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Abstract:

Background/Introduction: Adverse drug reactions (ADRs) are a significant challenge in pharmacovigilance,
often underreported due to reliance on spontaneous reporting systems. Active surveillance provides a systematic
approach to monitor and report ADRs, enhancing detection and reporting quality. This study assesses the impact
of active surveillance on COVID-19 vaccine-related ADR reporting at a designated monitoring center.
Aim/Objective: To analyze the impact of active surveillance on the reporting of COVID-19 vaccine-related
adverse drug reactions compared to passive surveillance.

Methodology: This retrospective observational study was conducted at the ADR monitoring center of Pt. JNM
Medical College and Associated Dr. BRAM Hospital, Raipur, Chhattisgarh, under the Pharmacovigilance
Program of India. The study included all adverse events following immunization (AEFIs) related to COVID-19
vaccination reported from January 10, 2021, to December 31, 2022. Data were collected through both passive
and active surveillance methods. Active surveillance involved contacting beneficiaries via telephone within 743
days post-vaccination. All identified AEFIs were documented, analyzed, and compared for completeness and
accuracy. Statistical analysis was performed using descriptive statistics, and results were presented in graphs
and tables.

Results: During the study period, 94,294 doses of COVID-19 vaccines were administered, and 4,480 telephone
calls were made to beneficiaries. A total of 685 ADRs were reported, with 353 (51.5%) related to COVID-19
vaccines. Of these, 334 (94.6%) were reported in 2021 and 19 (5.4%) in 2022. Active surveillance identified
312 (93.4%) AEFIs in 2021 and 8 (42.1%) in 2022, while passive surveillance accounted for 22 (6.6%) AEFIs
in 2021 and 11 (57.9%) in 2022. Most AEFIs were associated with the first dose (91.5%), followed by the
second dose (6.5%) and the third dose (2.0%). Gender distribution showed a higher reporting rate among
females (53.75%) compared to males (44.31%).

Conclusion: Active surveillance significantly improved the detection and reporting of COVID-19 vaccine-
related AEFIs compared to passive surveillance. The proactive approach facilitated timely identification of
ADREs, contributing to enhanced patient safety and informed decision-making in pharmacovigilance.

Keywords: Adverse Drug Reaction, Active Surveillance, Passive Surveillance, COVID-19 Vaccination,
Pharmacovigilance, AEFI, Drug Safety Monitoring.
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Introduction

The WHO defines Adverse Drug Reaction (ADR) reporting. The intensive monitoring in PV

as “response to a drug that is noxious, unintended
which occurs in doses normally used in man for the
prophylaxis, diagnosis and therapy of disease or
modification of normal physiological function” [1].
Under-reporting (UR) of adverse drug reactions
(ADRs) is widespread and a daunting challenge in
Pharmacovigilance (PV). This is primarily because
most countries, including India follow the
spontaneous or voluntary system of ADR
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amplifies the detection of ADR [2]. There are
different methods of collecting adverse drug
reactions and events in pharmacovigilance practice.
Most common method is spontaneous reporting
also known as passive surveillance, which provides
opportunity for health care personnel, consumers,
company, regulatory authorities or any other
organisations to confidentially and voluntarily
report adverse events occurring in their work
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environment or real-world situation and is the
mainstay of pharmacovigilance.

Stimulated Reporting also is done in certain
situations by healthcare professionals or consumers
for reaction arising in special situation especially
for new products for early post-authorization after
educating them about possible events that may
occur after drug administration and are handled as
spontaneous reports [3]. Spontaneous reporting
system have proven ineffective due to uncertain
quality of individual case safety reports (ICSR) in
terms of completeness, clinical relevance, lacks
essential data on temporal relationship, responses
to challenges and/or re-challenge, and underlying
patient condition, each of which are essential for
identification of the causality of suspected drugs.
New ADRs and less common ADRs go unreported,
and the data obtained is highly variable in quality,
low specificity, and is resource intensive [4].
Active  Surveillance is a rigorous safety
surveillance method of collecting ADRs which pro-
actively monitor patient encounters to seek detailed
information about adverse effects and are reported
in a quicker timeline and report additional serious
ADRs compared to spontaneous reporting. An
active surveillance system has been defined by the
World Health Organization as the collection of case
safety information as a continuous pre-organized
process [5]. It addresses knowledge gaps in safety
and efficacy of drugs and new vaccines with
limited safety data due to emergency use
authorisation as in pandemic situations or for drugs
to identify adverse events that may or may not be
reported through passive surveillance. It often
provides denominator values and is thus useful for
estimating burden and frequency of events. It also
helps in faster identification of unanticipated ADRs
compared to passive surveillance. Active
surveillance is usually done prospectively using a
structured interview, during ward rounds, through
chart review or digital medical records and health
database monitoring.

Active surveillance is of three major types: (1)
Drug based surveillance identifies adverse reaction
when a new drug product is prescribed, and patient
safety is actively reported in population of interest.
After the launch of a new product in United
Kingdom active surveillance is done in populations
of interest and follows the first 10,000 users while
in Japan, patients are actively observed in the first
six months of a product’s marketing. (2) Setting
based: is done to identify adverse events in certain
health care settings where they are likely to be
concentrated or present for treatment and help to
detect relevant drug-related events, example: acute
adverse effects in emergency departments or
apheresis centre [6]. (3) Event based or outcome-
based surveillance identifies adverse events that are
likely to be associated with medical products for
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example, the FDA is working with the drug-
induced liver injury Network (DILI -a network of
liver transplant centres) to solicit information about
antecedent drug exposures in individuals who are
listed for or require a liver transplant. Such a
system may identify individual agents or
combinations thereof that are associated with
hepatotoxicity [7].

Active surveillance can also be done to identify any
adverse events following immunization (AEFI)
which is defined as ‘any untoward medical
occurrence which follows immunization, and which
does not necessarily have a causal relationship with
the use of the vaccine’. AEFI surveillance in India
was started in 1985 along with the Universal
Immunization Program (UIP) [8]. All AEFIs
irrespective of the health care setting are collected
through spontaneous surveillance by Adverse Drug
reaction Monitoring Centres (AMCs) across the
country, and further transmits this information to a
national AEFI committee for investigation and
communication [8]. Several key components
contribute to the success of Active Surveillance
systems. First, comprehensive data collection is
essential. This includes data on the characteristics
of vaccinated individuals, vaccine administration
details, and the occurrence of ADRs. Timely
reporting from healthcare providers, vaccine
manufacturers, and other relevant stakeholders
helps ensure accurate and up-to-date information
allowing timely risk assessment and management
and contributes to the accumulation of evidence on
drug safety, leading to better-informed prescribing
decisions [9].

On January 16, 2021 Government of India
launched the COVID-19 vaccination campaign,
starting with healthcare and frontline workers.
During Phase 1 (January 202lonwards), the
vaccination drive focused on immunizing
healthcare and frontline workers across the country.
The two vaccines Covishield (Oxford-AstraZeneca
formulation recombinant vaccine manufactured by
the Serum Institute of India) and Covaxin
(Inactivated SARS-Cov-2 strain developed by
National institute of Virology- Bharat Biotech in
collaboration with the Indian Council of Medical
Research) were approved for frontline workers and
Health workers in India, Neither Covishield nor
Covaxin had completed the Phase-III trial but were
formally approved by Central drugs standard
control organisation (CDSCO) on 02/01/2021
allowing their use to healthcare professional and
frontline workers. Officially on 15/02/2021 both
the vaccine was authorized with “Restricted use in
emergency situation”, with a statement that the
vaccine was safe and every ADE would diligently
followed-up [10,11]. This isn’t the standard
approval given to any other vaccine so every
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person who was vaccinated needed to be actively
followed-up.

From February 2021 second phase began targeting
the elderly and those with comorbidities, later
eligibility was expanded to encompass all
individuals aged 60 and above and was again
expanded to all those aged 45 and above. Initiating
Phase 3 on May 1, 2021, all adults above 18
became eligible for vaccination and on August 5,
2021, India achieved the monumental feat of
administering over 50 crore COVID-19 vaccine
doses, a testament to its unwavering resolve.
Finally, on October 21, 2021, the nation rejoiced
the milestone of administering 100 crore doses,
symbolizing triumph over adversity [12].

In view of the method of approval, active
surveillance of vaccine-related adverse drug
reactions (ADRs) was initiated by the institute to
ensure public health safety. So, this study was
undertaken to analyse the impact of active
surveillance on reporting of COVID 19 Vaccine
related ADRs in comparison to passive
surveillance.

Objective: To analyse the impact of active
surveillance in adverse drug reaction monitoring.

Material & Methods:

Study Methods: This was a retrospective
observational study conducted at designated ADR
monitoring centre (AMC), Pt. JNM Medical
College & Associated Dr. BRAM Hospital Raipur,
Chhattisgarh, under Pharmacovigilance program.
All AEFI related to COVID19 Vaccination
reported to adverse drug reaction monitoring centre
from 10th January 2021 to 31% December 2022
were included in the study.

Data Collection:

All beneficiaries were informed to report any ADR
to the given telephone no. which was displayed at
the immunization centre or notify on the toll-free
no. of National Pharmacovigilance program.
Additionally, the active surveillance team which
included Pharmacovigilance associate of ADR
centre and post-graduate residents of Pharmacology
department contacted beneficiaries via telephone
calls within 743 days post vaccination. As the
sample size was not pre-determined effort was
made to contact as many beneficiaries as possible.
Each beneficiary was interviewed for any AEFIs
during the surveillance period and the details were
documented. ADRs were also routinely reported by
Healthcare Professional (Passive surveillance) in
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the hospital and consumers. All identified AEFIs
were documented and analysed for completeness
and correctness. The number of ICSRs /ADR
reports obtained by all methods were compared to
understand the impact of Active Surveillance &
Passive surveillance on ADR Reporting. Since
AEFIs collected were within 743 days post-
vaccination so only immediate AEs could be
assessed. There may be some gaps in methodology
as the AEFI data was collected only for
Pharmacovigilance purpose and later an approval
was taken from the institutional ethical committee
for research and publication. All ICSR of AEFI
was signed by the members who made telephone
calls which helped to segregate ICRS’s for active
surveillance and passive surveillance.

Statistical Analysis:

After collection of information regarding the study,
statistical analysis was done by descriptive
statistics using frequency and percentage used to
elucidate the demographic and clinical data using
Microsoft Excel 2019 spreadsheet and with the
help of Windows 11 software was used for further
analysis. The result thus obtained were presented in
the form of graphs and tables.

Ethical Consideration: The study was approved
by the Institutional Human Ethics Committee on 28
November 2023 (No./MC/Ethics/2023/84 Raipur,
Dated 28/11/23). All the study records were kept
confidential, and the identity of the participants was
not revealed in any way to unauthorized personnel.
Indian pharmacopeia commission
(Pharmacovigilance program of India) was
informed about the study.

Result:

As per the CoWIN portal [9] at the study site, a
total of 94,294 doses of COVID-19 vaccinations
were administered from 16 January 2021 to 31
December 2023. In which 45799 (48.6%), 44394
(47.1%), 4101 (4.3%) were 1%, 2" & 3™ dose
respectively. A total of 4480 telephones calls were
made from the list of beneficiaries provided by the
Vaccination centre. The first month of vaccination
included Healthcare professionals and frontline
workers who were also stimulated to report any
AFFI in the 2" month 2™ dose for healthcare
workers and 1% dose for elderly (>60 yrs.) and
those with co-morbidities were included, so more
calls were placed after the 2" dose which was
given one month after the 1% dose and the active
surveillance team was trained by then for
surveillance.

1830 | 2250

[ 400 | 4480
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A total 685 ADRs related to all drug and vaccine
products were reported between January 2021-
December 2022 of which 438 (63.9%) ADR
reported in 2021 and 247 (36.1%) in 2022. 353
AEFI related to COVID-19 were reported of which
334 (94.6%) were reported in 2021 and 19 (5.4%)
in 2022. Two types of Vaccine Covishield and
Covaxin were administered in 2021-22. Of the total
353 AEFI reported; 327 (92.6%) were Covishield
related and 26 (7.4%) Covaxin related.

Out of the total, 323 (91.5%) AEFI occurred after
the first dose, 23 (6.5%) after the second dose, and
7 (2.0%) after the third dose. In 2021 out of total

Table 1: COVID-19 related AEFI reporting by different methods in
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334 AEFI 312 (93.41%) were identified by Active
surveillance and 22 (6.58%) by Passive
surveillance while in 2022 out of total 19 AEFI 8
(42.1%) by AS & 11(57.9 %) by PS. Out of total
reported AEFI in 2021 (n=334) 152 were Males
(AS=140, PS= 12) and 182 were Females
(AS=172, PS= 10), while in 2022 (n=19) 8 Males
(AS=5, PS=3) and 11 Females (AS=3, PS=28)

After 1st dose the causality assigned was probable
for all AEFI according to WHO UMC scale and,
for 2nd dose (23 AEFI) 19 were probable and 4
were certain. While after 3rd dose (7 AEFI) 5 were
probable and 2 were certain.

ear 2021-2022

Year of | Total Total Total Active sur- | Passive Passive/ Spontaneous
COVID ADR Drug COVID19 veillance surveillance | Surveillance (n=33)
19 related | (n=685) | related | vaccination (n=320) (n=33) HCPs Consumers
AEFI Re- ADR related AEFI (m=25) | (n=8)
porting (n=332) | (n=353)
2021 438/685 | 104/332 | 334/353 312/320 22/33 16/25 6/8
(63.9%) | (31.3%) | (94.6%) (93.4%) (6.6%) (64%) (75%)
2022 247/685 | 228/332 | 19/353 8/320 11/33 9/25 2/8
(36.1%) | (68.7%) | (5.4%) (42.1%) (57.9%) (36%) (25%)
Total 685 332/685 | 353/685 320/353 33/353 25/33 8/33
(48.6%) | (51.5%) (90.7%) (9.3%) (75.8%) | (24.2%)
Table 2: Gender wise distribution of COVID-19 Vaccination related AEFI
Year of COVID 19 re- | Active Surveillance AEFI Passive/ Spontaneous Surveillance
lated AEFI Reporting (n=320) (n=33)
Male Female Male Female
2021 140/312 172/312 12/22 10/22
(44.87%) (55.13%) (54.55%) (45.45%)
2022 5/8 (62.5%) 3/8 (37.5%) 3/11 (27.27%) 8/11 (72.73%)
Total 145/320 (44.31%) | 175/320 (53.75%) | 15/33 (45.45%) 18/33 (54.55%)
Table 3: Telephone calls made for COVID-19 related vaccination and AEFI reported in year 2021-2022
1% Dose 2" Dose Precautionary | Total
dose
COVID-19 Vaccina- | 45799/94294 44394/94294 4101/94294 94294
tion (48.6%) (47.1%) (4.3%)
Telephone calls 1830/4480 (40.8%) | 2250/4480 (50.2%) | 400/4480 (9%) | 4480
AEFI 323/45799 (17.7%) | 23/44394 (1%) 7/4101 (1.8%) 353/94294 (7.9%)
Active Surveillance 301/1830 (16.4%) 12/2250 (0.5%) 7/400 (1.8%) 320/4480 (7.1%)
301/353 (85.3%) 12/353 (3.4%) 7/353 (2%) 320/353 (90.6%)
Passive Surveillance 22/1830 (1.2%) 11/2250 (0.5%) 0/400 (0%) 33/4480 (0.7%)
22/353 (6.2%) 11/353 (3.1%) 0/353 (0%) 33/353 (9.3%)

Agrawal et al.

International Journal of Current Pharmaceutical Review and Research




International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

Total 685 ADR
reported from year
2021 to 2022

I — I

353 were COVID-19 related AEFI
332 were drug related AEFI (afterlst, 2nd, and 3rd dose, total
vaccination= 94294)

| |
[ |

In 2021, In 2022,
334 COVID-19 related 19 COVID-19 related AEFI
AEFI reported reported
(327 were Covishield and (7 were Covishield and 12
26 were Covaxin) were Covaxin)
In 2021 In 2022
312 reported by 8 reported by
Active surveillance Active surveillance

22 reported by . 11 reportedﬁay
Passive surveillance assive survelllance

Chart 1:

Active and passive surveillance of COVID-19 Vaccination
related AEFI 2021-2022

Passive Surveillance 2022 (n=11)) r38
Active Surveillance 2021 (n=8) ‘ 3;
Passive Surveillance 2022 (n=22) I 1102

Active Surveillance 2021 (n=312) 140 172

0 50 100 150 200
B Female m Male

Figure 1: Active and passive surveillance of COVID-19 Vaccination related AEFI 2021-2022
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COVID19 Vaccination related AEFI Surveillance 2021 (n= 334)
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Figure 2: COVID-19 Vaccination related AEFI Surveillance in year 2021
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COVID19 Vaccination related AEFI Surveillance 2022 (n=19)
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Figure 3: COVID-19 Vaccination related AEFI Surveillance in year 2022

Discussion:

Active surveillance of COVID vaccine-related
adverse drug reactions is a critical component of
public health strategies. Underreporting of ADRs
remains a significant issue, as healthcare
professionals and patients may hesitate to report
suspected adverse events due to factors such as lack
of awareness, time constraints, or uncertainty about
causality. COVISHIELD™ and COVAXIN® were
two of the highly utilized COVID-19 vaccines

Agrawal et al.

available in India against this pandemic [12]. AEFI
was reported in 54.7% females and 45.3% in males
similar to a study by Cherian et al. The higher
AEFI in females might be due to biological
differences in immune response and higher health-
seeking behaviour among women [ 14].

The study reported an AEFI incidence rate of
0.37%, that is, 353 AEFIs were reported from
94294 vaccine beneficiaries at this study site. This
incidence rate was high when compared with the

International Journal of Current Pharmaceutical Review and Research
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national AEFI which reported 0.007% according to
Co-WIN portal [12]. 91.5% of AEFI occurred after
the first dose, 6.5% after the second dose, and 2.0%
after the third dose. This aligns with the study
conducted by Jhaj et al [13] who found that
maximum AEFT i.e. 93.33% were reported after the
first dose of the vaccine while only 6.67% were
reported after the second dose. Higher reporting
after first dose might have been due to increased
awareness and fear of adverse drug reactions and
uncertainty, since this vaccine was introduced for
the first time. Vaccinated individuals might have
become more relaxed and less afraid of
hospitalization, leading to a decline in AEFI at 2™
and precautionary dose. Further, desensitization to
minor reactions may explain the observed trend of
decrease in AEFT after second and third dose.

AEFI reported after active surveillance and passive
surveillance are 90.65% (n=320/353) and 9.35%
(n=33/353) respectively. Passive surveillance
contributed to only 9.34% (n=33/353) of all AEFI
of which health care professionals (HCPs)
contributed to 7.08% of AEFI and consumers
contributed to only 2.27%. This low percentage of
AEFI reporting due to passive surveillance may be
attributed to overburdened healthcare professionals
during the COVID-19 pandemic, moreover the
signs and symptoms of COVID-19 infection were
not clear, so AEFI symptoms might have been
attributed to infection.

HCPs are trained to report ADR as institutional
AMC is functional since 2015, but consumers were
trained and stimulated to report any AEFI for the
first time and were hesitant to report for fear of
hospitalization. Jha et al in their study noted that
passive surveillance often missed many ADEs due
to healthcare professionals' time constraints and
lack of awareness and demonstrated that active
surveillance models, such as computer-based
monitoring, are more effective in detecting serious
adverse drug events (ADEs) compared to other
methods [17] Higher reporting of AEFI by active
surveillance not only enhanced but supplemented
the AEFI reporting along with spontaneous/ passive
surveillance.

Riad et al.'s study also successfully implemented
active surveillance to track side effects,
demonstrating its effectiveness in identifying and
characterizing AEFI across diverse populations
[15]. Yun et al. also demonstrated that active
surveillance is more effective than spontaneous
reporting in detecting adverse drug events (ADEs)
[16],. All these studies highlight the superior
effectiveness of active surveillance over passive
surveillance in improving the detection and
reporting of adverse events, leading to more
effective pharmacovigilance and better health
outcomes. This supports the assertion that active
surveillance is essential for comprehensive and
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timely detection of AEFI, ultimately leading to
improved patient safety and public confidence in
vaccination programs or drugs approved in
emergency. Most common symptoms of AEFI
were non-serious, mostly including local site pain,
rash and fever which is mentioned in vaccine
datasheet. [10,11,18]. No laboratory abnormality
was detected similar with other studies [13,15]
Later on this vaccine was associated with blood
clotting disorders and through active surveillance
these events were promptly identified, thoroughly
investigated, and appropriate precautions were
implemented to manage the risk.[18]. The only one
serious ADR in this study, who presented with
seizure and CNS symptom and was hospitalised for
14 days was reported by active surveillance. Active
surveillance rigorously collects ADRs, enabling
quicker reporting and identification of serious
reactions compared to spontaneous reporting,
detailed data collection, encompassing patient
characteristics and ADR specifics, is essential for
accurate risk assessment and management.

The spontaneous reporting system has inherent
limitations, as it relies on healthcare professionals
(HCPs) to identify adverse drug reactions (ADRs),
document the drug or vaccine, describe the events,
and note the treatment. Due to time constraints,
many ADRs go unreported. Additionally, HCPs
may lack motivation and awareness about the
significance of reporting ADRs. However, well-
planned sensitization and stimulation of HCPs will
yield positive results. [19]

Conclusion

Active surveillance of adverse drug reactions plays
a vital role in Pharmacovigilance by proactively
monitoring and evaluating the safety of
pharmaceutical products. By addressing challenges
such as underreporting and enhancing data analysis
capabilities, active surveillance can continue to
evolve and contribute to the overall goal of
ensuring the safe and effective use of medications.
By active surveillance the global community can
maintain  public confidence in vaccination
programs, ensure safety, and help to continuously
improve the development and deployment of
vaccines to combat any new pandemic or future
health threats.
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