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SARS-CoV 2 structure

a
o ([ ...l e—U S-protein, a major envelope glycoprotein
2 Y expressed on the surface of the virus
Y U main target for vaccines

* S-protein is made of two main subunits:

S1 that controls receptor binding domain (RBD)

S2 which governs membrane fusion

Europe reported first time in September 2020, one
mutation (B.1.1.7) which had\N501Y in RBD proteins.
Amino acid asparagine (N) has been replaced with
tyrosine (Y).




Mutations, Variants and Strains
U Errors during the process of viral RNA duplicatidnanutations
producing similar but not exact copies

U Viruses with thesemutations are calledvariants

Parental strain

. Change in RNA and
Change in RNA virus behaviour

U Variant with different behaviour Is called &train

U They becomenore infectious, cause more severe disease, affect
different age group, escape immune recognition in vaccinated or
previously affected people




Nomenclature of a Variant

VUI: Variant Under Investigation

VOI: Variant Of Interest (N440K from India & other countries)

VOC: Variant Of Concern: Evidence of impact on
diagnostics, treatments, or vaccines

VOHC: Variant of High Consequence

* Demonstrated failure of diagnostics

* Significant reduction in vaccine effectiveness

* Disproportionately high number of vaccine breakthrouc
cases

* Significantly reduced susceptibility to multiple EUA or
approved therapeutics



Major Variants of Concern

Type Name Mutation Numbers Impact
1.UK B.1.1.7 N501Y 2 3
2. Brazil P.1 N501 35 t+ transmi
E484K Immune escape
3.S. Africa B.1.351 N501Y 23 -do-
E484K
K417N
4. Indian B.1.617 E484Q 13* Tt ransmi
(Double Mutant) L452R Immune escape

*7 in Spike proteins  ? More Lethal

Triple Mutant  V382L not accepted as VO

AP variant N440K -do-




Indian Variants

U Indian SARS-CoV-2 Consortium on Genomics (INSACOG), a group O
10 national laboratories established by MOHFW in December 2
to carry out genome sequencing and analyze.

U B.1.167 variant was detected in 220 out of 361 Covid samples
collected between January and March 2021 in Maharashtra stat

U "double-variant” had been found in 20% of the cases In
Maharashtra.

U It has been spotted in at lea2l countries.

U AP variant (N440K) is the new kid in the block



Present Wave
and
Effects of Vaccination




Covid19 Tracker in India

Mew cases = m India All time -

21 Jan 2021

400K Mew cases: 14 545
7-day avg: 13,964

S00K

200K First wave

First case 27/01/2020 l
100K >

g Jun 24 Aug 9 Nov 23 Jan 12 Apr

New cases === 7_day average



Second wave

Detected New Infections (7 day average)
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CENTERS FOR DISEASE ™
CONTROL AND PREVENTION

A breakthrough infection:

A person who has SAR®V2 RNA or antigen detected on a respira
specimen collected14 days after completing theprimary series of a
U.S. FDAuthorized COVHR9 vaccine.

Fully Vaccinated: > 95 millions
Total No. Breakthrough cases 9245

People >60 yrs 4245 (45%)
Asymptomatic infections 2525 (27%)
Hospitalizations 835 (9%)
Deaths 132 (1%)

As on 26/04/2021




SIREN study of Pfizer Vaccine

SIREN (SARSCoV2 Immunity andREiInfectionEvaluatiaN) study, a
rigorous, prospective, longitudinal cohort study23f324 health-care
workers (HCWSs) in hospitals England.

U effectiveness against asymptomatic or symptomatic infection was
70%, 21 days after a single dose and85%, 7 days after two doses.

U insights from SIREN with implications for population immunity.
Vaccinated participants who were infected with SARS-CoV-2, 40%
reported typical COVID-19 symptoms compared with 63% in the
unvaccinated group.

Hall and colleagues
Lancet, 6" May, 2021



INDIAN COUNCIL OF
MEDICAL RESEARCH

Serving the nation since 1911

ICMR release:
V Rate ofbreakthrough infections* at 2 to 4 per 10,000.

* mainly in Frontline workers who are more professiona
exposed
Dr Balram Bhargava

DG, ICMR



Worth a shot

A look at how the vaccines fared in the real-world test

_COVISHIELD

_COVAXIN
= of the [EEREEY o
received the first dose of
Covaxin, 4,208 oo~

tested positive

...................................................

= Of the 1.7 = Of the 15
million who million who got
got the second the second dose,

R 116 crore
who receive ©

first dose, 17,145
tested positive

dose, 695 = 5,014 tested
tested positive postive
i : |
Dose Covaxin Covishield
Total 1.1 crore 11.6 crore

After First 4208 (0.04%) 17145 (0.014%)

After Second 695 (0.0006%) 5014 (0.004%)
As on 26/04/2021




Fortis Research Institute, Delhi Study

Total: 123 (Doctors, Paramedical & Maintenance Staff)
Vaccinated: 113 (Two doses:107)
Male: 75; Female: 48
Mean Age: 42 years
Vaccine: Covishield: 85; Covaxin: 28
Breakthrough Infections : 18 persons (15.9%)
Hospitalization required: 1
Mild infection: 17
Limitation of study: Small sample size
Only symptomatic cases tested
Relatively young, not many goorbidities
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Diabetes & Metabolic Syndrome: Clinical Research & Rev
May 3, 2021



Infections after Vaccinations

Dr Anthony Fauci,Uni t ed States’ ‘top
said that Covaxin neutralises the 617 variant (Indian varia
of the deadly virus

U Covaxin and Covishield, both have shown
* marked reductions in cases
* severity of infections
* hospitalizations and deaths



Covat Study (On going study)

 Humoralantibody response acfOVISHIELD and COVAXIN In
552 Indian Healthcare Workers.

e Bot h seardpasmwgydo antispike antibodies21 days
or more after the first dose.

* Independent predictors of antibody response:
* Past COVH29 infection
* Presence of conorbidities
*Vaccine type



Efficacy andEffectiveness of a Vaccine

Efficacy of a Vaccine: Percentage of vaccinated people in
whom the disease Is prevented as compare
Clinical Trial {0 a controlled population in aclinical trial

Effectiveness of a Vaccine: Percentage ofaccinated people In

general population In whom the disease

Real World]  js prevented as compared to unvaccinated
people in general population




We expect flattening of the curve and hopefully tr
down sloping of the second wave by the end of M

e

oo

DANGER
Be prepared for the Third wave

in near future

May affect more children

Prof K Vijay Raghavan
Principal scientific advisor GOI



Covid-Appropriate Behaviour: SMSV
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