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The Pandemic
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https://www.worldometers.info/coronavirus/

country/india/

Daily average = 10,757

94.7% recovery

Daily average = 330

https://www.worldometers.info/coronavirus/country/india/


Was the nationwide lockdown successful?

Positives

• Recovery rate from 9% to 50%

• Doubling rate from 5.4 to 16 days

• Testing capacity ~ 1 lakh per day

• Without any intervention, models 

showed ~ 50 lakh infections; saw 

1.12 lakh confirmed cases

• CFR and death/Mn low

Negatives

• Cases increased from 657 to 

198,609 (300 fold)

• Deaths increased from 12 to 5,408 

(450 fold)

• Daily case increase from 121 to 

8,782 (72 fold)

• Testing still low ~4000/Mn people

• Internal migration from cities to 

small towns and villages



State of the Union

• 75% new cases are 

still coming from 3 

states –

Maharashtra

Tamil Nadu

Delhi

• For consecutive days 

Delhi reports highest 

increases



State of the 
Union

How are states 

recovering?



State of the Union

Death per Million 

population

• National average 6.94

• 3 states above average

Delhi

Maharashtra

Gujarat

• Delhi ~ 10x national 

average



State of the 
Union

• Outlier states

Delhi

Tamil Nadu

Maharashtra

Gujarat

• Need to test a lot 

more to control 

outbreak



Where did 
it come 
from?

2519 cases

866 deaths

8098 cases

744 deaths
??



46,000 genomes in GISAID



Spike protein

D614G mutation



Clades in India



Spike protein D614G 

mutation in India





The Virus

E protein M protein

S protein

Image: CDC, USA

1 mL sputum

~107 viruses



Virus replication
and drugs
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A Neutralizing Antibodies

B Hydroxychloroquine

C Remdesivir, Favipiravir

D Ritonavir, Lopinavir

Source: Down To Earth; 16-31 May 2020



Pneumonia



Testing for Covid-19

Early

infection

Recent

infection

Past

infection



Drug trials: Phase III - IV



Covid-19 Vaccines

The New York Times; 10 June 2020

Developer Type Phase

Moderna mRNA 2 (W)

BioNTech + Pfizer mRNA 1/2 (W)

Inovio DNA 1

Oxford + AstraZen Viral vec (ChAd) 2/3 (W)

CanSino Bio Viral vec (Ad5) 2

Novavax Protein 1/2

Clover + GSK Protein 1

SinoVac Whole virus 1/2

SinoPharm Whole virus 1/2

Chinese Acad Sci Whole virus 1

Beth Israel +J&J Viral vec (Ad26) PC (W)

Merck + IAVI Viral vec (VSV) PC (W)



Herd immunity

Should India go for herd immunity?

India population = 138 crores

If 60% infections for herd immunity,

Infected people = 83 crores

• If population mortality = 0.5%

~ 40 lakh deaths 

• If population mortality = 0.08%

~ 6.6 lakh deaths





Key messages

1. Follow government and WHO guidelines

2. Behave as an infected person; protect those around you

3. Be aware of myths
a. “Strong” and ”Weak” strains of virus circulating in the world

b. Chloroquine / Hydroxychloroquine as a preventive

c. Past malaria or BCG vaccination protects you from Covid-19

d. Summer temperatures will end the pandemic

4. Don’t wait for a drug or vaccine; break the transmission

5. Lockdowns are difficult; help those less fortunate


