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ABSTRACT

COVID-19 is an infectious disease caused by a coronavirus strain that was discovered in December 2019 in Wuhan city,
China. Corona viruses are a type of virus that causes common colds, MERS (Middle East Respiratory Syndrome), SARS
(Severe Acute Respiratory Syndrome) and other illnesses. After the United States and Brazil, India has risen to third place
in the world in terms of the number of COVID-19 cases. To protect humans from the disease, a race among vaccine
developers around the world has begun, with hundreds of COVID-19 vaccine candidates in various stages of clinical
trials. On January 16, 2021, India's government began offering free COVID-19 vaccinations, and as part of what is
anticipated to be the world's largest immunization campaign, it is asking all of its residents to get vaccinated. Four
COVID-19 vaccines, out of the eight being tested in various phases of clinical trials in India, were created. The Indian
medicines regulator has given its approval. Covishield, the Oxford-AstraZeneca vaccine, and Covaxin, a locally produced
vaccine made by Bharat Biotech, are only to be used in cases of extreme urgency. The capability of Indian producers to
supply the nation's anticipated future demand for COVID-19 vaccines has been confirmed. The initial immunisation of
30 million healthcare workers can be completed with the help of the staff and cold-chain infrastructure in place prior to
the pandemic. The Indian government has acted quickly to increase the nation's capacity for vaccine production and has

also created an effective digital system to handle and monitor all facets of vaccine administration.
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1. INTRODUCTION

working ~ within  regulations to accelerate the

Pharmaceutical regulations are a collection of legal,
administrative and technical measures implemented by
governments to ensure the safety, efficacy and quality of
medicines, as well as the relevance and accuracy of
product data made available to the public. The term
‘regulation’ includes a variety of texts such as
guidelines, recommendations, procedures, policies etc.,
that have legal bases and authority [1]. The regulations
are required for both new and pre-existing products,
domestically produced products and those imported
from other countries. The primary goal of regulatory
agencies is to maintain drug standards at every stage in
order to serve the patient population [2].

A Regulated system for medicines must provide access
to effective treatments in time for patients, protect
patient safety and promote research into new
treatments [3]. Regulatory agencies provide strategic,

tactical and operational guidance as well as support for

development and delivery of safe and effective
medicines healthcare products to public place. Current
Pharmaceutical industry is very organised, systematic
and compliant to International regulations. Multiple
tragedies like Sulphanilamide elixir, vaccine tragedy and
Thalidomide tragedy led to the need for a well-
controlled regulatory framework [4].
The following are the various regulatory agencies and
organizations throughout the world are:

e World Health Organization (WHO)

e International conference on harmonization (ICH)

¢ Pan American health organization (PAHO)

e World trade organization (WTO)

e World intellectual property organization (WIPO)

They also play a significant role in appiying

pharmaceutical regulations in all aspects related to drug
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development, registration, production, distribution,
marketing, price control and research. They also ensure

an increased regulatory implementation in unregulated

parts of the world for the safety of the public [5].

Table 1: National Regulatory agencies

Country Name of Regulatory Authority
India Central Drug Standard Control Organisation (CDSCO)
USA Food and Drug Administration (FDA)
Europe European Medicines Agency (EMA)
UK Medicines and Health Care Products Regulatory Agency (MHRA)
Australia Therapeutic Goods Administration (TGA)
Canada Health Canada
New Zealand Medicines and Medical Devices Safety Authority (Medsafe)
China State Food and Drug Administration (SFDA)
Japan Ministry of Health Labour & Welfare (MHLW)
Switzerland SWISSMEDIC, Swiss Agency Therapeutic Products
2. COVID -19 the late 2020, many labs have researched and found the

A novel coronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS COV- 2) was detected
in December 2019, in Wuhan city, Hubei province,
China and ever since it has impacted global public health
in an unprecedented way [6]. The severity of disease
was made very much high that the World Health
Organization (WHO) declared this as a public health
emergency of international concern and term this
outbreak as a global pandemic about this infectious
disease on 31" January 2020 [7].

More than 200 countries have been affected by this
epidemic. As on 31" July 2020 1,70,64,064 confirmed
cases have been reported across the globe with 2,51,255
new cases added in the last 24 hours. COVID-19 has
also cost globally 6,68,073 deaths including US, Brazil
and India was very much affected by this virus with
85,79,701 confirmed cases reported from these 3 huge
countries with 2,75,935 casualties by the end of
31stJuly 2020 in the reference of World Health
Organization situation report, 2020. Due to this
pandemic, India has faced enormous medical, socio-
economic  problems. The report provided by
worldometers.info has confirmed that there are
16,63,174 COVID-19 cases on 31" July 2020 which
includes 35,980 deaths in India.

In the last 24 hours almost 55000 new cases have been
reported in several states in India for example
Maharashtra (1,48,454 active cases), Karnataka (69,708
active cases), Andhra Pradesh (69,252 active cases) and
Tamil Nadu (57,962 active cases) are some of the Indian
hubs where Covid-19 has become very infectious and
dangerous disease. There was no vaccine or any specific
antiviral drugs available for COVID-19 or COV-2 until

vaccines and antivirals for this infectious disease across
the world by the late 2020. There were already 26
potential vaccine candidates under clinical evaluation
stage and more than 135 vaccine candidates are in pre-
clinical stages (WHO, 2020).

COVID-12 CASES IN INDIA

Andhrapragesh

Maharashtra

Karnataka
Tamilnadu

Fig. 1: Covid-19 cases in India

3. INTRODUCTION OF VACCINES

A vaccine is a biological preparation that provides active
acquired immunity against a specific infectious or
malignant disease [8]. Vaccines have been thoroughly
researched and proven to be effective [9]. A vaccine
usually contains a substance that resembles the disease-
causing microorganism and is often made from the
forms of the microbe that have been damaged or
destroyed by its surface proteins or its toxins. The
substance stimulates the body's immune system to
recognize the substance as a threat, destroy it and
further identify and destroy all microorganisms
associated with the substance with which it may come
into existence in the future.
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The administration of vaccines is called Vaccination.
Vaccination is the most effective way to prevent
infectious diseases [10]; widespread immunity from
vaccination is largely responsible for the global
eradication of smallpox and the containment of diseases
such as polio, measles and tetanus in a large part of the
world. According to the World Health Organization
(WHO) licensed vaccines against 25 different
preventable infections are currently available [11].

3.1. Importance of vaccine
® Vaccines are obtained from the manufacturers.
® Transporting and storing the vaccines.
® Maintaining the supply of vaccines.
® Vaccine should be kept at a low temperature.
® Protecting the vaccine from sunlight exposure.

¢ Maintaining the potency of vaccines.

3.2. Are vaccines effective in containing
pandemic?

contain the virus-at least for the time being. They
mostly accomplished this by immunising sizable
populations and advocating for COVID-appropriate
behaviour and vaccinations. Using the tried-and-true
method of vaccination, Israel [12], the United Kingdom
[13] and the USA [14] have greatly decreased
transmission and the ensuing morbidity and mortality.
The best example is Israel, where during the large third
wave distributed more than 10 million doses in just four
months, immunising roughly five million people with
two doses of the mRNA vaccine administered 21 days
apart. Nearly 88% of those 50 years or older people will
receive this vaccinations [13] The USA has administered
at least one dose of the COVID-19 vaccine [14] to over
63.4% of its adult population, according to the Centers
for Disease Control and Prevention (CDC). More than
68 million people in the UK have received one dose of
vaccine, with 28 million receiving both doses [13]. In
April 2021, Bhutan, a small nation with an effective
healthcare delivery system, was able to immunise 94%
of its adult population [15].

4. PRECLINICAL TRIALS ON COVID-19
VACCINES

Clinical trials cannot be carried out without first

undergoing preclinical testing. Prior to the drug being

tested "in vivo" on humans, preclinical studies are

designed to evaluate the potential toxicity of new

therapeutic drugs using either human cell cultures or

animals. Before new vaccines can be tested on humans,
preclinical testing is required to demonstrate their
safety. Preclinical testing is usually extensive in order to
gather enough data to reliably indicate not only the
safety of a new vaccine, but also its potential efficacy,
toxicity and pharmacokinetic properties. Furthermore,
preclinical trials enable scientists to simulate potential
drug-target interactions [16].

5. CLINICAL TRIALS ON COVID-19

A clinical trial is the testing and evaluation of an
investigational drug, device or procedure to determine
its research study with human participants. Before an
investigational drug, device or method is approved for
use, it must be evaluated in a series of clinical trials.
Clinical trials are closely monitored by various
regulatory bodies to ensure the safety of all trial
participants who consent to participate. These
regulatory bodies include the Food and Drug
Administration (FDA) in the United States, the
European Medicines Agency (EMA) in Europe, and
other ministries of health and regulatory bodies around
the world. They are all government agencies responsible
for issuing rules and regulations in their jurisdiction
regarding the conduct of clinical trials. Clinical trials are
divided into 4 different phases. Each phase is designed to
collect specific information about investigational drug,
device, or procedure.

There are many candidates belonging to University of
Oxford, non-replicated vital vector vaccine who have
completed their phase 1 and 2 trials and in phase 3 trials
by the end of 2020. This candidate vaccines have shown
a very promising result from preclinical evaluations and
have done with their phase 1 and phase 2 trials [17, 18].

The studies which have included WHO International
clinical trials registry platform (ICTRP). Clinical trials
data set was used buy U.S. National library of
medicines, Chinese clinical trials registry and European
Union clinical trials register to document or provide
detailed or comprehensive information on ongoing trials
on Covid19 [19-25]. These studies were very much
important for the understanding of clinical trials eco-
system on covid-19. India being the primary member of
WHO (ICTRP) has its own trials registry known as
Clinical trials registry of India or CTRI.

5.1. Clinical development stages/ clinical trial
phases on humans

The vaccine development cycle is divided into several

stages, including exploratory, preclinical, and clinical
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development, manufacturing, quality assurance, and
regulatory review and approval control. The article,
however, will primarily focus on the stage of clinical
development, also known as clinical trial On humans,
the US Food
Administration Certain regulatory approval steps are
required by the Food and Drug Administration (FDA)
must be followed by the development of a new vaccine

phases According to and Drug

a sponsor(s), for example, an investigational new drug
application, clinical trials for pre-licensure vaccines, and
a Biologics License Application (BLA), manufacturing

Table 2: Clinical Trials

22

facility inspection and findings presentation. The clinical

trial after the

be gins

drug is submitted for

investigational new drug approval. There are three

stages of human clinical trials: phase I, phase II, and

phase III. All human-subject studies in most countries

require formal regulatory approval, ethical clearance,

and ethical consideration

in accordance with the

Helsinki Declaration, which is a statement of ethical

principles for medical research involving human subjects

[26].

PHASE -1 PHASE-2 PHASE-3 PHASE-4
First trials in humans Aiming at the target Strength in numbers Welcome to the real
These trials usually  Designed to see whether Further test the safety of the world
involve small numbers of the investigational drug, investigational drug or Conducted after the
participants. device or  procedure procedure and how well it regulatory authorities have
GOALS: works in patients with works. Phase 3 trials involve approved a drug, device or

Determine the maximum
tolerated dose (the highest

target  disease  being
studied. Phase 2 trials

dose of a drug or wusually involve a large
treatment that doesn’t group of participants.
cause unacceptable side GOALS:

effects). Designed to confirm the

Check for any potential
side effects.

safety data established in
the Phase 1 trial.

hundreds or even many
thousands of participants with
the target disease being studied.
GOALS

Often, compare the
investigational drug or
procedure with a  placebo

(contains no active medicine) or
in existing standard treatment
in a randomized fashion.

Detect less common side effects
& determine the benefits of the
investigational drug, device or
procedure for a particle patient
population.

procedure and after it is on
the market. Phase 4 trials
typically involve a large
number of participants.
GOALS

Find out more real-world
information  about the
product.

For example, Phase4 trials
may evaluate new users of
existing therapies or be
used to detect side effects
that didn’t appear during
Phase 3 or earlier clinical
trials.

5.2. Covid-19 vaccine candidates in clinical
trails in India

The COVID-19 vaccine candidates, India is currently
producing and testing in clinical settings are among the
top goods worldwide. In addition to India's own
COVID-19 vaccines, some regional pharmaceutical and
biotech firms have collaborated with 8 developers of
vaccines based abroad. These partnerships span anything
from doing clinical trials to large-scale production of
vaccines and distribution of those vaccines [27].

The vaccine candidates undergoing clinical trials in India

are:

5.2.1. The Serum Institute of India's by Covishield
A few businesses, including Oxford-AstraZeneca,
Codagenix, and Novavax, have struck collaborations

with Serum Institute of India (SII), a company in Pune

[28]. Covishield is manufactured in accordance with the
Drugs Controller General of India's (DCGI) "at-risk
manufacturing and stockpiling licence," and for Medical
Research in India (ICMR). The ICMR provided funding
for the clinical trials of Oxford Astra Zeneca provided

the master stock used to develop the Covishield vaccine
with the SII. A Phase II/III, observer-blind, randomised,
controlled trial was collaboratively carried out by ICMR

in the safety of Covishield (produced in India) was

compared in 14 centres with healthy adults.
India as opposed to the original Oxford-ChAdOx1 in
the fight against COVID-19 illness. All told, the study

involved 1600 eligible volunteers who were at least 18

years old. Of these, 400 individuals-who were a

member of the immunogenicity cohort-were randomly

randomised to receive either Covishield or Oxford-

ChAdOx1, in a 3:1 ratio, according to their treatment,
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the 1200 participants who remained randomly assigned
in a 3:1 ratio to receive, either Covishield or placebo
from the safety cohort substitute, respectively.

ChAdOx1

immunogenicity, and safety among 23,745 volunteers

administration ~ data  on  efficacy,

Table 3: Potential vaccine candidates in India

who were at least 18 years old in two doses each
containing 5X10" virus particles. Clinical research
conducted outside of India revealed a 70.42% [29]
vaccination effectiveness rate.

Company & collaborating agency

Brand name

Vaccine design Storage temperature

Serum Institute of
India (SII), Pune, India

Non replicating
chimpanzee adenovirus

(in collaboration with the University of Oxford, Covishield vaccine vector 2-8°C
UK, and pharma giant (ChAdOX1)

AstraZeneca)

Bharat Biotech Ltd, Hyderabad, India(in

collaboration with the 1.Covaxin ™ . . .

National Institute of 2.Unname d Inactivated virus vaccine 2-8°C
Virology of ICMR, India)

Cadila Healthcare,/Zydus

(supposed by the Plasmid

Department of ZyCoV-D DNA 2-8°C
Biotechnology, vaccine

Government of India)

Biological E. Limited,

Hyderabad, India

1.(in collaboration with Recombinant RBD protein

Dynavax Technologies 1.RBD219N1 based vaccine, with 2-8°C

Corporation and Baylor
College of Medicine,USA)
2.Home grown

2.Unnamed

adjuvant CpG 1018

Dr. Reddy’s

Laboratories, Hyderabad, India (vaccine

Inactivated human

developed .
by Gamaleya Sputnik V adenovirus A_ds and -18°C
. . . . Ad26 with
National Research Institute of Epldemlology and ) o
. . Splke protelns mserts
Microbiology, Moscow,
Russia)
Gennova
Biopharmaceuticals Ltd, Pune, India (in mRNA o
collaboration with HDT HDT-301 vaccine 2-8°C

Biotech Corporation, USA)

* The Russian company has been testing lyophilisation, turning the liquid vaccine into a dry, white mass that can be stored at normal fridge

temperatures ng—SOC

5.2.2. Covaxin by Bharat Biotech Ltd

One of the two vaccines produced by the firm,
™

)

Bharat Biotech International Limited in partnership with

Covaxin which was developed and manufactured by
the National Institute of Virology of ICMR, is currently
undergoing clinical trials and is being stored under at-
risk production and stockpiling licence. An inactivated

viral vaccine called Covaxin™ was created in Vero

cells. Alhydroxiquim-II (Algel-IMDG) is mixed with the
inactivated virus, then chemosorbed an adjuvant to
increase  immunological response and  aluminium
hydroxide gel containing imidazoquinoline, a more
durable immunity. An agreement for licencing this
technology was made with the Kansas-based company
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ViroVax. The T-cell response changes when the
Imidazoquinoline class of adjuvants (TLR7/8 agonists) is
used. Th1, A T-Helper 1 phenotype that lowers the
likelihood of immunopathologically induced increased
illness and is thought to be safer than Th2 responses
against SARS-CoV-2 [30]. India Biotech Limited on
November 16, 2020, ICMR started Covaxin™ Phase-III
studies with 26,000 volunteers over 25 locations
throughout India. The company claims that it is the
largest clinical trial for a vaccination for COVID-19.
The company has produced data on safety and
immunogenicity in a variety of animal species including
mice, rats, rabbits and Syrian hamsters. It has also
carried out challenge experiments on non-human
primates (Rhesus macaques) and hamsters. These data
have all been made available by the business that houses
India's drug regulatory agency. Clinical investigations in
Phase-I and Phase-II were performed on 800 subjects
roughly, and the outcomes have shown that the vaccine
is secure and offers solid immunity and defence. Since
the Phase-III efficacy trial's inception in India with
25,800 volunteers, around 22,500 people have received
the vaccine throughout the world. According to the
facts currently available, the vaccination is secure.
Bharat Biotech has amassed supplies. Bharat Biotech
stopped producing Covaxin early this year due to a lack
of consumer demand, despite the fact that the vaccine
manufacturer has set up manufacturing to reach an
annualised capacity of 1 billion doses.

Covaxin is available from Bharat Biotech in more than
200 million doses in bulk and about 50 million doses in
vials that are ready for use. Covaxin production was
stopped earlier this year due to a lack of consumer
demand, according to sources. The company is also
putting together a protocol to increase the testing of

children aged 2 to 15 years with its immunisation.

5.2.3. ZyCoV-D by Cadila Healthcare (Zydus
Cadila)
The Department of Biotechnology, Government of
India, is supporting the production of another domestic
COVID-19 vaccine, ZyCoV-D, by Cadila Healthcare,
Ahmedabad, based on the new plasmid DNA vaccine
technology. Vaccines based on plasmid DNA technology
are not approved for use in the general public. Plasmids
are used as vectors to deliver the DNA encoding the
target antigens directly into the recipient's body.
Recombinant plasmid DNA  contains the pathogen's
antigen sequence engineered into it. The Phase-I trials

of this vaccine began on July 13, 2020, with volunteers
aged 18-55. ZyCoV-D demonstrated promise in a
Phase-I study, and Cadila is currently completing Phase-
II trials on over 1000 volunteers across nine sites. This
vaccine is given intravenously.

5.2.4. Biological E. Limited's unidentified COVID
vaccine
The COVID-19 vaccine (RBD219-N1),developed in
partnership with Dynavax Technologies Corporation
and Baylor College of Medicine, is currently undergoing
a Phase I/1I clinical study in India under the direction of
Biological E. Limited (BE). The COVID-19 vaccine
candidate from BE is built on a traditional vaccine of
SARS-CoV-2 Spike RBD, a protein antigen, was
adsorbed to Alhydrogel (Alum), an adjuvant, in
combination with another Adjuvant, CpG 1018, is
approved. The S1 subunit's RBD binds to the host's
ACE2 receptor, an enzyme that converts blood pressure
enables virus penetration and damages cell membrane.
The therapeutic outcome trials are done in the year
2021, February. Phase-1/1 of BE clinical trial will
evaluate the drug's immunogenicity and safety. Three
doses of the vaccination candidate in approximately 360
healthy subjects between the ages of 18 and 65. Each
study participant will receive two intramuscular
injections (of the same strength), spaced 28 days apart,
as part of the vaccination protocol. A locally created,
yet undisclosed COVID-19 BE vaccine has additionally
received regulatory approval for India's clinical trials.
The pharmacological studies' specifics have not yet been

made public.

5.2.5. Sputnik V by Dr. Reddy’s Laboratories
Gam-COVID-Vac, also known as Sputnik V, is a
COVID-19 vaccine created by the Gamaleya National
Epidemiology and Microbiology of Moscow, Russia.
Sputnik V is a two vector viral infection vaccine based
on human adenovirus. Sputnik V employs adenoAd5
and Ad26 [31]. Adenovirus recombinant types 26 and 5
are biotechnology-derived viruses that carry the
SARSCoV-2-S ¢DNA for protein. They are both
injected into the deltoid muscle to boost immune
responses. The first day involves the Ad26-based
vaccine, while the 21st involves the Ad5 vaccine.. The
Russian Sputnik V' vaccine requires storage at
temperatures not higher than 18°C.

The DCGI has given Dr. Reddy's Laboratories in
Hyderabad regulatory approval to conduct mid-to-late-
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stage human trials for Russia's Sputnik V vaccine in
India. The Russian RDIF-Gamaleya Institute has signed
contracts with several Indian companies for the large
scale production of their Sputnik V vaccine.

5.2.6. mRNA vaccine (stiH unnamed) by Gennova
Biopharmaceuticals Ltd

The mRNA vaccine developed by Pune-based Gennova

Biopharmaceuticals Ltd in collaboration with HDT

Biotech Corporation, USA, is the most recent COVID-

19 vaccine candidate to be granted conditional

permission for Phases 1 and 2 of human clinical trials by

DCGI.

5.3. Covid-19 vaccination in India

A National Expert Group on Vaccine Administration for
COVID-19 (NEGVAC) has been established by the
Indian government to offer recommendations. The
administration of the COVID-19 vaccine in India from
all angles [32]. NEGVAC states that the COVID-19
be

employees, healthcare professionals, and people over 50

vaccination will provided first to frontline

years of age (with preference given to those over 60),
then individuals with related comorbidities who are
50. The established a

committee with representatives from various numerous

under administration has
areas, such as pulmonology, nephrology, and oncology
and cardiology to specify the clinical standards by which
people are evaluated based on priority should be given
those Covid-19
immunisation. A congenital cardiac condition that

to who have comorbidities for
results in pulmonary arterial hypertension, end-stage
kidney disease or cancers like lymphoma, leukaemia, or

myeloma has been advised against by a committee.

liver cirrhosis. The most recent general election
electoral roll will be utilised to determine the
population that is at least 45 years old. On January 16,
2021, India  began  administering ~COVID-19
vaccinations. As of March 4, 2023, India had delivered
about 2.2 billion doses of the currently licenced
vaccines, including first, second, and precautionary
(booster) doses. In India, 95% of the eligible population
(12+) has received at least one vaccination, and 88% is
fully immunized. For those eligible individuals who have
been left off the rolls for whatever reason, there will be
a facility for self-registration for vaccination, following
providing some kind of identification.

6. CLINICAL CHARACTERISTICS AND INDI-
CATORS OF IN-HOSPITAL MORTALITY
AMONG OLDER PATIENTS RECEIVING
COVID-19 TREATMENT

6.1. In-hospital complications and treatment

Estimated 10.7% of patients had a qSOFA of 2-3 points

upon admission. During hospitalisation, 902 patients

143 (9.7%)

248 (16.7%)

experienced renal failure (KDIGO stage 1 acute kidney

(60.1%) acquired respiratory failure,

experienced cardiac failure, and
damage or worse) developed systemic inflammatory
response syndrome, and 342 (23.5%) acquired sepsis
(SIRS). In addition, 38 patients (2.6%) experienced a
relevant bleeding event while they were hospitalised,
19 (1, 3%).Antiviral

medications, antibiotics (such as Azithromycin) and

and an embolic incident
hydroxychloroquine respectively (82.2, 78.7, and
59.1%) were often used. Nearly 80% needed oxygen

throughout 6.4% of admissions used mechanical

Priority should be given to treating sickle cell anaemia, ventilation.
primary immune deficiency diseases and decompensated
100 92%17
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80
70 66.2
60 51.7
50
40 294 o3 m65-7dy
30 21.% ‘
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Fig. 2: Graph above shows as: Percentage of in-hospital complications in patients aged 65-74

and 275 years (Xaxis= type of complication; Y axis = percentage (%). *P <0.05)
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6.2. Patients who are at least 75 years old

Compares baseline features, baseline medication,
baseline symptoms, in-hospital outcomes, and therapy
between patients aged 65-74 and 75 years. In addition
to Appendix Alb, S2, More comorbidities were present
in patients who were 75 years or older such as
dementia, chronic heart disorders, chronic renal
disease, hypertension, greater CCI (1.4 vs. 2.0 points).

As a result, practically all forms of medication were

400
350
300
250
200
150
100

50

65-69 70-74 75-79

80-84

mmmm discharge,n

26

prevalent at the time of admission to the hospital. Other
than dyspnea and exhaustion this is typical. The older
age group had a lower prevalence of COVID-19
presenting symptoms (e.g., fever at 82 vs. 74.2%).
Clinical indicators such peripheral oxygen saturation
below 92% (35.7 vs.
abnormal

52.0) and they were more
at those
employed for gSOFA computation.

frequently admission among

70.00%

60.00%

50.00%
40.00%
30.00%
20.00%

10.00%

85-89 90-94

0.00%

=== clecresed

Fig. 3: Graph shows Number of patients aged 265 years hospitalised for COVID-19(blue boxes) and

percentage of deaths (orange dots) according to

6.3. Interim statement on childhood COVID-19
immunisation
Children and teenagers are still vulnerable to SARS-
CoV-2. Compared to adults, children and adolescents
often experience less severe sickness from the disease.
The level of exposure also affects the risk of
transmission to and from children as well as the type of
virus circulating [33].
Age-disaggregated cases reported to WHO during the
initial pandemic phase with the ancestral strain suggest
that children under five are most at risk. In 2022,
reported COVID-19 cases among children sharply
increased at a period when most nations reduced public
health 18.6% (14,003,497/
75,463,921) of all recorded cases involved minors.
There are 18,605 cases per 100,000 children [34]. By
the 24" of July 2022, children under 5 years old and
those between 5 and 14 years old showed 2.47 and
10.44%, respectively [35].
Adolescents and young people account for 13.91% of all
deaths worldwide, World Health
Organization (WHO) figures.

and social policies.

according  to

age.

Children under the age of five account for 0.11% of
compared to 0.089% of the
population aged 5-14 [36]. Children and teenagers may

fatalities worldwide,

experience protracted clinical symptoms (referred to as

"long-term"  SARS-CoV-2  infection's  post-acute
sequelae, COVID-19," post COVID-19 condition [37].
However, research into the prevalence and

characteristics of these disorders is ongoing they
currently seem to occur less frequently than adults.
Despite its rarity, syndrome has been shown to occur
globally and makes recovering from COVID-19 [38-39].
Pediatric inflammatory multisystem syndrome is the
name for this condition. Multi system inflammatory
disease and SARS-CoV-2 (PIMS-TS) temporally related
in Europe syndrome (MIS-C) in children in North
America [40].

Pre-existing disorders are linked to an increased risk of
COVID-19 in children. Type 2 diabetes, severe asthma,
heart and lung illnesses, seizures, other neurological
conditions, and developmental issues (e.g. Down
Syndrome) are pre-existing risk factors [41].
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6.4. Children and teenagers' contribution to
SARS-CoV-2 transmission
COVID-19 outbreaks have been reported in secondary
schools, summer camps, and day care facilities. Early
research suggests that younger toddlers may be less
secondary attack rates, but more infectious than
teenagers and adults adults [42]. SARS-CoV-2 is a virus
that children who contract it shed in their respiratory
tract and in their faeces as well [43].
The age at which SARS-CoV-2 is most or least
contagious remains unclear, largely because it is difficult
to separate the influences of environmental, biological,
host, and virus-related concerns [44]. Children,
adolescents, and adults who tested positive for SARS
after developing symptoms showed similar quantities of
viral RNA shedding in the respiratory tract [45].
Antibodies maintained even after silent infections for 12
months in all age groups. Children under the age of
three were discovered to have higher levels of binding
antibodies than adults over 18 [46].

7. SAFETY OF COVID-19 VACCINES 1IN
ADOLESCENTS AND CHILDREN

The Global Advisory Committee on Vaccine Safety
(GACVYS) concluded in October 2021 that the benefits
of COVID-19 vaccines outweighed the risks in all age
groups. In Phase 2/3 trials, efficacy and immune-
genicity were comparable or higher in adolescents than
in adults safety and reactogenicity profiles in adolescents
were comparable to young adults. No safety signal was
identified during the Phase 3 trials in young children
aged 6 months to 5 years, but the sample size was too
small to detect rare events. Myocarditis/pericarditis
occurred more frequently in younger men 16-24 years
old and after the second dose of the vaccine than in
older adults or children [47].

Although the risk of  Thrombosis with
Syndrome  (TTS)

adenoviral-vector vaccines was lower overall, it was

Thrombocytopenia following
higher in younger adults compared to older adults, but
no data on the risk below the age of 18 years are
available [48].

8. CONCLUSION

India is in a unique position to produce important
generic medications that are both affordable and used
throughout the world. India is world's largest
manufacturer and worldwide distributor of vaccine.

COVID-19 is the unexpected change in the

development of vaccines which is one of the most
urgent challenges of this generation.
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