Review Article

J. innov. appl. pharm. Sci, 6(2) 2021, 15-22

Journal of Innovations in Applied Pharmaceutical Science

Content available at : www.saap.org.in

JOURNAL OF INNOVATIONS IN
APPLIED PHARMACEUTICAL SCIENCES.

(JIAPS)

ISSN:2455-5177

A review on vaccine pharmacovigilance during covid-19
Jyothi K. Navya'®, Jaka Archana!, Velpula Padma Sujaya!, Rupavath Pallavi Nayak!, Randeep Raj C Vaddadi?

"1 Clinical Research Intern, Clinosol Research Private Limited, Hyderabad, India
2 Clinical SAS Trainer , Clinosol Research Private Limited , Hyderabad, India

Article History

Abstract

Receiced: 11-05-2021
Revised: 29-06-2021
Accepted: 06-08-2021

KeywordS:Vaccine, covid-
19, wvirus, immunization,
pharmacovigilance,

clinical trails , ISOP

Pharmacovigilance is important for collecting, detecting, monitoring adverse events which is the
main objective. The adverse events reported should be assessed in order to know the casual
relationship and avoid unnecessary effects on the recipient. Many people are vaccinating in a short
period, so it is becoming much burden to the pharmacovigilance centers. The international society of
pharmacovigilance (ISOP), the French national agency for medicines and health products safety
(ANSM), and many others were in continuous collaboration and taking many initiatives to identify
the safety and efficacy of vaccines and to provide answers to the raised questions respectively.
Through pharmacovigilance, signals were detected, and many adverse events were identified.
Pharmacovigilance of BioNTech/Pfizer-m-RNA, Moderna-mRNA vaccine, Covishield, Johnson and
Johnson, Vaxzevria, Sputnik V, Convidecia are addressed. With BioNTech/Pfizer-m-RNA 12,249
ADRs, with Moderna-mRNA vaccine 577 ADRs, with Covishield 447 ADRs, with Johnson and
Johnson 653 ADRs, with Vaxzevria 743 ADRs were reported. These vaccines resulted in immune
thrombocytopenic purpura, cerebrovascular events, thrombosis, thrombocytopenia, facial paralysis,
deaths, and many other reactions which may be fatal. But the events reported were less compared to

the safety of the patients. All these events were maintained by the Uppsala monitoring center.
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Vaccine pharmacovigilance plays an important role when
once vaccine is released into the market. The main objective
of vaccine pharmacovigilance is the detection and
monitoring of adverse events associated with vaccination. As

a large number of people are vaccinating against COVID-19,

d https://doi.org/10.37022/jiaps.v6i2.226

it is very difficult for the pharmacovigilance centers to assess

suspected adverse events in a short period of time. The
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understandings between patients, caregivers, private

portioners, government doctors, field-level health care

workers, personnel involved in the AEFI program, and

Introduction

pharmacovigilance program is more important than ever.

The information about adverse reactions is imperative and

The pandemic which is predicted long earlier by experts has
arrived and created a huge impact on society. However,
there must be a continuous need for experts which is evident
from the first wave of pandemic [1]. Vaccine development
helps in the prevention of spread of noval coronavirus
infection. As many vaccines of different types are under
development [2], and the participants were receiving the first
dose of vaccines.
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should be reported immediately so that action can be taken,
thus safeguard the vaccine recipients and avoid unnecessary
reactions [3]. The adverse events reported will reach
Vigibase, which is the database of individual case reports
maintained by the Uppsala monitoring center. Spontaneous
reporting by health care professionals is the main backbone

of pharmacovigilance.
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The National passive surveillance (e.g., spontaneous
reporting of suspected adverse drug reaction) is used most
widely to detect vaccine-related signals, in cooperation with
healthcare professionals (HCPs) or patients to spontaneously
report the occurrence of safety and/or effectiveness. The
Active surveillance method involves the collection of
organized data at a particular point in time from vaccinated
individuals who are participating in a study. Figure 1 shows
the study flow of COVID-19 active surveillance and post-
marketing study in the UK [3].

Collaborations with international societies will help to obtain
information regarding the suspected adverse reactions which
help in reducing unnecessary reactions in a large population.
The available real-life data is used for making treatment
decisions. Continuous review of real-life data and events
provides information to the health care professionals
regarding the safety of vaccines. Thus, the collection of data
from adverse drug reactions is also the objective of
pharmacovigilance [1,4].

Role of ISOP (international society of pharmacovigilance)
during COVID-19

The international society of pharmacovigilance (ISOP) along
with the special interest group (SIG) were been working
together to identify the safety and efficacy of medicines and
vaccines in the prevention or treatment of coronavirus. Some
of the ISOP initiatives are:

1. Monitoring medicine and vaccine publications related to
Novel coronavirus

2. Provide support to regional pharmacovigilance societies

3. Developing infographics and provide pharmacovigilance
updates to health care professionals and patients all over the
world

4. Conducting webinars in collaboration with drug safety

5. Encouraging ISOP chapters and SIGs members to work
and share their outputs with other team members

The executive ISOP committee came in touch with
individual ISOP members to provide help to the first-line
workers. The main objective of ISOP is to provide
professional and personal support. The support, in low-
income countries, is to manage challenges with limited
resources. Communicating gained knowledge to regional
pharmacovigilance centers will help to decrease the burden
of the people through campaigns and communication tools.
Electronic health records and big data networks provide
evidence to raised issues about medicines and vaccines [1].
French organisation for the pharmacovigilance of COVID-
19

The collaboration of ANSM (French national agency for
medicines and health products safety) with the French
pharmacovigilance network is effective to answer possible

questions in this pandemic situation. French
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Pharmacovigilance organization for COVID-19 vaccines
surveillance is shown in figure 2. The pharmacovigilance of
COVID-19 vaccine according to French organization is based
on two dimensions: [5,6,7]

1. Individual analysis of all real-time ADRs by regional
pharmacovigilance centers (RPVc)

2. Scientific analysis of all ANSM and RPVc experts

The main objectives of French organization in COVID-19 are:
(8]

1. Detection of signals fastly

2. Transparency in the safety of COVID-19 vaccine

3. Weekly reports by experts made available on the French
national agency for medicines and health products safety
(ANSM) website

4. Health care professionals provide a response to patient
queries about adverse effects of vaccines

5. Responsibility within the territories in relation with the
general public, health care professionals, hospitals, medical
social establishments

Fig 01: Shows the study flow of COVID-19 active
surveillance and post-marketing study in the UK

Study team liaises with NIHR networks

Vaccination sites administering the COVID-19
vaccine are invited to participate in the surveillance

programme through an established centralized

Enrolled vaccination sites provide regular updates to

the study team based upon the number of

Vaccinated participants at the enrolled vaccination

sites are invited to participate in the surveillance

Consented vaccinees and the HCP are invited to
complete an enrolment data collection form (DCF) at
baseline to collect information on the vaccine and

vaccinee

Further DCF are sent to the vaccinee to complete as
per the pre-defined periods of observation;

information on safety and effectiveness outcomes

DCFs from the vaccine and HCP are returned to the

study team

DCFs are also sent to the vaccinees HCP to complete
as per the pre-defined period of observation; data is
abstracted from the patients medical records onto
the DCF
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DCFs from the vaccine and HCP are returned to the

study team

Data on the DCF is evaluated by the medical team and
processed onto a study specific database

Further DCF are sent to the vaccinee to complete as per
the pre-defined periods of observation; information on

safety and effectiveness outcomes collected

Events of interest are followed up further with the

vaccinee and/or their HCP

Weekly assessment of data performed and

communicated to relevant stakeholders

Data analysis, summary update reports and final

reports produced

Workflow at French network [9]
One pair of RPVCs completely analyze all ADRs reported

daily after vaccination

For a complete analysis, RPVCs will provide specific organ

J

Every Tuesday these reports are transmitted to ANSM

expertise

Gather data about exposed population, qualitative and
quantitative analysis of ADRs

Experts discuss every Thursday about PV report in case

J

For safety signal, risk minimization strategies will be
implemented by EMA

French Medicines Agency:
Agence Nationale de Sécurité du Médicament et des Produits de Santé

reports

COVID-19 vaccine [Vassewria® | [Caesdination |
Moderna®

Regional PV

Centers:

specific

gional PV gional PV gional PV gional PV organ
Centers : Centers : Centers : Centers : Tt
Bordeaux Lille Amiens Tours Cardiology
Marseille Besangon Rouen Dijon skt

i Permanent-call on week-ends by pharmacologists for deaths and serious reports
g Reports coding harmonization

& Weekly meeting to speak about safety signals, clinical trials and new literature data

French Pharmacovigilance Network: 31 Regional PV Centers

Fig 02: French Pharmacovigilance organization for COVID-

19 vaccines surveillance
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Vigilance of COVID-19 Vaccines (table 01)

With BioNtech/Pfizer COVID-19 vaccine, 74% of women and
43% of 50-64years age group patients were reported with
arterial hypertension, cardiac arrhythmias, Herpes zoster
infection, thrombocytopenia, spontaneous hematomas,
diabetes imbalance. 5 cases of severe hypersensitivity
reactions were reported immediately. The above ADRs are
rare but ADRs like fatigue, headache, nausea, fever,
vomiting occurs due to the second dose in young adults
from clinical trial data [10]. 313 cases of severe arterial
hypertension were reported immediately or within a few
hours or days after vaccination with or without the history of
hypertension, can be treated with anti-hypertensives or
increasing dosage of pre-existing antihypertensive agents [8].
With the Moderna COVID-19 vaccine, 74% of women and
49% of 75-84 years age group patients are mainly concerned
with ADRs. ADRs like reactions at the vaccination site (pain,
inflammation, cutaneous eruption), influenza-like syndrome
(fever, chills, myalgia, arthralgia, asthenia),
lymphadenopathy, digestive disorders and, hypersensitivity
reactions. Delayed local reactions were reported 5- 10 days
after vaccination [11].

With the Vaxzevria COVID-19 vaccine, 74% of women and
72% of 16-49 years age group patients are mainly concerned
with  ADRs of Vaxzevria. Influenza-like syndrome
association with dyspnea and asthma was reported. These
cases are reported within 24 hours after the first dose. 12
cases of thrombosis of a large vein associated with
Thrombocytopenia  and  disseminated intravascular
coagulation were reported [8].

With AstraZeneca/ Oxford COVID-19 vaccine group,
Medicine and healthcare regulatory (MHRA) authority on
18th March 2021 confirmed that there is no evidence which
suggests blood clots are caused by vaccine and benefits
overweigh thrombotic risks. MHRA also stated that sinus
vein thrombosis associated with thrombocytopenia has been
reported in less than one in a million people vaccinated so
far in the UK, and a causal association with the vaccine could

not be established [12].
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Table 01: vigilance of COVID-19 vaccines

) No. Of )
SL.no Vaccine ADRs Reported Signals
doses

1. Cominarty 12,249 (25" march | Arterial hypertension, cardiac arrhythmias, herpes

BioNTech/Pfizer-m- 2 2021) zoster infection, thrombocytopenia/ spontaneous

RNA hematomas, diabetes imbalances
Moderna-mRNA 577 (25" march .
2 ) 2 Delayed local reactions
vaccine 2021)

AstraZeneca-Oxford Deaths with possible temporal relationship, 1

3. vaccine group 2 447 (17% Jan 2021) death associated with thrombocytopenia and
Covishield stroke

Janssen (Johnson and 653, 35( 11" june L .

4. 1 Fainting events, Cerebral venous thrombosis
Johnson) 2021)
AstraZeneca-Oxford Influenza like symptoms, large venous thrombosis
] 743 (25" march ] . . ]
5 vaccine group ) 2021) (cerebral, digestive), with thrombocytopenia or
' Vaxzevria coagulation disorders, CVA, MI, PE, monoplegia,
DVT, Ischemic stroke
Deep vein thrombosis, cerebral circulatory failure,
6. Sputnik V 2 transient ischemic attack, vascular
encephalopathy

7. Convidecia 1 Non reported from phase 3 clinical trials

Vigilance of immune thrombocytopenia purpura after
COVID-19 vaccine

Immune Thrombocytopenic Purpura (ITP) is an immune-
mediated disease that resulted in decreased platelet count
caused by abnormal platelet production and destruction of
platelets in the circulatory system. This results in bleeding,
bruise, petechiae, bleeding gums, or life-threatening
bleeding. This usually preceded by infection about 7-10 days
before the onset of symptoms [13-15]. The pathogenesis of
ITP is unclear but it may be due to molecular mimicry, as
described in the flow chart below.

Peptide haemagglutinins in influenza vaccine are

structurally similar to antigens of platelets
Results in activation of B cells and T cells
Generation of antibodies
Antibodies will target the antigens on the surface of platelets

Macrophages will enter and engulf the antigens, results in

the decreased half-life of platelets

These antibodies will also decrease platelet production. Risk
factors of ITP are influenza, measles, mumps-rubella (MMR),
hepatitis B, human papillomavirus, varicella, and diphtheria-
tetanus-pertussis (DPT) vaccines in children and adolescents,
other constituents of vaccines like yeast proteins, adjuvants,

and preservative diluents. Additives like aluminum
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hydroxide and phosphate used in vaccines to enhance
immunogenicity will result in autoimmune inflammatory
syndrome induced by adjuvants [5,13-16].

After Pfizer/BioNtech and Moderna COVID-19 vaccines, 36
cases of immune thrombocytopenic Purpura were recorded
to Vaccine adverse events reporting system [17]. 150 cases of
immune thrombocytopenic Purpura were reported post-
vaccination in the pharmacovigilance database stated by BMJ
[18]. According to USFDA and CDC, the cases of ITP were
few compared to the general population can be treated with
corticosteroids and immunoglobulins [19]. Increased risk of
ITP after COVID-19 vaccine administration, and response to
treatment with standard ITP therapy, states that there is a
possibility of an association between ITP and COVID-19
vaccine [20].

Vigilance of thrombosis and thrombocytopenia after
COVID-19 vaccine

After the Janssen's COVID- 19 vaccination 6 cases of cerebral
vein thrombosis (CVT) associated with thrombocytopenia in
women of age group 18-48 years after 6-13 days of
vaccination were reported [21]. This suspended its use in the
European Union, South Africa, USA [22]. With the Vaxzevria
vaccine, 269 thromboembolic cases were reported to
Eudravigilance. 57 cases of cerebrovascular accident, 34 cases
of myocardial infarction, 22 cases of pulmonary embolism,
31 cases of monoplegia, 15 cases of deep vein thrombosis, 11
cases of ischemic stroke, 1 case of dissemination intravenous
coagulation, 53 cases of splanchnic vein thrombosis, 173
cases of cerebral vein thrombosis were reported [23]. Most

18



Jyothi et al,. J. innov. appl. pharm. Sci, 6(2) 2021, 15-22

commonly these events have occurred in females. the
Vaxzevria was suspended in Denmark and is recommended
in the older age group in UK, Belgium, Italy, Spain,
Germany, France, Netherland, Finland, Sweden. The
pharmacovigilance Risk assessment committee concluded

that benefits overweigh the risk.

VIGILANCE OF VAXZEVRIA

VACCINE
HCVA mMI HPE
B monoplegia BDVT WIS
m DIVC EmSVT ECVT

34, 9%

m.

In India with the Covishield vaccine, 3 death were reported
with possible temporal relationships, and 1 death is
associated with thrombocytopenia and stroke [24]. With
Sputnik Vaccine 1 case of deep vein thrombosis, 1 case of
cerebral circulatory failure, 1 case of transient ischemic
attack, 1 case of vascular encephalopathy were reported. This
is Approved for emergency use in 62 countries, Rolling
review in the EU. Currently in use in Russia, Armenia,
Belarus, Guinea, Hungary, Iran, Kazakhstan, Kenya, Laos,
Lebanon, Nicaragua, Pakistan, Paraguay, Serbia, Syria,
Tunisia, UAE, Venezuela [25]. With Convidecia no reports of
thrombosis were reported in phase 3 clinical trials [26].

The vigilance of facial paralysis related events after
COVID-19

Facial paralysis cases were reported with mRNA Covid-19
vaccines (Pfizer/BioNTech and Moderna) in pivotal phase 3
clinical trials. 7 out of 35654 cases were reported facial
paralysis events with the vaccine group compared with 1 out
of 35611 cases who received the placebo group [10,27]. A
causal relationship could not be established so far. 133883
cases of adverse drug reactions are reported with mRNA
Covid-19 vaccines in the World Health Organization
Pharmacovigilance database as of 9th March 2021. A total of
844 facial paralysis-related events are reported. Of which 683
cases are facial paralysis, 168 cases are facial paresis, 25 cases
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are facial spasms, 13 cases are facial nerve disorders (figure
04) With Pfizer-BioNtech mRNA Covid-19 vaccine 749 cases
of facial paralysis-related events were reported and 95 cases
of facial paralysis-related events were reported with
Moderna mRNA Covid-19 vaccine as of 9th March 2021. Of
the total 844 cases, 572 patients were females, the median age

was 49 (39-63) years, time of onset is 2 days [28].

133883 cases of ADRs with mRNA
COVID-19 vaccine:
reports of facial paralysis related
events

1
25 13

M facial paralysis
M facial paresis
facial spasms

M facial nerve disorders

facial paralysis related events

M Pfizer/ BioNTech M Moderna ™

Fig 04: ADRs with m-RNA vaccines related to facial events

and comparison between Pfizer and Moderna vaccines

Vigilance of cerebrovascular accident(cva) events after
COVID-19 fig 05

With the Pfizer/BioNtech COVID-19 vaccine, a total of 31,459
cases of adverse events were reported in the vaccine adverse
event reporting system database (VAERS).165 cases of CVA
were reported, of which 27 reports resulted in death. With
the Moderna COVID-19 vaccine, a total of 29,913 cases of
Adverse events were reported. 145 cases of CVA event were
reported, of which 27 reports resulted in death. With
Janssen's anti-COVID vaccine, a total of 6,751 cases of
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adverse events were reported. 17 cases of CVA event were reported with 0 deaths.

VIGILANCE OF CEREBROVASCULAR EVENTS

=
T 35000
2 30,000
S 25000
S ., 20,000
2 & 15,000 m DEATHS
g g 10000 - mCVA
= > 5000
= 0 B ADRs
5 Pfizer moderna janssen
'E  mDEATHS 27 27 0
Z mCvA 165 145 17
B ADRs 31,459 29,913 6,751

Fig 05: Vigilance of Cerebrovascular events
Females are more prone to ADRs like CVA, life-threatening CVA events, and permanent disability than males. Females had more
reports of death with CVA associated with the Pfizer/BioNtech vaccine and Moderna vaccine. The majority of deaths occurred in
the age group 65 or older.111 CVA reports out of 165 with Pfizer-BioNtech vaccine, 114 CVA reports out of 145 with Moderna
vaccine and, 9 CVA reports out of 17 with Janssen's vaccine were in the age group 65 or older [29].
Pharmacovigilance of COVID-19 in Nepal
Oxford/AstraZeneca COVID-19 AZD1222 (Covishield) is vaccination is going on in Nepal to the frontline healthcare professionals,
sanitary and security workers. The reports of these individual recipients were transmitted to a regional pharmacovigilance center
(KIST medical college) as shown in figure 6. Casualty and severity were analyzed using the Naranjo algorithm and Modified
Hartwig and Siegel scales, respectively to improve the safety of the COVID-19 vaccine. Five ADRs reported to RPVCs are fever,
myalgia, urticaria, diarrhea, sudden rise in blood pressure [30].
During preliminary trials, at least 1 ADR was observed in greater than 75% of recipients within 7 days of administration. The
commonest ADR was injection site pain (58%) and Fever (46%) according to one study [31]. In another study, injection site pain
(58%) and Fever (50%) were observed [32].

Ministry of Health

and Population

Consumers

-

&

Community .
Pharmacsts

|
v
Adverse effects

¥ ¢
Natonal
g Uppsala Monitornng
Pharmacowgilance Cenfre Centre
%
following immunization

(AEF1) system .

Fig 06: Pharmacovigilance programme in Nepal
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Deaths After COVID-19 Vaccination

As of January 8th, 2021, 6,688,231 individuals received
COVID-19 Vaccines and 55 deaths were reported, mortality
rate is 8.2 per million population. When 6,93,246 residents of
long-term care facilities were vaccinated, 37 deaths were
reported with a mortality rate of 53.4 per million population.
Among them, half of the reported 25 deaths is in the age
group above 85 years. 14 individuals died immediately
within a day and, 45 individuals died within 1 week after
vaccination. Comorbidities associated with deaths are
hypertension, dementia, chronic obstructive pulmonary
disease (COPD), diabetes, and heart failure. Medications
associated with this are pain killers, fever reducers, and anti-

hypertensives [33].

Conclusion

Vaccines help to protect against infections by developing
antibodies, similarly, COVID-19 vaccines help to develop
immunity against COVID-19. After getting approval from
the national immunization technical advisory group,
vaccines are released into the market. Thus,
pharmacovigilance helps in the detection, assessment,
understanding, prevention of adverse events following
immunization. This is used to protect from developing
unnecessary reactions and reduce the burden on the public
health.
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