality between reported deaths 3 (0.000056%) 
and the YF immunization. The adverse events that follow yellow fever immunization are not strong and suggest that most of the respondents do not have serious repercussions after 
the vaccination. Therefore, YF vaccination has saved millions of people from potential vaccine-preventable deaths in Ghana and beyond its borders and did not cause more harm 
than health benefi ts.
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Introduction

The World Health Organization considers Yellow Fever, 

an acute viral hemorrhagic disease endemic in tropical areas 

of Africa and Latin America, as a threat to global health. The 

disease is caused by the yellow fever virus. The transmission 

of yellow fever virus to humans is through the bite of infected 

mosquitoes of the genus Aedes and Haemogogus. The signs 

and symptoms of the disease include fever with a headache, 

myalgia, vomiting, hepatitis with jaundice, and can also lead 

to renal failure and hemorrhagic syndrome. Currently, 32 

African countries are considered at risk of yellow fever, with a 

population of 610 million and more than 219 million living in 

urban communities. The disease is endemic in ten South and 
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crucial to monitor issues related to AEFI. These AEFI systems, 
as summarized by Zhou et al are important to “(1) detect new, 
unusual, or rare vaccine adverse events; (2) monitor increases 
in known adverse events; (3) determine patient risk factors for 
particular types of adverse events; (4) identify vaccine lots with 
increased numbers or types of reported adverse events; and (5) 
assess the safety of newly licensed vaccines” [4].

Ghana has a successful immunization program and is the 
second country in Africa to join the WHO Vaccine Safety Network 
(VSN) after South Africa. The Vaccine Safety Network is a global 
network of websites, evaluated by the WHO that provides 
reliable information on vaccine safety. The Food and Drug 
Authority (FDA) in collaboration with the Expanded Program of 
Immunization (EPI) of Ghana Health Service (GHS) has created 
an effective surveillance system for immunization programs. 
In Ghana, AEFIs are collected by the FDA Safety Monitoring 
Department. Healthcare providers are trained on how to report 
suspected AEFI and the vaccine recipients also report suspected 
AEFI through a mobile number, hotline, WhatsApp, email, 
online (FDA website), and the Med Safety App. The information 
collected is in line with the WHO algorithm.

A WHO report shows that Ghana is among 27 African 
countries with a high risk of yellow fever outbreak at any time 
[5]. In response, there was a need to amplify the immunization 
campaign against yellow fever. Ghana in collaboration with 
WHO, Gavi, the Vaccine Alliance, and UNICEF began a sub-
national campaign to vaccinate over 5.3 million people against 
yellow fever targeting people between ages 10 and 60 years 
(pregnant women excluded) in November 2018 [9]. Even 
though vaccines are very potent preventers of infection, they 
are associated with AEFI, most of which are minor, yet of 
global health concern [10]. Major vaccine safety controversies 
have arisen in several countries including Ghana. Such periodic 
vaccine safety is unlikely to do away with the AEFI both major 
and minor including severe local reactions, seizures, abscess, 
sepsis, febrile, fever, toxic shock syndrome, encephalopathy, 
congenital anomaly, disability, and death. These contribute to 
a high rate of vaccine hesitancy, a threat to public health in 
Ghana and global health. The yellow fever vaccine is regarded 
as one of the safest, but with few adverse events. This study 
will describe the distribution and seriousness of adverse events 
following sub-national yellow fever vaccination in Ghana from 
28th November 2018 to 1st January 2019.

Methodology

Study design and data source 

Secondary data on reported AEFI following Yellow Fever 
immunization in Ghana from 28th November 2018 to 1st January 
2019, gathered by the FDA Safety Monitoring Department was 
used for this study. A total of 5.3 million people were vaccinated. 
The data were collected, AEFI were categorized into Serious and 
Non-serious using WHO Algorithm, data were analyzed using 
excel and STATA, and reported in tables. Age- and sex-specifi c 
reporting rates of all Yellow Fever vaccine-associated minor 
adverse effects (Non-serious adverse events) and Yellow Fever 
vaccine-associated major adverse effects (Serious adverse 

Central American countries and in several Caribbean islands 
[1]. According to the Centers for Disease Control and Prevention 
(CDC), there is an estimated 200,000 cases of Yellow Fever 
Virus yearly in the globe, causing 30,000 deaths annually, with 
90% of cases occurring in Africa. Where about 20% to 50% of 
people who get infected and develop severe symptoms from 
the yellow fever virus die [2]. To prevent the importation of the 
disease, many countries require proof of vaccination against 
yellow fever before they issue a visa. In Ghana, a yellow fever 
vaccine certifi cate is required on departure and arrival from 
all travelers 9 months of age and older. Yellow Fever Vaccine 
(YFV 17D) is a landmark in vaccine history. Without it, life in 
the tropics would be extremely diffi cult [3]. The YFV 17D is 
the major type of vaccine used in Ghana against YFV as per 
recommendation by WHO. 

Public health policies to control and eradicate infectious 
diseases depend on the immunization success of specific 
vaccines. In many parts of the world where medical resources 
and health infrastructure are lacking, vaccines are a cost-
effective public-health intervention. They are even more 
cost-effective in monetary terms in rich countries where 
the expensive treatment of infectious diseases is prevented, 
freeing up healthcare resources for purposes other than 
treating preventable diseases. Furthermore, immunization 
policies have enabled important achievements in public 
health, such as the eradication and/or control of yellow fever, 
smallpox, and poliomyelitis [4]. The last yellow fever outbreak 
in Ghana was reported in December 2011 in three (3) districts: 
Builsa and Kassena-Nankana-West in the Upper East Region 
and Kitampo-South in the Brong-Ahafo Region located in 
the mid-Western part of the country. A reactive yellow fever 
vaccination campaign started in February 2012, supported 
by the International Coordinating Group on Yellow Fever 
Vaccine Provision (YF-ICG) and the European Community 
Humanitarian Offi ce (ECHO). Over 235,000 people in affected 
districts were targeted for vaccination, with the exclusion 
of pregnant women and children aged under one year. The 
vaccination exercise complemented a two-phased yellow fever 
preventive mass campaign targeting 7.5 million people in 43 
districts in 8 regions [5]. 

Assured quality vaccines and safe immunization practices 
are pre-requisite to successful immunization programs. All 
vaccines go through safety checks before WHO Pre-Qualifi cation 
(PQ) approval. The AEFI surveillance program is an integral 
part of the immunization program in Ghana to monitor vaccine 
safety. All AEFI reports undergoing a systematic causality 
assessment as per the WHO algorithm by trained committees 
[6]. like all vaccines, the YF vaccine causes AEFI [7]. Vaccines 
are effective in controlling and eradicating infectious diseases. 
However, AEFI can occur in susceptible individuals. “There 
have been rare reports of serious AEFI following the yellow 
fever vaccine. The rates for these severe AEFI, when the 
vaccine provokes an attack on the liver, the kidneys, or the 
nervous system are between 0 and 0.21 cases per 10 000 doses 
in regions where yellow fever is endemic, and from 0.09 to 
0.4 cases per 10 000 doses in populations not exposed to the 
virus” [8]. Vaccine surveillance and follow-up systems are 
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events) were calculated. Yellow Fever Vaccine (YFV 17D) was 
used for the immunization program. A causality assessment was 
done by the Vaccine Safety Review Committee of independent 
experts to determine whether there is a causality between 
the reported AEFI and the vaccination. Causality assessment 
reports are submitted to the FDA. AEFIs were collected by the 
FDA Safety Monitoring Department. Healthcare providers were 
trained on how to report AEFI and the vaccine recipients also 
reported AEFI through a mobile number, hotline, WhatsApp, 
email, online (FDA website), and the Med Safety App. The 
information collected was in line with the WHO algorithm. The 
data collected include patient demographics, vaccination, and 
type of AEFI. AEFI reports are routinely classifi ed as serious 
or non-serious, with serious AEFI defi ned by the WHO and 
FDA regulatory defi nition as life-threatening or resulting in 
death, inpatient hospitalization, or prolongation of existing 
hospitalization or persistent or signifi cant disability. AEFI is 
a routine surveillance program conducted as a public health 
function, therefore, it is not subject to Institutional Review 
Board review and informed consent requirements. 459 reported 
AEFI following the 2018 Yellow Fever sub-national vaccination 
from 28th November 2018 to 1st January 2019, were used for 
this study. 

Exclusion criteria

Reports that do not have a date of vaccination and date of 
reported AEFI were set to be excluded. However, the requirement 
of Individual Case Safety and Report (ICSR) is complete if it 
has 4 items, including, reporter, event, vaccine, and patient. 
Therefore, no reported AEFI was excluded from this study.

Inclusion criteria

Secondary data that met the requirements of ICSR were 
included in this study. All 459 reports met the inclusion criteria 
for this study.

 Outcome variable: AEFI, adverse events following YF 
vaccination.

Explanatory variable: Variables were found to be infl uencing 
outcome variables. In this study, they included sex, age, and 
region.

Sample size: 459 AEFI reports following the 2018 YF 
vaccination and reported as of 28th November 2018 to 1st January 
2019 were used for this study.

Data management and analysis

Secondary data collected through the surveillance system 
included the reported AEFI, vaccine, patient name, age, sex, 
region, concurrent vaccine administration (if any), event: date 
and time of vaccination, date and time of symptom onset, 
symptom descriptions and outcomes. 

The secondary data was obtained from the Food and Drug 
Authority in a Microsoft Excel spreadsheet. Data obtained 
were analyzed using STATA windows (version 15) by simple 
descriptive statistics. Variables were summarized into 
frequencies and continuous variables such as age were re-
categorized into age groups. Frequency counts of all responses 

were presented in frequency tables. STATA version 15 was used 
to analyze the data. Cross-tabulation was used to compare 
the variables for possible correlation. WHO Algorithm case 
defi nitions were used to classify adverse events. Adverse events 
were classifi ed as Serious Adverse Events and Non-Serious 
Adverse Events.

Data storage, security and usage

The secondary data was only accessible to the researcher 
and the supervisor. It was saved on a password-protected 
laptop and kept in the custody of the researcher.

Results and indings

Characteristics of persons with adverse events fol-
lowing yellow fever immunization 

Table 1 presents characteristics of persons with adverse 
events following immunization of yellow fever sub-national 
vaccination in Ghana in 2018.

Table 1: Characteristics of persons with adverse events following YF vaccination.

Variables Reported cases following YF Vaccination in 2018
Sex n (%)

Male 186 (40.6%)

Female 272 (59.4%)

Age n (%)
Under 17 years 61 (21.2%)

18-29 years 61 (21.2%)

30-39 years 107 (37.2%)

40-49 years 41 (14.2%)

50-59 years 18 (6.3%)

Regions n (%)
Ashanti 53 (11.6%)

Brong-Ahafo 40 (8.7%)

Central 153 (33.3%)

Eastern 54 (11.8%)

Greater Accra 50 (10.9%)

Northern 14 (3.1%)

Upper East 51 (11.1%)

Volta 23 (5%)

Western 21 (4.6%)

Onset of AEFI n (%)
Within 12 hours (same day) 237 (55.6%)

Within 24 hours (2nd day) 131 (30.8%)

Within 36 hours (3rd day) 32 (7.5%)

Within 48 hours (4th day) 15 (3.5%)

Within 60 hours (5th day) 5 (1.2%)

Within 72 hours (6th day) 4 (0.9%)

Within 84 hours (7th day) 2 (0.5%)

Outcome of AEFI n (%)
Recovered 432 (99.3%)

Death 3 (0.7%)

Median Age 30

Median Date to the onset 1 (1-7)

Serious adverse events 15 (3.3%)

Non Serious adverse events 443 (96.7%)

Adverse Events per 5.3 million 459 (0.0086%)

Deaths per 5.3 million 3 (0.000056%)
aSex unknown for 1 case; bAge unknown for 171 cases; cDate of onset unknown for 33 
cases; dClassifi cation of AEFI unknown for 1 case; eOutcome of AEFI unknown for 24 cases
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Overall, 459 (0.0086%) adverse events following Yellow 
Fever vaccination occurred among the recipients and 3 
(0.000058%) death occurred from recipients that developed 
serious adverse events following the intake of the vaccine 
(Table 1). The onset of the adverse events mostly occurred 
within 12 hours (55.6%) and the majority of the persons were 
aged 30-39 years (37.2%) with a median age of 30 years. 
The females formed the greater portion (n = 272, 59.4%) of 
the cases with adverse events (Table 1). The adverse events 
occurred with a median of 1 (same day) after vaccination (range 
1-7) and 30.8% occurred within 2 days of vaccination (Table 1).
The region that recorded the highest number of persons that 
reported AEFI was the Central region (n = 153, 33.3%) and 
the Northern region (n = 14, 3.1%) had the lowest number of 
persons that reported AEFI.

Most commonly reported adverse events following 
yellow fever vaccination by sex

Table 2 presents the breadth of sex, age and region 
differences in response to the 2018 sub-national yellow fever 
vaccination. The most commonly reported adverse events after 
the sub-national Yellow Fever vaccination in 2018 were fever 
(23.4%), general body weakness (14.9%), rashes (13.4%), pain 
(12.7%), headache (11.8%), itching (10.3%), dizziness (6.4%), 
vomiting (4.6%) and malaise (2.5%) (Table 4.2.1). Fever 
accounted for the majority of the adverse events reported by 
both males (36.6%) and females (32.7%). For males, headache 
(26.9%), rashes (18.8%), and pain (18.8%) were other 
signifi cant adverse events that occurred among them whiles 
females recorded general body weakness (23.2%), rashes 
(20.2%) and pain (18.4%) respectively (Table 2). The adverse 
events identifi ed were generally dermatological, pyrexia/fever 
and pain.

Most common adverse events following yellow fever 
vaccination by age group

The most commonly reported adverse events after the 
sub-national Yellow Fever vaccination in 2018 among under 
17-year-old persons were fever (28.6%), rashes (14.3%) and 
headache (14.3%). For those aged 18-29 years, the predominant 
adverse events were fever (15.6%), headache (15.6%) and 
vomiting (15.6%). For persons aged 30-39 years, the common 
form of adverse events were rashes (18.9%), fever (16.5%) 
and pain (11.9%). Those aged 40-49 years had pain (22.6%), 
fever (17.7%) and general body weakness (14.5%) as the most 
common adverse events. Finally, with regards to those aged 

50-59 years, pain (24.1%), fever (20.7%), itching (13.8%) 
and general body weakness (13.8%) accounted for the most 
common adverse events (Table 3). Overall, fever stood as the 
leading adverse event for persons who had been vaccinated. 

Most common adverse events following yellow fever 
vaccination by region

For the Ashanti region, fever (31%), rashes (16.9%) and 
itching (11.3%) were the leading adverse events. In the Brong 
Ahafo, dizziness (20.4%), fever (16.3%), headache (12.2%) 
and general body weakness (12.2%) were most common 
adverse events. In the Central region, fever (26.4%), general 
body weakness (26.4%), and headache (11.2%) were the most 
common adverse events following the 2018 sub-national 
Yellow Fever vaccination exercise. In the Eastern region, rashes 
(26.7%), fever (20%), and itching (17.8%) were the leading 
adverse events, and Greater Accra had a fever (24.3%), general 
body weakness (14.3%) and pain (14.3%) as the driving adverse 
events in the region. The northern region recorded pain (35.3%) 
and dizziness (29.4%) as the leading adverse events in the 
region. Upper East had a fever (34.3%), headache (27.1%), and 
pain (8.6%) as the driving adverse events in the region, and 
Volta region witnessed fever (20.8%), itching (16.7%) and pain 
(16.7%) as the common adverse events in the region. Finally, 
the Western region had rashes (40%) and itching (20%) as the 
driving adverse events in the region (Table 4). These results 
demonstrate that fever is the most common adverse event for 
persons who have been vaccinated within the period. Currently, 
there are no previous studies on regional or geographical 
differences in response to adverse events following yellow 
fever vaccination in Ghana.

Classifi cation of adverse events according to age, 
sex, and region

Serious adverse events following the sub-national Yellow 
Fever vaccination were mostly present among those aged 
18-29 years (33.3%) and persons below 17 years (33.3%) and 
females (53.3%). Serious AEFIs were common among persons 
living in the Greater Accra region of Ghana (66.7%). This result 
demonstrates that persons under 17 years, young adults (18-29 
years), females, and persons living in the Greater Accra region 
are more likely to have serious adverse events following Yellow 
Fever vaccination (Table 5). 

Benefi ts of YF vaccines outweigh the risks

Reported Adverse Events following the 2018 sub-national 

Table 2: Most Commonly reported adverse events following Yellow Fever vaccination by sex.

All adverse events n (%) Male (n =186) n (%) Female (n =273) n (%)
Fever 157 (23.4%) Fever 68 (36.6%) Fever 89 (32.7%)

General Body Weakness 100 (14.9%) General Body Weakness 17 (9.1%) General Body Weakness 63 (23.2%)

Rashes 90 (13.4%) Rashes 35 (18.8%) Rashes 55 (20.2%)

Pain 85 (12.7%) Pain 35 (18.8%) Pain 50 (18.4%)

Headache 79 (11.8%) Headache 50 (26.9%) Headache 29 (10.7%)

Itching 69 (10.3%) Itching 24 (12.9%) Itching 45 (16.5%)

Dizziness 43 (6.4%) Dizziness 22 (11.8%) Dizziness 21 (11.8%)

Vomiting 31 (4.6%) Vomiting 15 (8.1%) Vomiting 16 (5.9%)

Malaise 17 (2.5%) Malaise 6 (3.2%) Malaise 11 (4%)
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yellow fever vaccination per 5.3 million recipients were 459 
representing 0.0086% (Table 6). The adverse events following 
the immunization did not contribute to the reported deaths 
of 3 (0.000056%) of the 5.3 million vaccinated (Table 6). Out 
of 459 vaccine recipients who reported adverse events, 432 
(99.3%) of them recovered and 3 (0.7%) reported deaths had 
no causality between the YF vaccination and the AEF (Table 
6). The reported adverse events following the YFV vaccination 
were not signifi cant to outweigh its benefi ts. Therefore, the 
benefi ts of vaccination outweigh the risk of adverse events or 
fatalities. However, 24 (5.23%) of reported cases had outcome 
status of “unknown” and as such were removed from the 
analysis in Table 6.

Discussion

The study described the distribution of adverse events 
following the 2018 sub-national yellow fever immunization 
from 28th November 2019 to 1st January 2019, across regions, 
sex, and age. It also determined if the benefi ts of yellow fever 
vaccination outweighed the reported adverse events following 
immunization. This chapter presents detailed discussions of the 
fi ndings of the study, with limitations and recommendations. 

Table 3: Most Common Adverse Events following Yellow Fever Vaccination by Age group.
All adverse 

events
N (%) < 17 (n = 91) N (%) 18-29 (n = 96) N (%) 30-39 (n = 109) N (%) 40-49 (n =62) N (%) 50-59 (n = 29) N (%)

Fever 76 (19.6%) Fever 26 (28.6%) Fever 15 (15.6%) Fever 18 (16.5%) Fever 11 (17.7%) Fever 6 (20.7%)

Itching 30 (7.8%) Itching 5 (5.5%) Itching 12 (12.5%) Itching 9 (8.3%) Itching - Itching 4 (13.8%)

Headache 43 (11.1%) Headache 13 (14.3%) Headache 15 (15.6%) Headache 6 (5.5%) Headache 7 (11.3%) Headache 2 (6.9%)

Pain 55 (14.2%) Pain 10 (11%) Pain 11 (11.5%) Pain 13 (11.9%) Pain 14 (22.6%) Pain 7 (24.1%)

General Body 
Weakness

37 (9.6%)
General Body 

Weakness
9 (9.9%)

General Body 
Weakness

4 (4.2%)
General Body 

Weakness
11 (10.1%)

General Body 
Weakness

9 (14.5%)
General Body 

Weakness
4 (13.8%)

Dizziness 30 (7.8%) Dizziness 3 (3.3%) Dizziness 8 (8.3%) Dizziness 10 (9.2%) Dizziness 8 (12.9%) Dizziness 1 (3.4%)

Rashes 56 (14.5%) Rashes 13 (14.3%) Rashes 13 (13.5%) Rashes 20 (18.3%) Rashes 7 (11.3%) Rashes 3 (10.3%)

Vomiting 41 (10.6%) Vomiting 11 (12.1%) Vomiting 15 (15.6%) Vomiting 11 (10.1%) Vomiting 3 (4.8%) Vomiting 1 (3.4%)

Malaise 19 (4.9%) Malaise 1 (1.1%) Malaise 3 (3.1%) Malaise 11 (10.1%) Malaise 3 (4.8%) Malaise 1 (3.4%)

Table 4: Most Common Adverse Events following Yellow Fever Vaccination by Region.

All adverse events N (%) Ashanti (n = 71) N (%) Brong (n = 49) N (%) Central (n = 
250) N (%) Eastern (n =45) N (%)

Fever 153 (25%) Fever 22 (31%) Fever 8 (16.3%) Fever 66 (26.4%) Fever 9 (20%)

Itching 53 (8.7%) Itching 8 (11.3%) Itching 5 (10.2%) Itching 14 (5.6%) Itching 8 (17.8%)

Headache 76 (12.4%) Headache 7 (9.9%) Headache 6 (12.2%) Headache 28 (11.2%) Headache 5 (11.1%)

Pain 62 (10.1%) Pain 4 (5.6%) Pain 5 (10.2%) Pain 20 (8%) Pain 5 (11.1%)

General Body Weakness 94 (15.4%) General Body Weakness 1 (1.4%) General Body Weakness 6 (12.2%)
General Body 

Weakness
66 (26.4%)

General Body 
Weakness

1 (2.2%)

Dizziness 41 (6.7%) Dizziness 3 (4.2%) Dizziness 10 (20.4%) Dizziness 15 (6%) Dizziness -

Rashes 86 (14.1%) Rashes 12 (16.9%) Rashes 4 (8.2%) Rashes 34 (13.6%) Rashes 12 (26.7%)

Vomiting 29 (4.7%) Vomiting 7 (9.9%) Vomiting 2 (4.1%) Vomiting 5 (2%) Vomiting 1 (2.2%)

Malaise 17 (2.8%) Malaise 7 (9.9%) Malaise 3 (6.1%) Malaise 2 (0.8%) Malaise 4 (8.9%)

Greater Accra (n = 70) N (%) Northern (n = 14) N (%) Upp. East (n = 70) N (%) Volta (n = 24) N (%) Western (n = 15) N (%)
Fever 17 (24.3%) Fever 1 (7.1%) Fever 24 (34.3%) Fever 5 (20.8%) Fever 1 (6.7%)

Itching 6 (8.6%) Itching - Itching 5 (7.1%) Itching 4 (16.7%) Itching 3 (20%)

Headache 9 (12.9%) Headache 2 (14.3%) Headache 19 (27.1%) Headache - Headache -

Pain 10 (14.3%) Pain 6 (42.9%) Pain 6 (8.6%) Pain 4 (16.7%) Pain 2 (13.3%)

General Body Weakness 10 (14.3%) General Body Weakness 1 (7.1%) General Body Weakness 5 (7.1%)
General Body 

Weakness
2 (8.3%)

General Body 
Weakness

2 (13.3%)

Dizziness 3 (4.3%) Dizziness 5 (35.7%) Dizziness 3 (4.3%) Dizziness 1 (4.2%) Dizziness 1 (6.7%)

Rashes 6 (8.6%) Rashes 1 (7.1%) Rashes 4 (5.7%) Rashes 7 (29.2%) Rashes 6 (40%)

Vomiting 8 (11.4%) Vomiting 1 (7.1%) Vomiting 4 (5.7%) Vomiting 1 (4.2%) Vomiting -

Malaise 1 (1.4%) Malaise - Malaise - Malaise - Malaise -

Table 5: Classifi cation of adverse events according to age, sex, and region

Variables

Non-serious
Age (n = 241)
Sex (n = 442)

Regions (n = 443)

Serious
Age (n = 6)
Sex (n = 15)

Regions (n = 15)
Age group n (%)

Under 17 59 (24.5%) 2 (33.3%)

18-29 59 (24.5%) 2 (33.3%)

30-39 65 (27%) 1 (16.7%)

40-49 41 (17%) -

50-59 17 (7.1%) 1 (16.7%)

Sex n (%)
Female 264 (59.7%) 8 (53.3%)

Male 178 (40.3%) 7 (46.7%)

Regions n (%)
Ashanti 52 (11.7%) 1 (6.7%)

Brong-Ahafo 38 (8.6%) 1 (6.7%)

Central 152 (34.3%) 1 (6.7%)

Eastern 52 (11.7%) 2 (13.3%)

Greater Accra 40 (9%) 10 (66.7%)

Northern 14 (3.2%) -

Upper East 51 (11.5%) -

Volta 23 (5.2%) -

Western 21 (4.7%) -
aClassifi cation of AEFI according to age unknown for 212 cases
bClassifi cation of AEFI according to sex unknown for 2 cases
cClassifi cation of AEFI according to region unknown for 1 case.
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• The chapter is organized into the following four major 
headCharacteristics of persons with adverse events 
following YF vaccination

• The breadth of Sex, Age and Region Differences in 
Response to YF Vaccination

• Distribution of Classifi ed Adverse Events (Serious and 
Non-serious AEFIs) according to Age, Sex, and Region

• Benefi ts of YF Vaccines Outweigh the Risks.

Characteristics of persons with adverse events fol-
lowing YF vaccination

From the results, it is observed that the majority of female 
recipients reported AEFIs 272 (59.4%). The adverse events 
occurred mostly among females and persons aged 30-39 years. 
Possible reasons accounting for this fi nding include females 
being more concerned with their health and reporting their 
AEFI to the authorities without hesitation, genetic factors, 
hormones, immunization-anxiety related reaction, presence 
of comorbidity, and individuals having acute infection in a few 
months. High immunity levels could account for the high AEFI 
in the age group 30-39 years.

The median age of the recipients who reported AEFIs is 30 
years old. It is confi rmed in the fi ndings of Lindsey, et al. [11], 
who reported similar results. Additionally, all these empirical 
investigations [12-15] affi rmed that the majority of yellow 
fever adverse outcomes occur among females and persons 
either below or exactly 40 years.

The onset of the AEFIs was mostly reported within 12 
hours (same-day vaccination started) 237 (55.6%). The 
adverse events occurred with a median of 1 (same day) after 
vaccination (range 1-7) and 131 (30.8%) reported within 2 days 
of vaccination (Table 1). Only 4 (0.9) AEFIs were reported on 
the 6th day of vaccination. This result corroborates Lindsey et 
al fi ndings [11] that established that adverse events occurred 
within day one.

The central region reported the highest number of AEFIs 
and the Northern region reported the lowest AEFIs. From Table 
1, most of the respondents 153 (33.3%) that reported AEFI were 
located in the Central region. This was followed by Eastern 
region 54 (11.8%), Ashanti region 53 (11.6%), Upper East region 
51 (11.1%), Greater Accra region 50 (10.9%), Brong-Ahafo region 
40 (8.7%), Volta region 23 (5%), Western region 21 (4.6%) and 
lastly Northern region 14 (3.1%). This result demonstrates that 

generally AEFI cases are found in the Central region and calls 
for further investigation as to why this region recorded such 
high cases compared with the other regions in the country. 
Currently, there are no previous studies on the distribution of 
adverse events following yellow fever vaccination in Ghana.

Furthermore, all these AEFIs are classifi ed as non-serious 
adverse effects, per the World Health Organization algorithm. 
Further laboratory and collection of other information need 
to be done to establish a possible association between the YF 
vaccination and reported AEFIs. YF vaccine recipients 443 
(96.7%) reported non-serious Adverse Events Following Yellow 
Fever Immunization (AEFI) while 15 (3.3%) of the recipients 
recounted serious Adverse Events Following Immunization 
(AEFI). This fi nding suggests that the adverse effects that 
follow yellow fever immunization are not strong and suggests 
that most of the respondents do not have serious repercussions 
after the vaccination. This result fails to reject fi ndings in a 
similar research study which concluded that more than 90% of 
the adverse events following YF vaccination reported to VAERS 
from 2007 through 2013 were non-serious [16].

Per 5.3 million YF vaccine recipients, 459 (0.0086%) 
suffered adverse events following Yellow Fever vaccination 
and 3 (0.000056%) reported death (Table 1) had no causality 
with the YF vaccination according to the causality assessment 
report by the Vaccine Safety Review Committee of independent 
experts. 

From the fi ndings, the variable, sex was unknown in one 
case. 171 cases had their age unknown, 33 cases had an unknown 
date of onset, classifi cation of AEFIs was also unknown for 1 
case. Lastly, 24 cases had unknown AEFI outcomes.

The breadth of sex, age and region diff erences in res-
ponse to YF vaccination

Adverse Events Following Immunization as indicated by the 
analysis included mainly fever, general body weakness, rashes, 
pain, headache, itching, dizziness, vomiting, and malaise. This 
fi nding affi rms the results of an existing experimental study 
design conducted in Ghana where the most common adverse 
reactions following Yellow Fever vaccination included fever 
and mild reaction at the inoculation site [17]. In the same vein 
[11] also found similarly adverse events which comprised fever, 
headache, rash, urticaria, etc.

Regarding sex differences in response to YF vaccination, 
the majority of males reported fever as most leading AEFI 68 
(36.6%) and females also recorded fever as the most alarming 
AEFI 89 (32.7%). Among the males, headache 50 (26.9%), 
rashes 35 (18.8%) and pain 35 (18.8%) were other major AEFIs 
that occurred among them. However, among the females 
the other leading AEFIs included general body weakness 63 
(23.2%), rashes 55 (20.2%), and pain 50 (18.4%) respectively 
(Table 2). From the analysis, adverse events occurred mostly 
among females than males. This affi rms the fi ndings that 
female to male AEFI reporting rate ratio is 52.2:1.1, in an 
assessment of sex-specifi c differences in adverse events 
following immunization in Ontario [18]. 

Table 6: Reported classifi ed AEFIs and outcome

Variables Reported AEFIs
The outcome of AEFI n%

Recovered 432 (99.3%)

Death 3 (0.7%)

Serious AEFIs 15 (3.3%)

Non Serious AEFIs 443 (96.7%)

AEFIs per 5.3 million 459 (0.0086%)

Death per 5.3 million 3 (0.000056%)
aClassifi cation of AEFI unknown for 1 case
bOutcome of AEFI unknown for 24 cases.
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When it comes to age differences in response to YF 
vaccination, persons aged 30-39 years recorded most AEFIs 
107 (43.3%), followed by recipients within the age group 18-
29 years. Vaccine recipients between 40-49 years recorded the 
lowest adverse events following yellow fever vaccination, 18 
(7.3%). This confi rms the fi ndings of [11]. That reported similar 
results. Additionally, all these empirical investigations [12-15]. 

Affi rmed that the majority of yellow fever adverse outcomes 
occur among females and persons either below or exactly 40 
years. Among the AEFIs reported after the sub-national Yellow 
Fever vaccination from 28th November 2018 to 4th December 
2018, fever 26 (28.6%) was the most reported among recipients 
at 17 years old or lesser. Following: rashes (14.3%) and headache 
(14.3%). For recipients aged 18-29 years, the commonly 
reported AEFI included; fever 15 (15.6%), headache 15 (15.6%), 
and vomiting 15 (15.6%). The group with the most reported 
AEFIs; 30-39 years recorded rashes 20 (18.3%) as the leading 
AEFI among the age group. Second was fever 18 (16.5%) and 
third was pain 13 (11.9%). Those aged 40-49 years experienced 
pain 14 (22.6%), fever 11 (17.7%) and general body weakness 9 
(14.5%) as the most common adverse events. Recipients aged 
50-59 years recorded pain 7 (24.1%), fever 6 (20.7%), itching 
4 (13.8%), and general body weakness 4 (13.8%) accounted 
for the most common adverse events (Table 2). Overall, fever 
76 (19.6%) was the alarming adverse event for persons who 
had been vaccinated. From the fi ndings, in response to age, 
there was a reduction in the sample from 459 to 247 due to the 
omission of some variables for 212 vaccine recipients by the 
healthcare providers. 

With regards to regional differences in response to YF 
vaccination, in the Ashanti region, a fever of 22 (31%) was the 
most reported AEFI, following rashes of 12 (16.9%) and itching 
of 8 (11.3%). Dizziness 10 (20.4%), fever 8 (16.3%), headache 
6 (12.2%) and general body weakness 6 (12.2%) were most 
common AEFIs reported in Brong Ahafo. The central region 
which recorded the highest AEFIs reported the following: fever 
66 (26.4%), general body weakness 66 (26.4%), and headache 
28 (11.2%) as the most common adverse events following the 
2018 sub-national Yellow Fever vaccination exercise. In the 
Eastern region, rashes 12 (26.7%), fever 9 (20%) and itching 
8 (17.8%) were the leading AEFIs, and Greater Accra had 
fever 17 (24.3%), general body weakness 10 (14.3%) and pain 
10 (14.3%) as the common AEFIs in the region. The northern 
region presented pain 6 (35.3%) and dizziness 5 (29.4%) as 
the highly recorded AEFIs in the region. Whilst, Upper East 
recorded fever 24 (34.3%), headache 19 (27.1%) and pain 
6 (8.6%) as the most reported AEFIs in the region. Fever 5 
(20.8%), itching 4 (16.7%), and pain 4 (16.7%) were recorded 
as the common adverse events in the Volta region. However, 
a Western region that reported the lowest rate of AEFIs had 
rashes 6 (40%) and itching 3 (20%) as the alarming adverse 
events in the region (Table 2). Based on these results, fever is 
the most common AEFI for persons who have been vaccinated 
within the period in all the regions, apart from the Northern 
and West regions. Currently, there are no previous studies on 
regional or geographical differences in response to adverse 
events following yellow fever vaccination in Ghana.

Distribution of classifi ed adverse events (Serious and 
Non-serious AEFIs) according to age, sex and region

Serious AEFIs following the sub-national Yellow Fever 
vaccination in Ghana from 28th November 2019 to 4th December 
2019, were found common among persons below 17 years 
2 (33.3%) and those aged 18-29 years 2 (33.3%). Recipients 
between ages 30-39 years and 50-59 years recorded 1 (16.7%) 
serious AEFI for each year group. Persons aged 40-49 years 
reported no serious AEFI. This fi nding is not consistent with an 
existing research study that reported rates for Serious Adverse 
Events following 17D YF vaccination as highest among persons 
aged 60–69 [19].

Serious AEFIs were mostly presented among females 
8 (53.3%). Among males, it was 7 (46.7%). However, in a 
research study of 84 AEFIs, 50% of reported Serious Adverse 
Events occurred in males [19]. 

The fi ndings of the study on the regional basis of the 
respondents showed that out of the fi fteen serious cases 
reported, the majority 10 (66.7%) were located in the Greater 
Accra region, followed by the Eastern region 2 (13.3%), Ashanti 
region 1 (6%), Brong-Ahafo region 1 (6%) and Central region1 
(6%) respectively. In terms of the non-serious AEFI cases 
reported most of the 152 (34.3%) were found in the Central 
region 152 (34.3%), followed by the Ashanti region 52 (11.7%), 
Eastern region 52 (11.7%), Upper East region 51 (11.5%), 
Greater Accra Region 40 (9%), Brong Ahafo region 38 (8.6%) 
amongst others. There should be a further study to investigate 
why the Greater Accra Region recorded most of the serious 
adverse effects following immunization in Ghana. The regional 
distribution is a novel step in this research given that existing 
studies have not looked at this in-country distribution [11,19].

Benefi ts of YF vaccines outweigh the risks

From the results, the death of 3 persons representing 
0.000056% per 5.3 million persons vaccinated, may be a result 
of the yellow fever vaccination. The number of vaccine recipients 
that developed adverse events following the immunization was 
459 persons representing 0.0086% per 5.3 million. Out of the 
respondents with adverse events, 432 (99.3%) had recovered 
and 3 (0.7%) deaths were reported. This result is consistent 
with [20] that found lower death rates following Yellow Fever 
vaccination. However, the causality assessment by the Vaccine 
Safety Review Committee of independent experts showed no 
causality between the reported deaths and the YF immunization. 

This indicates that the benefi ts of the vaccination outweigh 
the risk of adverse events or fatalities. The deaths have no 
causal relationship with the yellow fever vaccine until further 
investigations are done in compliance with the WHO algorithm 
for AEFI as recommended by WHO. Adverse Event Following 
Immunization (AEFI) is described as any untoward medical 
occurrence which follows immunization, but that does not 
necessarily have a causal relationship with the usage of the 
vaccine [21]. This fi nding affi rms the need for laboratory 
investigations to establish a possible relationship between the 
deaths and the yellow fever vaccination. 24 (5.23%) of reported 
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cases had outcome status “not stated” and as such removed 
from the analysis. This fi nding fails to reject the existing 
literature that, Severe AEFIs are rare, and all the evaluations of 
the safety of immunization schedules recommended for both 
children and adults have found that the advantages of vaccines 
are always signifi cantly higher than the problems they can 
cause and that there are no true problems that justify the 
modifi cation of recommendations [22].

Conclusion

In conclusion, it was found that the benefi ts of the yellow 
fever vaccination outweigh the risk of adverse events or fatality. 
The adverse events that follow yellow fever immunization are 
not strong and suggest that most of the respondents do not 
have serious repercussions after the vaccination.

The most common Adverse Events Following Yellow Fever 
Immunization as indicated by the analysis was mainly fever. 
Deaths (0.4%) accounted for serious adverse events following 
immunization has to be established further by the Food and 
Drug Authority with the adherence to the reviewed WHO AEFI 
Algorithm which was published in 2018. Further laboratory and 
collection of other information need to be done to establish a 
possible association between the yellow fever vaccination and 
the reported death cases to rule out any confounding factors.

The fi ndings also showed that gender has no signifi cant 
relationship with adverse events following yellow fever 
vaccination. The research study revealed that AEFI cases 
reported, most of them 152 (34.3%) were found in the Central 
region. This fi nding calls for further investigation to identify 
contributing factors to such high reported cases in the Central 
region of Ghana. There were serious gaps in the data collection 
and reporting, which do not comply with the WHO Algorithm. 
Some important variables like age were not captured in the 
AEFI data.

Recommendations

The following are activities that can be ensured to improve 
the quality of adverse events following immunization reports, 
as part of measures to enhance the surveillance systems.

1. Improvement of the quality of information reported: 
The system of reporting adverse events by reporters: healthcare 
providers, parents or guardians, and vaccine recipients should 
be digitized through an online real-time application. With such 
a digitized surveillance system, incomplete reports on adverse 
events following immunization cannot be submitted. This will 
ensure zero missing information.

2. Improving awareness creation: Outreaches and 
educational activities through online print, traditional forums, 
the mass media, dailies, infographics, brochures, and social 
media should be used to create awareness of adverse events 
following yellow fever vaccines, and the means to report such 
adverse events should be communicated to them.

3. Post-Licensure clinical studies: The recorded serious 
and unknown complications of yellow fever vaccination are 

negligible or rare, but the safety of the yellow fever vaccine 
needs review. Clinical studies with vaccinated and unvaccinated 
groups should be conducted and all necessary unique laboratory 
investigations conducted to determine causality between 
reported adverse events and vaccination should be published to 
strengthen public confi dence in vaccine safety.

4. Further scientifi c research studies: Further studies 
should be conducted to investigate why Central Region and 
Greater Accra region recorded more adverse events and serious 
adverse events respectively, following the sun-national yellow 
fever vaccination from 28th November 2018 to 1st January 
2019. Further studies on immune response and AEFI after YF 
vaccination may be carried out among females and the age 
group 30-39 years.

Ethical approval: Ethical approval for this study was not 
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Funding source

This study was supported in part by grants from the China 
Medical Board (CMB) and the Chinese Government Scholarship 
‘Youth of Excellence Scheme of China (Yes China). Part of the 
funding was from the Ghana National Petroleum Cooperation 
Scholarship.

Author contributions 

DAF conceived the idea and is the main author. DAF 
conducted the literature review, designed the methods, and 
conducted the data analysis.

FC supervised the study, advised the team, and reviewed 
the manuscript. 

EG did the proofreading and critically revised the manuscript 
for intellectual content. All authors read and approved.

References
1. WHO. Key Facts. Yellow Fever, World Health Organization (WHO); 2019. https://

www.who.int/news-room/fact-sheets/detail/yellow-fever 

2. CDC. Global Health.Yellow Fever, Centers for Disease Control and Prevention 
(CDC);2018. https://www.cdc.gov/globalhealth/newsroom/topics/yellowfever/
index.html

3. de Menezes Martins R, Fernandes Leal Mda L, Homma A. Serious adverse events 
associated with yellow fever vaccine. Hum Vaccin Immunother. 2015;11(9):2183-
7. doi: 10.1080/21645515.2015.1022700. PMID: 26090855; PMCID: PMC4635904.

4. Lopes SRC, Perin JLR, Prass TS, Carvalho SMD, Lessa SC, Dórea JG. Adverse Events 
Following Immunization in Brazil: Age of Child and Vaccine-Associated Risk 
Analysis Using Logistic Regression. Int J Environ Res Public Health. 2018 Jun 
1;15(6):1149. doi: 10.3390/ijerph15061149. PMID: 29865181; PMCID: PMC6025605.

5. WHO. Yellow Fever Outbreak in Ghana, World Health Organization (WHO); 2012. 
https://www.who.int/csr/don/2012_02_03b/en/index.html

6. Joshi J, Das MK, Polpakara D, Aneja S, Agarwal M, Arora NK. Vaccine Safety and 
Surveillance for Adverse Events Following Immunization (AEFI) in India. Indian J 
Pediatr. 2018 Feb;85(2):139-148. doi: 10.1007/s12098-017-2532-9. Epub 2017 Nov 
23. PMID: 29170922.

7. Barrett AD, Teuwen DE. Yellow fever vaccine - how does it work and why do rare 
cases of serious adverse events take place? Curr Opin Immunol. 2009 Jun;21(3):308-
13. doi: 10.1016/j.coi.2009.05.018. Epub 2009 Jun 10. PMID: 19520559.

8. WHO. Detection and investigation of serious adverse events following yellow 
fever vaccination, Geneva, World Health Organization (WHO); 2008.



014

https://www.peertechzpublications.com/journals/journal-of-vaccines-and-immunology

Citation: Adu-Fokuo D, Cheng F, Yin E, Giwa E (2023) Study of adverse events following 2018 sub-national yellow fever vaccination in Ghana. J Vaccines Immunol 9(1): 006-
0014. DOI: https://dx.doi.org/10.17352/jvi.000055

9. WHO Yellow fever - east, west, and central Africa, 2 september 2022. 2022. https://
www.who.int/emergencies/disease-outbreak-news/item/2022-DON405

10. Yamoah P, Bangalee V, Oosthuizen F. Knowledge and Perceptions of Adverse 
Events Following Immunization among Healthcare Professionals in Africa: A 
Case Study from Ghana. Vaccines (Basel). 2019 Mar 8;7(1):28. doi: 10.3390/
vaccines7010028. PMID: 30857257; PMCID: PMC6466096.

11. Lindsey NP, Schroeder BA, Miller ER, Braun MM, Hinckley AF, Marano N, Slade BA, 
Barnett ED, Brunette GW, Horan K, Staples JE, Kozarsky PE, Hayes EB. Adverse event 
reports following yellow fever vaccination. Vaccine. 2008 Nov 11;26(48):6077-82. 
doi: 10.1016/j.vaccine.2008.09.009. Epub 2008 Sep 20. PMID: 18809449.

12. Barwick Eidex R; Yellow Fever Vaccine Safety Working Group. History of thymoma 
and yellow fever vaccination. Lancet. 2004 Sep 11-17;364(9438):936. doi: 10.1016/
S0140-6736(04)17017-7. PMID: 15364184.

13. Gerasimon G, Lowry K. Rare case of fatal yellow fever vaccine-associated 
viscerotropic disease. South Med J. 2005 Jun;98(6):653-6. doi: 10.1097/01.
SMJ.0000157537.11806.DC. PMID: 16004173.

14. Doblas A, Domingo C, Bae HG, Bohórquez CL, de Ory F, Niedrig M, Mora D, Carrasco 
FJ, Tenorio A. Yellow fever vaccine-associated viscerotropic disease and death in 
Spain. J Clin Virol. 2006 Jun;36(2):156-8. doi: 10.1016/j.jcv.2006.02.005. Epub 2006 
Apr 4. PMID: 16597510.

15. Belsher JL, Gay P, Brinton M, DellaValla J, Ridenour R, Lanciotti R, Perelygin A, Zaki 
S, Paddock C, Querec T, Zhu T, Pulendran B, Eidex RB, Hayes E. Fatal multiorgan 
failure due to yellow fever vaccine-associated viscerotropic disease. Vaccine. 2007 
Dec 5;25(50):8480-5. doi: 10.1016/j.vaccine.2007.08.061. Epub 2007 Sep 18. PMID: 
18023511; PMCID: PMC7115366.

16. Lindsey NP, Rabe IB, Miller ER, Fischer M, Staples JE. Adverse event reports 
following yellow fever vaccination, 2007-13. J Travel Med. 2016 Jul 4;23(5). doi: 
10.1093/jtm/taw045. PMID: 27378369.

17. Osei-Kwasi M, Dunyo SK, Koram KA, Afari EA, Odoom JK, Nkrumah FK. Antibody 
response to 17D yellow fever vaccine in Ghanaian infants. Bull World Health 
Organ. 2001;79(11):1056-9. PMID: 11731813; PMCID: PMC2566698.

18. Harris T, Nair J, Fediurek J, Deeks SL. Assessment of sex-specifi c diff erences in 
adverse events following immunization reporting in Ontario, 2012-15. Vaccine. 
2017 May 2;35(19):2600-2604. doi: 10.1016/j.vaccine.2017.03.035. Epub 2017 Mar 
29. PMID: 28365252.

19. Lindsey NP, Rabe IB, Miller ER, Fischer M, Staples JE. Adverse event reports 
following yellow fever vaccination, 2007-13. J Travel Med. 2016 Jul 4;23(5). doi: 
10.1093/jtm/taw045. PMID: 27378369.

20. Breugelmans JG, Lewis RF, Agbenu E, Veit O, Jackson D, Domingo C, Böthe 
M, Perea W, Niedrig M, Gessner BD, Yactayo S; YF AEFI group. Adverse events 
following yellow fever preventive vaccination campaigns in eight African 
countries from 2007 to 2010. Vaccine. 2013 Apr 3;31(14):1819-29. doi: 10.1016/j.
vaccine.2013.01.054. Epub 2013 Feb 7. PMID: 23395587.

21. WHO. Adverse Events Following Immunization (AEFI), World Health Organization 
(WHO); 2023. https://www.who.int/teams/regulation-prequalifi cation/regulation-
and-safety/pharmacovigilance/health-professionals-info/aefi  

22. Vasconcelos PF, Monath TP. Yellow Fever Remains a Potential Threat to 
Public Health. Vector Borne Zoonotic Dis. 2016 Aug;16(8):566-7. doi: 10.1089/
vbz.2016.2031. Epub 2016 Jul 11. PMID: 27400066.ings:


