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PENDARHULUAN

Penyakit COVID-19
Virus SARS CoV-2
sSRNA

 Famili Coronavirus

Desember 2019 : Wuhan,
provinsi Hubei, Cina =2
- 2019-nCoV

Membrane (M) protein

Spike (S) protein * Transmisi sangat cepat

Envelop (E) protein
* 11 Maret 2020 : Pandemi

Viral genome (RNA)

https://www.biophysics.org

Covid-19 : Coronavirus Disease 2019  SARS CoV-2 : Severe Acute Respiratory Syndrome Coronavirus 2
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e Famili : Coronavirus

\ Membrane (M) protein|  ® Genus : Betacoronavirus

[Spike (S) protein |, pigmeter 65-125nm

Envelop (E) protein |
/A~ * Berkapsul, tidak bersegmen

\
- = .
; ?\ i i * Bentuk khas seperti mahkota
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MANIFESTASI KLINIS

* Masa inkubasi :
5 — 6 hari, bisa hingga 14 hari



DIAGNOSIS

CEPAT

S 9;) ml AKURAT
Gejala & tanda Cek fisik
é ) B W

. {:; m z | *5 : ‘ ,
Hematologi Rapid Ag, Ab — )—*—_-M—ﬁ}c:: Cegah transmisi
f ; dan komplikasi
j / Baku emas
Kimia Klinik RT-PCR (gold standard)
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Pemeriksaan
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- Pemeriksaan
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PEMERIKSAAN LABORATORIUM

Rutin

Darah lengkap

Kimia Klinik

dil

Spesifik

Antibodi SARS CoV-2

Antigen SARS CoV-2

PCR

10



Tingkat aksesibilitas

Metode Direk

ShO10:010

Metode Indirek

Tingkat kepercayaan =

Isolasi virus = Kultur virus  RNA = Ribonucleic acid  Ag = Antigen Ig M = Imunoglobulin M  Ig G = Imunoglobulin G



KAPAN HARUS TES COVID-19 ???

“Berbeda jenis tes,
berbeda waktu yang
efektif untuk
mendeteksi Covid-19 “

“ Hasil tes dipengarubhi
tahapan perjalanan
penyakit “

Rapid test
& swab test
Hasil kedua tes

ini bisa kurang

https://www.sehatq.com/
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hipoksemia, CRP meningkal, | ARDS, sepsis, miokarditis
temuan pneumonia pada gagal multiorgan

radiologi

PCR masih positif
igM memuncak IgM stabil
IgG mulai terdeteksi han 10-14 IgG terus meningkat




Before symptom onset After symptom onset

C Detection unlbikely

_/
N

PCR - Likely positive )a PCR - Likely negative® )
B

( Antibody detection

Increasing probability of detection —’P

Week -2 Week -1 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
Symptom onset
Nasopharyngeal swab PCR — Bronchoaiveolar iI3vage/sputumP(R = seccaa. IgM antibody
Virus isolation from respiratory tract Stool (R  eesesee- IgG antibody

Sethuraman et al, 2020. doi:10.1001 /joma,2020.8259 14






.......... . comme )
OCC 9cc ,‘occ ’
Guy S, ’04’ & : f j
10 —- 30 menit
Sampel darah Sampel darah Cairan untuk Hasil tes dapat
diambil dari ujung diletakkan pada mengidentifikasi terlihat pada alat tes
jari atau vena. alat tes. antibodi diteteskan dalam 10 - 30 menit.

pada alat tes.
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MAKNA HASIL TES ANTIBODI

JoNlz

e Sudah terpapar virus SARS CoV-2
e Sistem imun tubuh sudah “melawan”

KONFIRMASI
PCR

e Belum terpapar virus SARS CoV-2,
belum memiliki kekebalan tubuh

e Sudah terpapar virus SARS CoV-2 tetapi
belum terbentuk antibodi (tahap awal) 17




KELEMAHAN TES ANTIBODI

CoviD-19 False e Kemungkinan cross reactive antibody
c o < dengan virus lain (coronavirus, dengue)
IgG positive e |nfeksi lampau dengan coronavirus
I1gm
e Antibodi belum terbentuk (tahap awal)
! False _ .
o neaative SOl ¢ Pasien immunocompromised (gangguan
g pembentukan antibodi)
= @
. Aryati. Webinar docquity-PDS
“Tes antibodi harus disupervisi dan diinterpretasi Dokter “ PatKLin : COVID-19 : What

should we know. 6 April 2020. 18



INTERPRETASI HASIL ANTIBODI VS RT-PCR

Table 2
Clinical interpretation of microbiological diagnostic results

Symptoms rRT-PCR IgM IgCanti-S IgC anti-N Interpretation

+[— + -]+ =+ +/- Acute infection

-~ —_ -~ - + Recent infection

- — - - + Late onset infection
— — — + +/— Old infection

— Absence of infection

rRT-PCR, real-time reverse transcription polymerase chain reaction. +/-: often
positive. =[+: possible to be positive.

C. Caruana et al. / Clinical Microbiology and Infection 26 (2020) 1178—1182
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RAPID ANTIGEN = SWAB ANTIGEN

@ 15 - 30 min

SARS-CoV-2
Rapid Ag

“ Rapid antigen bertujuan mendeteksi antigen (protein)

virus menggunakan sampel swab rongga hidung

(nasofaring), dikerjakan dengan metode rapid “
20



MAKNA RAPID ANTIGEN

Pemeriksaan rapid antigen dipengaruhi :
1. Tahap perjalanan penyakit

2. Tingkat akurasi alat

3. Keterampilan petugas swab

“Hasil POSITIF “'Hasil NEGATIF

kemungkinan terinfeksi SARS TIDAK MENYINGKIRKAN

CoV-2, perlu KONFIRMASI PCR “ kemungkinan terinfeksi SARS CoV-2 “
21



KELEMAHAN RAPID ANTIGEN

Bila sensitivitas
Sensitivitas bervariasi rendah,
hingga 80% kemungkinan
false negative

KONFIRMASI

Bila spesifisitas
rendah,
kemungkinan
false positive

Spesifisitas 2 97%

“ Pemeriksaan rapid antigen
TIDAK DAPAT MENGGANTIKAN

pemeriksaan PCR “
22



* Mendeteksi materi genetik
(RNA) virus SARS CoV-2

* Tidak dapat membedakan virus

hidup (infeksius) dan virus mati
(non infeksius) =2 dibedakan
melalui isolasi virus / kultur virus

* Metode baku emas (gold
standard) : real time RT-PCR

RT-PCR = Reverse transcriptase — polymerase chain reaction

Hasil POSITIF :
TERKONFIRMASI Covid-19

Hasil NEGATIF :

TIDAK MENYINGKIRKAN
kemungkinan Covid-19

23



TARGET GEN SARS CoV-2

SARS-CoV-2 Structure

! Spike (S1&S2) I

p—

Nucleocapsid (N) I

Membrane (M)

I Envelope (E) I

ssRNA (+sense, “30kb in length)

=2

3 ORF
(ORF1ab, RdRp)

: X o 15(.)00 y: Y’ 3o.ooo 35 X
5,000 10,000 ; 20,000 25,000 , 35,00
i SrRS-CoV-Z [ ORFlal [ ! l[ ” ORELL m | ﬁﬂg% v
I | [ | M3h 672
IPLpro [_];3CLpro I RdRp || Hel ORF2-ORF10

Robert Kubina, Arkadiusz Dziedzic. Molecular and Serological Tests for COVID-19. A Comparative Review of SARS-CoV-2 Coronavirus
Laboratory and Point-of-Care Diagnostics. Diagnostics 2020, 10, 434; doi:10.3390/diagnostics10060434. www.mdpi.com 24
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Figure 2. Genome organization of SARS-CoV-2 and the relative positions of gene targets detected using seven reverse transcription polymerase
chain reaction (RT-PCR) methods shared by the World Health Organization (WHO) as its in-house assays.” ORF, open reading frame; RdRP,
RNA-dependent RNA polymerase; S, spike protein; E, envelope protein; and N, nucleocapsid protein.

Wei Feng, Bo Pang, Ashley Newbigging, Hanyong Peng. Molecular Diagnosis of COVID-19: Challenges and
Research Needs. Analytical Chemistry, 2020. https://www.researchgate.net/publication/342405620 25



LABORATORIUM BSL-2

Unidirectional Workflow

el
-

< ’ ~ Backflow traffic — must be restricted to minimum! | ’

Reagent Preparation Room/Area Sample Preparation Room/Area Amplification Room/Area

| Reagent Storage I

Master Mix
Preparation Nucleic Acid Isofation

POSITIVE PRESSURE NEGATIVE PRESSURE

Detection Analysis

NEGATIVE PRESSURE

AAAALAA
: " :

Airflow Outward Airflow Inward Airflow Inward

- Permitted workflow

@ Restricted workflow CLSI MM19-A Establishing Molecular Testing in Clinical Laboratory
Environments Rachel Lee, 2015, Moleculor Laboratory Design

BSL 2 = Biosafety Laboratory 2 26



JADWAL SWAB RT-PCR

Tabel 5. 2 Jadwal Pengambilan Swab Untuk Pemeriksaan RT-PCR

HARI KE -

1 2 3 = 5 6 7 8

(sesuai klinis)

X X X

X

Keterangan :
. Pengambilan swab di hari ke-1 dan 2 untuk penegakan diagnosis

. Bila terjadi perbaikan klinis, maka untuk follow-up pasien dengan gejala berat/kritis,
dilakukan pengambilan swab 1 kali yaitu pada hari ke-7 untuk menilai kesembuhan

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5

27



PERBEDAAN HASIL RT-PCR

KONSUL

[lustrasi dibuat oleh MFT 28



Laboratory

Workflow .
e 3 tahapan laboratorium :

* Pre-analitik
e Analitik
* Post- analitik
* Ketiganya memiliki pengaruh
terhadap hasil laboratorium
yang akurat / valid

29



PENGAMBILAN SWAB RT-PCR

Nasopharynx

\
\ — L

Swab Nasofaring Swab Orofaring

30



FAKTOR PRE ANALITIK

Nasonharvny Nasonharvny

B Tingkat positif PCR lebih dari 90% pada hari pertama
sampai ke-3 setelah mulai gejala, kemudian berkurang

men]adl dibawah 80% pada hari ke-6 dan <50% pada 14
hal' | Setelah muncul ge]ala M Medica Hospitalia | Vol. 7, No. 14, Agustus 2020 - Edisi Khusus Covid-19 ?

Laryngopharynx— ﬂ Soft Palate Laryngopharynx N Soft Palate

Trachea —+ Larynx Trachea —~ ~ Larynx

Nas

[lustrasi dibuat oleh MFT 31



FAKTOR ANALITIK

Medica Hospitalia | Vol. 7, No. 1A, Agustus 2020 - Edisi Khusus Covid-19

TABEL 6

Daftar Reagent Kit Pemeriksaan Molekular COVID-1942

Nama kit Spesimen Gen target Limit deteksi
(LoD)
Alinity m Swab nasal, nasofaring, dan orofaring, RdARP, N 100-200 kopi/mL

SARS-CoV-2 assay

LabCorp COVID-19
RT-PCR Test

SansureBioTech Inc.
Novel Coronavirus
(2019-nCoV)
Nucleic Acid
Diagnostic Kit

Abbot ID NOW
CoVvID-19

Cepheid Xpert
Xpress SARS-CoV-2 test

atau BAL

Spesimen saluran napas atas dan bawah
seperti swab nasal, nasofaring, dan

orofaring, sputum, aspirat saluran napas

bawah, aspirat/bilas nasofaring, aspirat
nasal, atau BAL

Swab nasofaring, orofaring, tenggorok,
nasal anterior, dan mid-turbinate, bilas
nasal, dan aspirat nasal®

Swab tenggorok, nasofaring, atau nasal
direk

Swab nasofaring, orofaring, nasal, atau
mid—turbinate, dan aspirat/bilas nasal

2 target pada
gen N dan
human RNAse P

6,25 kopi/uL untuk
swab nasofaring dan
12,5 kopi/pul untuk BAL

200 kopi/mL

2000 kopi/mi*

8,26—100 kopi/mL?*®

32



False positives in reverse transcription PCR testing for SARS-CoV-2

Andrew N. Cohen'*, Bruce Kessel’

! Center for Research on Aquatic Bioinvasions, Richmond CA, USA.

* John A. Burns School of Medicine, University of Hawai'i, Honolulu HI, USA.
* Correspondence: acohen@bioinvasions.com

Sweww resecarchgate net/pubacation/ 341051306

External quality assessments (EQAs) test the implementation of medical diagnostic assays by
providing participating laboratories with blind panels of positive and negative samples. The
laboratories assay these panels using their normal procedures and report the results to the EQA
manager, who compiles and analyzes the results. Since external quality assessments have not yet

False positives also affect the interpretation of individual test results. Statements from health
agencies and officials suggest that positive results from SARS-CoV-2 tests are more trustworthy

than negative results (3, 4). However, over a wide range of likely scenarios, the opposite 1s true

33



rrekuens! &
Implikasi Hasil False
Positive

The current rate of operational false-positive swab
tests in the UK is unknown; preliminary estimates show
it could be somewhere between 0-8% and 4-0%.*° This

Technical  problems including contamination

during sampling (eg, a swab accidentally touches a
contaminated glove or surface), contamination by PCR
amplicons, contamination of reagents, sample cross-
contamination, and cross-reactions with other viruses
or genetic material could also be responsible for false-
positive results.” These problems are not only theoretical;

https://dai.0eg/10.1016/
$2213-2600(20)30453-7

Panel: Potential consequences of false-positive COVID-19 swab test results

Individual perspective

Health-related

« Forswab tests taken for screening purposes before elective procedures or surgeries:
unnecessary treatment cancellation or postponement

» Forswab tests taken for screening purposes during urgent hospital admissions:
potential exposure to infection following a wrong pathway in hospital settings as an
in-patient

Financial

« Financial losses related to self-isolation, income losses, and cancelled travel, among
other factors

Psychological
« Psychological damage due to misdiagnosis or fear of infecting others, isolation, or
stigmatisation

Global perspective
Financial

« Misspent funding (often originating from taxpayers) and human resources for test and
trace

« Unnecessary testing

» Funding replacements in the workplace

« Various business losses

Epidemiological and diagnostic performance

« Overestimating COVID-19 incidence and the extent of asymptomatic infection

« Misleading diagnostic performance, potentially leading to mistaken purchasing or
investment decisions if a new test shows high performance by identification of
negative reference samples as positive (ie, Is it a false positive or does the test show
higher sensitivity than the other comparator tests used to establish the negativity of
the test sample?)

Societal
« Misdirection of policies regarding lockdowns and school closures

« Increased depression and domestic violence (eg, due to lockdown, Isolation, and loss of
earnings after a positive test).



Kanji er al. Virol J (202171) 18:13

httpe/doi.ora/10.1186/212985-021-01489-0 Virology Journal

SHORT REPORT Open Access

False negative rate of COVID-19 PCR testing: «ux
a discordant testing analysis

Jamil N. Kanji'?"®, Nathan Zelyas'?, Clayton MacDonald?®, Kanti Pabbaraju®, Muhammad Naeem Khan®,
Abhaya Prasad®, Jia Hu”®, Mathew Diggle'-, Byron M. Berenger®® and Graham Tipples'-'%-!!

9|

Abstract

Background: COVID-19 is diagnosed via detection of SARS-CoV-2 RNA using real time reverse-transcriptase polymer-
ase chain reaction (rtRT-PCR). Performance of many SARS-CoV-2 rtRI PCR assays is not entirely known due to the lack

of a gold standard. We sought to evaluate the false negative rate (FNR) and sensitivity of our laboratory-developed
SARS-CoV-2 rtiRT-PCR targeting the envelope (E) and RNA-dependent RNA-polymerase (RARp) genes.

Methods: SARS-CoV-2 rtRT-PCR results at the Public Health Laboratory (Alberta, Canada) from January 21 to April 18,
2020 were reviewed to identify patients with an initial negative rtRT-PCR followed by a positive result on repeat test-
ing within 14 days (defined as discordant results). Negative samples from these discordant specimens were re-tested

using three alternate rtRT-PCR assays (targeting the E gene and N1/N2 regions of the nucleocapsid genes) to assess
for false negative (FN) results.

Results: During the time period specified, 95,919 patients (100,001 samples) were tested for SARS-CoV-2. Of these,
49 patients were found to have discordant results including 49 positive and 52 negative swabs. Repeat testing of 52
negative swabs found five FNs (from five separate patients). Assuming 1009 specificity of the diagnostic assay, the
FNR and sensitivity in this group of patients with discordant testing was 9.3% (95% Cl 1.5-17.0%) and 90.7% (25% ClI
82.6-98.9%) respectively.

Conclusions: Studies to understand the FNR of routinely used assays are important to confirm adequate clinical

performance. In this study, most FN results were due to low amounts of SARS-CoV-2 virus concentrations in patients
with multiple specimens collected during different stages of infection. Post-test clinical evaluation of each patient is

advised to ensure that rtR1-PCR results are not the only factor in excluding COVID-19.

Keywords: SARS-CoV-2, COVID-19, Discordant testing, False negative rate
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Kanji et aL Viro! J (2021) 18:13
https//doi.org/10.1186/512985-021-01489-0

Studies of false-negative (FN) results from respiratory

samples for SARS-CoV-2 are variable demonstrating FN
rates (FNRs) ranging from 1 to 30% [1, 2]. FN results can
occur for numerous reasons including suboetimal speci-
men collection, testing too early in the disease process,
low analytic sensitivity-, inappropriate specimen t;'pe, low
viral load, or variability in viral shedding [3-9].
Implications of FN results can be significant, potentially

Frekuensi &
Implikasi Hasil False
Negative

BMJ 2020,369:m1808 doi: 10.1136/bmj.m1808 (Published 12 May 2020)

How accurate are test results?

No test gives a 100% accurate result; tests need to be evaluated

leading to positive case clusters and negative outcomes

[10]. Current guidance from the World Health Organiza-
tion (WHO) and others calls for repeat testing (includ-
ing sampling of the lower respiratory tract) in individuals

to determine their sensitivity and specificity, ideally by
comparison with a “gold standard.” The lack of such a clear-cut
“gold-standard™ for covid-19 testing makes evaluation of test

false negative rates of between 2% and 29% (equating to
sensitivity of 71-98%), based on negative RT-PCR tests which
were positive on repeat testing. The use of repeat RT-PCR
testing as gold standard 1s likely to underestimate the true rate
of false negatives, as not all patients in the included studies
recerved repeat testing and those with clinically diagnosed
covid-19 were not considered as actually having covid-19.°

36



ACCllracy Of Vlral RNA SwabS m Clinical praCtice Val'ies BM.J 2020;369:m1808 doi: 10.1136/bmj.m1808 (Published 12 May 2020)

depending on the site and quality of sampling. In one study,
sensitivity of RT-PCR in 205 patients varied, at 93% for
broncho-alveolar lavage, 72% for sputum, 63% for nasal swabs,

and only 32% for throat swabs.” Accuracy is also likely to vary
depending on stage of disease® and degree of viral multiplication

or clearance.” Higher sensitivities are reported depending on
which gene targets are used, and whether multiple gene tests
are used in combination.” ™ Reported accuracies are much higher
for in vitro studies, which measure performance of primers using
coronavirus cell culture in carefully controlled conditions.”

The lack of a clear-cut “gold-standard™ is a challenge for
evaluating covid-19 tests; pragmatically, clinical adjudication
may be the best available “gold standard,” based on repeat
swabs, history, and contact with patients known to have
covid-19, chest radiographs, and computed tomography scans.
Inevitably this introduces some incorporation bias, where the
test being evaluated forms part of the reference standard, and
this would tend to inflate the measured sensitivity of these tests."’




What do clinicians need to know to
understand a test result?

Sensitivity and specificity can be confusing terms that may be
misunderstood™ (see supplementary file ‘Definitions and
formulae for calculating measures of test accuracy’). Sensitivity
is the proportion of patients with disease who have a positive
test, or the true positive rate. Specificity is the proportion of
patients without disease who have a negative test, or true
negative rate. These terms describe the operating characteristics

BMJ 2020;369:m1808 doi: 10.1136/bmj.m1808 (Published 12 May 2020)

Satu atau lebih hasil PCR negatif tidak

menyingkirkan infeksi virus COVID-19 karena dapat

terjadi negatif palsu yang dapat disebabkan oleh:

Kualitas spesimen buruk, mengandung sedikit
material pasien,

Pengumpulan spesimen yang terlambat atau terlalu
dini,

Penanganan dan transportasi spesimen yang tidak
sesuai,

Alasan teknis, contohnya mutasi virus atau
hambatan reaksi PCR.

Jika pasien sangat mungkin terinfeksi virus COVID-19
o namun hasil tes negatif, terutama jika yang diambil
Medica Hospitalia | vol. 7, No. 1A, Agustus 2020 - Edisi Khusus Covid-19 hanya sampel saluran napas atas, diperlukan
pemeriksaan dengan spesimen tambahan, jika
memungkinkan dari saluran napas bawah.*



What else should clinicians consider
COntOh when interpreting test results?

A single negative test result may not be
La poran Kasu S informative if the pre-test probability is high

A 52 vear old general practitioner in London develops a cough,
intermittent fever, and malaise. On day 2 of his illness he
receives a nasopharyvngeal swab test for covid-19, which is
reported as negarive. His cough and low-grade fever persist
bur he feels sysremically well enough ro return ro work. Whari
should he do?

Pre-test probability is high in someone with typical symptoms
of covid-19, an occupational risk of exposure, and working in

a high prevalence region, and negative test results can therefore
be misleading. Table | shows that for a pre-test probability of
90%, someone with a negative test has a 749 chance of having
covid-19:; with two negative tests this risk is still around 479%.
If this doctor were to return_to work and subseqguently the test
was confirmed as a false negative, then the decision to work
would potentually have siggi?’icant consequences for his patuents,
colleagues. and evervone with whom he came into contact. It

S S S W v

to self-isolate in _line with guidelines for covid- 19, even though
his test results are negative. This case illustrates the fallacy of
base-rate neglect; it can be tempting to trust the results of an
“objective” test more than one’s own “subjective™ clinical
Judgement. In general, during this pandemic, pre-test

BMJ 2020;369:m1808 doi: 10.1136/bmj.m1808 (Published 12 May 2020) probabilitjes of covid-19 will be high, particula_rly in high
prevalence secondary care settings.
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Test result \

The COVID-19 swab test e e
is highly specific but
not as sensitive.

That means a positive result
is almost always true, but a
negative result is sometimes false.

Actual status

X v

number of true positives “how many of A number of true negatives “how many of the
Sensitivity = = theinfections Specificity = = healthy people
B Gy areinteced o did we find?” reslyarenotnfected  did e clear?”

https://medical.mit.edu/sites/default/files/SensSpecTwitter.png 0



Pre test probability 80 % Test sensitivity 70 % Test specificity 05 9

The likelihood a person has
Covid-19 based on their

characteristics

-+

Test Positive

Test Negative

The proportion of
patients with Covid-19
who have a positive test

If 100 people were tested with these values

True positive

56 people who test positive

have Covid-19. They are
appropriately told to self isolate

False negative

24 people who test negative

have Covid-19. They are told do
not need to self isolate so they

go out and infect more people

False positive

1 person who tests positive

does not have Covid-19. They
are told to self isolate when
they would be safe to go out

True negative

19 people who test negative

do not have Covid-19. They are
told they do not need to self
isolate and are safe to go out

The proportion of
patients without Covid-19
who have a negative test

(o)

98 %
Probability of
having Covid-19 if
test is positive

56 %

Probability of
having Covid-19 if
test is negative




APA ITU NILAI CT ??

—

- —%:’}p R?i.age\/\_. (A)Reversotran-scription ez ‘ T <ONA ® Nilai Ct (CyC/e threShO/d)/CN

S o myeon oo s (cycle number) adalah jumlah
. i S siklus amplifikasi gen target pada
® mo— W PCR yang diperlukan untuk
@/t Reporercye 3 | 2 menghasilkan fluoresens yang
® g A G L on melebihi angka ambang batas
Do e | BT (threshold)

* Nilai Ct tiap laboratorium berbeda
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MAKNA NILAI CT

ambang (threshold). Nilai Ct tersebut secara proporsional berbanding terbalik dengan jumlah

target asam nukleat didalam sampel, artinya semakin rendah nilai Ct maka semakin banyak

jumlah asam nukleat yang terdeteksi didalam sampel. Pada umumnya batas ambang nilai Ct

adalah 40 dengan interpretasi:

e Nilai Ct <29: positif kuat, terdapat target asam nukleat dalam jumlah banyak

e Nilai Ct antara 30-37: positif, terdapat target asam nukleat dalam jumlah sedang

e Nilai Ct antara 38-40: positif lemah, terdapat target asam nukleat dalam jumlah sedikit dan
terdapat kemungkinan kontaminasi dari lingkungan

Tinggi atau rendahnya nilai Ct sangat bergantung pada teknis pengerjaan, jumlah RNA didalam
sampel, metode pengambilan sampel, metode ekstraksi RNA yang digunakan, reagen dan primer
yang digunakan dalam reaksi PCR. Perlu diperhatikan juga bahwa pada saat ini ketersediaan

Sumber : PAMKI 2020
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[lustrasi dibuat oleh MFT

INTERPRETASI HASIL BERDASAR NILAI CT

POSITIF

Nilai Rujukan

Ct/CN

38

38
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INTERPRETASI HASIL BERDASAR NILAI CT

Nilai Rujukan
Ct/CN

38

38

POSITIF

[lustrasi dibuat oleh MFT



INTERPRETASI HASIL BERDASAR NILAI CT

Nilai Rujukan
Ct/CN

38

38

POSITIF

[lustrasi dibuat oleh MFT



INTERPRETASI HASIL BERDASAR NILAI CT

Nilai Rujukan
Ct/CN

NEGATIF

[lustrasi dibuat oleh MFT



[lustrasi dibuat oleh MFT

INTERPRETASI HASIL BERDASAR NILAI CT

NEGATIF

Nilai Rujukan
Ct/CN




HUBUNGAN NILAI CT

Nilai Rujukan
Ct/CN
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KULTUR VIRUS = ISOLASI VIRUS

* PCR adalah pemeriksaan yang mendeteksi materi genetik,
tidak dapat menentukan / membedakan virus dalam keadaan
hidup / mati

* Kemampuan menginfeksi hanya dimiliki oleh virus hidup =
hasil PCR tidak dapat menentukan pasien infeksius atau tidak

* Pemeriksaan kultur virus adalah satu-satunya pemeriksaan
vang dapat menentukan virus dalam keadaan hidup dan
bersifat infeksius
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Suspek

STATUS PASIEN COVID-19

Seseorang yang memiliki salah satu dari kriteria berikut:

a.

Orang dengan Infeksi Saluran Pernapasan Akut (ISPA)* DAN pada 14
han terakhir sebelum timbul gejala memiliki nwayat pernalanan atau
tinggal di negaral/wilayah Indonesia yang melaporkan transmisi lokal**.
Orang dengan salah satu gejala/tanda ISPA* DAN pada 14 hari terakhir
sebelum tmbul gejala memiliki nwayat kontak dengan kasus
konfirmasi/probable COVID-19.

Orang dengan ISPA berat/pneumonia berat*™* yang membutuhkan
perawatan di rumah sakit DAN tidak ada penyebab lain berdasarkan
gambaran khmis yang meyakinkan.

Kasus Probable
Kasus suspek dengan ISPA Berat/ ARDS***/meninggal dengan gambaran klinis

yang meyakinkan COVID-19 DAN belum ada hasil pemeriksaan laboratorium
RT-PCR.

a.
b.

Kasus Konfirmasi

Seseorang yang dinyatakan positif terinfeksi virus COVID-19 yang dibuktikan
dengan pemeriksaan laboratorium RT-PCR.

Kasus konfirmasi dibagi menjadi 2:

Kasus konfirmasi dengan gejala (simptomatik)
Kasus konfirmasi tanpa gejala (asimptomatik)




Kontak Erat

Orang yang memiliki nwayat kontak dengan kKasus probable atau konfirmasi

COVID-19. Riwayat kontak yang dimaksud antara lain:

a. Kontak tatap muka/berdekatan dengan kasus probable atau kasus
konfirmasi dalam radius 1 meter dan dalam jangka wakiu 15 menit atau

\ lebih.

b. Sentuhan fisik langsung dengan kasus probable atau konfirmasi (seperti

‘ bersalaman, berpegangan tangan, dan lain-lain).
c Orang yang memberikan perawatan langsung terhadap kasus probable

atau konfirmasi tanpa menggunakan APD yang sesuai standar.

d. Situasi lannya yang mengindikasikan adanya kontak berdasarkan

Pelaku Perjalanan
Pelaku pe r]alanan Seseorang yang melakukan perjalanan dari dalam negeri (comestik) maupun

luar negeri pada 14 hari terakhir.

Discarded apabila memenuhi salah satu kriteria berikut:

a. Seseorang dengan status kasus suspek dengan hasil pemeriksaan RT-
Dlscar ded PCR 2 kali negatif selama 2 hari berturut-turut dengan selang waktu >24
jam.

b. Sesecrang dengan status kontak erat yang telah menyelesaikan masa

karantina selama 14 hari.
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ALUR MANAJEMEN KESEHATAN MASYARAKAT

Find SUSPEK = PROBABLE

&

Isola te f ISOLASI ]

— PEMERIKSAAN i S <
SPESIMEN-PCR INVESTIGASI KASUS ]

3

|

| IDENTIFIKASI KONTAK J
Trace | ©

| : |

I | KOMUNIKASI MASYARAKAT 1

: TERKAIT CONTACT TRACING

|

I [ KARANTINA ]

|

‘ < 4

‘ PEMANTAUAN HARIAN
_suxan covio | (D SELAMA 14 HARI*

e —

Quarantine

e . — —— — —— — — — — —

" Dikeluarkan Dari | TERAPI SESUAI _ .
Daftar Suspek l PROTOKOL | BERGEIALA | | TIDAK BERGEJIALA ]-‘ DISCARDED
(DISCARDED) cCOVID ( l » .
Treat
SUSPEK COVID-19

(mulai kembali dari alur suspek)

*dihitung sejak kontak terakhir dengan kasus

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5 33



TATALAKSANA KASUS SUSPEK

| KASUS SUSPEK

1.I1SPA DAN Riwayat dari w
negara'wilayah transmisi lokal ; . * RINGAN: isolasi
2.0Orang dengan salah satu PSS pag— mandiri

, . spesimen untuk
gejalaftandaISPADAN Riwayat | Wl no T B SEDANG: rawat di

| Probabel

o -

‘ Konfirmasi

:g:::_‘:ndg:%a(;'v?gjign hari ke-1dan ke-2 RS darurat

3.1SPA beratyang periu i BE.R?‘:’ awatdifs | &Ry :
perawatan RS tidak ada . s Discarded
penyebab lain

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5 54



KONTAK ERAT ]

l KASUS PROBABEL l

-+ Kasus suspek dengan ISPA Berat/ARDS/meninggal

dengan gambaran klinis yang meyakinkan COVID-19

-+ Tidak dapat dilakukan pengambilan spesimen untuk
pemeriksaan RT-PCR

* Dilakukan pemantauan

selama 14 hari

* Bagipetugas

Kesehatan, dilakukan
pemeriksaan RT-PCR
segera setelah kasus
dinyatakan sebagai
probabel/konfirmasi

‘ Suspek ‘
= ’ Karantina mandiri m | Konfirmasi ‘
O o | b [ sembun

“ ‘ Kematian \

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5
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TANPA GEJALA

LASI DIRI DI 10 har|
(ASIMPTOMATIK) RUMAH sejak posntlf P

ISOLASI DIRI DI
‘ GEJALARINGAN -

Y

Selesai
lsolasi ’I Sembuh ‘

RUMAH
10 hari
G sioanG = RUJUK KE sejak
RS DARURAT gejala + 3

hari bebas
gejala

S

GEJALABERAT - RUJUK KE
RS RUJUKAN

GEJALA BERAT : RT-

PCR NEGATIF dan 3
hari bebas gejala

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5



KRITERIA SEMBUH

Tanpa
gejala
:
Ringan
Kasus
Konfirmasi l Hasil RT-PCR dapat persisten positif
karena pemeriksaan RT-PCR masih
Sedang dapat mendeteksi RNA virus
walaupun virus sudah tidak aktif
’ lagi (tidak menularkan lagi)
Berat

-

Sumber : KEMENKES RI. Juli 2020. Pedoman Pencegahan dan Pengendalian Covid-19 Revisi 5 57



* Hasil PCR dipengaruhi berbagai faktor (pre analitik, analitik, post analitik)

* Hasil PCR antar satu laboratorium tidak dapat dibandingkan dengan
laboratorium lain (perbedaan alat, reagen, metode, nilai Ct, waktu dan teknik
pengambilan spesimen, dll)

* Hasil PCR diinterpretasi oleh tenaga ahli yang berkompeten

* Pemeriksaan PCR walaupun merupakan gold standard Covid-19, namun tetap
merupakan penunjang diagnostik = diagnosis, tata laksana tetap harus
berdasarkan pada evaluasi klinis, riwayat kontak, riwayat perjalanan penyakit,
riwayat bepergian, dll yang dilakukan oleh klinisi / dokter
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KAMI DI GARDA TERDEPAN
MELAWAN VIRUS CORONA !!!




AMAN: Disiplin
protokol kesehatan

IMAN:

Menjalankan dengan pakai

ibadah sesuai masker, jaga jarak
agama hindari kerumunan
dan cuci tangan

-
IMUN: Tingkatkan

kekebalan tubuh
dengan olahraga
teratur, istirahat
cukup, tidak panik,
makan makanan
bergizi.

a2 o

ANDA DAN KELUARGA
JUGA DAPAT MELAWAN VIRUS CORONA



KITA PASTI MENANG !!! g’ Fli s
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#PEDULICOVID-1?

Hand hygiene
Physical distancing

Terapkan etika batuk

Gunakan masker
Jaga stamina

#PDSPatKLIn

Terimakasih



