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ABSTRACT

Background: Vaccination is an essential component of the public health
programs. A small minority of persons may experience mild, time limited
adverse reactions, however, in rare cases, it may be serious. Hence there
is a need of a surveillance program to monitor, record and analyze adverse
event following immunization (AEFI). Method: All AEFIs in year 2015-2016
reported to NCC-PvPI were included in analysis. The data were entered
in Excel sheet and analyzed for age group, gender, reporter detail, month
wise reporting, seriousness, suspected vaccine and body system organ
classification. Quality of AEFI was checked by completeness score as per
WHO criteria. Result: The NCC-PvPI received 637 reports with 794 AEFIs.
Majority of AEFIs were noted in infants (55%) and the main source of AEFI
reporters were physicians (88%).The quality of reports were satisfactory with
average completeness score 0.88. Category “body as a whole” (48.49%)
was the commonest clinical manifestation and most common AEFI was
fever (43.95%). DPT/Haemophilus influenza type B/Polio vaccine was most
common causal vaccine (n=155). Approximately 13% AEFIs were serious

INTRODUCTION

Vaccination is an essential component of public health programme to
save lives and preserves health. Unlike medicines, the expectations from
vaccinations are much higher and problems arising from the vaccine or
vaccination are less acceptable to the general public.'! However, like
medicinal products, vaccines are not free from adverse events while it
help people stay healthy.! A small minority of persons may experience
mild, time limited adverse reactions, however, in rare cases, it may be
serious.’

Adverse event following immunization (AEFI) is defined as any untoward
medical occurrence which follows immunization and does not necessarily
have a causal relationship with the usage of the vaccine. The adverse
event may be any unfavourable or unintended sign, abnormal laboratory
finding, symptom or disease.’ The aims of AEFI surveillance is to monitor
immunization safety, detect and respond to adverse events; correct
unsafe immunization practices, reduce the negative impact of the event
on health and contribute to the quality of immunization activities.*

Studies conducted in Spain and USA showed that AEFI rate varies
between 11.9-19% per 1000 doses.** Surprisingly in India, 54 deaths
were reported by Pentavalent vaccine in 2014.° Among them, three
deaths were causally associated with vaccination, while one death has
been placed under “Vaccine Reaction” by AEFL.® According to recent
media report up to August 2016 there have been 237 deaths reported
within 72 h of vaccination with Pentavalent vaccine.” A questionable
relationship was reported earlier between measles, mumps and rubella
(MMR) vaccine and autism, however recent report showed no association.*?

in nature with seven deaths. Conclusion: The system of AEFI reporting in
India is slowly gaining momentum. Majority of AEFIs were mild. However,
serious AEFI needs detail reporting, follow up, investigation for causality
assessment and identify risk factors. Organized training of health care
professionals in AEFI reporting and targeted spontaneous reporting of vaccine
AEFI will be helpful in this regard.
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One case series also reported an increase in the number of BCG induced
lymphadenitis in India.*

In India, to monitor the safety of vaccines, Pharmacovigilance
Programme of India (PvPI) has been coordinating with immunization
division of Ministry of Health and Family Welfare, Government of India
under AEFI program since 2013. The PvPI shares AEFI data reported
from ADR monitoring centers (AMCs) across India, with the Immuni-
zation Technical Support Unit (ITSU) and AEFI- CDSCO." An attempt
has been made in the present study to analyze AEFI data with respect to
causal vaccine and system organ involved.

METHODS

This was a retrospective observational study carried out at PvPI Regional
Training Center, Department of Pharmacology, B. J. Medical College,
Ahmedabad. Ethics committee approval was obtained. The PvPI received
AEFI data from ADR monitoring center (AMCs) across India. The data
was collected from Pharmacovigilance Programme of India (PvPI) center,
Ghaziabad. The data were entered in Excel sheet and analyzed for age
group, gender, reporter detail, month wise reporting, seriousness,
suspected vaccine and body system organ classification. An AEFI resulting
into death, is life-threatening, requires in-patient hospitalization or
prolongation of existing hospitalization, persistent or significant disability/
incapacity, or is a congenital anomaly/birth defect was considered serious.’
Quality of AEFI was checked by completeness score as per WHO criteria.”
In addition, literature search using Google Search engine and Pubmed
for original research articles/case reports to find out vaccine related
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adverse events in India or other countries. Comparison between com-
pleteness score of serious and non-serious AEFIs was done by unpaired
t-test and p-value less than 0.05 was considered as significant.

RESULTS

A total of 637 AEFI reports consist of 794 events from various AMCs,
health professionals, pharmacists and consumers during the study were
reported.

Age and Gender

Out of 637 reports, majority (353, 55.42%) were observed in 0-12 months
of age group followed by 1-5 years (198, 31.08%) [Figure 1]. However, in
18 reports no information on age was available. Majority of AEFI (343,
54%) were reported in male while 270 (42%) in female with male to
female ratio of 1.27: 1. However, in 24 (3.77%) reports, gender information
was unavailable.

Month wise distribution and source of reports

Interestingly, month wise distribution of the reports showed that it was
well sustained throughout the year with maximum reports (112) in June
2015. In addition, majority of AEFI were reported by physicians (563,
88%), followed by the other healthcare professionals (46, 7%), pharmacists
(17, 3%) and consumers or other non-healthcare professionals (5, 1%).

Clinical presentation and body system affected

The most common adverse event was fever (349, 43.95%) followed by
injection site reactions (101, 12.72 %), diarrhea (55, 6.93%), pharyngitis
(42, 5.29%), convulsion (17, 2.14%) and excessive crying (16, 2.02%).
System Organ Class (SOC) classification using WHO Adverse Reaction
Terminology (WHO-ART) showed that body as a whole (385, 48.49%)
was most common system involved followed by application site disorders
(108, 13.60%) [Table 1].

Causal vaccine

Pentavalent vaccine (DPT/Haemophilus influenza type B/Polio) was
the most common causal vaccine (155) followed by DPT/Haemophilus
influenza type B/Hepatitis B vaccine (91) [Table 2]. Out of 637 AEFI,
108 (16.95%) were serious in nature. Among serious AEFIs, 73(67.59%)
required caused/prolonged hospitalization, 9 were life threatening and 7
were fatal. Seven deaths were temporally associated with HPV, Japanese
encephalitis, DPT, hepatitis B, polio, measles, BCG and Haemophilus
influenza type B vaccines. Interestingly, out of 7 fatal cases, 5 patients
received multiple vaccines concurrently such as DPT (3), hepatitis B (3),
polio (3), BCG (2), Haemophilus influenza type B (2) and measles (1)
vaccines. While single fatal serious adverse event (SAE) was temporally
associated with HPV and Japanese encephalitis each.

Table 1: System Organ Class (SOC) of adverse events following immuni-
zation (n =794)

System Organ Involved Number (%)
Body as a whole 385 (48.49)
Application site disorders 108 (13.60)
Gastrointestinal disorders 77 (9.70)
Neurological disorders 72 (9.07)
Respiratory disorders 62 (7.81)
Skin and appendages disorders 27 (3.40)
Musculoskeletal disorders 13 (1.64)
Secondary terms — events Body as a whole — general disorders 11 (1.39)
Others 39 (4.91)
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Table 2: Top ten causal vaccines for adverse events following immunization
reports (n =794)

Causal Vaccines Number
DPT/Haemophilus influenza type B/Polio 155
DPT/Haemophilus influenza type B/Hepatitis B 91
DPT 65
MMR 51
DPT/Haemophilus influenza type B/Polio/rotavirus 27
Hepatitis A 24
Japanese encephalitis 22
Measles 22
DPT/Haemophilus influenza type B 20
BCG 20
Others 297
400
353
350
300
250
98 198 = Total
Number of AEFIs 200 = = Male
150 - 19 ® Female
100 7
SN B g e med
Less than | year 6-12 years 18 years

* Information not available

Figure 1: Age and Gender wise distribution of AEFI reports (n = 637)
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Figure 2: Comparison of completeness score of non-serious AEFI versus serious
AEFI reports (n = 637)

Completeness score

The mean completeness score of AEFIs in study was 0.88. However,
significant reduction in completeness score was observed in serious
AEFI compared to non-serious reports by unpaired t-test (p< 0.001)
[Figure 2].

DISCUSSION

Our analysis showed that majority of AEFIs were noted in infants and
the main reporters were physicians. Fever was the commonest clinical
manifestation and DPT/Haemophilus influenza type B/Polio vaccine
was most common causal vaccine. Few AEFI reports were serious in
nature with seven deaths.

A study by Joshi N et al. 2012 in India and Yu Hu et al. 2012 in China
has reported 94.7% and 85.2% of AEFI in infants respectively.'>** The
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adverse event reporting rate in infants in our study is less than above
studies. The difference can be attributed to active surveillance method-
ology used for AEFI reporting. While our study adopted spontaneous
reporting system (passive surveillance). Under-reporting is a well known
fact in spontaneous reporting system as it depends upon the initiative
and contribution from health care professionals.'*

Male to female reporting of AEFI was similar to study done by Joshi
et al.> Male preponderance observed probably indicates extra care and
importance of male child, seeking prompt medical treatment.’

In addition, our findings indicates that majority of AEFI has been reported
by health care professional. A study by Kalaivani M et al. also showed
that majority of AEFI (83.3%) reported by physians.'® While consumer
reporting in India is still in infancy as compared to developed countries
like Australia.'” This indicates need of consumer awareness in adverse
event reporting.

The most common clinical manifestation of adverse event was fever
followed by injection site reaction. Our observations are similar to reports
published by Joshi N et al. and Zhou et al.’*'* The common systems
involved were body as a whole and administrative site reactions similar
to study reported by Aagaard et al.'®

The most common causal vaccine was DPT/Haemophilus influenza type
B/Polio followed by DPT/Haemophilus influenza type B/Hepatitis B
vaccine. While Joshi N et al. reported DPT/Hepatitis B were most common
causal vaccine followed by BCG.”? A study by Mahajan et al. reports
influenza, H)N, and DPT vaccines were commonly associated with AEFI
in Australia.”” The difference can be attributed to immunization pro-
gramme, extent and AEFI reporting trend of the country. Interestingly,
high number AEFIs due to DPT vaccine has been attributed to high
concentration of endotoxin."

Almost 13% of AEFIs were serious in nature which is similar to a study
done at USA.* Total seven deaths were reported as temporally associated
with vaccine administration. A study by Aagaard et al. in Denmark reports
one-third AEFIs as serious with two deaths.'® Deaths after immunization
are unfortunate and usually coincidental. Moreover, to categorize these
fatal serious events as ‘certain’ has been a challenge for health care profes-
sionals, require complete information, detail investigation and follow up.
Further, these serious AEFIs could also be due to administration error
or programmatic error. In addition, few of the fatal case received three
to four vaccines concurrently. However, it definitely warrants further
research and post marketing surveillance to preserve public confidence
in the immunization programme.

Completeness Score is a system to measure the amount of information
provided on Individual Case Safety Reports (ICSRs). Higher completeness
score increases authenticity of ICSR. According to Uppsala monitoring
center, average completeness score of all ICSRs reported by India is
around 0.90.® Our study showed that average completeness score of all
AEFIs was very close to national completeness score. However, com-
pleteness score of serious AEFI was significantly less as compared to all
AEFEFI reports. This indicates that serious AEFI reports lack complete
details. This is of paramount importance as complete information in
serious AEFI helps in causality assessment, to identify the risk factors
and subsequently signal generation. This indicates the need for organized
training and skill development programme in AEFI reporting.

Strengths of study

Very few studies on vaccine safety monitoring in India have been pub-
lished. It is one of the first kind of study where in volume of the data has
been obtained from pan India. An attempt has been made to correlate
completeness score and AEFI reporting. In addition, a detail analysis has
been done which can help leads to certain conclusions.
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Limitations of Study

Like any other study, there were also few limitations such as passive
surveillance, lack of complete information, causality assessment and
follow up. The authors do not have proportion of population received
vaccine. Thus we were not able to calculate the incidence rate.

CONCLUSION

The system of AEFI reporting in India is slowly gaining momentum.
Majority of AEFI is mild. However, serious AEFI needs detail reporting,
follow up, investigation for causality assessment and identify risk factors.
Organized training of health care professionals in AEFI reporting and
targeted spontaneous reporting of vaccine AEFI will be helpful in this
regard.

CONFLICT OF INTEREST

The authors declare no conflict of interest.
ABBREVIATIONS

AEFI: Adverse event following immunization; AMCs: ADR monitoring
centers; ICSRs: Individual Case Safety Reports; ITSU: Immunization
Technical Support Unit; PvPI: Pharmacovigilance Programme of India;

SAE: Serious adverse event; SOC: System Organ Class.

SUMMARY

Vaccination is an essential component of the public health programs.
Majority of AEFIs in our study were mild. However, some AEFIs were se-
rious in nature. Organized training of health care professionals in AEFI
reporting and targeted spontaneous reporting of vaccine AEFI will be
helpful in this regard.
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