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Introduction
Globally, immunisation is one of the most cost-effective ways of preventing or reducing the 
severity of infectious diseases. Ensuring that vaccines are safe and effective is a responsibility 
shared by manufacturers, national immunisation programmes (NIPs) and the national medicines 
regulatory agencies (NMRAs).1 Timely detection and investigation of adverse events following 
immunisation (AEFIs), causality assessment, identification of signals, response and appropriate 
communication are essential components of a robust surveillance system.2,3 Not uncommonly, 
AEFIs result in diminished public trust and negatively impact vaccine coverage.4,5,6

The African region contributes a cumulative total of only 0.9% individual case safety reports 
(ICSRs) to VigiBase®, the World Health Organization (WHO) global surveillance safety database.7 
Most of these reports relate to medicines rather than vaccines.7 Robust evidence on the performance 
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and reducing vaccine-preventable diseases (VPDs). Optimising these systems remains a 
critical public health priority.

Objectives: This novel study reviews and evaluates Zimbabwe’s AEFI surveillance system 
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of vaccine safety surveillance is lacking in most low- and 
middle-income countries (LMICs). In Zimbabwe, AEFI 
surveillance is overseen by the NMRA, which is the Medicines 
Control Authority of Zimbabwe (MCAZ), in partnership 
with the Zimbabwe Expanded Programme on Immunisation 
(ZEPI), within the Ministry of Health and Child Care 
(MoHCC).8,9,10 The MCAZ National Pharmacovigilance 
Centre (NPC) was delegated the responsibility of overseeing 
AEFI surveillance since 1998 and is a full member of the 
WHO International Drug Monitoring Program.7,11,12 MCAZ 
processes all AEFIs received from ZEPI for causality 
assessment by the National AEFI Committee, which reviews 
cases monthly or ad hoc if deemed necessary for fatal cases or 
those causing community concern (Figure 1).

As a contributing member of the global database, Zimbabwe 
transmits all ICSRs electronically to VigiBase® and aggregated 
electronic Joint Reporting Forms (eJRF) and electronic AEFI 
data to the WHO Headquarters (HQ) vaccine safety database. 
These data are used for the global indicators of vaccine safety 
surveillance and to assess trends in AEFI reporting for signal 
detection.7,10,12,13

The aim of our study was to provide a descriptive review of 
the Zimbabwean AEFI surveillance system from 1998 to 
2024, highlighting the strengths, weakness and opportunities 
for improvement. The specific aims were to describe the 
following:

•	 The AEFI reports received according to the demographic 
characteristics of the vaccinees, the geographical 
distribution of reporting, suspected vaccine(s) and 
types of AEFIs reported according to the Medical 
Dictionary for Regulatory Activities (MedDRA) system 
organ classification (SOC) and Preferred Terms (PTs).

•	 The trends in the national AEFI reporting rate per 100 000 
surviving infants between 1998 and December 2024 for 
childhood vaccines and for adults after COVID-19 
vaccines using the vaccinated population.

•	 The AEFI causality assessment system, providing a 
synopsis of cause-specific AEFI classifications, including 
immunisation errors and clusters identified through 
spontaneous reporting.

•	 The quality of the Zimbabwean AEFI reports as 
determined by the VigiGrade® completeness score in the 
VigiBase® database.

•	 The performance of the AEFI system in relation to, and as 
assessed by, the WHO Global Benchmarking Tool (GBT) 
AEFI surveillance indicators. 

Research methods and design
Approximately, 300 000–550 000 Zimbabwean children 
below 18 years are vaccinated annually, with vaccine 
coverage rates of 80% – 95% per vaccine, according to the 
Global Alliance for Vaccines and Immunisation (GAVI) 
annual reports from 2012 to December 2024. In addition, 
6 429 117 adults received first doses of COVID-19 vaccines 
and 4 785 620 received second doses from February 2021 to 

December 2023. All deduplicated AEFI reports received by 
the MCAZ NPC and ZEPI from 1998 to December 2024 
were uploaded to the in-house e-pharmacovigilance 
(e-PV) system. The AEFI reports were analysed based on 
their seriousness, type of vaccine and type of AEFI reported 
and were classified according to the MedDRA SOC and 
PTs and demographic data of the vaccines.14,15 The annual 
AEFI reporting rates were calculated separately for 
childhood and COVID-19 vaccines. The AEFI reporting 
rate for childhood vaccines was calculated by dividing the 
total number of paediatric AEFI (serious and non-serious) 
reports received in a year by the total number of surviving 
infants per year and reported as per 100 000 surviving 
infants per year (based on annual UNDP statistics for 
surviving infants in Zimbabwe from 1998 to 2021). The 
AEFI reporting rate for COVID-19 vaccines, administered 
to adults, was calculated by dividing the total number of 
COVID-19 AEFI reports received by the total number of 
any COVID-19 vaccine doses administered to adults.16,17 
Causality assessment was done by the trained National 
AEFI Committee using the WHO AEFI causality 
assessment methodology (2019) and protocols.18,19,20

We assessed the ability of the system to detect immunisation 
errors and clusters as identified by the AEFI National 
Committee. The assessment of completeness and quality of 
the AEFIs reports was determined by the VigiBase® 
VigiGrade completeness score.21 The maximum VigiGrade 
completeness score is 1, and the minimum is zero based on 
four AEFI completeness criteria: patient information (sex, 

AEFI, adverse events following immunisation; MAH, Marketing Authorisation Holder; 
HCW, healthcare worker; EPI, Expanded Programme on Immunisation; ZEPI, Zimbabwe 
Expanded Programme on Immunisation; MoHCC, Ministry of Health and Child Care; 
WHO, World Health Organization; JRF, Joint Reporting Forms; MCAZ/PV, Medicines Control 
Authority of Zimbabwe/Pharmacovigilance; GVP, Good Vigilance Practice; QPPV, Qualified 
Person for Pharmacovigilance.

FIGURE 1: Zimbabwe adverse events following immunisation surveillance process 
flow from vaccination sites to Zimbabwe Expanded Programme on Immunisation 
and Medicines Control Authority of Zimbabwe National PV Centre.
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age, medical history, concurrent conditions); adverse event 
information (event description, outcome of reaction); 
medicine and vaccine information (vaccine generic or trade 
name, time to onset, indication for use) and availability of 
additional information (challenge, rechallenge, case 
narrative, AEFI case investigation, laboratory results, 
including postmortem reports).21 The quality of an AEFI 
report determines the extent to which the report can be 
reliably assessed for causality and incorporated into risk–
benefit decision-making.21 The annual median score of the 
VigiGrade completeness was measured for AEFIs only for 
the purpose of this report. 

The geographical distribution and frequency of AEFI reports 
based on the reporting facility and province(s) from which 
these reports arose were reflected in a heat map.

The WHO GBT is an objective tool for evaluating national 
regulatory systems, identifying strengths and opportunities 
and building regulatory capacity for medicines and vaccines, 
including AEFI surveillance, harmonisation and reliance.22 
We used the results of the independent WHO GBT assessment 
of MCAZ’s NPC in December 2024 to further reflect on the 
performance of the AEFI system. Finally, we identified 
opportunities to strengthen the national AEFI system by 
examining gaps and weaknesses identified in the AEFI 

system, including those highlighted by the WHO GBT 
vigilance indicators.

Ethical considerations
Ethical clearance to conduct this study was obtained from 
the Medical Research Council of Zimbabwe (reference 
number: MRCZ/A/2268) and the University of Cape 
Town Human Research Ethics Committee (reference 
number: HREC 184/2020).

Results
From September 1998 to December 2024, 8181 ICSRs were 
received by the MCAZ NPC, of which 2286 (30.0%) were 
AEFIs, with 548 of these classified as serious. No pregnancy-
associated AEFIs were reported. The demographic 
characteristics of the vaccinees were as follows: 1052 (46%) 
were male, 1180 (52%) were female and 54 (2%) were of 
unknown gender. Most AEFI reports (n = 1767; 77%) 
occurred after routine childhood vaccination in infants 
between 28 days and ≤ 24 months (38%) and children from 
≥ 2 to ≤ 11 years (29%). Adult reports (18–44 years) accounted 
for 12% of all reports (Figure 2).

Adverse events following immunisation reports were 
received from all 11 provinces in Zimbabwe, with 

AEFI, adverse events following immunisation.

FIGURE 2: Age of vaccinees and severity of adverse events following immunisations.
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435 reports (19%) from the capital, Harare. Only 22 (1%) of 
the AEFI reports were not identified by location (Figure 3).

Oral polio vaccines were the most frequently reported vaccine 
associated with AEFIs (n = 647; 31.2% of all AEFI reports) 
(Table 1). Coronavirus disease 2019 vaccines were the second 
most reported vaccine (n = 430; 20.7% of all AEFI reports), 
followed by the measles and rubella vaccine (15.1%), the 
pentavalent (diphtheria, tetanus, pertussis, hepatitis B, 
Haemophilus influenzae B) vaccine (14.7%), measles vaccine 
(11%), pneumococcal vaccine (9.3%), typhoid vaccine (6.1%), 
diptheria, tetanus and pertussis (DTP) vaccine (5.6%), rotavirus 
vaccine (5.1%), Bacillus Calmette-Guérin (BCG) vaccine (2.6%) 
and human papillomavirus (HPV) vaccine (2.3%).

Most AEFIs, as classified by MedDRA SOC, included 
general disorders and administration site reactions (31.5%) 

encompassing events such as local injection site reactions 
(pain, swelling and reduced mobility) and persistent 
crying (Table 2).

Additional categories included skin and subcutaneous tissue 
disorders (22.1%), gastrointestinal disorders (17.2%), nervous 
system disorders (12.2%) and infections or infestations 
(11.6%). The reported frequency of suspected AEFIs grouped 
according to MedDRA PTs included pyrexia (13.8%), 
vomiting (11.7%), rash (11.2%), diarrhoea (7.8%), injection 
site abscess (6.0%), headache (5.5%), urticaria (4.7%) and 
pruritus (4.0%) (Figure 4).

The annual AEFI reporting rates ranged from 0 to 82 per 
100 000 surviving infants per year, with peak reporting rates 
noted in 2009 (n = 29), 2010 (n = 24), 2016 (n = 25), 2021 (n = 37), 
2023 (n = 64) and the highest in 2024 (n = 82) (Figure 5).

Source: Map created by co-authors, 2024, using study data

FIGURE 3: Geographical distribution – Zimbabwe provincial adverse events following immunisation reporting rates per 100 000 estimated population from 1998 to 2024.
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The reporting rates exceeded the WHO-recommended 
minimum AEFI reporting rate of 10 per 100 000 surviving 
infants for 13 years of the 26 years (50%) since beginning 

the surveillance system in 1998. The adult COVID-19 
vaccination programme yielded 519 reports (23% of all 
AEFI reports) over the 3-year period from 2021 to 2023, 
with AEFI reporting rates of 2.1 (in 2021), 0.1 (in 2022) and 
1.1 (in 2023) per 100 000 estimated population (Figure 6). 
Rates for children’s vaccines were calculated using the 
number of surviving infants. Rates for COVID-19 vaccines 
were calculated using the estimated population.

In terms of seriousness, 1738 (76%) AEFI reports were non-
serious, and 548 (24%) were serious. Of the serious reports, 
174 out of 548 (32%) were registered fatalities and 99 out of 
548 (18%) registered prolonged hospitalisation (Table 3).

Of the 174 reports of death as an AEFI, 83 out of 174 (48%) 
were classifiable and had sufficient information to allow an 
assessment of the causal relationship between the vaccine 
and cause of death (Figure 7).

However, 91 out of 174 (52%) were unclassifiable because of 
inadequate and missing information such as postmortem 
in  80 out of 174 (46%). Of all reported deaths, 158 out of 
174 (91%) occurred after childhood vaccines and 16 out of 
174 (9%) after an adult COVID-19 vaccine. All fatal AEFI 
cases were investigated; however, the limiting factor in 
establishing the cause of death was the lack of postmortem 
results because of the unavailability of postmortem facilities 
and, in some cases, the next of kin refused permission for a 
postmortem.

TABLE 1: Adverse events following immunisation reports of suspected vaccines and co-reported vaccines.
Co-reported active ingredients (WHODrug) Suspected or 

interacting vaccine (n)
Co-reported active 

vaccines (n)
Total % Suspected/

interacting vaccine
% Co-reported 

medicines or 
vaccines

Polio vaccine 647 47 694 31.2 2.3

COVID-19 vaccine 430 0 430 20.7 0.0

Measles vaccine; Rubella vaccine 312 2 314 15.1 0.1

Diphtheria vaccine; Hepatitis B vaccine; Hib vaccine; Pertussis vaccine; Tetanus vaccine 305 1 306 14.7 0.0

Measles vaccine 228 1 229 11.0 0.0

Pneumococcal vaccine 192 13 205 9.3 0.6

Typhoid vaccine 127 1 128 6.1 0.0

Diphtheria vaccine; Pertussis vaccine; Tetanus vaccine 116 1 117 5.6 0.0

Rotavirus vaccine 106 20 125 5.1 1.0

BCG vaccine 53 1 54 2.6 0.0

HPV vaccine 48 0 48 2.3 0.0

Cholera vaccine 41 0 41 2.0 0.0

Bacterial and viral vaccines, combined 35 1 36 1.7 0.0

Tetanus vaccine 20 0 20 1.0 0.0

Hepatitis B vaccine 18 0 18 0.9 0.0

Diphtheria vaccine; Tetanus vaccine 15 1 16 0.7 0.0

Diphtheria vaccine 11 0 11 0.5 0.0

Diphtheria vaccine; Hib vaccine; Pertussis vaccine; Tetanus vaccine 9 0 9 0.4 0.0

Diphtheria vaccine; Hepatitis B vaccine; Pertussis vaccine; Tetanus vaccine 6 0 6 0.3 0.0

Measles vaccine; Mumps vaccine; Rubella vaccine 3 0 3 0.1 0.0

Rabies vaccine 3 0 3 0.1 0.0

Diphtheria vaccine; Hib vaccine; Pertussis vaccine; Polio vaccine; Tetanus vaccine 2 0 2 0.1 0.0

Hepatitis A vaccine 1 0 1 0.0 0.0

Hib vaccine 1 0 1 0.0 0.0

Measles vaccine; Mumps vaccine; Rubella vaccine; Varicella zoster vaccine 1 0 1 0.0 0.0

Rubella vaccine 1 0 1 0.0 0.0

BCG, Bacillus Calmette-Guérin; HPV, human papillomavirus; Hib, Haemophilus influenzae type b.

TABLE 2: Adverse events following immunisation reports received between 
1998 and 2024 distributed by MedDRA system organ classifications.
Reaction (MedDRA) Reports

n %
General disorders and administration site conditions 653 31.5

Skin and subcutaneous tissue disorders 458 22.1

Gastrointestinal disorders 357 17.2

Nervous system disorders 252 12.2

Infections and infestations 240 11.6

Respiratory, thoracic and mediastinal disorders 113 5.5

Eye disorders 46 2.2

Metabolism and nutrition disorders 44 2.1

Musculoskeletal and connective tissue disorders 37 1.8

Immune system disorders 14 0.7

Investigations 11 0.5

Vascular disorders 10 0.5

Cardiac disorders 8 0.4

Psychiatric disorders 8 0.4

Blood and lymphatic system disorders 6 0.3

Reproductive system and breast disorders 5 0.2

Renal and urinary disorders 4 0.2

Hepatobiliary disorders 3 0.1

Congenital, familial and genetic disorders 2 0.1

Ear and labyrinth disorders 2 0.1

Injury, poisoning and procedural complications 1 0.0

Neoplasms benign, malignant and unspecified (incl 
cysts and polyps)

1 0.0

MedDRA, Medical Dictionary for Regulatory Activities.
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The National Causality Committee assessed 1104 AEFI 
reports initially using the Bradford Hill-based criteria 
from 1998 to 2013 and then the WHO causality assessment 
methodology (with revisions) from 2014 to 2019 23 (Table 4).

Seven hundred and forty-six (42.2%) non-serious AEFI 
reports were classified as vaccine product-related reactions 
(A1), 94 (5.3%) as immunisation error-related reactions 
(A3), 155 (8.8%) as demonstrating a temporal relationship 
but with insufficient evidence to prove a causal association 
(B1), 28 (1.6%) were unclassifiable because of inadequate 
information (D), 12 (0.7%) as coincidental underlying or 
emerging conditions (C) and 5 (0.3%) as immunisation 
anxiety-related reactions (A4). The serious AEFIs included 
77 (4.4%) vaccine product-related reactions (A1), 16 (0.9%) 
immunisation error-related reactions (A3), 36 (2.0%) 
demonstrating a temporal relationship with insufficient 
evidence (B1), 103 (5.8%) unclassifiable because of 
inadequate information and 33 (1.9%) coincidental 
underlying or emerging conditions (C).

A total of 519 COVID-19 AEFIs were reported to the 
MCAZ NPC and ZEPI. Most adult COVID-19 vaccine 
AEFIs (n = 445/519; 85.7%) were non-serious, and many 
adverse events (87%) were resolved (Table 4). Causality 

assessment outcomes for non-serious AEFIs were 353 
(68.0%) vaccine product-related reactions (A1), 81 (15.6%) 
demonstrating a temporal relationship with insufficient 
evidence (B1), 3 (0.6%) immunisation anxiety-related 
reactions (A4), 2 (0.4%) coincidental underlying or 
emerging conditions (C) and 1 (0.2%) immunisation error-
related reaction (A3). Serious AEFI causality assessment 
outcomes were 24 (4.6%) A1 vaccine product-related 
reactions, 23 (4.4%) B1 temporal relationship 
with insufficient evidence, 6 (1.2%) coincidental 
underlying or emerging conditions, 2 (0.4%) A4 
immunisation anxiety-related reactions and 18 (3.5%) 
unclassifiable because of inadequate information. Finally, 
outcomes for COVID-19 serious AEFI deaths were 
10 (6.0%) unclassifiable because of inadequate information, 
3 (1.7%) were coincidental underlying or emerging 
conditions and 3 (1.7%) were B1 temporal relationship 
because of insufficient evidence.

Immunisation error-related reactions were analysed, and 
the most common event was injection site abscess.

Injection site abscesses were most frequently reported 
after the pentavalent (DPT-HepB-Hib) vaccine (n = 52) 
followed by the Mumps-Rubella (MR) or Measles, Mumps 
and Rubella (MMR) vaccine (n = 17) and the BCG vaccine 
(n = 12).

The analysis focused mostly on those AEFIs where the 
reporter stated the component antigen(s) suspected of 
causing the injection site reaction. As these were mainly 
from combination vaccines, it was difficult to single out 
one component. For example, the pentavalent vaccine 
covers diphtheria, tetanus, pertussis, hepatitis B and 
Haemophilus influenzae type b (Hib). 

A cluster of serious AEFIs was detected in 2009 with 
reports of nausea, vomiting and diarrhoea following 
measles vaccines during a campaign in Hurungwe District, 
Mashonaland West province. Following an investigation 
by the MCAZ NCP and ZEPI, the measles vaccine diluent 
batch samples did not meet sterility specifications, and the 
events were classified as immunisation error-related 
reactions. The outcome was MCAZ engagement with the 
vaccine procurement agent to strengthen vaccine storage 
and administration practices at vaccination clinics 
countrywide to prevent similar occurrences.

The Zimbabwe VigiGrade completeness scores ranged 
from 0.40 to 0.90 for both vaccines and non-vaccines 
(medicines) (Figure 8).

In general, the scores for vaccines tended to be lower than 
for  medications (vaccine range was 0.22–0.90 and 
medicines 0.61–0.97). However, the results demonstrated 
that Zimbabwe AEFI and adverse drug reaction (ADR) 
reports were of high quality, which unfortunately 
decreased after 2019 during the COVID-19 pandemic. The 

Note: Injection site reactions include the following MedDRA PTs: injection site abscess, 
injection site abscess sterile, abscess, injection site reaction, injection site swelling, injection 
site inflammation, injection site pain, vaccination site swelling, injection site haemorrhage, 
injection site erythema, injection site necrosis, injection site urticaria, injection site cellulitis 
and application site cellulitis. ‘Rash’ includes the following MedDRA PTs: urticaria, rash 
pruritic, rash macular, rash erythematous and septic rash. Seizures include the following 
MedDRA PTs: febrile convulsion and seizures. Death includes the following MedDRA PTs: 
sudden death, neonatal death and sudden infant death syndrome. Asthenia means abnormal 
physical weakness or lack of energy.
MedDRA, Medical Dictionary for Regulatory Activities. 

FIGURE 4: Frequency of adverse events following immunisations types reported 
according to MedDRA Preferred Terms.
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likely cause would have been limited health staff and 
resources, compounded by pressures such as infected 
staff, quarantines, lockdowns and staff attrition. Reports 
for 2022 were limited at the time of data analysis, showing 
only reports for quarters 1 and 2.

Medicines Control Authority of Zimbabwe underwent an 
assessment by the WHO using the GBT in May 2024, which 
demonstrated that 94% of the vigilance indicators were 
compliant, including AEFI surveillance. Medicines Control 
Authority of Zimbabwe successfully obtained the desired 
Maturity Level 3 (ML3), which indicates a stable, well-
functioning system and includes vigilance, clinical trials 

regulation oversight, market control, market authorisation, 
regulatory inspection, licensing establishment, laboratory 
control and regulatory systems. Zimbabwe is the sixth 
African country to successfully achieve the desired overall 
ML3 of a well-functioning and stable NMRA.

AEFI, adverse events following immunisations.

FIGURE 5: Annual adverse events following immunisation (excluding COVID-19 vaccines) reporting rates, serious and non-serious adverse events following immunisations 
from 1998 to 2024.
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FIGURE 6: Annual COVID-19 adverse events following immunisation reporting 
rates, serious and non-serious adverse events following immunisations from 
1998 to 2023.
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FIGURE 7: Suspected serious fatal adverse events following immunisations, 
postmortems and causality assessment.

Suspected fatal
AEFI cases (n = 174)

8% of all
AEFI report

Unclassifiable
n = 91/174

52% of fatal cases

Classifiable
n = 83/174

48% of fatal cases

Postmortem done
n = 11

6% of fatal cases

Postmortem
not done n = 80

46% of fatal cases

TABLE 3: Categories of seriousness of suspected adverse events following 
immunisations received by Medicines Control Authority of Zimbabwe National 
Pharmacovigilance Centre from 1998 to 2024.
Seriousness criteria Serious AEFI reports

n %
Death 174 32

Life threatening 8 1

Caused, prolonged hospitalisation 99 18

Disabling, incapacitating 12 2

Congenital anomaly, birthdefect 0 0

Other medically important condition 255 47
Total serious AEFIs 548 100

AEFI, adverse events following immunisation.
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Discussion
We evaluated the Zimbabwean AEFI surveillance system 
over a 26-year period from 1998 to 2024. The surveillance 
system has not always been functional, but since 2009 AEFI 
reporting has improved markedly.

Over the 10-year period from 1998 to 2008, the surveillance 
system met the WHO minimum AEFI reporting rates of 
10 per 100 000 surviving infants only in 2006. However, 
over the subsequent 15 years (from 2009 to 2024), the 
WHO benchmark was achieved in 12 out of 15 (80%) of 
the years.13,24,25 The highest AEFI reporting rates of 82 
reports per 100 000 surviving infants occurred in 2024. 
The most frequently reported AEFIs were associated with 
those childhood vaccines administered as part of ZEPI 
or as part of the adult COVID-19 vaccine roll-out. 
The characteristics of the reported AEFIs, as classified by 
MedDRA (SOC and PT), were consistent with expected 

and common reactions (injection-site reactions, fever, 
rash). Of all the AEFI reports, 548 (24%) were classified 
as serious, consistent with the WHO recommendations 
to report all events (serious or non-serious) that 
are concerning to the vaccinee, parent or healthcare 
provider.

The improvement in AEFI reporting is likely to have been 
because of the joint MCAZ NPC and ZEPI enhanced AEFI 
surveillance training and the introduction of the VigiMobile 
application for AEFI reporting, which was launched in March 
2023. All 11 provinces contributed AEFI reports, suggesting 
that the system functions throughout Zimbabwe. The 
VigiGrade completeness scores show an acceptable range, 
except for 2022, which was affected by the challenging 
conditions of the COVID-19 pandemic. The functionality of 
the AEFI surveillance system was demonstrated in 2009 with 
the detection of a cluster of immunisation errors during a 
measles vaccination campaign. The operation of the AEFI 

FIGURE 8: Zimbabwe VigiGrade completeness scores for individual case safety reports from 1998 to 2024.
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TABLE 4: Causality assessment outcomes – Children vaccinees adverse events following immunisations and adult COVID-19 vaccinee adverse events following 
immunisations.
Causality assessment criteria Children vaccines (N = 1767) COVID-19 vaccines (N = 519)

Serious AEFI reports Non-serious AEFI reports Serious AEFI reports Non-serious AEFI reports
n % n % n % n %

1. Unclassifiable-inadequate information 103 5.8 28 1.6 18 3.5 5 1.0
2. �Coincidental-underlying or emerging condition(s) 33 1.9 12 0.7 6 1.2 2 0.4
3. �B2-Conflicting trends with causal association 0 0.0 1 0.1 1 0.2 0 0.0
4. �B1-Temporal relationship, insufficient evidence 36 2.0 155 8.8 23 4.4 81 15.6
5. �A4-Immunisation anxiety-related reaction 0 0.0 5 0.3 2 0.4 3 0.6
6. �A3-Immunisation error-related reaction 16 0.9 94 5.3 0 0.0 1 0.2
7. �A2-Vaccine quality defect-related reaction 0 0.0 0 0.0 0 0.0 0 0.0
8. �A1-Vaccine product-related reaction 77 4.4 746 42.2 24 4.6 353 68.0
9. �Unclassified/unconditional† 3 0.2 1 0.1 74 14.3 445 85.7
10. �Unlikely† 90 5.1 4 0.2 N/A - N/A -
11. �Possible† 81 4.6 197 11.1 N/A - N/A -

AEFI, adverse events following immunisation; COVID-19, coronavirus disease 2019; WHO, World Health Organization.
†, WHO Bradford Hill medicines-based causality assessment method before the WHO AEFI causality assessment algorithm method.
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surveillance system is underpinned by a legislative 
framework as demonstrated by the GBT assessment; it met 
the desired international standard of a well-functioning 
national vigilance system at Maturity Level 3 in May 2023 
and 2024, according to the WHO GBT independent 
assessment report. 

Case investigation of serious AEFIs and causality assessment 
systems are well established in Zimbabwe. Of the 2286 
reported AEFIs, 1828 (80%) underwent causality assessment 
review using the WHO causality assessment process and 
458 (20%) were evaluated using the WHO–UMC causality 
categories. Causality assessment was conducted by the 
experienced National AEFI Committee, trained by the 
WHO over the years. In accordance with the WHO 
recommendations, the Committee consists of 10 specialists, 
including paediatricians, neonatologists, physicians, 
cardiologists, immunologists, epidemiologists, toxicologists, 
clinical pharmacologists and public health experts. In April 
2017, the WHO coordinated an India–Zimbabwe inter-
country study to assess the inter-rater reliability of the WHO 
AEFI causality assessment methodology, conducted by the 
National AEFI Committees of Zimbabwe and India. The 
study demonstrated a high degree of agreement between 
assessors using kappa coefficient analysis (personal 
communication, WHO). The qualitative aspect of the study 
results identified areas of the causality assessment that were 
subsequently improved using more accurate and clearer 
language, incorporated into the revised WHO AEFI causality 
assessment manual.23

Although we have demonstrated that Zimbabwe currently 
has a robust surveillance system for the detection, 
reporting, analysis and causality assessment of AEFIs, 
there are challenges and limitations. These include a lack 
of denominator data because there is no universal 
electronic vaccine register in Zimbabwe to determine the 
total number of exposed patients and no background 
reaction rates. A further limitation is that we were unable 
to stratify reporting rates of AEFIs for individual vaccines 
or vaccine combinations according to age or geographical 
location.

Reporting biases may arise because of media attention 
following serious AEFIs during vaccination campaigns. In 
the context of a pandemic vaccine, such as for COVID-19, the 
challenge is in addressing widespread misinformation 
disseminated via social media that focuses on vaccine safety 
and promotes vaccine hesitancy.6,26

There were 174 reports of death as an AEFI, of which 83 
(48%) could be classified because the cause of death was 
determined and a valid diagnosis for the AEFIs was 
defined. A higher postmortem rate would have been 
required to reduce the rate of unclassifiable reports. 
However, we speculate that the postmortem rate in 
Zimbabwe is likely high for an LMIC. Some authors 
advocate that an autopsy should be mandatory in all 

deaths temporarily related to vaccine administration.23 It 
is also recommended that such postmortems should be 
conducted in line with the Letulle technique for clinical 
and forensic assessment in case of suspected death related 
to vaccines or minimally invasive autopsy tissue-sampling 
technique.23,27 Zimbabwe’s postmortem services have 
inadequate human resources for basic postmortem 
investigations.

Another limitation of the Zimbabwe surveillance system is 
the low rate of AEFI reporting in pregnancy, with no reports 
received during the period of review. However, the MCAZ 
(Mutare Hospital and Edith Opperman clinic, Harare) 
successfully participated in a WHO feasibility study of the 
Global Alignment of Immunization Safety Assessment in 
Pregnancy (GAIA) project case definitions based on levels of 
diagnostic certainty for pregnancy and neonatal outcomes. 
The study results showed that modification of the GAIA 
stillbirth definition could help avoid potential misclassification 
in LMICs.14,28 The study underscored the need for greater 
data literacy and inter-sectoral collaboration among 
healthcare providers, PV and health programme managers to 
promote harmonised approaches (case definitions and data 
elements) for capturing adverse outcomes of pregnancy.14,15

Access to timely and complete AEFI data is critical and could 
be facilitated using eHealth and mHealth.

We investigated mHealth active participant-centred 
surveillance using SMS as a potential AEFI surveillance tool 
in Zimbabwe (Zm-STARSS) from 2020 to 2021 in a randomised 
study where SMS gave a twofold increase in reporting 
compared with the passive control group and recommended 
its use for new pandemic vaccines.

Given the increasing penetration of mobile technology in 
Zimbabwe, it is possible to conduct such feasibility studies if 
more resources were available.29 Since April 2023, a new AEFI 
VigiMobile app linked to VigiFlow® has been deployed 
countrywide for healthcare professionals, which has also 
resulted in increased reporting. Another study evaluating 
the impact of the AEFI VigiMobile application (app) is being 
conducted.

However, preliminary results showed that the quality of 
reporting is a challenge as the app does not have scope for 
AEFI case investigation for serious cases; hence, the manual 
AEFI case investigation form is still being used.

Given that causality assessment was not always conclusive 
for suspected AEFI fatalities because of inadequate 
postmortem information, there is a need to strengthen AEFI 
case investigations and expand postmortem facilities 
countrywide. The MCAZ NPC, in line with the WHO GBMT 
indicators for vigilance, should also conduct signal detection 
of AEFIs using the global AEFI database (VigiBase®) and 
disproportionate analysis. There should be a collaborative 
approach between government and academia, which could 
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include the determination of background rates of adverse 
events of special interest.

Conclusion
This study has demonstrated a functional AEFI 
surveillance system in Zimbabwe, which requires 
strengthening in the areas of timely AEFI detection and 
AEFI case investigation. Areas for improvement include 
completion of postmortems to enable causality assessment, 
VigiPoint® disproportionate analysis signal detection 
and risk minimisation. Adverse events following 
immunisation case investigation initiatives ought to 
prioritise postmortems of fatal AEFI cases, as incomplete 
assessment of causation can severely compromise public 
confidence in vaccines. This requires adequate postmortem 
facilities at vaccination clinics and at referral district and 
provincial hospitals. Effective AEFI detection, case 
management, risk minimisation and promotion of 
vaccinee safety require ZEPI and MCAZ to use 
dependable, efficient and cost-effective electronic AEFI 
systems and to explore the use of VigiMobile and MAPC 
surveillance systems. Strong collaboration between the 
NIP and the NRA national pharmacovigilance centre is 
critical for strengthening the national AEFI surveillance 
system in a resource-limited country.
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