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Sekilas virus SARS-CoV-2
dan penyakit COVID-19

| 09-Jan-20
08-Jan |! Novel coronavirus
_ complete genome
| published by the
| Chinese
|
|
| 16-Jan-20
15-Jan |! First publication:
H 41 cases of
| & pneumonia of 19-1an-20
| 121 unknown etiology First case in USA. 21-Jan-20
| 198 Traveler from Chinese Academy of
| 291 Wuhan. Confirmed Sciences Press
| 440 ry next day Release - "‘-‘V: han
-Jan- coronavirus has a
22-Jan : Ssi(:."(lzi _22'?;::) Lancet” and NEIM*3 strong ability to
B 1317 (41-3.1%) publications, mostly infect humans”>*
: ; describing
I 2,015 (56 -2.8%) clinical/lab findings
I 2,800 (80 - 2.9%) in first 41 patients
I 4,581 (106 - 2.3%)
I 6,058 (132 - 2.2%) 30-Jan-20
29-Jan | I 7813 (170 -2.2%) First transmission
I 9823 (213 - 2.2%) from asymptomatic
I 11,950 (259 - 2.2%) carrier reported in
I 14,553 (304 02.1%) Germany
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07-Feb-20
05-Feb First doctor to
interact with
37,552 (813 - 2.2% dies. About 39
days after
s 12-Feb-20
Clinically
L2Feb
64,436 (1,383 - 2.1% patients begin
to be counted
69,197 (1,669 - 2.4%
71,329 (1,775 - 2.5%
73,332 (1,873 - 2.6%
75,184 (2,009 - 2.7%
19-Feb 75,700 (2,126 - 2.8%
76,677 (2,247 - 2.9%
77,673 (2,360 = 3.0%
78,651 (2,460 - 3.1'? 23-Feb-20
LA S Outbreak in Italy.
25-Feb-20
26-Feb Spread outside of China

surpasses China.

2
86,613 (2,977 - 3.4%

88,590 (3,177 - 3.4%
90,449 (3,177 - 3.4%

https://doi.org/10.3390/pathogens9030231
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Sekilas virus SARS-CoV-2
dan penyakit COVID-19
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Mengapa COVID-19 mematikan?

Gejala (Ringan) COVID-19:

1. Demam /. Hilang kemampuan menghidu &
2. Batuk (kering, berdahak) mencicip

3. Sesak atau napas pendek 8. Sakit tenggorokan atau menelan
4. Rasa letih 9. Hidung mampet atau berair

5. Nyeri otot atau sendi 10. Mual dan atau muntah

6. Sakit kepala 11.Diare

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html



RO (basic reproduction number) of diseases
A measure of how many people each sick person will infect on average
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HOW DOES IT AFFECT YOU?

Typel
alveolar cell

Coraonavirus Disease 2019 (COVID-19) is a pandemic Surfactant

caused by Severe Acute Respiratory Syndrome
Coranavirus 2, also called SARS-CoV-2. Despite the
widespread awareness regarding COVID-19, many are
still unaware about how it affects the human body.
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SARS-CoV-2 starts its journey in the noge,
mouth, or eyes and travels down to the alveoli in
the lungs. Alveoli are tiny sacs of air where gas
exchange occurs,

Spike protein

gas exchange

secondary infections
mMay ool

Impaired Gas Exchange

When the immune system attacks
the area of infection it also kills
healthy alveolar cells. This results in
three things that hinder gas
exchange:

1) Alveolar collapse due to loss of
surfactant from Type |l cells

2) Less oxygen enters the blood-
strearn due to lack of Type | cells

3} More fluid enters the alveclus
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Gas Exchange

Each sac of air, or alveclus, is
wrapped with capillaries where
red blood cells release carbon
dioxide [(CO,) and pick up oxygen
(0,). Two alveolar cells facilitate
gas exchange; Type | cells are
thin enough that the oxygen
passes right through, and Type Il
cells secrete surfactant - a
substance that lines the alveolus
and prevents it from collapsing.

Viral Infection

The spike proteins covering the
coronavirus bind ACEZ receptors
primarily on type |l alveclar cells,
allowing the vinus to inject its
RMA. The RMA “hijacks” the cell,
telling it to assemble many morne
copies of the virus and release
them into the alveolus. The host
cell is destroyed in this process
and the new coronaviruses infect
neighbouring cells.

Immune Response

"a_'asu-dih‘tim 0 After infection, Type 1l cells release inflammatory

g:r;ﬁ*—‘::;lm HQ‘“'“? signals that recruit macrophages (immune cells).

Kiscrcphiags e €3 Macrophages release cytokines that cause
‘corigh, fewes, eto.) vasodilation, which allows more immune cells to

Cytokines come 1o the site of injury and exit the capillary.

:i‘:::"h‘“m':' Fluid accumulates inside the alveolus.

Reduced The fluid dilutes the surfactant which triggers the

surfactant ensel of alveolar collapse, decreasing gas

Infected Type Hogpitalization exchange and increasing the work of breathing.

Il alvecltar cell

Neutrophils are recruited to the site of infection
and release Reactive Oxygen Species (ROS) to
destroy infected cells.

Type 1 and Il cells are destroyed, leading to the
collapse of the alveolus and causing Acute
Respiratory Distress Syndrome (ARDS).

If inflammation becomes severe, the protein-
rich fluid can enter the bloodstream and travel
elsewhere in the body, causing Systemie Inflam-
matory Response Syndrome (SIRS).

WMES Fanipopt 0y, Fadiprcth ) SIRS may lead to septic shock and multi-organ
failure, which can have fatal consequences.



Pneumaonia and Acute Respiratory Distress Syndrome (ARDS)
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A Phase | : Phase Il ; Phase Il ; Phase IV

(early infection) (pulmonary phase) : (hyperinflammation phase) (recovery)
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Pneumonia \'f\.\ ’
- T o [ _\R ________________
‘é’ . . Fever or chills Muscle or body aches
@ Mild respiratory tract disease
Time t':uurse
Mild symptoms, [ : 8 MODS (ARDS, shock,
Clinical fever > 37.6°C, Pysprea, i [ AK), neurologic Relief of clinical
, . ypoxemia .
sympioms dry cough, diarrhea, N symptoms, DVT/PE, symptoms
! (Sat0, > 94%) -
headache . myocarditis) (T
e e Lung imaging Increased SIRS Neutralizing Vomiting or diarrhea
Clinical inc?&a pE d g dim,er ' abnormal, markers: CRP, IL6, anti-SARS-GoV-2
signs incrt;sa od LDH . PCT normal, ; LDH, ferritin, 3 IgM and IgG, normal New | ¢
: BN ALT/AST elevated [Nl d-dimer, hs-cTnl [l  SIRS parameters e https://cdc.gov/coronavirus

taste or smell
https://doi.org/10.5603/CJ.a2020.0065
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TYPICAL PROGRESS DEATH
OF COVID-19 “hospisivation.  Percentage

of people in
critical condition

/ RELEASE

(in an ideal world where
everyone gets treatment)

50-65%*
50-65%"

by KATRI MANNINEN

katrimanninen.net/covidl9progress CRITICAL FROM ICU
kutri@kutri.net needs ICU (even 7-14+ days from
Twitter - FB/kutrinet if doesn’t get it) going to ICU

© 2020-04-07

RECOVERY

. Worsenin
3nd version Sympwmg 7-14+ days from
2-3 days getting out of ICU

- RECOVERY AVERAGE
lia/Moderate 7-14+ days from
Spions HOSPITAL hospitalization PERCENTAGES OI-:
7 days 8-10 days from ALL THE PATIENTS:
first symptoms 50 % Symptoms
period 1.5 % Needs ICU
5 o SYMPTOMS RECOVERY 1 % Dies
(2-12 days) 10-14 days from
_ first symptoms All percentages are crude estimates
50% Milder symptoms based on multiple sources. In some
3-7 days countries the real percentages are smaller
(i.e. less than 1 % of all the infected dies).
50% NO SYMPTOMS . *The number of people in critical condition
I (?r!):bEbcly-vrv!:?tm fe%t-l;tcf?err,s)s dying depends on several things including the
IN FECTION 14+ days after infection average age of people admitted to ICU and if

some patients will get only palliative care (at home).

Sources:
https.//www.nejm.org/doi/full/10.1056/NEJMoa2004 500

others 1-3 days https://www.ecdc.europa.eu/en/2019-ncov-background-disease
before symptoms https.//www.thelancet.com/journals/lancet/article/PlIS0140-6736(20)30566-3/fulltext
h

You can infect

(soon after infection) ttps://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf



@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns ... K&
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Penularan dan Pencegahan Masks reduce airborne transmission

Infectious aerosol particles can be released during breathing and

C OVI D -1 9 speaking by asymptomatic infected individuals. No masking maximizes

exposure, whereas universal masking results in the least exposure.
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https://doi.org/10.1016/j.ajic.2016.06.003 Infectesymptomatic __ Healthy

Short-range

Croplet-borne route girborne route

Transmitted by
Medium or large Transmitled by aerosols Long-range
droplets airborme route

Transmitted by aerosols

exposure

D

fomite route

._.-T Maximum

Ballistic trajectory of
large ﬂrmlﬂs

® Large droplets (=100 |.|rn} : Fast deposition due to the domination of gravitational force
hedium droplats batwaan 5 and 100 pm

Minimum
Small droplets or droplet nuclei, or aerosals (< 5 pm); Respensible for airbome transmission https://doi.org/10.1126/science.abc6197 exposure
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