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m Yesterday 2 Days Ago Columns ~ Search:
Europe North America Asia South America Africa Oceania
Country, Total New Total New Total Active Serious, Tot Cases/ Deaths/ Total Tests/

# | Other Cases Cases Deaths Deaths Recovered Cases Critical 1M pop 1M pop Tests 1M pop Population

o World 8,007,804 +23,635 435,855 +674 4,135,274 3,436,675 54,451 1,027 55.9
1 | USA 2,162,228 117,858 870,050 1,174,320 16,704 6,534 356 24,794,617 74,927 330,917,584
2 | Brazil 867,882 | 43,389 453,568 370,925 8,318 4,084 204 1,604,784 7,552 212,492,226
3  Russia 537,210 +8,246 7,091 +143 284,539 245,580 2,300 3,681 49 15,100,000 103,473 145,931,893
4 | India 332,783 9,523 +3 169,748 153,512 8,944 241 7 5,774,133 4,186 | 1,379,381,861
5 UK 295,889 41,698 N/A N/A 392 4,360 614 6,772,602 99,787 67,870,494
6  Spain 291,008 27,136 N/A N/A 617 6,224 580 4,826,516 103,232 46,754,035
7 | Rtaly 236,989 34,345 176,370 26,274 209 3,919 568 4,620,718 76,419 60,465,391
8  Peru 229,736 6,688 115,579 107,469 1,113 6,972 203 1,360,839 41,300 32,949,791
9  Germany 187,671 8,870 172,600 6,201 447 2,240 106 4,694,147 56,034 83,772,567
10 | Iran 187,427 8,837 148,674 29,916 2,781 2,233 105 1,244,074 14,821 83,941,948
11 | Turkey 178,239 4,807 151,417 22,015 717 2,114 57 2,632,171 31,225 84,296,986
12 | Chile 174,293 3,323 143,704 27,266 1,715 9,121 174 840,150 43,967 19,108,779
13 | France 157,220 29,407 72,859 54,954 869 2,409 451 1,384,633 21,215 65,267,451
14 | Mexico 146,837 +4,147 17,141 +269 108,110 21,586 378 1,139 133 406,547 3,155 128,870,121
15 | Pakistan 144,478 +5,248 2,729 +97 53,721 88,028 m 655 12 897,650 4,068 220,673,722
16 | Saudi Arabia 127,541 972 84,720 41,849 1,855 3,666 28 1,106,398 31,805 34,787,354
17 | Canada 98,787 8,146 60,272 30,369 1,937 2,618 216 2,152,700 57,060 37,727,154
18 | Bangladesh 87,520 1,171 | 18,730 67,619 | 1 | 532 | 7 504,465 3,065 164,613,988
19 | China 83,181 +49 4,634 78,370 177 58 3 1,439,323,776
20 | Qatar 79,602 73 56,898 22,631 231 28,350 26 290,714 103,538 2,807,805




Total Coronavirus Cases in India
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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 laokh confirmed cases

e CFR and death/Mn low

Negatives

e 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

* Infernal migration from cities to
small towns and villages



State of the Union

* /5% new cases are
still coming from 3
states —

Maharashtra

Tamil Nadu
Delhi

» For consecutive days
Delhi reports highest
INCcreases

States with 150+ cases: New confirmed cases, Moving average (5 day)*

June 14

India (Total cases: 333,008)
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State of the
Union

How are states
recoveringe

Active, Deaths, Recovered cases in States with 150+ confirmed cases as of June 14
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Data Source: India COVID-19 Tracker, hitps://www.covid19india.org/
Please see https://telegra.ph/Covid-19-Sources-03-19 for the sources used by this website
Mudit Kapoor (IS1, Delhi) & Shamika Ravi



State of the Union

Death per Million
population

* National average 6.94
* 3 states above average
Delhi

Maharashtra
Gujarat

* Delhi ~ 10x nationadl
average

Assam
Chhattisgarh
Jharkhand
Tripura

Bihar

Odisha

Kerala
Himachal Pradesh
Kamataka
Andhra Pradesh
Uttar Pradesh
Uttarakhand
Punjab
Puducherry
Haryana
Ladakh
Rajasthan
Chandigarh
Jammu Kashmir
Telangana
West Bengal
Madhya Pradesh
Tamil Nadu
India

Gujarat
Maharashtra

Delhi

Covid death rate per million people in states with 150+ cases from March 25 to June 14
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Covid Death rate per million people, log scale

Population data is based on the mid year population projection for 2020 from Aadhar Sifuation Report
Data Source: India COVID-19 Tracker, https//www.covid 19india,org!

Plpase see hitps:itelegra.ph/Covid-19-Sources-03-13 for the sources used by this website

Mudit Kapoor (1S, Deiti) & Shamika Ravi



State of the
Union

 Qutlier states
Delhi

Tamil Nadu
Maharashtra

Gujarat

* Need fo test a lot

more to conirol
outbreak

Cases per million people, log scale

Cases per million people, And tests per million people*
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Hop, skip and a jump
A family tree of coronaviruses
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Common respiratory coronaviruses Lethal coronaviruses have jumped

have long circulated between humans into humans three times ' '
Sources: Nature; The Economist
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Genomic epidemiology of novel coronavirus - Global subsampling

. Maintained by the Nextstrain team. Enabled by data from (& &¥:\/»)
Showing 2779 of 2779 genomes sampled between Dec 2019 and Jun 2020.

46,000 genomes in GISAID
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Genomic epidemiology of novel coronavirus - Global subsampling
. Maintained by the Nextstrain team. Enabled by data from
Showing 2779 of 2779 genomes sampled between Dec 2019 and Jun 2020.

Spike protein
D614G mutation
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Genomic epidemiology of novel coronavirus - Global subsampling
' Maintained by the Nextstrain team. Enabled by data from

Showing 82 of 2779 genomes sampled between Jan 2020 and Jun 2020. Filtered to | % India (82) .
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Genomic epidemiology of novel coronavirus - Global subsampling . .
. Maintained by the Nextstrain team. Enabled by data from S p | ke p rOtel n D 6 1 4G

Showing 82 of 2779 genomes sampled between Jan 2020 and Jun 2020. Filtered to | % India (82) .
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Infectivity vs Lethality for Diseases

Source: New York Times

If 100 get infected,
how many might die?
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by one sick person on average?
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The Virus

Size & Content

v eLife

0,‘ @
published in eLife, March 31*, 2020
https://elifesciences.org/articles/57309

Diameter: =100 nm

i i . 106 nm3 = 103
E protein M protein Volume: ~10° nm? =107 fL

Mass: ~10° MDa = 1 fg

[

S protein ) .
Membrane protein Nucleoprotein
=2000 copies =1000 copies

Image: CDC, USA (measured for (measured for
SARS-CoV-1) SARS-CoV-1)

Genome
1 m|_7 sputum Nucleotide identity to SARS-CoV-2
~107 viruses 96% 91% 80% 55% 50%
sie
&
Spike trimer batCoV  pangolinCoV SARS:CoV-1  MERS common
Length: =10 nm cold CoV
Copies per virion: =100 +sSRNA ORF1a ORF1b s 3a \ 7bgn
(300 monomers, L S— — i
measured for SARS-CoV-1) PLpro 3CLpro RdRp  Hel ..E;c;l:l ....... E 67a
Affinity to ACE2 5
receptor K. =1-30 nM polyprotein
primed by TMPRSS2 Length: =30kb; B-coronavirus with 10-14 ORFs (24-27 proteins)

Evolution rate: ~102 nt yr (measured for SARS-Cov-1)
Mutation rate: ~10° nt™? cycle™ (measured for MHV coronavirus)

Replication Timescales

in tissue-cuiture
Virion entry into cell: ~10 min (measured for SARS-CoV-1)
Eclipse period: ~10 hrs  (time to make intracellular virions)

Envelo rotein : o
ey Burst size: ~103 virions  (measured for MHV coronavirus)

=20 copies
(100 monomers, measured
for TGEV coronavirus)



ViI'U Sre p I iC a ﬁ on @ Neutralizing Antibodies @ Remdesivir, Favipiravir
q n d d rU g s Hydroxychloroquine @ Ritonavir, Lopinavir

Angiotensin-converting enzyme 2 (ACE2) isan But SARS-CoV-2 went through This invisible feature onthe
enzyme attached to the outer surface of human mutations which has enabled itto bind crown of SARS-CoV-2 isthe
cells inthe lungs, arteries, heart, kidney, and with ACE2 more efficiently, making reasonwhy it has a death foll of
intestines. Both SARS CoV and SARS CoV2 use these it more successfulathumanto 265,000 comparedto 914 by
cells as receptors for infecting humans. human fransmission. its cousin, SARS-CoV
SARS-CoV-2 Cellmembrane

New SARS-

CoV-2

@ -
Rephcqhon
9 RNA = complex
Viral protej
) B %%% @

\%

Protein- moklng
machinery

Source: Down To Earth; 16-31 May 2020



SARS-CoV-2 starts its journey in the nose, i
mouth, or eyes and travels down to the alveoli in
the lungs. Alveoli are tiny sacs of air where gas
exchange occurs.

Left Lung
Trachea

Bronchus

Alveoli {sg. alveolus)

<.
[ 4

Fluid-filled
interstitium

— Loss of
. surfactant

Neutrophil

b Y

gas exchange

Protein and

Fluid-filled interstitium cellular debris

Formation of
Loss of surfactant scar tissue

Neutrophil

Protein and
cellular debris

Formation of
Greatly hindered scar tissue

gas exchange



Testing for Covid-19

(' Detectionunlikely® ) : ( PCR - Likely positive ) C PCR - Likely negative® )
|
| / ( Antibody detection )
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| 3 Negative IgM I9G IgW/igG
I (o Positive Positive Positive
g
T T | T I T 1 T I T | T 1 T |
Week -2 Week -1 | Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Early Recent
infection infection
Symptom onset
Past
Nasopharyngeal swab PCR s Bronchoalveolar lavage/sputum PCR s [gM antibody infection

Virus isolation from respiratory tract Stool PCR w0 |G antibody




Drug ftrials: Phase lll - IV

Drug candidate Description Existing disease approval Trial sponsor(s) Location(s) Expected results
i : . y / (% A 3 : April (Chinese,
. antiviral; adenosine nucleotide analog o 8 Gilead, WHO, INSERM, China, Japan initially; expanded internationally in Global )
Remdesivir . & ! invesngatlonalr’ ] Rl X . : Japanese trials) to
inhibiting RNA synthesis in coronaviruses NIAID Solidarity and Discovery Trials, and US NIAID ACTT Trial rld 2000
Hydroxychloroquine | antiparasitic and antirheumatic; generic malaria, rheumatoid arthritis, Multiple sites in China; Global Solidarity and Discovery April 2020 (Chinese

or chloroquine

made by many manufacturers

lupus (International)84185]

CEPI, WHO, INSERM

Trials, Europe, international

trials); mid-2020

Favipiravir antiviral against influenza influenza (China)!®7! Fujifilm China April 2020
Lopinavir/ritonavir - T = o CEPI, WHO, UK
; 2 - - investigational combination; ; e 2 : : : :
without or with antiviral, immune suppression A . 9 Government, Univ. of Global Solidarity and Discovery Trials, multiple countries mid-2020
_ lopinavir/ritonavir approved!®%!
Rebif Oxford, INSERM
. human monoclonal antibody against rheumatoid arthritis (USA, > X > .
Sarilumab ) (20] Regeneron-Sanofi Multiple countries Spring 2020
interleukin-6 receptor Europe)
] : s combination not approved,; ; > . : :
ASC-09 + ritonavir | antiviral : 89 Ascletis Pharma Multiple sites in China Spring 2020
ritonavir approved for HIVI8?
) . immunosuppression,
- human monocional antibody against ] e Genentech-Hoffmann-La ) ) .
Tocilizumab : , rheumatoid arthritis (USA, Multiple countries mid-2020
interleukin-6 receptor 93 Roche
Europe)!#?!
) humanized monoclonal antibody for . ) ) o )
Lenzilumab . : new drug candidate Humanigen, Inc. Multiple sites in the United States September 2020
relieving pneumonia
S : S ! 96) Saint Luke's Mid America : :
Dapagliflozin sodium-glucose cotransporter 2 inhibitor | hypoglycemia agem{ . Multiple countries December 2020
Heart Institute, AstraZeneca
antiviral immunomodulator against ’ : . ]
CD24Fc new drug candidate Oncolmmune, Inc. Multiple sites in the United States 2021

inflammatory response




Covid-19 Vaccines

PRECLINICAL PHASE | PHASE I PHASE Il APPROVAL
Vaccines not yet Testing safety Expanded Large-scale Vaccines
in human trials and dosage safety trials efficacy test approved for use
NV V’
7% ¢
2= é
- e
- - > Sy
& g =~

The New York Times; 10 June 2020

"~ boveloper | Type | Phose _

Moderna
BioNTech + Pfizer
Inovio

Oxford + AstraZen

CanSino Bio
Novavax

Clover + GSK
SinoVac
SinoPharm
Chinese Acad Sci
Beth Israel +J&J
Merck + |AV|

MRNA
MRNA
DNA
Viral vec (ChAd)

Viral vec (AdS)
Protein

Protein
Whole virus
Whole virus
Whole virus

Viral vec (Ad26)
Viral vec (VSV)

2 (W)
1/2 (W)
]
2/3 (W)
2
1/2
]
1/2
1/2
]
PC (W)
PC (W)



Herd immunity

Herd immunity estimate
At least 60% of population

Wuhan (returning workers)

10% have antibodies

~4,000 deaths

New York City

19.9% have antibodies ™

~16,000 deaths
Boston

9.9% have antibodies

~650 deaths

London
17.5% have antibodies

~7,500 deaths
Stockholm region

7.3% have antibodies

~2,200 deaths

Madrid
11.3% have antibodies

~8,700 deaths
Barcelona

7.1% have antibodies

~6,500 deaths

Should India go for herd immunity?
India population = 138 crores

If 60% infections for herd immunity,
Infected people = 83 crores

« |f population mortality = 0.5%

~ 40 lakh deaths

« |f population mortality = 0.08%

~ 6.6 lakh deaths



Coronavirus & COVID-19

Co the distance to stop the spread of

CO\VID-19
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Key messages

Follow government and WHO guidelines
Behave as an infected person; protect those around you

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

Don’t wait for a drug or vaccine; break the transmission
Lockdowns are difficult; help those less fortunate



