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* A pngumonia of unknown causg detected in Wuhan, Chin was frstreported to the WHO Gountry Offce n
China on 31 December 2019,

-+ WHO Is working 2417 to analyse data, provide advice, coordinate with partners, help countries prepare,
1 Increase supplies and manage expert networks.

+ The outbreak was declared a Public Health Emergency of Intemational Concern on 30 January 2020

On 14 Februag 2020, WHO announced a name for the new coronavirus disease: COVID-19,
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Virus Animal disease reservoir = Intermediate hosts Transmission to humans, Dissemination
Type represented: Where the virus naturally | Inthe case of SARS, then between humans  Aided by increasingly
Coronavirus lives. Bats, for example, the civet" The virus can adapt mobile populations

for Ebola and SARS* and mutate

Species \ | Species |
*Severe Acute Respiratory Syndrome barrlcr/ barrier / Source: Institut Posteur  © FHP

Gambar 2. Ilustrasi transmisi Coronavirus'®

http://luk.staff.ugm.ac.id/artikel/virus/2020-0 | -PDPI-PneumoniaCOVID-19.pdf
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Kasus baru dan kematian
Dari JHU CSSE COVID-19 Data - Terakhir diperbarui: 2 hari yang lalu
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Positive sense single
stranded RNA

Genome ~30000
nucleotides long

Pleomorphic viruses

80 x 160 nm diameter,
with 12-24 nm surface
projections (spikes) that
cause the corona

(Latin: crown)
appearance
Major proteins:
S - spike

E - envelope

Fig. 1 Coronavirus.

M - membrane
N - nucleocapsid

Gambar 1. Struktur Coronavirus'>
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Diagnosis dan Penatalaksanaan
Pneumonia COVID-19
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http://luk.staff.ugm.ac.id/artikel/virus/2020-01-PDPI-PneumoniaCOVID-19.pdf

Predicted host immune responses to SARS-CoV-2
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r The immune response to SARS-CoV-2 is not yet elucidated. However,

predictions can be made using studies on SARS-CoV and MERS-CoV.

Upon entry into the alveolar epithelium, the virus is recognized by innate
immune receptors, such as the RNA sensors TLR7/8 and RIG-I/MDA-5,
and the inflammasome sensor, NLRP3. This leads to the activation of NF-kB
and IRF3/7 and the subsequent production of pro-inflammatory cytokines
(e.g. IL-112 and IL-6) and type | IFNs, respectively. The antiviral activity of
type | IFNs is essential in limiting the propagation of the virus and is further
amplified by the expression of a plethora of ISGs such as RNAse L.

Cytokines released by infected cells modulate the adaptive immune

Pyroptosis Pro'inﬂa“)matory Type |l interferons Ant' V“'al ISGs Pro-inflammatory | ccponse by recruiting and activating immune cells such as macrophages, B
cytokines (IFN-a and IFN-B) (e.g. RNAse L) ISGs cells, and T cells to orchestrate the elimination of the virus. However, an
(e.g. IL-6 and TNF-a) (e.g. CXCL10) unbalanced immune response can lead to hyper-inflammation causing some
of the severe clinical symptoms of COVID-19. r
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https://www.invivogen.com/spotlight-covid-19-predicted-immune-responses
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Major Viral Host Interaction

* Delayed or suppressed Type | IFN response during initial
infection

« Viral replication triggers hyperinflammatory conditions

+ Influx of activated neutrophils and inflammatory
monocytes/macrophages

* Th1/Th17 is induced and specific antibodies are
produced

Th1/Th17

\" Plasma Cells

B cells

Figure 2. Proposed host immune responses during SARS-CoV-2 infection

Aerosolized uptake of SARS-CoV-2 leads to infection of ACE2 expressing target cells such as alveolar type 2 cells or other unknown
target cells. Virus may dampen anti-viral IFN responses resulting in uncontrolled viral replication. The influx of neutrophils and
monocytes/macrophages results in hyperproduction of pro-inflammatory cytokines. The immunopathology of lung may be the result
of the “cytokine storms”. Specific Th1/Th17 may be activated and contributes to exacerbate inflammatory responses. B cells/plasma
cells produce SARS-CoV-2 specific antibodies that may help neutralize viruses. The question marks indicated events that are still
speculative or unknown. Figure is made with biorender (https://biorender.com/).




CYTOKINE STORM
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MULTI ORGAN DYSFUNCTION
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https://www.frontiersin.org/files/Articles/569067/fimmu-11-01648-HTML/

PATOPHYSIOLOGY HYPERVISCOSITY IN COVID 9

Direct cytotoxic effect Inflammation, hyperproteinemia, Hyperviscosity
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PATOPHYSIOLOGY INTRAVASDULAR THROMBOSIS IN COVID -19

A SARS-CoV2 interaction with endothelial cells B Inflammatory process in the alveoli C COVID-19 thrombotic complications
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PEMERIKSAAN LABORATORIUM SPESIFIK COVID-19

* TESVIRAL

(Hasil menunjukkan +/- infeksi saat ini)

3 rt-PCR (reverse transcriptase polymerase chain reaction),
X TCM (tes cepat molekuler)
X Antigen-rapid test

 TESANTIBODI
(Hasil menunjukkan +/- infeksi sebelumya)
Tes sulit untuk menunjukkan adanya infeksi saat ini, karena

antibody terbentuk -3 minggu setelah infeksi.
o Antibodi total
X IgM & 1gG

 PEDOMAN PEMERIKSAAN SESUAI DENGAN KEBIJAKAN DEPARTEMEN KESEHATAN NEGARA

S ET E M PAT https://www.cdc.gov/coronavirus/20 | 9-ncov/symptoms-testing/testing.html



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

Specimen Collection
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Analysis. Answers. Action. www.aphl.org



http://www.diazyme.com/covid-19-antibody-tests

PEMERIKSAAN LABORATORIUM PENAPIS

|.  HEMATOLOGI (DARAH LENGKAP) :
- JUMLAH LEUKOSIT : < 4.000/ul
- NEUTROFIL : > 2.500 /ul
- HITUNG LIMFOSIT ABSOLUT/ALC : < 1.500 /ul

2. NEUTROPHYL LYMPHOCYTE RATIO/ NLR: > 3,13
3. C- REACTIVE PROTEIN (CRP) > 10 mg/L
4. PEMERIKSAAN MOLEKULER : ANTIGEN RAPID TEST, rt-PCR,TCM




REVERSE TRANSCRIPTION POLYMERASE CHAIN
REACTION (RT-PCR)

* Nucleic acid amplification test yang mendeteksi sekuens khas dari virus RNA dengan konfirmasi
sekuensing nucleic acid.

* Tehnik :

|.  Reverse transcription, untuk mengubah RNA menjadi DNA

2. PCR digunakan untuk mengamplifikasi DNA, sehingga dapat terdeteksi
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VARIAN VIRUS

USA :
B.1.1.7 (Alpha) B.1.351 (Beta) P.I (Gamma)
B.1.427 (Epsilon) B.1.429 (Epsilon) B.1.617.2 (Delta)
INDONIESIA :

Sedang berjalan gene sequencing

sudah ditemukan varian alfa dan delta




DAMPAK ADANYA VARIAN/MUTASI VIRUS

Perubahan tempat/reseptor binding

Pengurangan kemampuan netralisasi antibody dari vaksinasi sebelumnya

Penurunan efikasi pengobatan

Dampak potensi diagnostic

Diperkirakan peningkatan transmisi dan derajat keparahan

https://www.cdc.gov/coronavirus/20 | 9-ncov/variants/variant-info.html




SAMPEL UNTUK PCR :
SWAB NASO&ORO PHARINX

Specimen Collection
Nasopharynx Swab Specimen Collection

S8 Analysis. Answers. Action. www.aphl.org



INTERPRETASI TES PCR

| Positif :
v indikasi adanya infeksi aktif Covid-19

v" tidak menyingkirkan adanya infeksi sekunder bakteri , atau koinfeksi dengan virus lain

2. Negatif :
» tidak menyingkirkan infeksi Covid 19

» Pergunakan data lainnya: klinis, riwayat pasien, dan informasi idemiologi
3. Satu atau lebih hasil PCR negative, tetap waspada karena ada kemungkinan

karena :
v" specimen dengan kualitas jelek (sedikit mengandung material pasien)
v" pengambilan dalam waktu yang terlambat atau terlalu awal dari infeksi

v" pengiriman sampel buruk

v' adanya mutasi viral
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ANTIBODY RAPID TEST

TUJUAN :
** Deteksi antibody SARS-CoV-2 untuk melihat apakah pernah terinfeksi

+* Skrining untuk survailans

¢ Terbentuk -3 minggu setelah terinfeksi




SENSITIVITAS & SPESIFISITAS TES ANTIBODI

* CDC’s test : Spesifisitas > 99%, sensitivitas 96%

e Lassauniere, 2020

Sensitivitas 83-93%
H 7-13:40-86%
H 14-20: 67-100%
H>2I1 :78-89%
Spesivisitas 80-100%

Positive predictive value : 57-100%




JENIS TES ANTIBODI RAPID 2. DETEKSI ANTIBODI IgM & IgG

COVID-19

l. DETEKSI TOTALANTIBODI




INTERPRETASI PEMERIKSAAN COVID-19

Therefore, this COVID-19 Rapid Test should not be used until symptoms have been
present for at least 3 days.

——SARS-COV-2 RNA
and Antigen

+— Window Period ———» +—— Decline —————» e ——— Convalescence—» IgM antibody
— |

Patient begins —lgG antibody —

to recover

Asymptomatic

Stage !
!
Ig becomes
Onset of detectable I2G remains in
| symptoms blood and
' provides long-
: term immunity
- IgG
' production
: begins gM disappears
o s 7 14 21 28 3s
Days since infection ~Disciaimer: this chart is for illustrative purposesonly
Test results
Clinical Significance
PCR IgM 12G

+ — = Patient may be in the window period of infection.

+ + = Patient may be in the early stage of infection.

& = + Patient is in the active phase of infection.

5 == + Patient may be in the late or recurrent stage of infection.

223 & == Patient may be in the early stage of infection. PCR result may be false-negative.

— — + Patient may have had a past infection, and has recovered.

s + + Patient may be in the recovery stage of an infection, or the PCR result may be false-negative.




Infeksi COVID-19

e Puncak pada hari ke-13: R

WBC, Neutrofil, NLR, CRP
paling 1.
Limfosit abs (ALC) sangat

) w-
Setelah

Pengobatan
.PI'O ress - WBC, Neutrofil,
- Limf abs (ALC) ¥ dan CRP
-« NLR M e «iLimfosit absolut
®Early Stage CREE INDIKASI BAIK
WBC dan
limfosit
normal

‘[ ebinar Mindray 19 Maret 2020. HEMATALK on COVID-19




MONITORING

* PEMERIKSAAN LABORATORIUM :

HEMATOLOGI :
jumlah lekosit NLR
jumlah netrofil jumlah trombosit hitung limfosit absolut

CREP, atau procalcitonin, ferritin (protein fase akut)
Analisa gas darah

IL-6

elektrolit

hemostasis : PT,APTT, D-Dimer

fungsi renal : ureum kreatinin

Fungsi hati : SGOT, SGPT, LDH

PCR




SURVEILANS

¢ Untuk contact tracing

* Pemeriksaan kombinasi rapid antigen test dan PCR




RESUME

* Skrining
Pasien
asimptomatik
: PCR,
antibodi

* Monitoring
kontak :
antibodi

\_

J

Survailans ;: PCR & Antibodi

\_

* Skrining
pasien
simptomatik,
diagnosis, dan
terapi :

PCR,
antibodi,
lab-markers

J

\_

* De-isolasi:
PCR,
antibody

* Monitoring
shedding :
PCR

J




