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DEFINITION OF TERMS 

 

Adverse event following immunization (AEFI): Any untoward occurrence following 

immunization but which does not necessarily have a causal relationship with the vaccine. 

Causality assessment: It is the determination of whether a causal relationship exists between 

a vaccine (and / or vaccination) and an adverse event. 

 

Market authorization holder: a company which has been approved by the regulatory 

authority to market a medicinal product in the country. 

 

 National regulatory authority: this is a national agency responsible for ensuring that 

medicinal products released for public use are evaluated properly and meet international 

standards of quality and safety 

 

Passive AEFI surveillance: This means that no active measures are taken to look for AEFI 

other than encouragement of health professionals and others to report safety concerns. 

Reporting entirely depends on the initiative and motivation of potential reporters. 

 

Serious AEFI: An AEFI is considered serious if it results in death, is life-threatening, 

requires in-patient hospitalization or prolongation of existing hospitalization, results in 

persistent or significant disability/incapacity, is a congenital anomaly/birth defect, or requires 

intervention to prevent permanent impairment or damage 

 

Surveillance: The continuing, systematic collection of data that is analyzed and disseminated 

to enable decision-making and action to protect the health of populations. 

 

Vaccine pharmacovigilance: Vaccine pharmacovigilance is defined as the science and 

activities relating to the detection, assessment, understanding and communication of adverse 
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events following immunization and other vaccine- or immunization-related issues, and to the 

prevention of untoward effects of the vaccine or immunization. 

 

. 

ABSTRACT 

Background: Vaccines are biological products which are used to produce or enhance 

immunity against vaccine preventable diseases (VPDs).  Public confidence in vaccines is 

critical to the success of any immunization programme.  For a National Immunization 

Programme (NIP) to achieve high and sustained population coverage, the vaccines have to be 

perceived as being very safe by a majority of the population.  The main aim of having a 

functional system for pharmacovigilance of vaccines is to facilitate early detection and 

analysis of adverse events following immunization (AEFI) and quick and appropriate 

response in order to minimize negative impact to the NIP and to the health of individuals. 

Study objectives: The main objective of the study was to assess the Kenyan vaccine 

pharmacovigilance system.  The specific objectives of the study were to analyse policy, law 

and regulations governing vaccine pharmacovigilance in Kenya; to assess the systems, 

structures and stakeholder coordination for vaccine pharmacovigilance; to determine signal 

generation and data management in vaccine pharmacovigilance; to assess risk assessment and 

evaluation in pharmacovigilance of vaccines; and to analyse risk management and 

communication in pharmacovigilance of vaccines. 

Study design: A descriptive cross-sectional study was conducted. Ten key informants from 

the Pharmacy and Poisons Board (PPB) and the Unit of Vaccines and Immunization Services 

(UVIS) were selected based on purposive sampling.  Data were collected using the Indicator-

based Pharmacovigilance Assessment Tool (IPAT), a metric instrument designed and 

validated by Management Sciences for Health (MSH).  The evaluation also involved review 

of relevant vaccine pharmacovigilance documents in the institutions assessed.  A scoring 

system was used to quantify assessment results. 

Study site: The study was carried out at the Pharmacy and Poisons Board (PPB) and the Unit 

of Vaccines and Immunization Services (UVIS). 
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Data analysis: Microsoft Excel was used to compute scores.  For computation purposes, 2 

points were awarded for each core indicator attained, 1 point for each supplementary 

indicator attained and 0 points when an indicator was not attained. 

Results: The score in the area of policy, law and regulations was 50%.  Lack of specific laws 

dedicated to pharmacovigilance and non-involvement of MAHs in post-marketing activities 

were the main weaknesses identified.  Systems, structures and stakeholder coordination 

scored 24%.  The basic structures of vaccine pharmacovigilance were not in place and there 

was insufficient coordination of stakeholders in the country.  The score for signal generation 

and data management was 40%, risk assessment and evaluation scored 25%, while risk 

management and communication scored a paltry 12.5%.  

Conclusion: Kenya had a system for pharmacovigilance of vaccines in place.  The National 

Regulatory Authority (represented by PPB) and the National Immunization Program 

(represented by UVIS) were the institutions responsible for pharmacovigilance of vaccines at 

the national level.  There were staffs assigned to carry out vaccine pharmacovigilance 

activities and a reporting tool for adverse events following immunization (AEFI).  However, 

some gaps such as absence of specific legislation, lack of guidelines and absence of an 

organizational structure for vaccine safety were identified.  These resulted in poor 

coordination of vaccine pharmacovigilance activities.  These shortcomings hamper the ability 

of the country to effectively detect and manage vaccine safety issues. 

There is need for the revision of the existing medicines legislation to incorporate elements of 

pharmacovigilance.  It is also important to set up organizational structures with clear 

reporting lines for vaccine pharmacovigilance in order to improve vaccine safety monitoring 

in the country. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

The Kenya Expanded Program on Immunization (KEPI) was established in 1980 as part of 

the global Expanded Programs on Immunization (EPIs).  Its mandate was to coordinate 

immunization against six common childhood diseases at that time namely: tuberculosis, 

poliomyelitis, whooping cough, diphtheria, tetanus and measles; and to provide tetanus 

toxoid immunization to all pregnant women (1).  The Unit of Vaccines and Immunization 

services (UVIS) was established in 2007 and its mandate is to coordinate all vaccination 

services provided in Kenya.  In 2001, three new vaccines were introduced to the KEPI 

schedule. They are yellow fever vaccine (introduced in two counties), Hepatitis B vaccine 

and Hemophilus Influenza type B vaccine (1).  Pneumococcal Conjugate Vaccine (PCV) was 

introduced in 2011 (2) and Rota Virus vaccine in 2013 (1).  Apart from EPI schedule 

vaccines, UVIS also coordinates tetanus vaccine for pregnant women, tetanus toxoid for 

trauma, vaccinations for special groups such as travelers and food handlers, routine 

emergency vaccinations for dog bites and snake bites, and vaccinations in response to 

outbreaks (1).   It is estimated that 68 percent of children, of ages 12-23 months, in Kenya are 

fully vaccinated (3). 

Development of vaccines has evolved over the years with evolving technologies (4).  

Vaccines can be grouped into seven classes based on the method of production (5).  The first 

vaccines to be developed were based on live attenuated or inactivated pathogens and on 

inactivated toxoids (5). Examples of these are vaccines against tuberculosis (live attenuated), 

vaccines against pertussis (inactivated) and diptheria toxoid vaccine.  Over the years 

polysaccharide vaccines against some strains of meningococcus and pneumococcus were 

developed (5). These vaccines were conjugated to carrier proteins to improve their 

immunogenicity. This gave rise to a class of vaccines known as glycoconjugate vaccines. An 

example is the vaccine against Haemophilus influenzae.  Vaccines against pathogens such as 

hepatitis B virus, human papillomavirus, pertussis (acellular pertussis vaccine) and 

meningococcus B are made from purified recombinant protein antigens that form a non-

infectious viral-like protein (VLP). Acellular pertussis vaccine has replaced whole cell 

pertussis vaccine in many countries since it has a better safety profile (4).  Recent advances in 
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genomics contributed to the development of the first universal vaccine against type B 

meningococcus (5).  In 2010, the American Food and Drug Administration (FDA) approved 

the first therapeutic vaccine known as Sipuleucel-T for treatment of prostate cancer (5). 

Various institutions are involved in addressing vaccine-related safety issues globally. The 

Global Advisory Committee on Vaccine Safety (GACVS) was established in 1999 to advise 

the World Health Organization (WHO) on vaccine-related safety issues.  WHO is, therefore, 

able to respond promptly, efficiently and with scientific rigor to safety issues of potential 

global importance (6).  The Brighton collaboration (BC) was launched in 2000.  It is an 

international, voluntary and independent collaboration of scientific experts. The collaboration 

develops standardized case definitions for AEFI and guidelines for data collection, analysis 

and presentation for global use (7).  The Council for International Organization of Medical 

Sciences (CIOMS) and WHO established a joint working group on vaccine 

pharmacovigilance in 2005.  The working group contributes in the development, review, 

evaluation and approval of AEFI case definitions as developed by the BC collaboration 

process.   Additionally, the working group develops general definitions strictly focused on 

vaccine pharmacovigilance and they collaborate with other CIOMS working groups in 

particular that on Standardized medical dictionary for regulatory activities (MedDRA) 

Queries (SMQs) and CIOMS VIII on signal detection (8). The WHO Program for 

International Drug Monitoring (PIDM) offers a platform for the member states to collaborate 

in monitoring drug safety, notably in identification and analysis of new adverse drug reaction 

(ADR) signals from the data submitted to the WHO global individual case safety reports 

database by member countries (9).  The Global Vaccine Safety Blueprint (GVSB) is a 

document developed by WHO.   It sets out indicators to ensure that all countries have at least 

minimum capacity to ensure vaccine safety  (10). The Global Vaccine Safety Initiative 

(GVSI) was set up to implement the blueprint strategy. 

In Kenya, the National Policy Guidelines on immunization, 2013 has set out both long-term 

and short-term steps to be followed when an adverse event following immunization (AEFI) 

occurs.  It also stipulates that guidelines on management of AEFI must be made available or 

be suitably displayed to health workers offering immunization services.  The UVIS, in its 

comprehensive multi-year plan 2013-2017,  has committed itself to improving surveillance of 

AEFI through production of guidelines, provision of adequate tools and offering  AEFI-

specific training (2).   
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A landscape analysis carried out by WHO in low and middle income countries (LMICs) 

revealed a consistent mismatch between the perceived available infrastructure and experience 

in pharmacovigilance of vaccines(11).  This could be due to sub-optimal utilization of 

existing systems (11).  This mismatch was seen mainly in low income countries. By 2004, 

only 68% of all countries were reported as having a national system for reporting AEFI. Of 

those found in LMICs, only 25% were considered to be adequately functioning (12).  

1.2 Problem Statement 

Immunizations are powerful public health interventions with long-lasting positive impact on 

both the individual and the community (7).  An increase in vaccine coverage has greatly 

reduced the incidence of the target vaccine preventable diseases (VPDs) (13).  A number of 

VPDs have become so rare that most parents (and even health-workers) are no longer familiar 

with their risks and complications.  In such instances, the actual or perceived risk of 

experiencing an AEFI may outweigh the actual or perceived benefit of immunization to an 

individual or the community (7) leading to a decline in uptake of immunization.  Studies have 

shown that a decrease in immunization leads to increased incidences of VPDs in individuals 

and even outbreaks in the community (13).  In 2003, polio vaccination was suspended for one 

year in Nigeria after religious leaders in Northern Nigeria alleged that the OPV had been 

contaminated with anti-fertility drugs.  This resulted in a massive rebound of polio cases and 

a global outbreak of polio.  The suspension caused 80 percent of the world’s cases of polio 

during the stoppage (14). 

1.3 Justification of the study 

AEFI surveillance should be part of all immunization programmes since it helps to sustain 

public confidence in the immunization programme (15).  Public trust in vaccines is important 

in the success of any vaccination programme (16).  Public awareness of vaccine safety has 

increased as a result of increased access to information through various media;  healthcare 

providers have also become more vigilant as a result of strengthened AEFI training (15).  

These have resulted in an increase in the number of concerns raised regarding the quality and 

safety of vaccines and, therefore, more information is demanded by both the public and the 

providers.  

 AEFI surveillance may help to distinguish coincidental reactions from vaccine-related 

reactions and other immunization reactions. This, in turn, avoids inappropriate responses to 
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AEFI reports that can create a sense of panic in the public (15).  Through AEFI surveillance, 

it is possible to identify and correct immunization-related reactions.  

Until recently, vaccines used in LMIC followed the WHO EPI that was based on 

administration of Bacillus Calmette-Guerin vaccine (BCG), Oral Polio Vaccine (OPV), 

diphtheria, tetanus and whole cell pertussis, and measles vaccines during the first year of life 

(16).  Most of these products were manufactured in industrialized countries and had been 

used for many years which allowed their safety profiles to be well documented (16).  The 

creation of the Global Alliance for Vaccines and Immunizations (GAVI) in 2000 resulted in 

increased vaccine coverage both in respect to EPI coverage and in supporting addition of new 

vaccines such as Haemophilus influenzae type b  (Hib), yellow fever, rotavirus and 

pneumococcal conjugate vaccines to immunization schedules (16).  The safety profiles of the 

newer vaccines have not been well documented hence surveillance of AEFI in LMICs need to 

be strengthened.   

Vaccines such as BCG, yellow fever and epidemic meningitis are predominantly used in 

LMICs (16).  Additionally, vaccines used in industrialized countries may vary substantially 

from those used in LMICs.  For example, combination vaccines with acellular pertussis 

(DTaP) are used in industrialized countries while whole cell pertussis (DTwP) is used in 

LMICs; and most industrialized countries have switched from Oral poliovirus vaccine (OPV) 

to Inactivated poliovirus vaccine (IPV) (16) (10).  Both acellular pertussis and IPV have 

better safety profiles than their counterparts (15).    

Vaccinees in LMICs may also present with a different spectrum of adverse events compared 

to those in industrialized countries. This may arise from differences in nutritional status and 

morbidities (16).  It is, therefore, necessary for LMICs to have adequate vaccine 

pharmacovigilance systems in place to ensure that the safety of vaccines used specifically in 

these countries is being monitored.  

1.4 Research Question 

Does Kenya have a functional system for vaccine pharmacovigilance? 

1.5 Study Objectives 

1.5.1 Main Objective 

To investigate the pharmacovigilance of vaccines system in Kenya with the aim of 

identifying areas for improvement 
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1.5.2 Specific Objectives 

1. To analyse policy, law and regulation governing vaccine pharmacovigilance. 

2. To assess the systems, structures and stakeholder co-ordination for vaccine 

pharmacovigilance. 

3. To determine signal generation and data management in vaccine pharmacovigilance. 

4. To analyse risk assessment and evaluation in pharmacovigilance of vaccines. 

5. To analyse risk management and communication in vaccine pharmacovigilance. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

Vaccines are one of the most cost effective public health tools (17).  Vaccination has led to 

the complete elimination of small-pox while polio has been eliminated in some regions of the 

world. Currently approximately 2 to 3 million deaths from measles, whooping cough, 

diphtheria and tetanus are prevented annually through immunization (18).  A vaccine is a 

biological product that produces or enhances immunity to a particular vaccine preventable 

disease (VPD).  Vaccines used in National Immunization Programs (NIPs) usually have a 

favorable risk benefit profile, however, just as with drugs, the use of vaccines is sometimes 

associated with adverse events (16).  An adverse event following immunization (AEFI) is any 

untoward occurrence following immunization but which does not necessarily have a causal 

relationship with the vaccine (15).  AEFI can occur in any immunization program but their 

effects can be minimized using a well structured and managed AEFI reporting and 

investigation system (19).  Pharmacovigilance is the science of detection, assessment, 

understanding, responding to and preventing adverse drug reactions, including reactions to 

vaccines.  Post marketing monitoring of vaccines is essential in measuring the frequency of 

known adverse events and in identifying new adverse events (15).  Through monitoring,  it is 

also possible to identify sub-populations in whom use of a vaccine is contraindicated (16). 

Immunization safety surveillance calls for close collaboration between the National 

Regulatory Authority (NRA) and the National Immunization Program (NIP) since they are 

both responsible for the safety of vaccines (20). The NRA in Kenya is the Pharmacy and 

Poisons Board (PPB).  It regulates the practice of pharmacy and the manufacture and trade in 

drugs and poisons.  The NRA has the overall responsibility of ensuring that all 

pharmaceuticals used in the country are of good quality, are efficacious and are safe for use.  

One of these institutions needs to be the focal point of immunization safety surveillance (20).  

Ideally, a country should have three levels of immunization safety surveillance namely: the 

national level, the intermediate level and the service provider level (15). Figure 1 shows the 

responsibilities and activities at each level of program implementation.  
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Figure 1: Program implementation level, responsibility and surveillance activities. Source: 

Global manual on surveillance of Adverse Events Following Immunization (15). 

2.2 Vaccine pharmacovigilance system 

A  pharmacovigilance system is “the coordinated and interdependent functioning of activities 

to improve benefits and reduce harm related to the use of vaccines by the public through the 

efficient mobilization of various stakeholders and resources at all levels and in all 

sectors”(21).  The system should incorporate activities and resources at facility, county 

national and international levels and foster collaboration among a wide range of partners who 

contribute to ensuring vaccine safety (22).  Figure 2 shows the framework of a functional 

system of pharmacovigilance of vaccines.  Establishing and sustaining such a system requires 

building of institutional capacities.  Capacity building is the creation of an enabling 

environment with appropriate policy and legal framework, institutional development that 

include community participation, human resource development, and strengthening of 

managerial systems (21).  According to Potter and Brough, systemic capacity building can be 

achieved by applying a four-tier hierarchy of needs namely: structures, systems and roles; 

staff and infrastructure; skills; and tools (23).  Figure 3 illustrates the capacities and resources 

required for a functional pharmacovigilance system. 
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Figure 2: a comprehensive framework showing the people, structures and functions involved 

in pharmacovigilance of vaccines (15) 
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Figure 3:  Capacity-Building Model for Pharmacovigilance. Adapted from Systemic capacity 

building: A hierarchy of needs 

2.3 Classification of AEFI 

AEFI can be classified based on the cause of the reaction or based on the seriousness and 

frequency of the reaction (15).  The cause specific vaccine reactions are further classified into 

five categories namely: vaccine product-related reactions, vaccine quality defect-related 

reactions, immunization error-related reactions (programme errors), immunization anxiety-

related reactions and coincidental events (15).  Vaccine product-related reactions are 

attributable to the inherent properties of the vaccine product (16).  They occur even when a 

vaccine has been prepared, handled and administered correctly (15).  The reaction may be an 

idiosyncratic immune-mediated reaction or it may occur as a result of replication of vaccine-

associated microbial agent.  Vaccine quality defect-related reactions occur due to one or more 

quality defects of the vaccine (or its administration device) that occurred during the 

manufacturing process (20).  Examples of such quality defects include insufficient 

inactivation of wild-type vaccine agent and product contamination during manufacturing.  

Such incidences were fairly common in the early years of immunization programs but have 

become rare since the introduction of Good Manufacturing Practices (GMP) (15).  

Immunization error-related reactions (also known as programme errors) arise from technical 

errors in vaccine storage, preparation, handling or administration.  These reactions are, 
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therefore, preventable (15).  Immunization anxiety-related reactions arise from anxiety of the 

vaccine recipient about the vaccination, for example a teenager fainting after immunization 

(15).  Coincidental events are not caused by vaccination but are a chance occurrence or are 

caused by underlying illnesses. 

Based on frequency of occurrence, AEFI can be classified as very common (>=10%), 

common (>=1% and <10%), uncommon (>=0.1% and < 1%), rare (>= 0.01% and < 0.1%) 

and very rare (< 0.01%) (15).  Common minor vaccine reactions include local site reactions 

and fever (15) . These reactions are usually self-limiting and rarely require symptomatic 

treatment.  However, reactions caused by live attenuated vaccines can be serious and even 

fatal in severely immunocompromised individuals (20).  An AEFI is serious if it results in 

death, hospitalization or prolongation of hospitalization, or results in persistent or significant 

disability/incapacity, or is life-threatening (15).  Most of the rare and serious vaccine 

reactions such as seizures, thrombocytopenia, hypotonic hyporesponsive episodes (HHEs) 

and persistent inconsolable screaming usually do not lead to long-term problems (20).  

Anaphylaxis is potentially fatal but treatable without leaving any long-term effects.  

2.4 Steps in AEFI Surveillance 

There are several steps involved in immunization safety surveillance namely: case detection 

(reporting), AEFI investigation, analysis of AEFI data, causality assessment and corrective 

actions and follow-up (20).  The reporting of AEFI mainly relies on spontaneous reporting by 

health-workers (24).  Awareness regarding monitoring and management of AEFI is crucial in 

the success of a passive surveillance system (17, 13).  Regular training and awareness 

programmes should be conducted to update the knowledge and keep the interest of the 

primary reporters (20).  In a study done in Australia, AEFI reporting was found to be 

infrequent among all cadres of health-workers with reporting being lowest in the cadres that 

had the least training on AEFI reporting (25).  Health-workers in the private sector should 

also be encouraged to report AEFI to the public health authorities (15).   Each country should 

come up with a list of events to be include in its reporting system as reportable events (15).  

An AEFI report should ideally be made as soon as possible so that an immediate decision can 

be made on the need for action and investigation.  

An AEFI investigation may involve rigorous scientific evaluation of an AEFI or it may be a 

simple assessment.  Not all AEFI reported need to be investigated.  Criteria must be 

developed to guide on which AEFI require investigation (15).  Serious AEFI and AEFI 
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clusters need to be investigated immediately with assistance from the central level (26).  The 

main aim of an investigation is to determine the cause of an AEFI and implement follow-up 

action (15).  An investigation should identify any immunization error related reactions and 

distinguish them from vaccine reactions and coincidental events.  Investigators should focus 

on identifying system problems rather than blaming individuals (15).  Figure 4 shows the 

steps involved in an AEFI investigation. 

 

Figure 4: Steps involved in AEFI investigation (15)  

 

Analysis of AEFI data may be carried out at both the national and sub-national level.  

Analysis at the national level is important in identifying rare vaccine adverse events and 

detecting signals.  Analysis at the sub-national level helps in identifying program errors and 

ensuring corrective action is effected (15).  Examples of AEFI data to be analyzed include: 

total AEFI reported, reported AEFI by place, cluster and time, cluster analysis and reported 

AEFI by antigen. 

Causality assessment is the systematic review of data on an AEFI case with the goal of 

determining the likelihood of causal association between the event and the vaccine received 

(18).  Causality assessment can be done at various levels namely the individual level, the 

population level and in the context of investigating signals.  Causality assessment should 

ideally be carried out by a reviewing team of experts drawn from various relevant specialties.  
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All serious AEFI  and AEFI occurring at a higher than normal frequency or at an unusual 

severity should be selected for causality assessment (15).  Signals generated from individual 

and clustered reports and any AEFI recommended by the review team for assessment should 

also be selected for causality assessment (18).   

The actions to be taken after an AEFI occurs depend on the nature and severity of the AEFI.  

Mild symptoms such as fever can be managed by assuring the parents and by administering 

anti-pyretic agents if necessary.  Management of severe events such as anaphylaxis requires 

that emergency equipment be at hand in all immunization centres.  Communication and 

training are follow-up actions that have long-term effects.  Communication to key 

stakeholders, especially in times of crises must be handled carefully.  In a survey carried 

among various experts in vaccine pharmacovigilance from LMICs, risk communication was 

perceived as the most underdeveloped area of vaccine safety overall (11). 

2.5 Types of immunization safety surveillance  

2.5.1 Passive surveillance 

Passive surveillance relies on voluntary AEFI reporting from immunization service 

providers/hospitals/parents to the AEFI surveillance system.  Passive surveillance 

theoretically allows anyone in the country to report (15).  Due to the wide coverage, passive 

AEFI surveillance can detect early unknown serious AEFI. The main disadvantage of this 

type of surveillance is under-reporting  (24) and therefore, it cannot be used to determine 

whether the rate of an adverse event has increased.  Other disadvantages are reporting of 

unconfirmed diagnoses, lack of denominator data and unbiased control groups (27).  

2.5.2 Active surveillance 

Active surveillance is primarily used to characterize profile, rates and risk factors for AEFI 

(15). Newly introduced vaccines and special immunization campaigns need active 

surveillance and/or epidemiological studies to augment the passive surveillance.  Active 

surveillance may be carried out for selected AEFI at selected institutions (sentinel sites) or in 

the community setting (cohort event monitoring). 

2.5.3 Ad hoc studies 

These are epidemiological studies done to further expand AEFI surveillance activities. They 

include case-control studies, cohort studies and case-series studies (15). 
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2.6 Examples of immunization safety surveillance systems 

In the USA, the vaccine adverse events reporting system (VAERS) was established in 1990 

and is dedicated to reporting vaccine adverse events.  It is monitored by both the Centre for 

Disease Control (CDC) and the Food and Drugs Authority (FDA).  Health workers, state 

immunization providers, vaccine manufacturers and vaccine recipients can report AEFI.  The 

first rotavirus vaccine was introduced in 1999.  The VAERS detected an increased risk of 

intussusception associated with it and it was withdrawn from the market (28).  It has been 

used to monitor the adverse events associated with influenza vaccine containing thiomersal 

(29).  

In India, the National Pharmacovigilance program was launched in 2004.  The responsibility 

of AEFI surveillance lies with the public health departments of state governments which then 

report to the NRA.  Data are collated and compiled at the department of preventative and 

social medicine in major hospitals (19). 

2.7 Vaccine safety issues 

All vaccines can potentially cause injection site reactions, fever and other systemic reactions, 

and rarely anaphylaxis (16).  Live attenuated vaccines can induce a mild form of the disease 

and very rarely the severe disease; measles vaccine causes a mild rash in 5% of the recipients 

and the risk of paralytic disease after a dose of oral polio vaccine is 0.3 per million doses 

(16). The acceptable level of harmful effects of vaccines is extremely low since they are 

normally given to healthy individuals and also to a large segment of the population.  This 

means that even rare effects may translate into a significant number of people affected.  

Additionally, as vaccine preventable diseases become less prevalent as a result of 

immunization programmes, the public becomes increasingly intolerant to AEFI.  A single 

serious event or a cluster of events may reduce the public confidence in immunization 

programs leading to a decline in immunization rates.  Passive surveillance is the cornerstone 

of monitoring post-licensure safety of vaccines. The main goal of post marketing surveillance 

of vaccines is early detection of adverse events. 

Since the introduction of vaccines, there have been several cases of harmful effects of 

vaccines to the recipients.  During the early stages of vaccine development, a number of these 

cases were attributed to quality defects during the manufacturing process.  Other cases can be 

attributed to the inherent properties of the vaccine product and some cases are due to human 

error.  In 1930 in Luebeck, Germany, 256 newborns were vaccinated with oral BCG.  In the 
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subsequent months, 130 developed tuberculosis and 77 died.  Investigations revealed that the 

batch had been contaminated by a virulent strain of Mycobacterium tuberculosis during the 

manufacturing process (9, 5).  A mass influenza vaccination campaign against H1N1 virus 

strain was carried out in the USA in 1976.  It was suspended after an unacceptably high 

occurrence of Guillain-Barre syndrome (GBS) was attributed to the vaccine.  At least 500 

cases of GBS were diagnosed, 25 of which were fatal (16).  The first licensed rotavirus 

vaccine (RotashieldTM) was withdrawn from the market after it was found to increase the risk 

of intussusception in children. The vaccine adverse events reporting system (VAERS) in the 

USA detected the signal and subsequent investigations confirmed the increased risk leading 

to the withdrawal.  In April 2008, four children died in India after receiving measles vaccine. 

The deaths occurred within 15 to 20 minutes after vaccination.  No resuscitative equipment 

was available at the site of vaccination.  Investigations into the incident identified human 

error as the most likely cause of the AEFI and that these deaths were most likely preventable 

(19).  

Serious adverse events attributed to vaccines are rare.  Many claims are usually made 

associating vaccines with adverse events without any scientific evidence.  Such vaccine 

scares based on rumors can profoundly disrupt immunization programs.  They should be 

addressed promptly by vaccine safety experts by collecting evidence to either support or 

refute the claims.  An example of a vaccine scare based on poor science was the hypothetical 

association of MMR vaccine to autism.  This led to a massive drop in MMR coverage in the 

UK from 92% in 1995/96 to 80% in 2003/04 resulting in various measles outbreaks (16). 

Numerous studies have failed to find an association between MMR vaccine and autism (30). 

In 2003, polio vaccination was suspended for one year in Nigeria after religious leaders in 

Northern Nigeria alleged that the OPV had been contaminated with anti-fertility drugs.  This 

resulted in a massive rebound of polio cases and a global outbreak of polio.  The suspension 

caused 80% of the world’s cases of polio during the stoppage (14).  Recently in Kenya, it was 

alleged that the tetanus toxoid vaccine being administered to women of child-bearing age 

contained human chorionic gonadotropin (β-HCG) for population control.  This rumor could 

have a negative impact in the fight against maternal and neonatal tetanus (MNT).  Having a 

functional AEFI surveillance system with an effective communication strategy could 

minimize the negative impact that such rumors have on the NIP.  
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CHAPTER 3 

METHODOLOGY 

3.1 Study Design  

A descriptive cross-sectional study method was employed. Ten key informants from the PPB 

and UVIS were interviewed. The evaluation also involved collection and review of relevant 

pharmacovigilance-related documentation in the institutions assessed. A scoring system was 

used to quantify assessment of results. 

 

3.2 Study site  

The study was carried out at the Pharmacy and Poisons Board (PPB) and at the Unit of 

Vaccines and immunization services (UVIS).  The PPB is the National Drug Regulatory 

Authority in Kenya.  It was established under the Pharmacy and Poisons Act, Chapter 244 of 

the laws of Kenya.  The Board regulates the Practice of Pharmacy and the Manufacture and 

Trade in drugs and poisons.  The PPB has the mandate of ensuring that all pharmaceuticals 

used in the country are safe, efficacious and of good quality.  In 2004 the Department of 

Pharmacovigilance was set up at the Pharmacy and Poisons Board with a vision to develop, 

implement and continuously upgrade an appropriate system for detecting, reporting and 

monitoring adverse drug reactions (ADRs). 

 

The immunization programme in Kenya is managed by the UVIS.  The UVIS falls within the 

department of preventive and promotive health services under the Ministry of Health. The 

unit has been in existence since 1980 when it was established as Kenya Expanded Program 

on Immunization (KEPI).  It was renamed the Division of Vaccines and Immunization (DVI) 

in 2008 and later the Unit of Vaccines and Immunization Services.  The UVIS collaborates 

with the PPB in monitoring and addressing vaccine safety issues. 
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3.3 Study population 

The study population was key informants at the PPB and the UVIS, specifically those 

involved in pharmacovigilance. Additionally, all relevant pharmacovigilance-related 

documents in the institutions assessed were reviewed. 

3.4 Sample Size and Sampling Techniques. 

 

Purposive sampling technique was used to recruit interviewees.  The inclusion criterion 

employed was PPB and UVIS members of staff who are involved in addressing vaccine 

safety issues.  The head of Pharmacovigilance at the PPB and the head of the UVIS were 

consulted to help identify these staff.  A list of all those willing to be interviewed was made 

and a discussion held with each one of them individually to determine the most convenient 

times to carry out the interviews. The sample size was determined by the data saturation 

point, that is, the point where no new themes emerged from the interview data.  A census 

approach was used to review the relevant pharmacovigilance related documentation in these 

institutions. 

3.5 Research Instruments and Data Collection Techniques 

The indicator-based pharmacovigilance assessment tool (IPAT) (appendix VI) was used to 

collect data. IPAT was designed and validated by management sciences for health (MSH) 

through its strengthening pharmaceutical systems (SPS) programme.  Its specific purpose is 

to assess pharmacovigilance systems in developing countries.  IPAT indicators are 

categorised into five components which represent a functional pharmacovigilance system.  

The components are policy, law and regulation (4 indicators); Systems, structures and 

stakeholder coordination (15 indicators); signal generation and data management (6 

indicators); risk assessment and evaluation (8 indicators) and risk management and 

communication (10 indicators). The indicators are further classified into core (C) and 

supplementary (S).  A country is considered to have a minimally functional 

pharmacovigilance system if it achieves all the core indicators.  Achievement of the 

supplementary indicators reflects the level of sophistication of the pharmacovigilance system. 
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 An interview guide was generated from IPAT and used to conduct structured interviews.  

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. The proceedings 

of the interviews were captured in writing and transcription was done as soon as an interview 

was over.  Additional information was collected from relevant pharmacovigilance-related 

documents to serve as evidence in support of interviews. 

 

Various studies have been carried out using the IPAT.  In 2011, a study was carried out in 

nine sub-sahara African countries (including Kenya) by MSH using IPAT to assess the 

pharmacovigilance systems (31).   The tool has been used to assess pharmacovigilance 

systems in African countries such as Ghana, Rwanda and Burkina Faso.  It has also been used 

in Europe to assess systems in Ukraine and in Asia to compare pharmacovigilance systems 

across five Asian countries. 

3.6 Exclusions 

For the purposes of this study, indicators number 2.12, 3.1, 5.1, 5.8 and 5.10 were not 

used. This is because they were more relevant in assessing the national 

pharmacovigilance system as opposed to assessing pharmacovigilance in the 

immunization programme. 

3.6 Data Analysis 

Data analysis was both qualitative and quantitative.  Microsoft excel was used to compute 

scores. For scoring purposes, 2 points were allocated for a core indicator fulfilled, 1 point for 

a supplementary indicator fulfilled and 0 points when an indicator was not fulfilled.   For 

quantitative indicators (2.13, 4.4, 5.3, 5.4, 5.5, 5.6, 5.7 and 5.10) critical thresholds have been 

set as described in IPAT (appendix 3). 

3.7 Ethical considerations 

Approval to conduct the study was sought and granted from Kenyatta National 

Hospital/University of Nairobi Ethics Review Committee (Appendix I, approval number 

P59/02/2015). All the study participants consented to being interviewed.  The interviews 

were carried out at the PPB and UVIS from 7th September, 2015 to 29th September, 2015.  

The names of the key informants were not recorded during data collection and processing.  

Each informant was assigned a code to maintain anonymity.  Administrative approval was 

also sought from the PPB (appendix 2) and UVIS. 
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3.8 Dissemination plan 

The findings of this study will be disseminated to the PPB, the UVIS, the MoH department of 

preventative services and other stakeholders in the form of an executive summary.  The study 

findings will also be published in a peer-reviewed journal. 
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CHAPTER 4 

RESULTS 

4.1 Key informants 

The table below gives a brief description of the key informants interviewed.  Five informants 

were from the PPB and five informants from the UVIS.  The interviewees included five 

pharmacists, two pharmaceutical technologists and three public health officers. 

Table 1: Description of key informants 

Unit Cadre Number of informants Job designation 

PPB Pharmacist  1 Pharmacovigilance  

Pharmacist  1 Quality assurance and 

medicines information 

Pharmaceutical 

technologist 

2 Pharmacovigilance 

pharmacist 1 Drug registration 

UVIS Pharmacist  2 Pharmacovigilance of 

vaccines 

Public health officer 1 Pharmacovigilance of 

vaccines 

Public health officer 2 Training  
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4.2 Key findings 

The assessment revealed that none of the five pharmacovigilance areas assessed scored above 

50%.  Policy, law and regulation had the highest score of 50% and structures, systems and 

stakeholder coordination had the least score of 24%. 

Figure 5: Key findings 
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4.3 Policy, law and regulation 

An assessment of the aspects of policy, law and regulations governing vaccine 

pharmacovigilance was done using four indicators. The results are shown in table 2 below. 

Only two indicators were attained giving a score of three (3) out of six (6). 

 

Table 2: Indicators on law, policy and regulation 

  Policy, law and regulation     

        

 Indicator 

no Pharmacovigilance area 

Type of 

indicator Score 

1.1 

Existence of a national policy document taking 

pharmacovigilance into account C 2 

1.2 

Specific reference to pharmacovigilance in the national 

medicines legislation /similar legislation C 0 

1.3 Legal provision for MAH to report adverse  events S 0 

1.4 

Legal provision for MAH to conduct post-marketing 

surveillance activities S 1 

  Total score   3 

  Percentage score (%)   50 

        

Key; MAH refers to market authorization holder, C is core indicator and S refers to supplementary 

indicator.  For scoring purposes, 2 points were allocated for a core indicator fulfilled, 1 point for a 

supplementary indicator fulfilled and 0 points when an indicator was not fulfilled 

A review of the Kenya National Policy Guidelines on Immunization found that it covered 

various topics on vaccine safety including management and reporting of AEFI, storage and 

transportation of vaccines, safe injection practices, safe disposal of vaccination waste and 

immunization of special groups. The Pharmacy and Poisons (Registration of drugs) Rules has 

set out conditions for registration of new drugs.  Rule (9), sub-rule (2) states that certain 

drugs may be given conditional registration and require the MAH to conduct clinical trials 

after registration to establish quality, safety and efficacy.  A review of safety reports 

submitted to the PPB revealed that 32 PSURs had been submitted by the time of the study but 

none of them was for vaccines. 
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4.4 Systems, structures and stakeholder co-ordination 

Fourteen (14) indicators were used to assess the structures, systems and stakeholder 

coordination of vaccine pharmacovigilance in Kenya.  The results are shown in table 3 below. 

Only four (4) indicators were attained; two of which were core indicators and two were 

supplementary.  The total score was six (6) out of twenty four (24) 

Table 3: Indicators on structures, systems and stakeholder coordination 

  Structures, systems and stakeholder coordination     

        

 Indicato

r no. pharmacovigilance area 

Type of 

indicator Score 

2.1 Existence of a vaccine pharmacovigilance unit C 0 

2.2 

Clear mandate, roles and responsibilities of the 

pharmacovigilance unit C 0 

2.3 Availability of question and answer service on vaccine safety C 0 

2.4 Designated staff for vaccine pharmacovigilance C 2 

2.5 Existence of a budget for vaccine pharmacovigilance activities C 0 

2.6 Existence of ARC/vaccine safety advisory committee C 0 

2.7 Existence of national vaccine pharmacovigilance guidelines C 0 

2.8 Existence of patients' safety SOPs C 0 

2.9 

Existence of basic communication material for 

reporting/providing information C 2 

2.10 Existence of a bulletin on safety of vaccines C 0 

2.11 Existence of basic material in the PV unit S 1 

2.13 Healthcare professionals trained on vaccine PV last year S 0 

2.14 

Existence of a platform of coordination across all PV 

stakeholders C 0 

2.15 Membership with the WHO UMC S 1 

  Total score   6 

  percentage score   24 

Key:PV refers to pharmacovigilance 

From the assessment, it was identified that the UVIS had 3 staff members designated 

responsibilities for pharmacovigilance of vaccines but their roles were not limited to 

pharmacovigilance activities. The three included two pharmacists and one public health 
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officer. The unit had basic communication technologies for reporting and provision of 

information. The communication technologies included several desktop and laptop 

computers, internet, telephones and e-mail.  The staff also had access to various core 

reference materials.  The reference materials found at UVIS included the Kenya National 

Pharmaceutical Policy (KNPP), the Pharmacy and Poisons Act CAP 244, list of registered 

vaccines, WHO pharmaceutical newsletter, National Policy Guidelines on Immunization, 

Immunization Manual for Healthworkers and Global Manual on Surveillance of AEFI.  

The UVIS had no bulletin featuring vaccine safety nor did it contribute vaccine safety articles 

to any newsletter in the past year.  It was reported that no platform existed for coordination of 

stakeholders in vaccine pharmacovigilance.  A map of the stakeholders was also not availed. 

Respondents from PPB reported that plans were underway to link pharmacovigilance of 

vaccines activities to the activities of the national pharmacovigilance centre.   

The assessment revealed that the NIP had no pharmacovigilance unit and no clear mandate 

for vaccine pharmacovigilance.  There was no documentation on the organizational structure, 

roles, responsibilities and reporting lines. The roles played by the national pharmacovigilance 

centre and the UVIS in vaccine pharmacovigilance were not clearly defined.  The UVIS did 

not have a question and answer service for vaccine safety-related issues.   However, the 

respondents from UVIS reported that they occasionally received calls from health workers 

regarding vaccine safety issues.  Despite the fact that AEFI surveillance was included as an 

activity in UVIS comprehensive multi-year plan (CMYP) 2013-2017, no budget was 

dedicated for pharmacovigilance.  There were no national AEFI guidelines but it was 

reported that its development was in progress.  A draft of the guidelines was presented and 

reported to be a joint effort between the PPB and the UVIS.  Respondents from the UVIS 

reported that the draft guidelines were ready for printing and distribution but there were no 

funds for carrying out the exercise.  At the time of the study, the national ARC had not been 

constituted but it was reported that an ad hoc ARC was constituted as need arose. 

It was reported that no formal training had been offered to HCWs on pharmacovigilance of 

vaccines.  Respondents from UVIS, however, reported that immunization service providers 

had been given some training on AEFI surveillance as part of introduction of rotavirus 

vaccine to the immunisation schedule in the country.  
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4.5 Signal generation and data management 

Aspects of signal generation and data management were assessed using five (5) indicators, all 

of which were core indicators. Two indicators were attained to give a score of four (4) out of 

ten (10). The results are shown in table 4 below 

Table 4: Indicators on signal generation and data management 

  Signal generation and data management     

indicator 

no. Pharmacovigilance area 

Type of 

Indicator Score 

3.2 

Existence of a database for tracking vaccine 

pharmacovigilance activities C 0 

3.3 Existence of a form for reporting AEFI C 2 

3.4 

Existence of a form for reporting suspected defective product 

quality C 2 

3.5 Existence of a form for reporting suspected vaccination errors C 0 

3.6 

Existence of a form for reporting suspected vaccination 

failure C 0 

  Total score   4 

  Percentage score (%)   40 

        

 

The UVIS had an AEFI reporting form (Appendix VII) but the interviewees reported that the 

form had not been widely distributed due to lack of funds to print and distribute them.  The 

reporting form contained all the core variables as advised by WHO (15).  A form for 

reporting poor quality medicinal products is printed and distributed by the PPB.  No reports 

on poor quality vaccines had been submitted at the time of the study.  There was no form for 

reporting treatment and/or vaccination failure and medication errors. There was no database 

for collating AEFI reports in Kenya.  The respondents at the PPB reported that they enter the 

AEFI reports they receive into their database while those at UVIS report that they file the 

reports they receive. 
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4.6 Risk assessment and evaluation 

Analysis of aspects of risk assessment and evaluation in vaccine pharmacovigilance was carried out 

using eight (8) indicators.  Only two of the indicators assessed were attained to give a score of three 

(3) out of twelve (12) points.  The results are shown in table 5 below. 

Table 5: Indicators on risk assessment and evaluation 

  Risk assessment and evaluation     

Indicato

r no Pharmacovigilance area 

Type of 

indicator Score 

4.1 Number of medicine utilization reviews in the last year S 1 

4.2 Vaccine product quality survey in the last five years S 0 

4.3 Incidence of vaccination errors quantified in the last year S 0 

4.4 Number of AEFI reports received in the last year C 0 

4.5 Number of active surveillance activities in the last five years C 2 

4.6 Percentage of vaccinees in whom AEFI  were reported last year C 0 

4.7 Percentage of vaccinees who experienced vaccination failure C 0 

4.8 

Percentage of patients for whom serious unexpected AEFI were 

reported in the last year S 0 

  Total score   3 

  Percentage score (%)   25 

 

Only one AEFI report was received in the national pharmacovigilance centre in the year 

2014.  There was no system at UVIS for reporting incidences of immunization errors and 

unexpected adverse events.  No product quality survey for vaccines had been carried out in 

the last five years.  The UVIS reported to have carried out vaccine utilization reviews in 2014 

and 2015. In 2015, a review of post-introduction uptake of rotavirus vaccine was undertaken. 

In 2014 a review of the uptake of vaccines in the country was carried out.  One active 

surveillance study (the Vaccine Adverse Events in Kenya) was retrieved from the PPB 

database on clinical trials.  It was carried out from 2011 to 2013 by the Kenya Medical 

Research Institute (KEMRI) to evaluate the risk of AEFI following administration of 

pneumococcal conjugate vaccine (PCV 10). 
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4.7 Risk management and communication 

Seven (7) indicators were used to assess various components of risk management and 

communication. Only two (2) indicators were attained to give a score of one (2) out of eight 

(8).  The results are shown in table 6 below  

Table 6: indicators on risk management and communication 

  Risk management and communication     

Indicato

r no Pharmacovigilance area 

Type of 

Indicato

r Score 

5.2 Pre-qualification scheme of vaccine manufacturers S 1 

5.3 

Number of vaccine safety information received and addressed last 

year S  0 

5.4 Percentage of publications of any vaccine information bulletins S  0 

5.5 

Number of vaccine safety issues of local relevance identified from 

outside sources S  0 

5.6 Number of letters sent to health care professionals on vaccine safety S  0 

5.7 

Average time lag between identification of serious AEFI and 

communication to health care professionals C  0 

5.9 Community education activities on vaccine safety S  1 

  Total score    2 

  Percentage score (%)    25 

 

All vaccines used in Kenya are prequalified by WHO and registered by the PPB.  The UVIS 

does not keep a register of the safety information requests it receives though the respondents 

said that they sometimes receive calls regarding vaccine safety.   There were also no registers 

of safety alert letters developed and distributed. The time lag between identification of 

serious AEFI and communication to health care workers could not be determined as there 

were no records. Several television and radio interviews were given in 2014 and 2015 on 

vaccine safety.  The key informants reported that the UVIS relies on communication from 

WHO on vaccine safety. The respondents could not tell whether any such information had 

been used locally. 
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CHAPTER 5 

DISCUSSION 

5.1 Policy, law and regulation 

Existence of pharmacovigilance policy indicates that a country is highly committed to 

improving medicine safety.  A policy statement of pharmacovigilance is the guiding 

document and authority that mandates the need, scope, direction and activities a country 

should carry out.  The Kenya National Pharmaceutical Policy (KNPP) 2008 only mentions 

pharmacovigilance in passing.  The WHO recommends that essential statements on 

Pharmacovigilance should be included in the National medicine policy (NMP) (21).  

Examples of essential statements on pharmacovigilance are: commitment to monitor the 

safety and effectiveness of medicine, vaccines and medical devices, and government 

commitment to fund pharmacovigilance activities (21).  Though the Kenya national policy 

guidelines on immunization 2013 have not mentioned vaccine pharmacovigilance, it has-

notably- covered various topics on vaccine safety and effectiveness.  The topics covered 

include management and reporting of AEFI, storage and transportation of vaccines and 

vaccine diluents, safe injection practices, vaccinating special groups (for example, pregnant 

women and the immunocompromised) and disposal of vaccination waste. The policy, 

however, lacks essential statements on pharmacovigilance of vaccines and this may be 

construed as lack of commitment from the government on vaccine pharmacovigilance. In the 

current multi-year plan for 2013-2017, the ministry of health (through UVIS) has emphasized 

its commitment in ensuring vaccine safety by improving AEFI surveillance (2). 

The Pharmacy and poisons Act CAP 244 is the principal law governing the profession of 

pharmacy and the trade in drugs and poisons in Kenya.  Laws and regulations provide legal 

backing for pharmacovigilance and medicine safety activities. The Kenya pharmacy and 

poisons Act does not address pharmacovigilance and has no section that requires MAHs to 

report serious ADRs to the PPB. The assessment determined that the PPB has been 

encouraging MAHs of all registered medicinal products in Kenya to submit PSURs through 

sensitization sessions.  At the time of the study, no PSURs had been submitted for vaccines.  

This may mean that vaccine safety is not considered as important as safety of other medicinal 

products.  
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5.1.1 Implications of lack of policy, law and regulations 

The pharmacy and poisons Act does not require MAHs in Kenya to report serious ADRs to 

the PPB.  This limits the capacity of PPB to mandate post-marketing safety commitments of 

vaccine licence holders and other medicinal products licence holders(32).  This also means 

that manufacturers and MAHs of vaccines and other medicinal products used in Kenya will 

be minimally engaged in vaccinovigilance.  Requirements can be placed on registration to 

ensure effectiveness and safe use of medicinal products and vaccines in the country.  These 

requirements may include: requirement for mandatory reporting of all adverse events related 

to the product, including those that occurred outside the country; requirement for post-

authorization safety studies; requirement for routine and timely provision of all new 

information obtained that is related to safety and effectiveness of the product; and 

requirement for submission of periodic safety update reports (PSURs) (32). 

5.2 Systems, structures and stakeholder coordination 

A comprehensive pharmacovigilance system requires the development of sustainable systems 

and structures with clearly defined roles to allow effective use of available staff and 

infrastructure (22) as illustrated in figure 2.   Effective stakeholder coordination is important 

since it ensures that there is effective communication between the national immunization 

programme, the national pharmacovigilance centre and various other stakeholders involved in 

vaccine safety.  This minimizes any safety gaps that may exist and avoids duplication of 

roles.  It also allows opportunities for leveraging resources to be exploited (22).  Examples of 

vaccine safety stakeholders that could be mapped include the hospitals,  PPB, the national 

pharmacovigilance centre, Disease Surveillance and Response Unit (DSRU), National 

Immunization Technical Advisory Group (NITAG), MAH, manufacturers, WHO PIDM and 

GACVS. 

SOPs are necessary to standardize provision of pharmacovigilance services.  Written SOPs 

for vaccine pharmacovigilance activities were not available.  Training as an indicator is 

measured using the target set by IPAT.  A minimum of 5 percent of professional health care 

workers (HCWs) -including physicians, pharmacists and nurses- need to have been trained on 

pharmacovigilance in the previous year for this indicator to be attained.  Kenya has 

approximately 48,791 doctors, pharmacists and nurses (33) and would be expected to have 

trained at least 2,439 in vaccine pharmacovigilance  
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5.2.1 Implications of weak systems, structures and stakeholder coordination 

National pharmacovigilance guidelines serve as a blueprint of how pharmacovigilance is 

coordinated in a country.  The current guidelines in Kenya focus heavily on drugs without 

any mention of vaccine or medical devices.  The country does not have guidelines on 

immunization safety surveillance.  According to WHO, national AEFI guidelines are a 

critical component in carrying out post market surveillance activities for vaccines (34).  AEFI 

guidelines can be contained in comprehensive national guidelines for health products safety 

surveillance or they can be stand-alone.  Implications of lack of AEFI guidelines can be 

clearly seen in the inability to map out stakeholders of vaccine pharmacovigilance.  

Development and implementation of guidelines will serve as a basis for coordination of 

activities among various stakeholders.  The lack of dedicated budget, SOPs, newsletters, 

question and answer service, ARC and a pharmacovigilance unit indicate inability and lack of 

capacity to detect and effectively address vaccine safety issues. 

No pharmacovigilance training was organised by the immunization programme for central-

level or service provision level staff.  HCWs are the primary reporters of AEFI (15).  To 

improve case detection they need to have good knowledge on AEFI and on the aim of AEFI 

surveillance.  This can be achieved through regular training programmes.  A study carried out 

in the country in 2014 reported that only 29.2% of nurses working in Nairobi city council 

hospitals had good knowledge on AEFI surveillance (35).  Training is also necessary to 

maintain the enthusiasm among the reporters (15).  The implication of lack of training is 

witnessed from the negligible number of AEFI reports received at the UVIS and at the 

pharmacovigilance centre. In the year 2014 only one AEFI report was received at the national 

pharmacovigilance centre.  The total number of reports retrieved from UVIS and PPB was 

five.  This makes it very difficult to detect vaccine safety issues. 

5.3 Signal generation and data management 

Pharmacovigilance of vaccines involves signal detection, signal evaluation and risk 

management (4, 20).   A signal is a reported association between the use of a vaccine and a 

subsequent untoward event that could be a possible indication of a previously unknown or 

poorly documented causal relationship, that is deemed to be of sufficient likelihood to justify 

verification (36).   Signal detection is achieved through reporting of suspected adverse events 

(20).  It is important that AEFI reporting forms be widely distributed in the health facilities 

offering vaccination services in order to facilitate reporting  (15).  Reporting can be improved 

further by making the forms available online and accessible to the public.  The UVIS has an 
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AEFI reporting form but the interviewees reported that the form had not been widely 

distributed due to lack of funds to print and distribute them.  The reporting form contained all 

the core variables as advised by WHO (15).  

Pharmacovigilance covers monitoring of ineffectiveness, medication errors and product 

quality.  A form for reporting poor quality medicinal products is printed and distributed by 

the PPB though no reports on suspected poor quality vaccines had been submitted at the time 

of the study.  The National Quality Control Laboratory (NQCL) in the country has no 

capacity to test the quality of vaccines used in the country.  In case a report is submitted and 

there is need to test the quality of the vaccine, samples are sent to laboratories out of the 

country.    

A national database for collating, managing and retrieving AEFI reports is one of the 

requirements for minimal capacity for vaccine safety activities (10).  There was no database 

for collating AEFI reports in Kenya.  

5.3.1 Implications of lack of adequate systems for signal generation and data 

management 

Signal generation in many countries relies on sensitized health workers who report suspected 

adverse events (32).  Poor availability of AEFI reporting forms in health facilities implies that 

AEFI surveillance activities in Kenya are impaired.  This results in low reporting rates (32).   

5.4 Risk assessment and evaluation 

Risk assessment is triggered by the generation of signals.  It is important to assess and 

evaluate signals, especially those that are of public health importance (32).  Any 

comprehensive pharmacovigilance system needs to periodically review adverse events 

through passive surveillance and evaluate significant safety issues through active surveillance 

(22).  Signals can be generated only when adverse events are reported.  An analysis of AEFI 

reporting rates over a period of 10 years showed an average of 11.4 reports per 100,000 

distributed doses of vaccines (37). Using this rate, Kenya would be expected to have 

generated 22.8 assuming 200,000 doses were distributed in 2014 but only one AEFI report 

was received in the national pharmacovigilance centre in the year 2014.  No product quality 

survey for vaccines had been carried out in the last five years. This may be due to the cost 

implications of sending vaccine samples out of the country for testing or due to the fact that 

all vaccines procured in the country are WHO pre-qualified.  Characterizing incidence of 

preventable AEFI helps to develop strategies on how to reduce their occurrence (38). 
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5.4.1 Implications of limitations in risk assessment and evaluation 

When little effort is made to generate and evaluate signals, opportunities to learn about safety 

of vaccines in real-life is lost.   From the assessment, it is clear that opportunities to collect 

AEFI data have not been exploited.  This means that this information cannot be used to 

inform immunization protocols in the country.   

5.5 Risk management and communication 

The indicators used to assess risk management and communications recognise the role of 

prevention in pharmacovigilance.  If implemented, they can significantly reduce the 

incidence of harm of vaccines.  

All vaccines used in Kenya are prequalified by WHO and registered by the PPB. 

Prequalification provides assurance that the vaccines meet consistent quality standards every 

time.  The UVIS does not keep a register of the safety information requests it receives though 

the respondents said that they sometimes receive calls regarding vaccine safety.   There were 

also no registers of safety alert letters developed and distributed. The time lag between 

identification of serious AEFI and communication to health care workers could not be 

determined as there were no records. Several television and radio interviews were given in 

2014 and 2015 on vaccine safety. This only occurred after allegations of HCG-contaminated 

tetanus toxoid vaccine and death of two children after measles jab.  

Safety issues of local relevance from outside sources can be used to prevent harm in the local 

population. It is very beneficial for countries without full capacity to generate signals. The 

key informants reported that the UVIS relies on communication from WHO on vaccine 

safety. The respondents could not tell whether any such information had been used locally. 

5.5.1 Implications of limitations in risk management and communication 

Risk management and communication has high impact in preventing harm (32).  The 

assessment showed that these opportunities are under-utilised. This means that significant 

vaccine safety issues which would have otherwise been prevented may occur. 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

6.1: Conclusion 

Kenya had a system for pharmacovigilance of vaccines in place.  The National Regulatory 

Authority (represented by PPB) and the National Immunization Program (represented by 

UVIS) were the institutions responsible for pharmacovigilance of vaccines at the national 

level.  There were staffs assigned to carry out vaccine pharmacovigilance activities and a 

reporting tool for adverse events following immunization (AEFI).  However, some gaps such 

as absence of specific legislation, lack of guidelines and absence of an organizational 

structure for vaccine safety were identified.  These resulted in poor coordination of vaccine 

pharmacovigilance activities.  These shortcomings hamper the ability of the country to 

effectively detect and manage vaccine safety issues. 

6.2: Recommendations 

Revise relevant legislation to adequately address safety monitoring 

The pharmacy and poisons Act CAP 244 lacks provision for pharmacovigilance.  It needs to 

be revised to incorporate modern articles of pharmacovigilance such as mandatory reporting 

by MAHs, post-marketing surveillance commitments and conditional registration of new 

medicinal products.  Additionally, regulations need to be developed to enhance compliance 

by the MAHs. 

Define minimum requirements for pharmacovigilance in the immunization programme 

The MoH should define minimum requirements for pharmacovigilance activities in all public 

health programmes, including the national immunization programme.  Such requirements can 

include: development of pharmacovigilance plans before introduction of a new vaccine, a 

focal person for pharmacovigilance who is a liaison with the pharmacovigilance at the PPB 

and include pharmacovigilance indicators (such as data on outbreaks which may suggest 

inefficiency of vaccines and AEFI rates). 

Develop and disseminate AEFI guidelines and SOPs 

AEFI guidelines need to be developed and distributed widely.  The guidelines should include 

most of the following components: 
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 Objectives of the system 

 A list of reportable AEFI 

 Case definition 

 Information on how to report AEFI for both EPI and non-EPI vaccines 

 Process of data analysis and feedback 

 Investigation process, especially for serious AEFI and AEFI clusters 

 Process of communicating to patient, parents, community and country when 

necessary. 

Coordinate stakeholders 

Pharmacovigilance of vaccines is the responsibility of various stakeholders including, UVIS, 

PPB, academic researchers, pharmaceutical industry, donors, immunization service providers 

and the public.  The coordinated functioning of all the stakeholders is important for 

strengthening the system. 

The first step in this process is mapping of all the stakeholders of vaccine pharmacovigilance.  

The roles and responsibilities of these stakeholders should be identified.  These will enable 

identification of gaps and opportunities for synergy, help in planning and improve 

coordination. 

Develop a database for collating and retrieving AEFI data 

UVIS in collaboration with PPB needs to develop a database for AEFI data. The vaccine 

adverse events information management system (VAEIMS) is software developed by the 

international vaccine institute in collaboration with WHO.  It allows transfer of AEFI data 

from the periphery to a central database. It also allows transfer from the national database to 

vigibase (global database).  This software can be adapted for use locally and it is available 

free of charge to all countries.  It is recommended that this software be used in Kenya. 
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Training of health workers 

Routine training on AEFI monitoring and management should be provided to all health 

workers especially immunization service providers.  Health workers are the primary reporters 

of AEFI and effort should be made to ensure that they are adequately trained to identify and 

report AEFI cases. 

Improve communication to health workers and the public. 

Efforts should be made to convey vaccine safety information to health workers in a timely 

and effective manner.  There should be regular publications on vaccine pharmacovigilance in 

a newsletter or a bulletin.  Safety alerts should also be sent out to health workers as need 

occurs.  The public should also be sensitized on AEFI reporting. 

Dedicate a budget to vaccine pharmacovigilance 

Most of the pharmacovigilance activities can only be carried out if there is a dedicated budget 

for them.  The funding needs to be stable and adequate for the activities.  Mapping of 

stakeholders can identify opportunities of leveraging for funds from the various stakeholders. 

Pharmacoepidemiological studies 

The UVIS and PPB should develop memoranda of understanding with universities and 

research institutions to carry out pharmacoepidemiological studies on vaccines 

Recommendation for further studies 

It is recommended that a baseline assessment of the national pharmacovigilance system be 

undertaken using IPAT.  This will help to identify gaps in the system and also identify 

opportunities and resources that can be utilized for vaccine pharmacovigilance.  This allows 

the systems to work in tandem with each other and not parallel to each other. 
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Appendix VI: Indicator-based pharmacovigilance tool (IPAT) 

 

 

 

Indicator 

Number 

 

 

 

Indicator 

 

 

Core/ 

Supplementary 

 

 

Computation  
 

Component 1. Policy, Law, and Regulation 

1.1 

 

Existence of a policy document 

that contains essential statements 

on pharmacovigilance or medicine 

safety (stand alone or as a part of 

some other policy document) 

 

Core 

 

Check “Yes” if there are essential 

pharmacovigilance policy statements within 

the national pharmaceutical policy or other 

policy documents and that policy statement 

was developed or reviewed within the last 

five years. 

 

1.2 

 

Existence of specific legal 

provisions for pharmacovigilance 

in the national medicines 

legislation or similar legislation 

 

Core 

 

Check “Yes” if specific requirements for 

pharmacovigilance or medicine safety are 

mentioned in the laws or the regulation. 

 
1.3 

 

Legal provisions require that the 

marketing authorization holder 

mandatorily report all serious 

ADRs to the national drug 

regulatory authority 

 

Supplementary 

 

Check “Yes” if there are specific legal 

requirements for the MAH to report all 

serious ADRs. 

 
1.4 

 

Legal provisions require the 

marketing authorization holder to 

conduct the same or similar 

postmarketing surveillance 

activities for products as required 

by stringent regulatory authorities 

 

Supplementary 

 

Check “Yes” if there is a mention in 

laws/regulations that some products may be 

registered with restricted conditions due to 

safety concerns 

 

Component 2. Systems, Structures, and Stakeholder Coordination 

2.1 

 

Existence of a 

pharmacovigilance center or 

unit 

 

Core 

 

Check “Yes” if  official documents 

establish the existence of a 

pharmacovigilance center/unit or if the 

documented mandate of the program 

includes pharmacovigilance activities 
2.2 

 

Pharmacovigilance center or 

unit has a clear mandate, 

structure, roles, and 

responsibilities 

 

Core 

 

Check “Yes” if there is an official 

document with clear mandate, 

organizational structure, roles, 

responsibilities, and reporting lines 

for the pharmacovigilance center and 

they have been implemented  
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2.3 

 

Existence of a medicine/vaccine 

information or pharmacovigilance 

service that provides AEFI and 

vaccine safety– related question-

and-answer services 

 

Core 

 

Check “Yes” if key informant 

confirms that there is a vaccine 

safety– related question-answer 

service provided by the DIC or the 

pharmacovigilance center. And 

there are reports or a database to 

confirm this 

 

2.4 

 

A designated staff responsible for 

pharmacovigilance activities 

 

Core 

 

Check “Yes” if key informant confirmed 

that someone is responsible for AEFI 

monitoring and the job description 

verified this 

 

 

2.5 

 

Dedicated budget available for 

pharmacovigilance-related 

activities 

 

Core 

 

Check “Yes” if key informants 

confirm availability of budgets for 

pharmacovigilance activities or 

pharmacovigilance was funded by 

MoH or donors in the previous year 

 2.6 

 

Existence of a national ARC Core 

 

Check “Yes” there is an official 

document constituting a national ARC 

and there are records to confirm that the 

committee met within the last year. 

. 

 

2.7 

 

Existence of national AEFI 

guidelines updated within the 

last five years 

 

Core 

 

Check “Yes” if an official guideline 

document exists and if it has been updated 

in the last five years. 

 
2.8 

 

Existence of protocols or SOPs for 

improving patient safety relating 

to medicine use 

 

Core 

 

Check “Yes” if any formal protocols or 

SOPs exist for improving patient safety 

relating to vaccine use. 

 

2.9 

 

Existence of a minimum core list 

of communication technologies to 

improve access to safety reporting 

and provision of medicine 

information 

 

Core 

 

Check “Yes” if key informant 

confirms communication 

technologies are available. 

Examples of basic communication 

technologies are phones, fax, email 

address, computers, overhead 

projector and database for logging 

calls 

2.10 

 

Existence of an AEFI or vaccine 

safety bulletin (or any other 

health-related newsletter that 

routinely features AEFI or vaccine 

safety issues) published in the last 

six months 

 

Core 

 

Check “Yes” if key informant confirms the 

existence of a bulletin and the last 

edition/issue of the bulletin/newsletter was 

published within the last six months and 

included topic(s) relating to vaccine 

pharmacovigilance. 

 

2.11 

 

Percentage of predefined core 

reference materials available in the 

medicine information or 

pharmacovigilance center 

 

Supplementary 

 

Check “Yes”if pharmacovigilance-related 

core reference materials are available and in 

use at the center that provides AEFI and 

vaccine safety information. 
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2.13 

 

Number of health care providers 

trained on vaccine 

pharmacovigilance in the last year 

 

Supplementary 

 

Enter number of staff trained if key 

informant confirms that health care 

providers were trained and that the 

trainings attended were formal 

pharmacovigilance trainings. Check 

“Yes” if more than 5% of professional 

health care workers (Physicians, 

Pharmacists, Nurses) have been trained 

in vaccine pharmacovigilance. 

 

2.14 

 

Platform or strategy exists for the 

coordination of 

pharmacovigilance activities at 

the national level 

 

Core 

 

Check “Yes” if key informant confirms that a 

formal platform exists for the coordination of 

vaccine pharmacovigilance activities and a 

Vaccine safety stakeholders’ map is in place. 

 2.15 

 

National pharmacovigilance 

center is a full or associate 

member of the WHO 

Collaborating Centre for 

International Drug Monitoring 

(UMC) 

 

Supplementary 

 

Check “Yes” if key informant confirms 

that the national pharmacovigilance center 

is a member of WHO/UMC and 

documentation exists to confirm it. 

  

Component 3. Signal Generation and Data Management 

3.2 

 

Existence of a database for 

tracking pharmacovigilance 

activities 

 

Core 

 

Check “Yes” if key informant confirms 

existence of a central AEFI database and it 

was found to contain AEFI data from various 

sources 3.3 

 

Existence of a form for reporting 

suspected AEFI 

 

Core 

 

Check “Yes” if key informant confirms 

availability of AEFI reporting forms 
3.4 

 

Existence of a form for reporting 

suspected product quality issues 

(as a subset in the AEFI form or as 

a separate form) 

 

Core 

 

Check “Yes” if key informant confirms that a 

form for product quality is available 

3.5 

 

Existence of a form for reporting 

suspected medication errors (as a 

subset in the AEFI form or as a 

separate form) 

 

Core 

 

Check “Yes” if key informant confirms that a 

form for reporting vaccination errors is 

available 

3.6 

 

Existence of a form for reporting 

suspected vaccination failure (as a 

subset in the AEFI form or as a 

separate form) 

 

Core 

 

Check “Yes” if key informant confirms that a 

form for reporting suspected vaccination 

failure 
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Component 4. Risk Assessment and Evaluation 

4.1 

 

Number of medicine utilization 

reviews carried out in the last 

year 

 

Supplementary 

 

Check “Yes” if a vaccine 

utilizationreview/study has been 

carried out in the last year. Report of the study 

was circulated or published 
4.2 

 

Vaccine product quality survey 

conducted within the last five years 

 

Supplementary 

 

Check “Yes” if key informants reports that a 

vaccine quality survey has been carried out in 

the last 5 years and a report is available 

 

 

4.3 

 

Incidence of vaccination errors 

quantified in the last year 

 

Supplementary 

 

Check “Yes” if key informants reports that 

survey on the incidence of vaccination errors 

has been carried out in the last year and a 

report is available 

 

4.4 

 

Number of ADR reports 

received in the last year 

 

Core 

 

Check “Yes” if key informant shows a 

register for documenting AEFI reports and 

that there is a minimum of 11.4 reports per 

100 000 distributed doses 4.5 

 

Number of active surveillance 

activities currently ongoing or 

carried out in the last five years 

 

Core 

 

Check “Yes” if at least one active 

surveillance study is on-going or was 

completed in the last five years 4.6 

 

Percentage of patients in the 

immunization program for whom 

vaccine-related adverse events were 

reported in the last year 

(disaggregated by type of adverse 

event, vaccine, severity, outcomes, 

and demographics) 

 

Core 

 

Check “Yes” if at least 1% of vaccinees are 

documented to have experienced AEFI 

 

4.7 

 

Percentage of vaccinees who 

experienced vaccination failure 

 

Core 

 

Enter “Yes” if the value is at least 1 % 

4.8 

 

Percentage of patients in the 

immunization program for whom 

vaccine-related, serious 

“unexpected adverse events” were 

reported in the last year 

 

Supplementary 

 

Check “Yes” if the immunization program 

has a register or documentation for recording 

new, unexpected adverse events. The value 

may range from 0 to 0.1% 

 
 

Component 5. Risk Management and Communication 

5.2 

 

Prequalification schemes (e.g., 

WHO prequalification program 

and Pharmaceutical Inspection 

Co-operation Scheme) used in 

vaccine procurement decisions 

 

Supplementary 

 

Enter “Yes” if key informant confims that 

pre-qualification reports are used 
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5.3 

 

Number of vaccine safety 

information requests received and 

addressed in the last year 

 

Supplementary 

 

Check the number of requests that were 

addressed and logged in the last year and 

enter “Yes” if 100 requests per million 

population received per year. 

 5.4 

 

Percentage of planned issues of 

the medicine safety bulletin (or 

any other health-related 

newsletter that routinely features 

AEFI or vaccine safety issues) 

published in the last year 

 

Supplementary 

 

If key informant confirms that a publication 

schedule exists, enter “Yes” if the number of 

issues published in the last year is more than 

70% of the total number planned for 

publication 

5.5 

 

Number of vaccine safety issues of 

local relevance identified from 

outside sources (e.g., from another 

country, or from regional or 

international sources) and acted on 

locally in the last year 

 

Supplementary 

 

Enter value if : 

 Key informant confirms that a 

system exists for monitoring new 

safety reports from outside sources. 

 A register exists that confirms the type 

and number of actions or steps taken 

locally to address the safety issues in 

the last year. 

 

5.6 

 

Number of “Dear health care 

professional” letters or other 

safety alerts developed and 

distributed in the last year 

 

Supplementary 

 

Key informants confirm that vaccine 

regulatory alert letters were sent to health 

care professionals within the last year and it 

can be verified 

 
5.7 

 

Average time lag between 

identification of safety signal of a 

serious ADR or significant 

medicine safety issue and 

communication to health care 

workers and the public 

 

Core 

 

Enter value if the following are true— 

 Key informant confirms that vaccine 

safety signals and significant safety 

issues are promptly communicated to 

health workers. 

 A register or some other form of 

documentation on  vaccine safety 

signalswith dates is available. 

Compute the value as follows— 

 Using a list of recent safety warnings 

with dates, identify when in-country 

warnings were communicated. 

 (Average time lag from receipt to 

communication of safety report/Total 

number of reports communicated) × 

100 

 Enter “Yes” if 70% of all locally 

relevant safety warnings were 

communicated within three weeks. 
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5.9 

 

Number of public or community 

education activities relating to 

vaccine safety carried out in the 

last year 

 

Supplementary 

 

Enter “Yes” if at least one community 

education activity was carried out. 
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Appendix VII 

AEFI Reporting form 
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