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OPERATIONAL DEFINITIONS 

 

Adverse event following immunization (AEFI) 

 Any untoward medical occurrence which follows immunization and which does not necessarily 

have a causal relationship with the usage of the vaccine. 

Vaccine 

 Substance of biological nature that is administered to healthy people to evoke an immune response 

against a target disease. 

Vaccine-associated paralytic poliomyelitis (VAPP)  

A rare event associated with OPV, which is caused by a strain of poliovirus that has genetically 

changed in the intestine from the original attenuated vaccine strain contained in OPV. 

Uppsala Monitoring Centre (UMC) 

The WHO Collaborating Centre for pharmacovigilance. UMC operates the technical and scientific 

aspects of the WHO’s worldwide pharmacovigilance network. 

 

 

 

 

  



xi 

 

LIST OF TABLES 

Table 2.1: Examples of Immunization errors and possible AEFIs ............................................... 17 

Table 2.2: Options for selecting a denominator in analysis of AEFI data .................................... 20 

Table 4.1: AEFIs reported per year in each institution between 2015 and 2018 .......................... 28 

Table 4.2: Distribution of AEFIs reported between 2015 and 2018 by gender and age group .... 29 

Table 4.3: Number of individuals with adverse events  attributable to each vaccine ................... 30 

Table 4.4: Vaccines that caused more than one AEFI .................................................................. 33 

Table 4.5: Nature of adverse events reported and their frequency ............................................... 34 

Table 4.6: Distribution of the various adverse events by vaccine ................................................ 35 

Table 4.7: Serious adverse events caused by vaccines between 2015 and 2018 .......................... 36 

 

LIST OF FIGURES 

Figure 2.1: Major categories of vaccines used globally ................................................................. 9 

Figure 2.2: Illustration of Vaccine reaction rate, Observed rate and Background rates ............... 21 

Figure 4.1: Number of AEFI reports analyzed between 2015 and 2018. ..................................... 27 

Figure 4.2: Number of reported AEFI cases per vaccine in each age group ................................ 32 

Figure 4.3: Distribution of serious AEFIs in Kenya between 2015 and 2018 by age-group. ....... 37 

Figure 5.1: Common safety issues or concerns in vaccination campaigns globally . ................... 45 

 

 



xii 

 

 

ABSTRACT 

 

Background. As a key component of existing public healthcare programs, vaccination is 

considered a very important medical intervention due to its cost effectiveness. Despite their 

effectiveness in lowering risk of diseases that in the past caused significant mortality and 

morbidity, vaccines carry with them some risk. In most cases the side effects are minor and self-

limiting, but there have been reports of rare but serious adverse effects associated with vaccines. In 

Kenya, the Pharmacy and Poisons Board (PPB) together with the National Vaccines and 

Immunization Programme (NVIP) maintain surveillance to monitor vaccine safety. This is mostly 

passive surveillance through spontaneous reporting of Adverse Events Following Immunization 

(AEFIs).Evaluation of the data reported is important to come up with more precise and accurate 

methods of assessing and minimizing the risks associated with vaccines to ensure public trust in 

the immunization program.  

Objective. The main objective of this study was to analyze AEFI reported data at the PPB and two 

hospitals in Nairobi between January 2015 and December 2018. 

Methods. The study was descriptive and divided into two parts. The first part involved 

retrospective collection of AEFI reports at the Pharmacovigilance Department of the PPB, NVIP 

and selected hospitals in Nairobi. Data was extracted from AEFI reports, suspected adverse drug 

reaction reporting forms and electronic records. The second part involved interviews of key 

informants at each study site.  

Results: Of the 187 AEFIs reports analyzed, 93 (49.7%) were from females and 94 (50.3%) were 

from males. About 65 (35%) of the AEFIs occurred in persons aged between 10 to 15 years. The 
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median age of the vaccinated people who experienced adverse events was 9 years (IQR 3, 11). 

There was no statistically significant difference in the age group distribution of the people who 

experienced AEFIs between the two genders (p=0.795). The AEFI reporting rate was found to be 

approximately <0.01 per 100,000 vaccine doses distributed. A total of 105 (56.2%) of the people 

vaccinated experienced AEFIs due to the MR vaccine. This was followed by Oral Polio Vaccine 

(OPV) with 35 (18.7%) people and MMR with 26 (13.9%). Of the 224 adverse events reported, the 

most common adverse event was rash at 92 (41%) cases reported followed by pyrexia with 23 

(10.3%) cases. Other common adverse events reported were pruritus, vomiting, diarrhoea, 

convulsions, anaphylactic reaction and muscular weakness. 

Conclusion: The AEFI reporting rate in Kenya is low compared to other countries. Majority of the 

adverse events experienced were minor with serious events accounting for 7% of all adverse events 

reported. 
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

At the beginning of the 20
th

 century, infectious diseases posed a considerable threat to 

human life, well-being and were a significant cause of morbidity and mortality (1). At 

present, this threat has been greatly reduced due to development of vaccines and the 

increased immunization coverage (2). Formalization of immunization services in Kenya 

began after the Alma Ata declaration of 1978 by the World Health Assembly.  

In 1980, the Kenya Expanded Programme on Immunization (KEPI) was set up with the 

mandate of conducting immunization services across the country. At that time, the main 

target was on the six diseases which were associated with high morbidity and mortality 

rates in children. These included diphtheria, poliomyelitis, whooping cough, tuberculosis, 

tetanus and measles.  

In public health, immunization is a key concept in the prevention and eradication of 

infectious diseases. The continued utilization of vaccines over the years has resulted in the 

worldwide eradication of smallpox, decreased prevalence of poliomyelitis and significant 

reduction in incidence and mortality from several other diseases (3).This underscores the 

success, importance and cost effectiveness of vaccination as a public health intervention. 

Therefore, because of its widespread use which at most times is mandatory, safety and 

effectiveness are of key importance. There is a rigorous protocol for the evaluation of 
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vaccines before they are licensed. Despite this, some people still develop reactions to the 

antigens and ingredients in the vaccine formulation. Common signs and symptoms of 

reactions following vaccination include; discomfort, injection site reactions, and pain 

which are not considered as serious (4). However, in a few situations, more serious events 

can occur in susceptible individuals (5). 

Following increased vaccination coverage for targeted infectious diseases, and some 

routine booster doses in some diseases, individuals now cumulatively receive more vaccine 

doses. Therefore, due to the many vaccinations received, the probability of an adverse 

event occurring also increases (5). In most situations, if the vaccination program is 

working effectively the incidence of vaccine preventable diseases decreases while that of 

AEFIs  increases(6). In the USA, the reported AEFIs in 2001 were more than the combined 

incidence of common vaccine-preventable childhood morbidities (7). 

For the success of any immunization program, it is necessary to continually and 

consistently carry out vaccine pharmacovigilance. This is important to point out real and 

presumed issues related to AEFI (7). Incidentally, this kind of surveillance and 

infrastructure required for follow-up is not at par with the development of vaccines in 

developed countries and is absent in many of the developing countries. To date, there is 

scanty data on AEFIs in Kenya .Therefore, this study seeks to analyze AEFI data reported 

to the Pharmacy and Poisons Board, the National Vaccines and Immunization Programme 

and selected hospitals in Nairobi. 
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1.2 Statement of the problem 

Just like most pharmaceutical products, vaccines also carry some risks. Before vaccines are 

licensed, clinical trials are conducted; the sample size of clinical trials is not adequate to 

identify and characterize rare or delayed adverse effects. The clinical trials are selective 

and hence do not capture the different populations where the vaccine may be used. 

Consequently, AEFI monitoring systems are important to establish if there is an 

association between vaccination and an unexpected or unintended reaction to a given 

vaccine product. There is scanty published data on the profile of the reported AEFIs in 

Kenya. Therefore, this study sought to analyze and describe the profile of the reported 

AEFIs over a four year period (January 2015-December 2018). This period was selected 

because prior to 2015 just a few AEFI reports were received at both the PPB and NVIP. 

 

 

 1.3 Research questions 

What are the types of AEFIs reported, their severity and the population affected in Kenya? 
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1.4 Objectives 

1.4.1 Main objective 

The main objective of this study was to analyze and characterize AEFIs reported to the 

PPB, NVIP, Gertrude’s Children’s Hospital (GCH), Aga Khan University Hospital Nairobi 

(AKUHN) and MP Shah Hospital between January 2015 and December 2018. 

1.4.2 Specific objectives 

The specific objectives of the study were: 

1. To identify the types of AEFIs reported and the vaccines involved. 

2. To describe the severity of the AEFIs reported. 

3. To characterize the population affected by the reported AEFIs in Kenya. 

4. To identify factors affecting the delivery of vaccine pharmacovigilance services in Kenya. 

1.5 Study justification 

Since vaccines are used on healthy individuals in large populations, their safety monitoring 

is very important. Concerns about vaccine safety by the general population, perceived or 

real, may cause reduction in confidence of entire vaccine programmes. Consequently this 

can lead to poor immunization uptake and therefore an increase in disease incidence and 

deaths attributable to vaccine preventable diseases (10). One of the major safety concerns 

that generated massive public interest in the last twenty years was the presumed 

association between the measles, mumps, and rubella (MMR) vaccine and autism, which 

was first published in The Lancet journal in 1998 (11).Two years later, The Lancet totally 
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withdrew the report it published in 1998, with reason that findings of the research had been 

intentionally falsified (13). Despite withdrawal of the report, the program experienced a 

major drawback; the utilization of MMR vaccine dropped in the UK from 91% in 1998 to 

80% by 2004.A number of measles outbreaks occurred almost a decade after transmission 

of the disease had been eradicated within the UK and subsequently, in 2008 it was  

reported to be endemic (13). 

In 2003, five northern Nigeria states directed their inhabitants to decline administration of 

the oral polio vaccine (OPV) to their children, with claims that the vaccines were laced 

with infertility causing agents in a plan by European and American governments to curb 

growth of the predominantly Muslim population. As a result, there was re-emergence of 

polio in more than 15 countries in Africa which were polio-free and the challenges to 

eradication of this disease remain till present (14). In February 2017, the introduction of 

Measles-Rubella (MR) in a mass vaccination campaign for children in 5 states in India 

suffered a major setback from false information on social media about adverse effects such 

as sterility and autism due to the MR vaccine (16). As a matter of fact, in some southern 

India districts where most children had already received several vaccine doses, the general 

opinion of well-educated people (including some pediatricians) was that parents should not 

accept further doses of MR vaccines in the interest of their children’s safety (16).Therefore 

the study was aimed at improving the understanding of the AEFI pattern in Kenya and 

possibly inform the various stakeholders on additional measures to be taken to improve 

vaccines safety and minimize adverse events. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

A vaccine is a substance of biological nature that is administered to healthy people to 

evoke immune response against a target disease (17). Due to their efficacy, high cost-

effectiveness, and safety, vaccines are considered a very effective intervention in public 

health (18). Compared with other medical interventions, their impact is long-term and 

positive with considerably low initial costs. 

Just like any medical product, no vaccine is completely safe or completely effective (19). 

Compared to most medicinal substances, vaccines are mostly given to healthy, young 

people (children) for preventing occurrence of disease and therefore monitoring for safety 

is paramount (18). The World Health Organization (WHO) in 1974 started its Expanded 

Programme on Immunization (EPI) and since then the number of  children vaccinated 

against common diseases preventable by vaccines has risen from 5% to around 80% during 

their first year after birth, with a consequent reduction in the prevalence of the diseases 

(18).  

2.2 Types of Vaccines 

Vaccines are mainly categorized according to the antigen used to prepare them. Their 

formulations therefore affect their usage, storage and administration. The globally 

recommended vaccines can be classified into four major categories as shown in Figure 2.1 
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Figure 2.1: Major categories of vaccines used globally - (WHO vaccine safety basics 

2020) 
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2.2.1 Live Attenuated Vaccines (LAVs) 

These vaccines are obtained from viruses or bacteria which have been made weak under 

specified conditions. Once introduced into a healthy individual they replicate, but due to 

their weak nature, they will not cause disease or will result in very mild form of the 

disease. LAVs usually elicit a very strong immune response; close to that elicited by 

infection with the pathogenic form of the micro-organism. However, since LAVs are 

composed of living organisms they can be very unpredictable and this raises concerns 

about their safety and stability. In some rare cases, the weakened micro-organisms may 

revert to the infectious form and cause disease in vaccinated individuals (23). Therefore, as 

a precaution LAVs are contraindicated for use in pregnant women. LAVs recommended 

for use by the WHO are: OPV, measles, yellow fever, rotavirus and tuberculosis (BCG) 

vaccines. 

2.2.2 Inactivated Whole Cell Vaccines 

These vaccines are obtained from micro-organisms that have been killed using either 

physical or chemical means and as a result these micro-organisms cannot cause disease. 

Because of the killed micro-organisms, these vaccines sometimes do not stimulate 

immunity in the vaccinated individuals and when they do, this immunity may not be long 

term. They have to be administered in several doses to elicit an adequate immune response. 
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Inactivated whole cell vaccines generally pose zero risk of causing morbidity and are 

considered more stable than LAVs. Examples are Whole Cell Pertussis vaccine and  

Inactivated polio vaccine (24).   

2.2.3 Sub Unit Vaccines 

These vaccines are not made using the live components of the disease causing micro-

organism, they only contain parts of the pathogen that have antigenic properties. Several 

potential subunits of a pathogen are carefully evaluated to establish which specific 

combinations will elicit an effective immune response (25). Subunit vaccines can belong to 

various categories including protein-based subunit, polysaccharide and conjugate subunit. 

2.2.3.1 Protein-based subunit vaccines 

In this type of vaccines, a specific, isolated protein of the pathogen is obtained and used to 

stimulate immune response. The disadvantage is that the isolated proteins by their innate 

nature may get denatured and therefore attach to other antibodies different from the protein 

of the disease causing micro-organism. Examples of these vaccines are acellular Pertussis 

and Hepatitis B vaccines. 

2.2.3.2 Polysaccharide Vaccines 

Some types of bacteria are encapsulated by a polysaccharide layer and this assists them 

evade the body’s immune system especially in children. Polysaccharide vaccines stimulate 

an immune response against components in the micro-organism’s capsule. Such 

components are small, and usually do not possess much ability to elicit an immune 
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response. Therefore, they are not very efficacious in young children and infants and the 

immunity they induce is just short term. 

2.2.3.3 Conjugate subunit vaccines 

These vaccines work by eliciting a reaction against the molecules in the capsule of the 

disease causing micro-organism. Compared to plain polysaccharide vaccines, they use a 

mechanism that attaches the polysaccharide to a transporter protein which stimulates 

immunity that is long term even in young children. Examples are Haemophilus influenzae 

type b (Hib), pneumococcal conjugate and meningococcal A vaccines. 

2.2.4 Toxoid Vaccines 

Some certain bacteria including tetanus and diphtheria produce toxins which invade the 

bloodstream and cause symptoms of the disease. Toxoid vaccines are developed from 

rendering the protein based toxin harmless and using it to elicit immune response (26). The 

vaccines are safe since they cannot cause disease in the human body. They are also fairly 

stable to changes in temperature light and humidity. 

2.3 Components of Vaccines 

Other than antigens vaccines also contain several other ingredients which include 

preservatives, antibiotics, stabilizers and adjuvants. They may also have some byproducts 

from the production process. 
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2.3.1 Adjuvants 

A vaccine adjuvant is a substance which enhances how an individual’s body responds to an 

immunogen (25). Aluminum was first utilized in human vaccines in 1932 and was the sole 

adjuvant in use for close to 70 years (27). Despite its widespread and continued usage, the 

immune mechanism of action of aluminum is not well understood (28). It has been 

postulated that adjuvants enhance immune response by coalescing the antigen close to the 

injection site; this enables them to be easily reached by cells of the immune system (26). 

2.3.2 Stabilizers 

Stabilizers help maintain the stability of the vaccine antigen together with other vaccine 

constituents during storage; this helps in maintaining the effectiveness of the vaccine. They 

also help in preventing the adherence of vaccine constituents to the walls of the vial 

containing the vaccine (26). Instability may result in the loss of antigenic properties and 

reduced efficacy of LAV. Temperature and pH are some of the factors that affect the 

stability of a vaccine and therefore must be monitored closely (29).  

2.3.3 Antibiotics 

Antibiotics are incorporated in the vaccine production process to prevent contamination 

(by bacteria) and appear only in little quantities in the vaccine (23). OPV and Measles 

Mumps Rubella (MMR) vaccine each contain trace amounts of neomycin per dose (24). 

Individuals with neomycin allergy should undergo close monitoring after immunization so 

that in case they react to neomycin, they are managed effectively. 
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2.3.4 Preservatives 

Preservatives are generally used to prevent contamination of vaccines by either fungi 

and/or bacteria, and are incorporated in some vaccine preparations. There are a variety of 

agents used as preservatives for example thimerosal, formaldehyde, and phenol 

derivatives. 

2.4 Adverse Events Following Immunization 

An Adverse event following immunization (AEFI) is any unexpected medical event 

following immunization and which may or may not have a causal relationship with the use 

of the vaccine. The adverse event may be any unfavorable or unintended sign, abnormal 

laboratory finding, symptom or disease (30). 

AEFIs can be classified into five categories namely; vaccine product-related event, vaccine 

quality defect related event, immunization error-related event, immunization anxiety-

related event and coincidental event. 

2.4.1 Vaccine reactions 

A vaccine reaction is one that occurs when a person reacts to the intrinsic features of a 

vaccine, despite the vaccine being formulated, handled and given in the right way (31). 

These include reactions related to the vaccine product and its quality defect. The vaccine 

reactions may be categorized as either severe or minor. 
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2.4.1.1 Minor Reactions 

They typically occur within a few hours of the vaccine administration, have a short 

resolution time and usually pose minimal risk. Their local effects include erythema, pain 

and injection site swelling. Systemic effects include fever, nausea, general body weakness, 

myalgia, headache and loss of appetite. They may be due to the vaccine antigen or other 

components e.g. stabilizers, preservatives and adjuvants (32). A quality and safe vaccine is 

one that keeps these reactions at minimal level while producing the best possible immunity 

(30). 

2.4.1.2 Severe Reactions 

Severe reactions are usually short term. They can cause disabilities but are not usually life 

threatening. They include seizures and anaphylactic reactions as a result of the body’s 

reaction to certain vaccine components. 

2.4.2 Immunization error-related reaction 

This refers to a preventable AEFI that occurs when a vaccine is not handled appropriately 

during its prescription or administration (30). It is therefore important to identify and 

correct these incorrect immunization practices. 

Immunization errors may lead to a conglomerate of events, defined as two or more cases of 

the same adverse event related in place, time or vaccine given. The conglomerates are 

normally attributable to a healthcare worker, facility, or an improperly constituted or 
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contaminated vaccine vial. A number of vials may also be affected by immunization errors, 

for example, frozen vaccines during transportation may lead to increased local reactions.  

2.4.3 Immunization anxiety-related reactions 

During the immunization process some individuals may develop anxiety from fear of 

injections. The most common reactions are fainting, hyperventilation, vomiting and 

convulsions (33). These reactions are mostly short term, resolve on their own  and rarely 

life threatening. Clear explanations by the healthcare provider concerning the 

immunization process and calm, confident administration decreases anxiety levels 

regarding the (vaccine) injection process and thus lower the incidence of these reactions 

(30). 

2.4.5 Coincidental events 

These are events that have a temporal association to the immunization process but are not 

causally related (30).Vaccines are normally administered in infancy and childhood, and 

usually in this period some infections and diseases occur often. Some underlying 

congenital or neurological conditions also manifest during this period. Therefore, it is 

possible to falsely attribute a number of events including mortalities to the vaccines 

through temporal association. The estimated number of coincidental events can be 

estimated by obtaining the normal morbidity and mortality incidence in these age groups 

and the period when the vaccines were administered (34). 
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2.5 Severe Adverse Event 

Although the terms ‘serious’ and ‘severe’ adverse events are often used interchangeably, 

they do not have the same meaning (30). A serious adverse event or reaction is a regulatory 

term, which, as defined by the Uppsala Monitoring Centre (UMC), is any unexpected 

medical event that occurs at any dose and may result in death, requires inpatient hospital 

admission or extension of existing hospitalization, results in significant disability, or is 

life-threatening. Severe reaction is not a regulatory term and includes serious reactions and 

other severe reaction (29). 

2.6 Reporting Adverse Events Following Immunization 

In AEFI surveillance, the most important first step is case identification. The person to 

report an AEFI may be a health worker working in the field or a health facility, volunteer, 

caregiver or any other person who suspects it (31). Usually, reporting is based on suspicion 

of an AEFI and the primary reporter does not have to be certain or carry out causality 

assessment. In many jurisdictions the person who reports first submits a report (using a 

standard reporting form) to the local authority in charge of public health. This report is 

then transmitted upwards, through the intermediary level to the national immunization 

programme or national regulatory authority (31). To improve reporting and case detection 

it is important for the regulatory authority or immunization programme to regularly 

conduct training and sensitization programmes. These are essential in updating skills and 

knowledge and also improving the capacity of the primary reporters. 
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Events to be reported include; AEFIs considered as serious, unusual occurrences associated 

with a recently introduced vaccine, events attributed to an immunization error, 

unexplainable significant events that occur within 30 days of immunization and events that 

elicit considerable parental or public concerns (31). 

2.7 Analysis of AEFI Data 

In vaccines surveillance, it is essential to carry out data analysis on an epidemiological 

basis and share the findings with the various stakeholders. During analysis, the first step is 

to line list all reported AEFIs. This helps to identify clustering or any events that are 

significant and unusual  and therefore require further analysis (31). The AEFI data is then 

arranged by place of occurrence, person, time, vaccine antigens and nature of events. The 

AEFI rates are then calculated using the number of doses administered for each antigen as 

the denominator for calculating reported AEFI rates for each antigen in a specified time 

period (31). 

 Selection of a proper denominator usually poses a major challenge with just a few options 

available as shown below in table 2.2. 

Table 1.2: Options for selecting a denominator in analysis of AEFI data  
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The last step is comparison and interpretation of AEFI rates based on each event per 

antigen. The observed events are compared to the background rates of medical events 

reported in the country. The background rates are unrelated to the vaccines and are 

therefore independent. Observed (reported) rates comprise both vaccine related rates and 

background rates as shown in Figure 2.2 
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Figure 2.2: Illustration of Vaccine reaction rate, Observed rate and Background 

rates-  
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CHAPTER THREE:  METHODOLOGY 

3.1 Study site 

The study was conducted at the pharmacovigilance departments of the Pharmacy and 

Poisons Board (PPB), National Vaccines and Immunization Programme (NVIP) and 

immunization clinics of GCH and AKUHN. The Department of Pharmacovigilance at PPB 

was set up in 2004 and serves as the national pharmacovigilance centre. The immunization 

programme in Kenya is managed by the NVIP. The programme has been in existence since 

1980 when it was established as Kenya Expanded Program on Immunization (KEPI).  

3.2 Study design 

The study was in two parts; the first part was a quantitative retrospective descriptive cross 

sectional study of AEFI reports. The second part was a qualitative key informant interview 

which was done prospectively.  

3.3 Study population 

The study population for the retrospective quantitative study included all AEFI reports 

received at the PPB, NVIP, GCH and AKUHN between January 2015 and December 

2018. For the qualitative part, the study population was a maximum of two key informants 

at each study site, specifically those involved in pharmacovigilance activities. 
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3.4 Eligibility criteria  

a) Inclusion and Exclusion criteria 

All AEFI reports received between January 2015 and December 2018 with all data 

elements completed were included in the study. Reports with some missing key data 

elements such as age, sex, suspected vaccine and nature of AEFI were excluded.  

3.5 Sample size and Sampling techniques 

3.5.1 Quantitative retrospective study 

Most of the data available on AEFIs is through passive surveillance systems such as 

spontaneous reporting (32). The shortcomings of passive surveillance systems include 

underreporting, inconsistent quality of reports, incomplete reports, unavailable 

denominator data, and possible reporting bias. Therefore, universal sampling was done. 

Similar studies conducted in Valencia, Spain (33), India (34) and Brazil (35) utilized all 

reported cases during the respective study periods. This was meant to eliminate sampling 

error and provide data on all the reported AEFIs during the study period that met the 

inclusion criteria. 

3.5.2 Participant recruitment strategy for the key informant interview 

Purposive sampling technique was used to recruit a maximum of two key informants from 

each study site. The heads of pharmacovigilance at each of the study sites were consulted 

to help identify these informants. 
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3.6 Data Collection instruments and procedures 

Data on AEFIs was extracted from both manual and electronic pharmacovigilance reports 

using a structured Data Collection Form (Appendix 4). 

An interview guide in form of a questionnaire (Appendix1) was used to conduct open 

ended interviews to the key informants. The interviews were conducted only after the 

purpose of the interview had been explained to the interviewee and he/she had filled and 

signed the informed consent form (Appendix 5). The proceedings of the interviews were 

captured using a recording device and transcription done as soon as an interview was over. 

In each study site the key informants were interviewed separately to avoid any form of 

external influence to their responses. 

3.7 Variables 

For the retrospective data, the primary outcomes of interest were the most common AEFIs 

reported and the vaccines involved, and frequency of the AEFIs among the various age 

groups. Another outcome of interest was the severity proportion of the reported AEFIs. 

The predictor variables were the age and gender of the patient.  

For the qualitative study, the primary outcomes of interest were the factors affecting the 

delivery of vaccine pharmacovigilance services at both national and facility level. 
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3.8 Quality assurance and data management 

The data collection tools were pre-tested and improved appropriately by the researcher. All 

the raw data collected was entered into Epi-Info version 7(2007-2010) software and a 

database created. The information in the database was backed up on a daily basis by the 

researcher using an external flash drive. Hard copies of the data collection forms and the 

external flash drive were stored in a lockable cabinet to restrict access and enhance 

confidentiality. Data cleaning and validation was done before being exported into STATA 

(version 13) for analysis.  

3.9 Data analysis 

Data analysis was both qualitative and quantitative. Descriptive statistics were used to 

analyze patient AEFI data on sex, age, and suspected vaccine antigen; this was presented 

as proportions and percentages. Data analysis was done using STATA® (version 13.0) 

software. The responses from the questionnaires were extracted and reported according to 

the following themes: (i) AEFI structures, systems and stakeholder coordination (ii) Risk 

management and communication. 

3.10 Ethical consideration 

Approval to carry out this study was granted by the Kenyatta National Hospital/University 

of Nairobi Ethics and Research Committee (KNH/UoN-ERC), PPB, GCH Ethics 

Committee and AKUHN Research Committee (Appendix 6, 7, 8 and 9). Individual 

participant identifier information was omitted and instead, codes were used. The data 
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collection tools and any other materials that were used during the study were kept in a 

lockable cabinet only accessible to the researcher. 
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CHAPTER FOUR: RESULTS 

Review of submitted reports following immunization 

A total of 208 AEFI reports were collected from four study sites namely PPB, NVIP, GCH 

and AKUHN. These reports covered the period from January 2015 to December 2018. All 

the AEFI reports received at NVIP are later submitted to PPB for entry into VigiFlow®. 

VigiFlow® is a web-based Individual Case Safety Report (ICSR) management system that 

is available for use by national pharmacovigilance centers of the WHO Programme for 

International Drug Monitoring.  

Out of the 208 reports collected, 21 (10%) had some missing key data elements hence were 

excluded from the analysis. Figure 4.1 shows the total number of AEFI reports collected, 

excluded and analyzed.  

 

 

 

 

 

 

 Total number of reports collected from the 

four study sites (n=208) 
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Figure 4.1: Number of AEFI reports analyzed between 2015 and 2018. 

The PPB/NVIP had the highest number of reports each year and a cumulative total of 175 

(94%) reports followed by GCH with 10 (5%) and AKUHN with 2 (1%).The highest 

number of AEFIs across the three study sites were reported in 2016 (n=128) with the least 

number of reports (n=5) being reported in 2017.There were no reports from any of the 

institutions in 2015. Table 4.1 shows the number of AEFI reports collected from each 

institution between 2015 and 2018. 

Table 4.1: AEFIs reported per year in each institution between 2015 and 2018 

 Institution 

Year AKUHN GCH PPB/NVIP  Total 

      

2015 0 0 0  0 

2016 1 1 126  128 

2017 0 3 2  5 

2018 1 6 47  54 

      

Total 2 10 175  187 

 

Excluded (n=21) 

 Missing age (n=19) 

 Missing sex (n=2) 

 

Reports analyzed (n=187) 
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4.1: Characteristics of patients affected by the AEFIs 

Of the 187 AEFIs reports analyzed, 93 (49.7%) were from females and 94 (50.3%) were 

from males. About 65 (35%) of the AEFIs occurred in patients aged between 10 years to 

≤15 years. The median age of the participants was 9 years [IQR 3, 11]. The youngest 

patient to experience an AEFI was 18 days while the oldest was 35 years. There was no 

statistically significant difference in the age group distribution of the people who 

experienced AEFIs between the two genders (p=0.795). Table 4.2 shows the distribution of 

AEFIs reported between 2015 and 2018 by gender and age group. 

Table 4.2: Distribution of AEFIs reported between 2015 and 2018 by gender and age 

group 

 

 

Age Group 

Frequency of AEFIs Reported 

   

Male  Female Total 

    

 ≤1 Year 14 16 30  

1-5 Years 27 17 44  

5-10 Years 21 23 44  

10-15 Years 29 36 65  

>15 Years 3 1 4  

    

Total 94 93 187 

 

4.2 Vaccines implicated in adverse events 

The total number of study participants whose AEFI data was analyzed for period 2015-

2018 were 187. A total of 105 (56.2%) of the participants experienced AEFIs due to the 

MR vaccine. This was followed by OPV with 35 (18.7%) participants and MMR with 26 

(13.9%) as shown in table 4.3 
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Table 4.3: Frequencies of adverse events associated with vaccines 

Number of individuals 

Suspected 

vaccine 

Frequency (n) Percent (%) 

   

MR 105 56.2 

OPV 35 18.7 

MMR 26 13.9 

Influenza 4 2 

Pentavalent 3 1.6 

Tetanus 2 1 

Measles 2 1 

Meningococcal 2 1 

Rotavirus 2 1 

Cholera 2 1 

BCG 1 0.5 

Pneumococcal 1 0.5 

DPT 1 0.5 

HPV 1 0.5 

   

Total 187 100 

   

4.3 Distribution of AEFI reports by vaccine and age group 

The MR vaccine was responsible for 9 (30%) of the AEFI cases reported in children aged 

≤1 Year and about 53 (82%) of the cases in those aged 10 to 15 Years. MR therefore 

accounted for the majority of AEFI reports among individuals aged in this age group.  
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OPV was responsible for 10 (33%) of the AEFI cases in children aged ≤ 1 year and 25 

(57%) of the cases in those aged 1to 5 years. OPV accounted for the majority of AEFI 

cases among individuals aged below 1 year. Figure 4.2 shows the number of AEFI cases 

per vaccine in each age group. 

 

 

Figure 4.2: Number of reported AEFI cases per vaccine in each age group 
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4.4 Number of adverse events per individual 

A total of 224 adverse events were reported among the 187 participants in the study. This 

was because 26 (14%) individuals experienced more than one adverse event. Of these, 8 

(31%) were female while 18 (69%) were male. There were 17 individuals who experienced 

two adverse events, 7 who experienced three adverse events and 2 who experienced four 

adverse events. Of the 26 individuals 10 (38%) were in the age group ≤1 year, 14 (54%) in 

the age group 1-5 years and 2 (8%) in the age group >15 years. The vaccine most 

responsible for causing more than one adverse event was OPV with 15 (60%) cases 

reported followed by MR with 5 (20%) cases. Table 4.4 shows the vaccines that caused 

more than one adverse event. 

Table 4.4: Vaccines that caused more than one AEFI 

Vaccine Individuals 

with >1 

AEFI (n) 

Percentage 

(%) 

OPV 15 57 

MR 6 23 

Tetanus 1 4 

Meningococcal 1 4 

Rotavirus 1 4 

BCG 1 4 

Pneumococcal 1 4 

Total 25 100 
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4.5 Types of adverse events reported  

Of the 224 adverse events reported, the most common adverse event was rash at 92 (41%) 

cases reported followed by pyrexia with 23 (10.3%) cases. Other common adverse events 

reported were pruritus, vomiting, diarrhoea, convulsions, anaphylactic reaction, cough and 

muscular weakness as shown in table 4.5. 

 

 

 

 

Table 4.5: Nature of adverse events reported and their frequency 

Nature of AEFI Frequency (n) Percent (%) 

Rash 92 41 

Pyrexia 23 10.3 

Pruritus 9 4 

Vomiting 8 3.6 

Diarrhoea 7 3 

Convulsion 7 3 

Anaphylactic reaction 7 3 

Cough 7 3 

Muscular weakness 6 2.7 

Injection site cellulitis 5 2.2 

Dizziness 4 1.8 

Limb discomfort 4 1.8 

Syncope 4 1.8 

Peripheral swelling 3 1.3 

Injection site swelling 4 1.8 

Abdominal pain 2 0.9 

Death 2 0.9 

Dyspnoea 2 0.9 

Eye pain 2 0.9 

Headache 2 0.9 

Lethargy 2 0.9 
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Pain 2 0.9 

Others⃰ 20 8.9 

Total 224 100 

⃰This represents adverse events that had a frequency of 1. They include anxiety, bacterial sepsis, 

bradycardia, cerebral vasoconstriction, chest pain, conjunctivitis, dysstasia, haematemesis, 

haematochezia, hypotension, hypersomnia, jaundice, myalgia, skin reaction, Stevens-Johnsons 

syndrome, apathy, somnolence, diplegia, decreased appetite and rhinitis. 

4.6 Distribution of the common types of adverse events reported per vaccine  

MR vaccine was responsible for 61 (66%) cases of rash, followed by MMR vaccine with 

20 (22%) cases. Of the 23 cases of pyrexia reported, 10 (44%) of them were due to the 

OPV, 8 (35%) of them due to MR vaccine and 5 (22%) due to the other vaccines. MR 

vaccine was also responsible for every 9 out of every 10 cases (89%) of pruritus reported. 

OPV was responsible for majority of the gastrointestinal adverse events namely diarrhoea 

and vomiting. It accounted for 6 out 8 (75 %) of the vomiting cases and 5 out of 7 (71 %) 

of the diarrhoea cases reported. Table 4.6 shows the nature of AEFIs and the number of 

adverse events per vaccine. 

Table 4.6: Distribution of the various adverse events by vaccine 

Nature of 

AEFI 
Number of adverse events per vaccine 

 OPV MR MMR Others Total 

Rash 8 61 20 3 92 

Pyrexia 10 8 0 5 23 

Pruritus 0 8 1 0 9 

Vomiting 6 2 0 0 8 

Anaphylaxis 0 3 4 0 7 

Convulsions 3 4 0 0 7 
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Cough 6 1 0 0 7 

Diarrhoea 5 1 0 1 7 

      

4.7 Seriousness of the Adverse Events Following Immunization 

Out of the 224 adverse events reported between 2015 and 2018, 7% (n=16) of them were 

classified as serious. Of these 16 cases, 12 of them required inpatient hospitalization while 

4 of them resulted in death. About 8 (50%) of the serious adverse events were due to MR 

with 7 (58%) of the hospitalizations attributed to it. OPV was suspected to have caused the 

2 deaths with MR and rotavirus vaccines causing 1 death each. This is shown in table 4.7 

Table 4.7: Serious adverse events caused by vaccines between 2015 and 2018 in 

Kenya 

 Serious adverse event 

Vaccine Hospitalization Death Total 

    

OPV 2 2 4 

MR 7 1 8 

HPV 1 0 1 

Meningococcal 0 0 0 

Rotavirus 0 1 1 

Pneumococcal 1 0 1 

DPT 1 0 1 

Total 12 4 16 
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About 19 (73%) of the adverse events reported were not serious. However, a total of 5 

(19%) individuals who experienced more than one adverse event were hospitalized while 2 

(8%) of them died. The vaccines suspected to have caused the two deaths were OPV and 

Rotavirus. 

The four mortalities occurred in children aged 18 days, 1 month, 1 year and 12 years. 

Children in the age group ≤1 year accounted for the highest number of hospitalizations 

with 6 (37.5%) cases followed by those in the age group 1 to 5 years with 4 (25%) of them 

getting hospitalized after vaccination. This is shown figure 4.3. 

 

Figure 4.3: Distribution of serious AEFIs in by age-group. 
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4.8 Key Informants 

Table 4.8 below gives a brief description of the key informants interviewed. Two 

informants were from the PPB, two from NVIP and one from GCH. 

 

 

 

Table 4.8: Description of key informants interviewed 

Unit Cadre Number of 

informants 

Job designation 

PPB Pharmacist 2 Pharmacovigilance 

NVIP Pharmacist 2 Vaccine 

pharmacovigilance 

GCH Nursing Officer 1 Paediatric Nursing 

 

4.9 AEFI structures, systems and stakeholder coordination 

From the assessment it was established that the PPB being the national pharmacovigilance 

center had the overall responsibility for AEFI surveillance in Kenya. This is done by the 

pharmacovigilance department which also maintains surveillance for the other medical 

products. There is a defined framework of sharing of information between PPB and NVIP; 
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most of the AEFI reports are collected by NVIP which then transmits them to PPB. 

However, the PPB also receives some of the AEFI reports direct through the suspected 

adverse drug reaction reporting form (appendix 2) and the pharmacovigilance electronic 

reporting system (36). There are currently no national AEFI surveillance guidelines; they 

are currently in draft stage. There has been a gap in AEFI training for health workers 

across the country, the pharmacovigilance training curriculum has mostly concentrated on 

adverse event reporting and post marketing surveillance for other medical products. 

However, a few trainings on vaccine pharmacovigilance have been conducted to members 

of staff at GCH through the Ministry of Health. PPB and NVIP are currently working 

together to revise the training curriculum to include vaccine training for health workers. 

Both institutions take advantage of mass vaccination campaigns and roll out of new 

vaccines (for example, the rollout of the malaria vaccine in 2019) to conduct trainings and 

sensitizations on vaccines handling and pharmacovigilance. 

4.10 Risk Assessment, Evaluation and Communication 

The AEFI reporting rate is very low in the country. Out of approximately 91 million 

vaccine doses distributed only 187 AEFI reports were made. After an AEFI report is 

received at either NVIP or PPB it is checked for validity using the data variables on the 

standard reporting form, these include the date, age and sex of the patient, nature of event, 

suspected vaccine, details of the reporter and outcome of the event. Events that lead to 

either death or hospitalization are termed serious and are investigated for causality and 

outcome. The investigating team present their findings to the National Vaccines Safety 
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Advisory Committee who conduct an expert review. This committee consists of various 

experts including immunologists, pediatricians, pathologists, pharmacologists and 

epidemiologists. The final findings are then presented to the heads of PPB and NVIP who 

in consultation with the Director of Medical Services give feedback to the concerned 

parties and the general public. All reports received are entered into the WHO global 

database, VigiBase and quarterly adverse reports are generated. However, the quarterly 

reports generated are a compilation of adverse events from vaccines and other medical 

products. At GCH, any suspected vaccine adverse event is documented and reported to the 

PPB. A follow up is routinely done at institutional level for any vaccine adverse event that 

occurs, whether serious or not. This follow up enables the institutions to as far as possible 

establish the cause of the adverse event and take corrective action to minimize future 

occurrence. The hospital also carries out educational activities touching on vaccine safety, 

risks and benefits to clients before vaccinations are carried out. This has helped address 

various client concerns on vaccine safety and has also reduced vaccine hesitancy. 
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CHAPTER 5: DISCUSSION 

Vaccine clinical trials often utilize a small number of study participants and therefore it is 

not possible to detect all potential adverse events. Consequently, surveillance of AEFIs 

after vaccines are licensed is always important to continuously monitor their safety during 

their use in the general population. Passive surveillance systems though commonly used in 

many settings have several short comings. These include low reporting rates, incomplete 

data on events reported, lack of denominators (i.e. number of vaccine doses administered 

in a given population ), inconsistent diagnoses due to lack of standardized case definitions, 

and insufficient information on differential diagnoses or diagnoses excluded, which would 

be important for proper causality assessment. In spite of these weaknesses, passive 

surveillance systems still provide vital information because signals and trends can still be 

detected even with incomplete reporting (37). 

In this study, AEFI reports obtained from 187 participants over a four year period (2015-

2018) were analyzed. This is against approximately 91 million number vaccine doses 
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distributed over that period of time, translating to an average of 1 report per every 500,000 

vaccine doses distributed. 

In the field of vaccine pharmacovigilance, Africa has not been very proactive as brought to 

the fore by an analysis of data in the World Health Organization (WHO) vaccine safety 

database, VigiBase, in June 2015. The analysis showed that less than 1% of all the AEFIs 

reported globally were from Africa. The analysis further revealed that about 97% of these 

AEFI reports from Africa came from 10 countries, which were Senegal, South Africa, 

Egypt, Zimbabwe, Ghana, Democratic Republic of  Congo, Nigeria, Morocco, Sierra 

Leone and Tunisia (38). There were no AEFI reports from Kenya entered into VigiBase 

prior to 2016. Between 2016 and 2018 about 6.5 million AEFI reports were reported 

globally according to data extracted from VigiBase, out of this just about 10,324 (0.2%) of 

the reports were from Africa. Of the 10,324 reports from Africa, approximately 2% were 

from Kenya (39). 

5.1 Characteristics of patients affected by the AEFIs 

In this study, comparable numbers of males and females experienced AEFIs. There was no 

statistically significant difference in the age group distribution of AEFIs between the two 

genders (p=0.795). This compares to a study done in Canada which reported minimal 

differences in the number of males and females that experienced AEFIs for vaccines 

administered from 2005 through 2012 (40). A study conducted in Oman reported a 

significantly higher number of adverse events in males than in females (41). Conversely, in 
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another study in Australia there were more events in females than males (42). In this study, 

most of the AEFIs occurred to individuals in the age group >10 years to ≤15 years; 

representing 65 (35%) of all the cases. This is contrast to a study done in Oman which 

reported that the highest proportion of AEFI reports was among children aged < 1 year 

(80.5%) (41). In a study done in Canada, most of the AEFIs occurred in children aged 1 to 

<2 years  followed closely by infants <1 year old (40).  

5.2 Vaccines implicated in adverse events 

MR vaccine accounted for the highest number of reports with 105 (56.2%). This was 

followed by OPV with 35 (18.7%) adverse event reports and MMR vaccine with 26 

(13.9%) adverse event reports. Measles-containing vaccines (MR and MMR) accounted for 

131(70.1%) AEFI reports, while MR, OPV and MMR together accounted for 166 (88.8%) 

AEFI reports.  

The occurrence of the high number of AEFIs related to the MR and OPV vaccines may 

have been due to the increased number of doses administered during mass vaccination 

campaigns during the study period. There was a countrywide mass vaccination campaign 

for OPV in 2017 and for MR in 2016. Usually the main objective of mass immunization 

campaigns is to vaccinate a large proportion of the population in a short period; this has 

been shown to present safety challenges and a consequent increase in AEFI rates.(45), 

(29). 
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AEFIs sometimes differ according to how the vaccine was formulated or manufactured, the 

age of the vaccine recipient, and country (vaccination scheme in use, adverse event 

reporting systems and policies for adverse events compensation); hence it is challenging to 

compare outcomes of AEFIs within a country and between different countries. Because of 

such challenges, this is an area that has not been studied comprehensively (7). 

Commonly encountered issues regarding safety in vaccination campaigns include the 

following points as shown in fig 5.1 
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Figure 5.1:Common safety issues or concerns in vaccination campaigns globally (45). 

 

5.3 Types of adverse events reported  

Of the 224 adverse events reported, the most common was rash at (n=92, 41%) followed 

by pyrexia (n=23, 10.3%). Other common adverse events reported were pruritus (n=9), 

vomiting (n=8), diarrhoea (n=7), convulsions (n=7), anaphylactic reaction (n=7) and 

muscular weakness (n=6). This is similar to a study conducted in Australia in 2017 which 

found reaction on the injection site, fever, rash, vomiting and pain as the most common 

adverse events reported  to the Therapeutic Goods Administration (TGA) (46).  

MR vaccine was responsible for every two out three (66%) of rash cases reported, 

followed by MMR vaccine accounting for about 22% of the cases. This is much higher 

than studies that have been conducted in the past. MCVs have been known to cause rashes 

in about 2% - 6% of vaccinees. The rash usually occurs approximately 1 week after 

Increase in 

immunization 

errors 

Staff may have 

less experience 

with adverse 

events (e.g. 

fainting with 

older children) 

Rumours 

jeopardize 

justification of 

campaign 

If not dealt 

with 

immediately, 

rumours may 

not be 

countered 

sufficiently 



42 

 

 

 

 

vaccination and lasts about 48 hours (47). In their study, Gillet et al (2009) found that skin 

rash following Measles-Mumps-Rubella (MMR) immunization was 1-7% (48). This is 

similar to the 1-5% rate observed among Iranian children (49). Other less common adverse 

events associated with MCVs are lymphadenopathy (8.7%), pain and swelling at injection 

site (2.6% - 13.0%) (48) (49). 

MR vaccine was also responsible for every 9 out of every 10 cases (89%) of pruritus 

reported. The use of MCVs can result in arthritis, rash, malaise, sore throat, pyrexia, 

headache, joint pain and mild lymphadenopathy (47). Of the 23 cases of pyrexia reported, 

35% (n=8) of them were due to MR vaccine. Systemic reactions following administration 

of MCVs includes fever (>39.4 ºC) which occurs in about 5 to 15% of vaccine recipients. 

In some cases, the fever may occur coincidentally, as a result of other infections (47). In a 

study by Fan-Ya Meng et al (2017) the most common AEFIs reported in Anhui Province 

following administration of MCVs from 2009 through 2014 were fever (106.9 per million 

doses), rash (48.3 per million doses), and local reaction (29.3 per million doses) (50). 

Analysis of China’s AEFI surveillance data by Hu et al (2013) between 2008 and 2011 

showed that fever was the commonest adverse event associated with MCVs with a 25.6% 

occurrence (51). In another study, Halperin (2009) found that incidence of fever following 

administration of measles-mumps-rubella-varicella (MMRV) vaccine was between 16 and 

19% (52).  
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OPV was responsible for majority of the gastrointestinal adverse events namely diarrhoea 

and vomiting. It accounted for 6 out 8 (75 %) of the vomiting cases and 5 out of 7 (71 %) 

of the diarrhoea cases reported. These findings are comparable to a study by Nzolo et al 

(2013) and the WHO guidance document on vaccine background rates. In the study by 

Nzolo et al (2013) conducted in Congo the most common AEFIs following vaccination 

with OPV were; headache (22.4%), abdominal pain (17.2%), fever (11.7%), diarrhea 

(9.9%), and asthenia (7.5%) (53). According to the WHO, common minor vaccine 

reactions associated with OPV are fever, irritability, malaise, and non-specific symptoms, 

such as diarrhea, headache, and/or muscle pain (47). 

5.4 Severity of AEFIs 

Between 2015 and 2018 a total of 16 serious adverse events were reported; this accounted 

for about 7% of all adverse events reported. Of these 16 cases, 12 of them required 

inpatient hospitalization while 4 of them resulted in death. This is consistent with a study 

conducted in Australia which found that most of the reported AEFIs in 2017 were 

classified as non-serious (88%) with 12% classified as serious.(46). The observed 7% of 

AEFIs defined as serious is in concurrence with findings from AEFI surveillance systems 

in; Australia (11%), and the United States of America (14.2%), but it differs remarkably 

from the findings in Germany (19%) Croatia (3%) and Zhejiang province, China (1%). The 

observed differences may be as a result of different reporting practices of the various 

countries. These differences point to a bias in reporting of serious AEFIs, which in most 
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cases have been observed to be significantly lower in active surveillance systems and in 

clinical trials compared to passive surveillance systems (54). 

OPV was suspected to have caused the 2 deaths with MR and rotavirus vaccines causing 1 

death each. MR vaccine was responsible for 6 out every 10 (58%) hospitalizations due to 

AEFIs. The four mortalities occurred in children aged 18 days, 1 month, 1 year and 12 

years. AEFI investigations of the deaths that occurred showed there was no causal 

relationship with the vaccines administered. There was no conclusive information on the 

hospitalizations regarding the duration and outcome. 

A study by Singh et al (2018) found that, 32% of the fatal AEFIs occurred following three 

vaccines used together (OPV,DPT and Hep B), and 22% followed two vaccines used 

together (OPV and pentavalent). Yu et a l(2016) found that 91.9% of the serious AEFIs 

occurred in  patients <7 years of age, and 8.1% occurred in patients >7 years of age. Fatal 

events accounted for 0.2% of all reported AEFIs; all cases were infants (<1 year of age) 

with 60% being females and 40% male (51). 

 In the USA, a review by the Institute of Medicine (IOM) on deaths reported post 

vaccination in children in the early 1990s showed that most of deaths reported were 

coincidental and there was no causal relationship to vaccination (55).    

Several other published reviews of data from VAERS for various vaccines and vaccine 

types have not found significant patterns that would indicate a causality between 

vaccination and deaths following vaccination  (56) (57) (58) (59) (60). 
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5.2 Vaccines pharmacovigilance and stakeholder coordination  

A robust pharmacovigilance system involves not just adverse events data collection but 

also effective mechanisms to enable adequate communication of medical products safety 

information to health care professionals and the public, and incorporation of 

pharmacovigilance activities into the various levels of the health system and public health 

programs (61). 

When a pharmacovigilance system is not comprehensive, adverse events still occur but it 

becomes very difficult to estimate or compute the size and magnitude of the problem. In 

addition to the impact of adverse events on morbidity and mortality and the resultant costs 

to health systems, vaccine adverse events are also associated with reduced confidence in 

the health system and vaccine hesitancy (61). 

National pharmacovigilance guidelines offer guidance on how pharmacovigilance should 

be conducted in a country. The “Guidelines for the National Pharmacovigilance System in 

Kenya” mainly focus on drugs without any mention of vaccines (62). The country is in the 

process of developing guidelines on immunization safety surveillance but at present they 

do not exist. Development and implementation of guidelines will serve as a basis for 

coordination of activities among various stakeholders. 

Training is a critical component of the vaccine safety surveillance system and its follow-up 

activity (64). Trainings and sensitizations for health workers across the country on 

vaccines pharmacovigilance have been few and intermittent. According to the WHO, 
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HCWs are the primary reporters of AEFI across the globe (64). It is therefore important to 

empower them on matters related to AEFIs through regular trainings and provision of 

relevant reference materials. Masika et al, 2014 found that only 29.2% of nurses working 

in Nairobi city council hospitals had good knowledge on AEFI surveillance and only about 

a third of them had good practice towards AEFI surveillance (65). Lack of training may be 

a big contributor to the low number of AEFI reports received at the NVIP and PPB. For 

example, in the year 2015 there was no single AEFI report received at both institutions.  

To continuously build vaccine safety capacity among staff in countries, an online platform 

that offers training to the various people involved in vaccination safety issues at various 

levels was developed by WHO in 2012. The e-learning course is free, self-guided and user-

friendly therefore can be taken in any setting and over any period of time (64). 

5.4 Risk assessment, evaluation and communication 

Risk assessment is dependent on signal generation; Nwokike & Eghan, 2010 emphasize on 

the need of constantly assessing and evaluating signals, especially those that are of public 

health importance (66). The procedure involves confirming the signal’s validity, searching 

the relevant databases and literature, gathering and compiling expert opinions, then making 

decisions, and implementing appropriate measures to lower the risks. Signals can be 

generated only when adverse events are reported. In Kenya, approximately 91 million 

vaccine doses were distributed between 2015 and 2018 with 187 AEFI reports analyzed; 

this translates to a reporting rate of <0.01/100,000 vaccine doses. A similar analysis carried 
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out in Zimbabwe over a 10 year period found an annual reporting rate of 0.58 per 100,000 

vaccine doses (68). A study by Alguacil-Ramos et al (2016)  found that out of the more 

than 13 million vaccines doses administered to the Valencian community in Spain during 

2005 through 2011,the reporting rate of adverse events was 12.4/100,000 doses 

administered with the highest value in 2009 (27.4/100,000) (33). This shows that the AEFI 

reporting rate in Kenya is very low. 

According to WHO, vaccine hesitancy was one of the top ten threats to global health in 

2019; vaccine hesitancy is the reluctance or refusal to vaccinate despite the availability of 

vaccines (69). There are several reasons why people shy away from vaccinations; 

a vaccines advisory group to WHO identified complacency, inconvenience in access to 

vaccines, and lack of confidence as major reasons for hesitancy. Health workers, especially 

those in communities, have been shown to be the most trusted informants and influencers 

of vaccination related decisions. Therefore it is important to continuously support them to 

convey the right, relevant and credible information on vaccines (70).  
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CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

In this study, comparable numbers of males and females experienced AEFIs. The AEFI 

reporting rate is very low; it stands at <0.01 per 100,000 vaccine doses distributed. MR 

vaccine accounted for more than half of the AEFI reports followed by OPV. Measles-

containing vaccines (MR and MMR) accounted for 70.1% of the AEFI reports, while MR, 

OPV and MMR together accounted for 88.8% of the AEFI reports. The occurrence of the 

high number of AEFIs related to the MR and OPV vaccines may have been due to the 

increased number of doses administered during mass vaccination campaigns during the 

study period. 

The most common adverse event was rash followed by pyrexia. Other common adverse 

events reported were pruritus, vomiting, diarrhoea, convulsions, anaphylactic reaction and 

muscular weakness. 

Majority of the adverse events experienced were minor with serious events accounting for 

7% of all adverse events reported. 

There are currently no national AEFI surveillance guidelines; they are currently in draft 

stage. There has been a gap in AEFI training for health workers across the country, the 
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pharmacovigilance training curriculum has mostly concentrated on adverse event reporting 

and post marketing surveillance for other medical products. Trainings and sensitizations 

for health workers across the country on vaccines pharmacovigilance have been few and 

intermittent .This may be a big contributor to the low number of AEFI reports received at 

the NVIP and PPB. 

6.2 Recommendations 

Based on the findings of the study the following recommendations were made: 

 The development of AEFI surveillance guidelines should be finalized and once complete 

they should be disseminated widely to health workers across the country. 

 Health workers should be sensitized and encouraged to take up the free online vaccine 

pharmacovigilance courses offered by WHO. This will greatly improve their knowledge 

and possibly increase the vaccine adverse events reporting rate and quality of reports. 

 The PPB should develop an online reporting platform specifically for vaccine adverse 

events. This may increase the reporting rate and also the quality of reports submitted. 
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APPENDICES: 

Appendix 1: Key Informant Questionnaire 

STUDY TITLE: ANALYSIS OF ADVERSE EVENTS FOLLOWING 

IMMUNIZATION IN KENYA 

Part A: 

Questions to the personnel involved in AEFI surveillance at PPB and NVIP: 

1. Are there national guidelines for AEFI surveillance in Kenya?  Yes___  NO___ 

If yes, how accessible are they by health workers? 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

………………………………………………………………………………………….. 

 

2. Which institution between PPB and NVIP has the overall responsibility in AEFI 

surveillance? .................................................................................................................. 

 

Is there a defined framework for sharing of information between the two institutions? 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

3. Since health is a devolved function as per the constitution of Kenya 2010, how does the 

NVIP/PPB ensure that health workers under the devolved units receive adequate training 

on AEFI surveillance and reporting? 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 
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…………………………………………………………………………………………. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

 

4. How would you rate the reporting rate of AEFIs in public, faith based and private health 

facilities across the country? (i) Low____   (i) Average_____ (ii) Above Average_____  

(iii) High____ 

For responses i, ii and iii above, what measures has the PPB/NVIP taken to improve this? 

………………………………………………………………………………………….. 

………………………………………………………………………………………… 

…………………………………………………………………………………………. 

 

5. a) What happens after an AEFI report has been submitted? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

……………………………………………………………………………………….. 

………………………………………………………………………………………… 

b) Is there regular analysis of the data reported on AEFIs? 

………………………………………………………………………………………… 

…………………………………………………………………………………............. 

c) How are reports on serious AEFIs handled? 

…………………………………………………………………………………………. 

………………………………………………………………………………………….. 

…………………………………………………………………………………………... 

…………………………………………………………………………………………… 

6. Is there a national AEFI expert review committee? Yes___ No____ 

 If yes, who are the members and what is their mandate? 

………………………………………………………………………………………………… 
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…………………………………………………………………………………………………. 

………………………………………………………………………………………………….. 

………………………………………………………………………………………………….. 

……………………………………………………………………………………………………

………………………………………………………………………………………………. 

 

 

Part B: 

Questions to staff responsible for pharmacovigilance in private hospitals 

1. Who is responsible for reporting of AEFIs in this institution? 

…………………………………………………………………………………… 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

 

2. Has any member of staff received training received training on pharmacovigilance of 

vaccines and reporting of AEFIs? If yes how many and what are their cadres? 

…………..…………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

………………………………………………………………………………………. 

 

3. What happens when a suspected AEFI case occurs following vaccination: 

 

(i) In this facility? 

………………………………………………………………………………. 

………………………………………………………………………………. 

………………………………………………………………………………. 

………………………………………………………………………………. 
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(ii) In another facility but the person presents to this facility 

……………………………………………………………………………… 

……………………………………………………………………………… 

……………………………………………………………………………… 

………………………………………………………………………………. 

 

 

 

 

 

4. What are some of the challenges encountered in identification and reporting of AEFIs? 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

………………………………………………………………………………………….. 

…………………………………………………………………………………………… 

 

5. Is the data reported on AEFIs utilized at institution level? If yes, please indicate how? 

………………………………………………………………………………………….. 

…………………………………………………………………………………………... 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

 

6. Are there any client education activities regarding vaccine safety issues that this institution 

carries out? Do they help reduce vaccine hesitancy? 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

…………………………………………………………………………………………….. 
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Appendix 2: Suspected Adverse Drug Reaction Reporting Form 
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Appendix 3: AEFI Reporting Form  
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Appendix 4: Data capture form 

Name of Institution……………………..                 Year of Reports……………………….. 
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Appendix 5: Written Informed Consent 

STUDY TITLE: ANALYSIS OF ADVERSE EVENTS FOLLOWING 

IMMUNIZATION IN KENYA 

 

Introduction 

My name is Dr.Kelvin Murigoh, a postgraduate student in the School of Pharmacy at the 

University of Nairobi. I am currently pursuing Masters of Pharmacy in Pharmacovigilance 

and Pharmacoepidemiology. I would like to seek your consent to participate in this study. 

Kindly read the consent form below and feel free to ask any questions you may have. 

Purpose of the study: The purpose of this study is to analyze and characterize adverse 

events following immunization in Kenya. 

Study Procedures: The study is divided into two parts; the first part involves collection 

and analysis of all AEFI reports reported between 2015 and 2018 in four study sites. The 

second part involves an interview to key informants at each of the study sites. The 

interview will take approximately 40 minutes. It will be an open discussion on your 

knowledge and experience regarding the study 

Benefits of participation: There might be no direct benefits from your participation in the 

study but your contribution will lead to improvement in the field of vaccine 

pharmacovigilance with regard to reporting of AEFIs. 

Risks and Discomforts: The study has minimal risks as it involves retrospective 

collection of AEFI reports and filling out questionnaires. The nature of questions asked 

will not in any way elicit discomfort or psycho-social harm to you. 

Confidentiality: To protect your privacy, your name will not be filled on the data 

collection instrument. For this study, you will be assigned a unique number that i will use 

to identify you in a password protected database. With your approval the interview will be 

recorded and whatever information you provide will be held in strict confidence. The 

voices recorded will be masked to protect the identity of the interviewees. The results from 

this study may be published or presented at professional meetings but your name will not 

be used or associated with the findings. 

Ethics approval for this study was sought from the KNH/UoN ethics committee. 

Compensation: You will not receive any form of payment for taking part in the study. 
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Voluntary participation: Your participation in this study is voluntary and refusal to 

participate will not result in any penalties. 

Contacts: If you have any question about this study feel free to contact the principal 

investigator, Dr.Kelvin Murigoh (Tel. 0722551648) at the School of Pharmacy, University 

of Nairobi. 

You may also contact the secretary/chairperson, Kenyatta National Hospital/University 

of Nairobi Ethics Review Committee (KNH-UoN ERC) Tel 2726300 Ext 44355 and 

44102, Nairobi-Kenya, or E-mail:uonknh_erc@uonbi.ac.ke 

 

 

Statement of Consent 

I have and understood the information provided the study and any questions regarding the 

study have been answered. I willingly consent to participate in this study. 

Name of Participant……………………………………………………………….. 

Signature…………………………………………………………………………… 

Date………………………………………………………………………………… 

 

Researcher’s Statement 

I, the undersigned, have fully explained the relevant details of this research study to the 

participant named above and responded adequately to questions raised. 

A copy of this informed consent has been provided to the participant. 

Researcher’s Name…………………………………………………………………… 

Signature……………………………………………………………………………… 

Date…………………………………………………………………………………… 

You can contact any of the following researchers: 

 The Principal Investigator Dr.Kelvin Murigoh; 0722551648, 

 The lead supervisor Prof A.N Guantai; 0722636427 or, 

 Dr. Margaret Oluka; 0722604216 
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Appendix 6: KNH/UoN ERC approval letter 
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Appendix 7: PPB Student Confidentiality Agreement 
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Appendix 8: Aga Khan University Hospital research approval 
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Appendix 9: Gertrude’s Children’s Hospital Ethical Approval Letter 
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