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C Incidence 1-31 July, 2020
Vizianagaram

B Incidence 1-30 June, 2020

A incidence through 31 May, 2020

Srikakulam

Prakasam
YSR (Kadapa)
Nelfore
Chittoor

Tiruchirappali
Sivagangai
Ramanathapuram
Madurai

Daily cases by state

10,0004 Andhra Pradesh
Tamil Nadu
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A change for the worse?
A one-letter mutation, rare in February but found DA THS RNA DX ENEXb S & .
in almost every newly sequenced genome today, may
make SARS-CoV-2 more transmissible. 23063
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An invader's impact

In serious cases, SARS-CoV-2 lands in the lungs and can do
deep damage there. But the virus, or the body's response
toit. can injure many other organs. Scientists are just beginning

to probe the scope and nature of that harm.

1 Lungs
Across section

shows immune
cells crowding an
inflamed alveolus,
or air sac, whose
walls break down
during attack

by the virus,
diminishing oxygen
uptake. Patients
cough, fevers rise,
and breathing
becomes labored.

2 Heart and
blood vessels

The virus (teal)
enters cells, likely
including those lining
blood vessels, by

binding to angiotensin-

converting enzyme 2
(ACE2) receptors on
the cell surface.
Infection can also
promate blood clots,
heart attacks, and
cardiac inflammation.

SARS-CoV-2

\lb'gj

3 Brain

Some COVID-19 patients have
strokes, seizures, confusion, and brain
inflammation. Doctors are trying to
understand which are directly caused
by the virus,

4 Eyes

Conjunctivitis, inflammation of the
membrane that lines the front of the eye
and inner eyelid, is more common in the
sickest patients.

5 Nose

Some patients lose their sense of smeil.
Scientists speculate that the virus may
maove up the nose’s nerve endings and
damage cells.

6 Liver

Up to haif of haspitalized patients have
enzyme levels that signal a struggling
liver. An immune system in overdrive
and drugs given to fight the virus may be
causing the damage.

7 Kidneys

Kidney damage is common in severe cases
and makes death more likely. The virus
may attack the kidneys directly, or kidney
failure may be part of whole-body events
like plummeting blood pressure.

8 Intestines
Patient reports and biopsy data suggest the
virus can infect the lower

tract, which is rich in ACE2 receptors. Some \

20% or more of patients have diarrhea.
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The danger of extra kilos

Among 334,000 people in England this spring, the
chances of being hospitalized with COVID-19 increased
steadily with their body mass index (BMI).

Normal weight
BMI 18,5-25
kg/square meter

Overweight
BMI 25-<30

Stage 1 obesity
BMI 30-<35

Stage 2 obesity
BMI>35

0O 10 20 30 40 50
COVID-19 hospital admissions per 10,000 people
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Special delivery

Two apparently successful coronavirus vaccines use fat
bubbles called lipid nanoparticles to deliver messenger
RNA (mRNA) to cells. Once there, the mRNA directs
cells to produce the virus' spike protein, provoking

an immune response to that foreign protein. e

e 5;/*‘ “"‘“’»b

R I ALEAD S Em" po
Presented to stimulate Lipid nanoparticle
|mmune response mR containing mRNA

SARS CoV-2 spike protein  Ribosome

,;u»l"’

28



AN IOFTIIILAD
THRETR D (RNA40)ZTAv 0T %

The receptor-binding domain
(top) at the tip of SARS-CoV-2's
spike protein can be blocked
by antibodies targeting several
different areas (colors).
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Vaccine safety evaluation

Safety is considered at every phase of vaccine discovery and development. Upon licensure, vaccines enter phase 4,
whereby surveillance approaches by regulators, such as the U.S. Food and Drug Administration (FDA), monitor potential vaccine side effects.

Vaccine approved Vaccine submitted Vaccine
for human testing for FDA approval
Preclinical Phase 1 " FDAreview
w
(K + v
D_eten'gl:s
n=10s safety
«Safety «Larger safety «Efficacy sl
*Immunogenicity *Immunogenicity *Immunogenicity

J1—X1 Jx—X2 J1—X3 FDAZE®E J1—X4
T T - hEE -TEeE | | ERKEERD
-EEE | | REREME - R E B34 =z
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Ginmuan Rintach hac eraated a vaccine by erowing the novel coronavirus in Vero monkey cells and inactivating it.

Cansino Biologics
Phase | 144N (20005 R1%)
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Vaccine road trip

With few COVID-19 cases at home, Chinese vaccinemakers have had to test the worth of their candidates

abroad. Four are in efficacy trials in

ki Start date

Jordan, UAE 16 Jul.
Peru 10 Sep.
Argentina 16 Sep.
Morocco 13 Oct.

L

14 countries.

Size

45,000
6000
3000 >
600 A

y

‘.. ”
Start date Size Start date Size

Brazil 2 Jul, 13,060 Russia 11Sep. 500
Indonesia 10Aug. 600  Pakistan, Mexico, 15Sep. 40,000
Turkey 14Sep. 15000 Argentina, Chile

*“Two branches of China National Biotec Group (CNBG) are developing similar, but distinct, vaccines
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Humoral immunity against coronaviruses

Upon repeated exposure to seasonal human coronaviruses (HCoVe), strain-specific and
cross-reactive antibodies are generated. Upon subsequent exposure to SARS-CoVY-2,
cross-reactive antibodies are produced (back-boosted) te mitigate infection

Infection with
SARS-CoV-2
Naive B cells will

e Infection with

' seasonal HCoV

wa" Naive B cells specific to
the spike protein are
activated and duﬂerenmte

become activated
and differentiate into

into antibody-secreting antibody-secreting B
plasma cells tmtorodu cells that produce

Ly )
12
At
strain-specific and ~ SARS-CoV-2 strain
IU b le ctive antibodies .‘_'4y', SpC‘C’fC and cross-
.. emory B cefls 4 reactive antibodies,

Di Here t ation D Her;n.hahon

/N

Cross-reactive memory B cells induceq by
seasonal HCoVs will become activatedfand Plasma /.
differentiate into antibody-secreting pi{smd’
celis that produce antibodies that cross\eact
with SARS-CoV-2and seasonal HColVs
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10 January 23 January &% February 17 February 19 February 16 March 26 March
Genetic Thenavel &8 Age, hypertension, Nidespread Secientists Imperial College Widespread viral
SEqUEncE coronavirus (\\ diabetes, heart disease, undocumented image the London madel RNA in hospital
posted to i596.2% and male sex are all infection led to atomic-level suggests health raoms suggests
virological arg similar to a virus in bats. confirmed as risk factors the rapid spread structure of care systems will airborne
for severe disease, of COVID-19, the spike protein. be overwhelmed, transmission,
| [ 6 | Ié I P o g I [ I LI
1January 1February 1 March
| | | | | | | | | I | |
T ? e i
1 1 [ I
31December 2019 8 January 20,23 Janvary 30 January 5 February 11 February 11 March 26 March 28 March
Health officials A novel Human-to-human  WHO declares  Diamond The virus gets WHO declares Mew York City U5 regulators
inWuhan, China, caranavirus Lransmission the aulbreaka  Princess cruise ils mame. the coronavirus hecomes ISSUE ermergency
report a cluster is publicly confirmed; Public Health ship begins outbreak a the epicenter  use authorization
of mysterious identified as Wuhan lockdown  Emergency of  its 2-week SARS-CoV-2 pandemic. of the L.5. (ELA) for hydrogy-
pneumonia cases. the sourceof  begins International quarantine. outbreak, chloroquine.
the outibreak. Congern.
23 February 16 March
First major European  Moderna and CanSina
DAL IAY AMR DIHDE IS UEATTL i — ——
24 April 16 June

Asymptomatic carriers
play alarge role in
COVID-1% transmission

Early April

19 April

COVID-19 can First evidence
damage the that a COVID-19 c s
heart, blood vaccine can stays in severely
vaessels, kidneys. protect monkeys ill patients.
and brain.

ImSancac e ,
1 April 1 May

l | ?
3 April 1 May 4 June
LS. public health LS. regulators

officials suggest people issue ELA for
wrear cloth masks. remdesivir,
15 May
Operation Warp

Speed vaccine
project launches

Dexamethasone reduces
fatality by up to one-third
in hospitalized patients.

Major medical journals
retract caronavirus papers
over fabricated data.

5 June
Hydrowychloraguine
does not reduce death in
hospitalized patients.

|

1 June 1 July
| -
T G July

15 June

United States sends
a formal nolice of
withdrawal from WHO,

LS. regulators
revoke ELA far
hydroxychloroguine.

%{wm

24 September
Up to 14% of severe
cases are linked to
genetic factors.

9 July 25 August
Early studies hint at First confirmed
the lingeri symptoms case of
of “long COVID" reinfection
i e | e i
1 August 1 September 1 October 1 Movember

if

|
1 December

Late October |

P T

9,16 N
Eurape and the United Pfizer and
States confront their BioNTech,

second and third waves.

9 September

Two-thirds of countries have
joined COVAX, aninternational
vaccine distribution effort

Moderna. reveal
waccine efficacy
nearing 95%.

U.K. regulators
are the first to
authorize the
Pfizer-BioNTech
COovID-12
waccine.

then
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