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COVID-19: Epidemiology

5% Critical
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80% Mild ) . 15% Severe
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Rolling Chemokine activation Extravasation
Neutrophil Heparan sultate of integrins
peoteoglycan
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Binding of the Inhaled SARS-CoV2 to
the ciliated secretory cells in the nasal
epithelium via ACE-2

-

Viral replication and Local propagation
with a limited immune response

About One-

ot 3

Involvement of the conducting airways,
upper respiratory tract and migration
into the lower respiratory tract

g

Invasion and Infection of the Type II
Pulmonary alveolar epithelial cells via
ACE-2

Containment of the

infection with viral
clearance in about
80% of patients in 10-

14 days

— @

Release of IL -1, IL-6 (major culprit),

IL-8, IL-10, IL-12, TNF-a, IFN-A and

IFN-B, CXCL-10, G-CSF, GM-CSF,
MCP-1 and MIP-1a

(CYTOKINE STORM)

-

Chemo-attraction for Neutrophils, CD4
and CDS8 cells along with B cell
differentiation

-

Sequestration of inflammatory cells in
the lung tissues, with CD8 mediated
cytotoxicity as well as lung injury

(Host defence and atternpt of viral
cleararnce)

——

Viral replication and release of viral
particles with resulting apoptosis of the
host cells

<~

Continuing viral replication and
infection of the adjacent healthy
alveolar epithelial cells, with loss of
both Type II and Type I pneumocytes

-

Diffuse Alveolar Damage with
resulting Acute Respiratory Distress
Syndrome (ARDS)

- 4
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Severe COVID-19: Pathogenesis

The hypothetical link/binding site should NOT be construed
as a reason to stop treatment with ACE-inhibitors.

Target cell binding:
ACE-2



Virus entry into Host
body via Aerosol
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Transportation of newly formed Binding to the host cell l
viral particles via Golgi vesicles to receptor ACE-2 via S1
the cell membrane and Exocytosis subunit of Viral Spike q- ﬁ- R
1o the Extracellular space protein Q -\qiaa- W
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Protein Biosynthesis in s ke i N S

the cyloplasm and R i the |
Release ofnew Vira Spike proteta l
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Viral RNA Replication, Viral and Host cell membrane
Transcription and fusion via S2 subunit of Spike
Translation protein/ Receptor (Clathrin)
mediated Endocytosis
Entry of Viral Nucleocapsid
into Host cell and release of

viral contents



CRP-C REACTIVE PROTEIN

. Acute phase reactant, early marker
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D DIMER FORMATION
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Clot naturally degrades

5

A cut on finger, Clotting process Clot is formed, Clot degrades D Dimer is
bleeding starts is activated bleeding stops naturally released
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SIfds 19 coagulopathy —
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. dlgelell PT - prothrombin time

dTeerel fibrinogen

. dléelel D dimer
. TUeheId DIC ( disseminated intravascular
coagulation) TET TRTEYAT




FERRITIN

Ferritin is the protein which stores iron in human body

Body absorbs iron from our food

A portion of absorbed iron is used for RBC production mainly

Remaining is stored as FERRITIN in liver, muscles, spleen
etc. o —r

Serum Ferritin..... {&FdTdel BT
g UF AT I, Al dlghordied Risvceer 3.
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Ferroptosis
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Resultant inflammation and
coagulopathy
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ORGAN DAMAGE
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Cytolune Ston'n IL6
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= Increased production in liver BT - o
= Surrogate for macrophage activation S RON 1
= Later rise hepcidin-mimic effects, which might result Promotes oxidative stress
in increased ferritin level independent of the Ferroptosis
inflammatory response
\ Resultant inflammation and

coagulopathy
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SARS-CoV-2

Capillary leak syndrome

l

Multiple organfailure

Pulmonary infiltrates
Lung injury
ARDS

Dendntic
cells

Cardiovascular shock
Disseminated intravascular

coagulant
o

Renal failure




LDH....lactate dehydrogenase

Ueh ToallSH-Ged
HAHTEROT YATOT - 110-295 U/ L
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PCT-Procalcitonin
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Proinflammatory response consistent with cytokine storm

* WBC .neunopml count * Lymphocyte count,
t e Procaicitonin, CRP, ferritin, ,‘ gosinophil count, platelet
IL-6, ESR count
Blochemical Progression to multi-organ damage/tallure

monitoring Iin = .
severe COVID-19 Hepalic Cardiac/COAG

« AST * Troponin
e ALT ' * NT-proBNP ' i
e GGT * Myogiobin * Creatinine
« Total bilirubin e g‘ﬁr‘gr » Blood urea nitrogen
* LDH
* Prothrombin time




VIRUS ENTERS BODY

Body overproduces cytokines (chemicals) quickly to fight against the virus.
This is called cytokine storm — results in internal organs inflammation/infection.
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The internal inflammation & infection causes CRP to shoot up rapidly within
to 8 hours of infection.
Therefore HIGH LEVELS OF CRP
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s B0Ody overproduces cytokines (chemicals) quickly to fight against the virus.
This is called cytokine storm — results in internal organs inflammation/infection.
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The internal inflammation & infection causes CRP to shoot up rapidly within
to 8 hours of infecti®n.
Therefore HIGH LEVELS OF CRP

The high inflammation & infection causes internal bleeding resulting in many
internal clots. When these clots degrade, D Dimer will be released.
Therefore HIGH LEVELS OF D DIMER




VIRUS ENTERS BODY

Body overproduces cytokines (chemicals) quickly to fight against the virus.
This is called cytokine storm — results in internal organs inflammation/infection.

l

The internal inflammation & infection causes CRP to shoot up rapidly within
to 8 hours of infection.
Therefore HIGH LEVELS OF CRP

The high inflammation & infection causes internal bleeding resulting in many
dAYAVAL internal clots. When these clots degrade, D Dimer will be released.

0\ Therefore HIGH LEVELS OF D DIMER
A /) [ o

| L The internal inflammation & infection causes cell damage.
" When cells are damaged the ferritin stored inside the cells will be released into blood.
Therefore HIGH LEVELS OF FERRITIN
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v - Inflammation-
A (s mediated damage
SARS-CoV-2 early infection Severe hyperinflammation phase

(viral replication phase)

PHASE | PHASE |l PHASE I
n
S Fever, dry cough Shortness of breath ARDS, need for
Q Myalgia, early nausea & diarrhoea, hypoxia (lack of oxyge'n) mechanical ventilation,
g sore throat shock, cardiac failure
v
i Elevated cytokines/markers
= Lymphopaenia, Patchy ‘ground glass’ opacities (IL-6, ferritin, LDH, CRP)
;.% elevated D-dimer on lung X-ray and CT scan Diffuse alveolar damage,

cytokine storm, pleural effusion
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Exposure to
SARS-CoV-2

I FAE ; ! : SfaR= gararerel, &ftor
gfaeR . IqEAT

infection

Infection

Symptomatic

# Moderate ﬁ -




Brain - Nausea

- Liver injury markers
- Steatosis




