
Vaccine pharmacovigilance: Population-
based Post-licensure Safety Surveillance for 
Vaccines 
 
Vaccines are among the safest innovations of 
modern medicine that protect against disease by 
inducing immunity. World over, routine im-
munization is a fundamental service provided 
by the public health system and is one of the 
most cost-effective methods of reducing mor-
bidity and mortality among children. Most vac-
cines are administered to vulnerable groups 
such as children and the elderly as well as 
healthy adults. Therefore, stringent safety 
measures and supervision of vaccines are es-
sential, as any safety concerns even unfounded 
rumors will undermine the public confidence in 
vaccination and lead to adverse consequences 
on immunization coverage and the incidence of 
vaccine-preventable diseases. Therefore, the 
safety of vaccines is of the utmost importance 
for public health. Therefore, Post-marketing 
surveillance is particularly critical for vaccines 
and surveillance systems are developed to 
closely monitor vaccine safety and effective-
ness allowing regulatory authorities and manu-
facturers to take appropriate actions to protect 
public health, maintain trust in the healthcare 
system and continually improve vaccine prod-
ucts. 
 
Vaccine pharmacovigilance is defined as “the 
science and activities relating to the detection, 
assessment, understanding, prevention, and 
communication of adverse events following 
immunization, or of any other vaccine- or im-
munization-related issues”. The World Health 
Organization defines an adverse event follow-
ing immunization (AEFI) as "a medical inci-
dent that takes place after an immunization 
which causes concern and is believed to be 
caused by the immunization". The goals of vac-
cine pharmacovigilance are early detection, and 
timely response to AEFI, aiming to minimize 
negative effects on the individual while de-
creasing the negative impact on immunization 
activities in the field. Pharmacovigilance of 

vaccines differs from post-marketing surveil-
lance of other medicines and medical devices. 
The WHO Global Vaccine Safety Initiative 
recommends that effective vaccine pharma-
covigilance systems be established in all coun-
tries with dedicated capacity and databases with 
reporting forms, reporting of AEFI and estab-
lished processes for monitoring and investigat-
ing AEFI, while enhancing capacity for active 
surveillance, epidemiological studies and hy-
potheses testing.   
 

Vaccines are biological products and may con-
tain live organisms, antigens, adjuvants, pre-
servatives and adverse drug reactions (ADR) 
may occur due to any of the vaccine compo-
nents, as unique safety implications are present 
for each, and all components need to be in-
quired into individually. Additionally, errors in 
administration could also lead to AEFI’s which 
has to be investigated separately. For ADRs 
that occur immediately or as local reactions, 
attribution of causality is easier compared to 
delayed events which are difficult to correlate. 
Moreover, immunological considerations must 
be combined with pharmacological actions 
when investigating causality which is an addi-
tional complication when investigating vaccine-
related ADRs. Out of the Bradford Hill criteria 
for attribution of causality temporality, the 
strength of association and consistency is said 
to be more important when considering vaccine 
AEFIs, as criteria for causality assessment such 
as resolution of event following withdrawal of 
treatment or re-challenge cannot be used for the 
assessment. 

Epidemiological studies for vaccine pharma-
covigilance 
 
Epidemiological studies play a key role in the 
ongoing safety assessment of vaccines as part 
of vaccine pharmacovigilance. These studies 
are designed to investigate the occurrence of 
adverse events following immunization 
(AEFIs) in large populations over time.  
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Epidemiology, as a field, provides valuable tools and method-
ologies to assess the safety of vaccines in real-world settings 
including rare events and safety profiles in diverse popula-
tions. These studies are essential for making informed deci-
sions about vaccination programs and maintaining public con-
fidence in immunization efforts. Main epidemiological de-
signs used to assess vaccine safety include observational stud-
ies such as cohort, case-control, case only (i.e., self-controlled 
case series and case cross-over) and case-cohort studies. Addi-
tionally, systematic reviews, meta-analyses and risk-benefit 
analyses are also done. The epidemiological design depends 
on the hypothesis to be tested, the availability of data sources 
and other factors such as the presence of confounding varia-
bles.  

 
 
 
 
 
 
 
 

Figure 1: Signal Assessment              Figure 2: Signal Prioritization 

 

 
 
 
 
 
 
 
              Figure 3: Signal Refinement 

As components of the vaccine surveillance systems, passive 
surveillance relies on spontaneous reporting of adverse events 
by healthcare providers, patients, or other stakeholders and is 
considered to be an essential component of post-marketing 
surveillance. Detecting signals involves assessment, prioritiza-
tion and signal refinement through spontaneous reporting sys-
tems and includes activities such as case counts (frequencies, 
trends, spikes, etc.), clinical review of AEFI, calculating ob-
served and expected cases and data mining for disproportion-
ality analysis. Active surveillance involves proactive monitor-
ing of predefined populations to actively seek and collect in-
formation on adverse events. Large linked databases, main-
tained for health insurance as well as general practice data-
bases can be used for registry-based studies to utilize existing 
healthcare data to assess the safety of vaccines. Additionally, 
Hospital-based active reporting and active follow-up of co-
horts (cohort event monitoring) is done in some countries. 
Passive surveillance is rapid and covers the whole population 
but bias and under-reporting are potential problems. Active 
surveillance is less biased, has an unvaccinated comparator 
but can be delayed and does not cover the whole population.  
Large linked databases and the use of artificial intelligence 
and big data are the future for assessing vaccine safety and 
effectiveness across large and diverse populations globally 
and over time. As medicinal products are used globally, inter-
country collaborations for sharing safety information and 
transparent clear dialogue between healthcare professionals 
and the community is essential to ensure the dissemination of 
safety information to protect public health. Therefore, regional 
and global networks such as the Global Vaccine Data Network 
( https://www.globalvaccinedatanetwork.org/ ), Vaccine Mon-
itoring Collaboration for Europe ( https://vac4eu.org/ ), WHO 
Global Vaccine Safety Initiative ( https://www.who.int/

initiatives/the-global-vaccine-safety-initiative ) have been 
established to support collaboration on vaccine safety and 
effectiveness studies using health data from around the world. 
A coordinated global response for vaccine effectiveness and 
safety is necessary to ensure the best outcomes from vaccines 
for the world populations. 

 
Compiled by  
Dr. Rimaza Niyas 
Senior Registrar in Community Medicine 
Epidemiology Unit 
Ministry of Health 
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Table 1 : Water Quality Surveillance  
Number of microbiological water samples  December 2023 

District MOH areas No: Expected * No: Received  

Colombo 15 90 0 

Gampaha 15 90 NR 

Kalutara 12 72 15 

Kalutara  NIHS 2 12 15 

Kandy 23 138 NR 

Matale 13 78 0 

Nuwara Eliya 13 78 0 

Galle 20 120 190 

Matara 17 102 113 

Hambantota 12 72 24 

Jaffna 12 72 32 

Kilinochchi 4 24 NR 

Mannar 5 30 0 

Vavuniya 4 24 51 

Mullatvu 5 30 51 

Batticaloa 14 84 0 

Ampara 7 42 0 

Trincomalee 11 66 0 

Kurunegala 29 174 NR 

Puttalam 13 78 NR 

Anuradhapura 19 114 0 

Polonnaruwa 7 42 154 

Badulla 16 96 NR 

Moneragala 11 66 0 

Rathnapura 18 108 NR 

Kegalle 11 66 8 

Kalmunai 13 78 NR 

 * No of samples expected  (6 / MOH area / Month) 
 NR = Retur n not received    

https://www.globalvaccinedatanetwork.org/
https://vac4eu.org/
https://www.who.int/initiatives/the-global-vaccine-safety-initiative
https://www.who.int/initiatives/the-global-vaccine-safety-initiative
https://www.who.int/initiatives/the-global-vaccine-safety-initiative
https://www.who.int/initiatives/the-global-vaccine-safety-initiative
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Table 1:  Selected notifiable diseases reported by Medical Officers of Health   06th– 12th  Jan 2024  (02nd  Week) 
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Comments and contributions for publication in the WER Sri Lanka are welcome. However, the editor reserves the right to accept or reject 
items for publication. All correspondence should be mailed to The Editor, WER Sri Lanka, Epidemiological  Unit, P.O. Box 1567, Colombo or 
sent by E-mail to chepid@sltnet.lk. Prior approval should be obtained from the Epidemiology Unit before pub-
lishing data in this publication 
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Table 2: Vaccine-Preventable Diseases  &  AFP                                    06th– 12th  Jan 2024  (02nd  Week) 

Key to Table 1 & 2 
Provinces:               W: Western, C: Central, S: Southern, N: North, E:  East, NC: North Central, NW: North Western, U: Uva, Sab: Sabaragamuwa. 
RDHS Divisions:    CB: Colombo, GM: Gampaha, KL: Kalutara, KD: Kandy, ML: Matale, NE: Nuwara Eliya, GL: Galle, HB: Hambantota, MT: Matara,  JF: Jaffna,                     

KN: Killinochchi, MN: Mannar, VA: Vavuniya, MU: Mullaitivu, BT: Batticaloa, AM: Ampara, TR: Trincomalee, KM: Kalmunai, KR: Kurunegala, PU: Puttalam,  
AP: Anuradhapura, PO: Polonnaruwa, BD: Badulla,  MO: Moneragala, RP: Ratnapura, KG: Kegalle. 

Data Sources:  
Weekly Return of Communicable Diseases: Diphtheria, Measles, Tetanus, Neonatal Tetanus, Whooping Cough, Chickenpox, Meningitis, Mumps., Rubella, CRS,  
Special Surveillance:  AFP* (Acute Flaccid Paralysis ), Japanese Encephalitis  

CRS** =Congenital Rubella Syndrome 
NA = Not Available  
 

Disease 
No. of Cases  by Province 

Number of 
cases 
during 
current 
week in 
2024 

Number of 
cases 
during  
same  
week in 
2023 

Total 
number of 
cases to 
date in  
2024 

Total num-
ber of cases 
to date in  
2023 

Difference 
between the 
number of 
cases to date 
in 2024 & 2023 W C S N E NW NC U Sab 

AFP*  00 00 00 01 00 00 00 00 00 01 02 03 05 -40 % 

Diphtheria 00 00 00 00 00 00 00 00 00 00 00 00 00 0 % 

Mumps 00 00 00 00 01 00 01 00 00 02 02 07 04 75 % 

Measles 02 00 22 01 01 03 00 01 02 32 00 63 00 0 % 

Rubella 00 00 00 00 00 00 00 00 00 00 00 01 00 0 % 

CRS** 00 00 00 00 00 00 00 00 00 00 00 00 00 0 % 

Tetanus 00 00 00 00 00 00 00 00 00 00 01 00 01 -100 % 

Neonatal Tetanus 00 00 00 00 00 00 00 00 00 00 00 00 00 
0 % 

 

Japanese Enceph-
alitis 

00 00 00 00 00 00 00 00 00 00 01 00 01 -100 % 

Whooping Cough 00 00 00 00 00 00 00 00 00 00 00 00 00 0 % 

Tuberculosis 88 12 08 01 17 37 04 07 05 179 55 342 171 100% 

 

Take prophylaxis medications for leptospirosis during the paddy cultiva-

tion and harvesting seasons. 

    It is provided free by the MOH office / Public Health Inspectors. 


