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Binding and viral entry
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Figure 1. A summary of ACE2 expression in human tissues based on publicly available
transcriptomics and proteomics datasets. Three different sizes of circles represent high, medium or
low expression levels, and each circle is color-coded based on organ system. A consistent expression
in the intestinal tract, galibladder, kidney, testis and heart muscie was observed across all datasets. The



Manifestations associated
with COVID-19

* Inflammation

* Coagulation

+ Cytokine storm
+ Lymphopenia

Neurological]

* Ageusia; anosmia, myasthenia
* Encephalopathy, Guillain-Barré

« Myocarditis
* Arrythmia

Endocrine
* Hyperglycaemia

ulmonary

* Pneumonia

« Acute respiratory distress
syndrome (ARDS)

» Elevated transaminases

| Gastrointestinal « Acute kidney injury
* Diarrhoea .
[ Thrombo-embolism |
* Pulmonary embolism
* Deep vein thrombosis
* Urticaria
* Rash

. Pric.tiks lesiors J Hepatol. 2021 Jan; 74(1):
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Severe COVID-19
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Cytokine storm: IFN-y, IL-18, IL-6, IL-12, IL-17, IL-18, TNF-a

High levels of viral replication: )

ARDS High acute phase reactants ‘ Cell free hemoglobin

Lymphopenia and eosinopenia "

Mlcronnﬂammed endothelium and DIC | P, '*’ﬁ . ,
Virus-infected endothellum'?




Changes in acute phase reactants and serum biochemistry in COVID-19

C-reactive protein (CRP) 1 15,44,91,92.94,107,131-136
' Erythrocyte sedimentation 1 | 94,135,136

| rate (ESR)
=y Procalcitonin (PCT) 1 15,44,91,94,107,131,134,137,138
. Interleukin 6 (IL-6) 1 | 27.44,91,92.139

Urea nitrogen (BUN) 1 94,135,140
. Creatinine (CRN) 1 16,91,94,133.135
. Alanine transaminase (ALT) 1 | 44.91,94,132,133,139
l— Aspartate 1 | 94,107.133,141
- aminotransferase (AST)
. Albumin (ALB) | 1 e4.107

Lactate dehydrogenase ‘ 1 | 44,45,91,94.107,131,135,136,139,141-
' (LDH) 143
. Ferritin ' B ' 91,94,139

Fibrinogen (FIB) 1 92,94,144
i . D-dimer ' 1 | 15,45.91,92,94.107.131,135,137,139.14

5

}_ Serum amyloid A (SAA) 1 15,131
' cardiac troponin | (cTnl) 1 | 91,94.131
. Prothrombin time (PT) 1 91,92,94,145
'~ Activated partial + 94,107

| thromboplastin time (APTT)




Diagnostic tools for COVID-19 J Hepatol. 2021 Jan; 74(1):

COVID-19 tests can be grouped as nucleic acid, serological, antigen, and ancillary tests, all
of which play distinct roles in hospital, point-of-care, or large-scale population testing

[Molecular tests] Serological tests:

Immunoassays: Detection/quantification of
seroconversion: Patient IgM and 1gG specific to
SARS-CoV-2 spike or nucleocapsid proteins,

Samples: respiratory tract:
* Nasopharyngeal speciment using swab
* Oropharyngeal and anterior nares
specimen, sputum, endotracheal aspirates,

bronchoalveolar lavage.
Main types of immunoassays:

+ Neutralisation assay: Quantitative information on
antibodies able to inhibit virus growth ex vivo

* Enzyme-linked immunosorbent assay (ELISA):
Quantification of antibodies specific to the virus

« Immunochromatography assay: qualitative lateral
flow assay (rapid diagnostic test): detection of
antibodies specific to the virus

w )

Rapid diagnostic tests (RDT):

+ Works with venous whole blood, serum, or
plasma

+ Rapid test (15 min) - No instrument required

* Only qualitative {aid screening and
diagnosis in combination with RT-PCR)

* Aid in risk stratification and cohort study

Detection of viral genome by real time
RT-PCR-based assays with PCR primer-
probe sets for regions of genes of the viral
nucleccapsid, RNA pol, or envelope.

RT-PCR(+) from the first few days after
symptom onset and prolonged up to 35
days (15 days on average)

PCR amplification curves

Positive

L

1

Negative

Relative fluorescence units

10 20 30 40
Cycle



Viruses 2021, 13, 2492
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The SARS-CoV-2 Genome and Antibody Responses (A). SARS-CoV-2 RNA genome (30 kB) and its coding regions
encoding both non-structural and structural proteins. (B). Theoretical antibody responses in humans following both
primary and possible secondary infections with SARS-CoV-2 and associat




Proposed immunologic criteria for the diagnosis of the stage of the disease

PCR IgM IgG

+ - - Window period of infection before the symptoms develop

|

Early days of infection before detectable antibody response
Antibody assay may have given false negative results

}_-o- + - Early stage of infection approximately 5-7 days after the
| beginning of symptoms

= + + Active phase of infection
' + - +  Late phase or recurrent infection

IgM ELISA is false-negative
o + - Early stage of infection
IgG may be false-negative
RT-PCR result may be false-negative
= - +  Pastinfection
| Recovered PCR-negative patients
| Cross-reactivity with other coronaviruses

< + +  Recovery stage of infection >
| Early infection with false-negative RT-PCR
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" N
Tertiary referral centers
IIF LEVEL Centralized Laboratory facilities - Hospitals
a) - MOLECULAR DIAGNOSIS
= 1\ rRT-PCR (nasopharyngeal swab) Direct rRT-PCR
o o= 1\ rRT-PCR (saliva) Emergency Room
.==§E§ SEROLOGIC DIAGNOSIS
1\ ELISA on salivary sample 9
HOSPITAL =
b) ,t T . Second level screening (Medical Office) B
1\ * Colorimetric RT - LAMP
't * SHERLOCK technology
1\* « Raman spectroscopy
POINT-OF-CARE -~ o
¢) [ Firstlevel screening (On the field)
P é [k 1\1\1«1\ Airports, cinemas, schools, shopping centers
+H HH B$ 1\1\#1\ » Lateral Flow Assay (Antigen and Antibody test)
« Smartphone based microfluidic systems with
1‘1‘1\1\ biosensors
| LEVEL POINT-OF-NEED & y

The suitable setting for each salivary diagnostic procedure.




RNA viral load (log4o copies/mL)

—_
o
1

EXCRETION VIRALE

Début des symptomes

o _ 7 14 21
Time since symptom onset (Days)
———————p

Infectiosité faible

I
28 35

Néant N et al. 2020 in press

Durée médiane d’incubation
o 5jours

Risque de transmission
o Débute 2 jours avant les symptomes
o Pic d’excrétion 1 jours avant le debut des
symptomes
o Les asymptomatiques sont contagieux ++

Contagiosité tres faible au dela de 7
jours apres le début des symptomes si
COVID non grave & patient

immunocompétent E
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EXCRETION VIRALE

Viral load in nasopharyngeal swab
(log, copies per 1000 cells)
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DIAGNOSTIC VIROLOGIQUE

e Diagnostic direct : on cherche le virus

* Dans un prélevement respiratoire (ANP)

* Avec une technique sensible : biologie moléculaire (RT-PCR, TMA, LAMP...) S

* Avec un technique moins sensible :

"EK von

* Détection d’Ag (immunochromatographie) * N, N
w5

* Culture cellulaire (labo spécialisé) s B
sl

e Diagnostic indirect : on cherche les anticorps
* Avec un test rapide (immunochromatographie)

* Avec un test « classique » type ELISA




EXAMENS BIOLOGIQUES : BIOLOGIE MOLECULAIRE

RT-PCR routine
n &
RT-PCR Rapide
1h
LAMP-PCR
E: 15 min o
¢ @
Qu'est ce que le Ct ?
+ concentré - concentré
e Ct>37
= excrétion
extrémement
faible / nulle

imensne de Huorescence

Technique de référence diagnostic et
suivi avec bonne performance

Evaluation semi-quantitative possible

Interprétation de ka valeur de Ct de la cible la plus sensible

{se reporter  Fabague de concordance des techniques par rapport 7 M*g
i la technique du CNR 1P2/1P4 ; cf. annexe) ; SFM E st e
l I Wy
[ | ‘-'n.‘,..' y
| <33 | Q>33 |
Présence d'ARN viral compatible avec Présence d’ARN viral compatible avec une
une excrétion virale significative Excrétion virale modérée voire trés falble

Dans toutes les situations, les mesures et les gestes barridres
dolvent dtre respectés,

Il n'est pas recommande de faire figurer la valeur de Ct
sur les compte-rendus d'analyse mais l'interprétation suivante
peut étre ajoutée |

« A interpréter selon la symptomatologie (notamment la présence de toux et
d'éternuements'), la date de début des signes cliniques éventuels, le statut
Immunitaire Individuel et les conditions enviconnementales. »

—



PERFORMANCE DE LA BIOLOGIE MOLECULAIRE

e Laréférence est la RT-PCR sur prélevement nasopharyngé
* Sensibilité > 95%

® SPECIfICIte 99,9% i otoin uomchraiass Radboio 725

e Performance sur personnel soignant

- 59'°'°8Va"5 T Valve | 9s%@
'°°5 O] 092 083t0097
pos 100 098t01,00
a

neg 6 183

Bal A, et al. 2020, in press




PERFORMANCE DES TESTS ANTIGENIQUES 13

e Performances analytiques des tests Ag et leur rapidité (OMS) 634 échantillons
* Sensibilité : 80% - 297 positifs (2020)
* Gravité |nfection
. SpélelClté :97% * Strates valeurs Ct

* DDS

e Revue JM PAWLOTSKY et al. , AP-HP HENRI MONDOR (09/20) @ EEZ L cllsiblit)

Sensibilité | Sensibilté
globale sympto <4 Ct<33

Coris 100% 35,3% 53,6% 42.6%

Biosensor 93,2% 60,1% 80,4% 71,8%
Abbott 100% 55,3% 79,4% 65,7%
Biosynex 98,5% 59,6% 81,4% 71,3%
NG Biotech 100% 32,3% 52,6% 38,9%

100% 61,7% 81,4% 73,5% E

Ct < 33 Excrétion virale significative



302 échantillons

PERFORMANCE DES TESTS ANTIGENIQUES [ ERiiin

* Gravité Infection

* Strates valeurs Ct

e Revue JM PAWLOTSKY et al., AP-HP HENRI MONDOR (12/20) 8 15:0“";’;%(2019)

globale sympto <4 | £t<33
100% NR 69,6% 63,3%
100% NR 50,0% 45,3%
100% NR 48,1% 41,0%
B 100% NR 55,4% 47,7% Ct < 33 Excrétion
100% NR 45,5% 35,7% virale significative
100% NR 69,1% 66,9%
100% NR 47,3% 40,2%
100% NR 69,6% 62,7%
100% NR 46,4% 38,9%
99% NR 77,3% 67,0% E




Positive rate (55)
8 8 8 88 d 8 8

g

=

SEROLOGIE SARS-COV-2

Antibody
- lgG
- lgM
~ 1gG andlor IgM
2-4 57 810 1113 1ade  17-10  20-22 23+

Days after symptoms onset

Q.X Long et al ; Nat.Med. April 2020

Comparaison entre le patient
symptomatique vs. asymptomatique
a

04 OAsymplomatc  Symptomatic
9 - P=0.005 P=0.069
g §
7 - '
6- :

5 —
4 -
3 -
2 -
L . - o'

0 L ]

log, antibody lavel

€
2

igG IgG IgM IgM
(n=37) (n=37) (n=37) (n=37)

Taux d’IgG significativement plus élevé chez les
sujets symptomatiques
Pas de différence observée du taux d’'igM

Q.X Long et al ; Nat.Med. August 2020




PERSISTANCE DES ANTICORPS 18

c
10

e Chute des anticorps au cours du
temps (90% des patients)

log, 1gG level

N W s O 0 N O © O
L. ¢ 3 b A i A

7(18.9%)

—
1

| Acute phase

o

Asymptomatic Symptomatic

(n=37) (n=37)
100 - @ 196*
e Négativation IgG chez 40% des patients ; »- Oie
asymptomatique apres 8 semaines § ol Conlsnphas
@ 04 | 12(40.0%)

g 4 (12.9%)
Asymptomatic Symptomatic
(n=237) (n=237)

Q.X Long et ol ; Nat.Med. 2020



PERFORMANCE DES TESTS SEROLOGIQUES

Manufacturer : DiaSorin Siemens : . bioMérieux
e on e

SARS-CoV-251/52  SARS-CoV-2

Platelia SARS-CoV-

SARS-CoV-2

et K6 Total 2 Total Ab TogiAl | Y OVRS
CMIA CLIA CLIA ELISA ELISA ELFA
| Antigen | N 51452 RBD N RBD RBD
Sensitivity vs SARS-CoV-2 RT-PCR- [95%Cl
days after symptom onset
(1-7) (61) 9.84(5.17-17.91] 6.56(2.98-13.83] 656 [2.98-13.83] 18‘237[41;]35 22.95(15.36-32.84] 8.20[4.05-15.90]
59.68[49.23-  3226[2341-  4194(3218-  74.19(64.18 39.68 [30.17-
[8-14] (63) 6931) 4259] 5237 £2.19 79.03[69.41-86.23) 50,0
m 9153(83.60-  8305(7361-  89.83[8152-  96.61[90.26- 100.00(95.62- 86,44 [77.50-
95.81] 89.59] 94.65] 98.87) 100.00] 92.19]
122:28) (59) 9322(8573-  86.44[7750-  9322(85.73-  94.92[87.94- 100.00(9562-  93.22[85.73-
96.92] 92.19) 96.92] 97.95) 100.00] 96.92]
129:35) (65) 86.15(77.66-  92.31(8503-  93.85(86.98-  92.19[84.81- 100.00 [96.00- 90.77 [83.13-
91.76) 96:21) 97.21) 96.15) 100.00] 95.15)
m 89.83(81.52-  93.22(85.73-  98.31[9275-  91.53(83.60- 100.00 [95.62- 94,92 [87.94-
94.65) 96.92| 99.62) 95.81) 100.00] 97.95)
89.04(8158-  89.04[8158-  95.89[90.15-  88.89(81.34- 100.00 [96.38- 87.67 (79.97-
93.71) 93.71] 98.35) 93.62) 100.00] 92.68]

Bal A, et al. 2020, in press
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Nucleic Acid based
COVID 19 diagnosis T
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Figure depicts the scheme of sample collection and mentions different diagnostic approaches to detect SARS-CoV-2
infection. Nasopharyngeal swabs and serum samples are drawn from the patients which are further subjected to
either nucleic acid or protein-based diagnosis depending on the need. Isolated viral RNA can be used for PCR,
isothermal and CRISPR based methods whereas viral antigen and antibodies (IgG/IgM) are used for protein-based

diagnosis like ELISA and point of care LFA methods

Frontiers in Cellular and Infection Microbiology | www.frontiersin.org November 2020 | Volume 10 | Article 560616




| FDA approved diagnostic kits or kits with an emergency approval in the market to be used
for the detection of COVID-19.

S/ Name of testing kit Technology used Result time Samples used Authorization
No
01  InBios Smart Detect SARS-CoV-2 rHT-PCR Kat RT-PCR 4h Nasal/Nasopharyngaal EUA
swabs
02 CO-DIAGNOSTICS INC. Logix Smart Coronavirus 2019 (COVID-19) Kt RT-PCR Not Raspiratory tract samples/ EUA
mantionad  serum
03  Gnomegan COVID-12 RT-Degital PCR Datection Kit RT-digital PCR Not Not mantioned EUA
meantionad
D4 ScienCell SARS-CoV-2 Coronavinas Datection Kit RT-gPCR Not Respiratory specimean/sarum  EUA
meantionad
05  Luminex ARIES SARS-CoV-2 Assay RT-PCR 2h Nasopharyngeal swabs EUA
06  Luminex NXTAG CoV Extendad Panel RT-PCR >2h Nasopharyngeal swabs EUA
07  BD BioGX SARS-CoV-2 Reagants %or the BD MAX™ System RT-PCR Not Nasopharyngeal/ ELA
mantioned  Oropharyngeal swabs
08 BD SARS-CoV-2 Raagents for the BD MAX™ Systam RT-PCR Not Nasopharyngeal/ EUA
mantioned  Oropharyngeal swabs
09  QIAGEN QlAstat-Dx Raspiratory SARS-CoV-2 Panel RT-PCR th Nasopharyngeal swabs EUA
10 Abbot ID NOW™ COVID-19 Assay Paint of carafisothermal 15 min Nasopharynageal/ EUA
Oropharyrgeal swabs
11 BGI Genomics Raal-Time Fluorascent RT-PCR Kit Tagq Man RT-PCR 3h Throat swabs EUA
12 Avelino CoV-2 Test RT-PCR th Nasopharyngeal/ ELA
Oropharyngeal swabs
13 Awalino CoV-2 Tast PCR/point of care 30 min Throat and nasal swabs EUA
14  BioFire Diagnostics BioFire™ COVID-19 Test NestedMultiplexed/RT- 1 h Throat and nasal swabs EUA
PCR
15  Primerdesign Ltd. COVID-18 genasiy Assay RT-PCR <ih Nasopharyngeal/ EUA
Oropharyrgeal swabs
16  TharmoFsher Scientific TagPath COVID-19 Multipiax Diagnostic Sciuticn  RT-PCR <2h Nasopharyngeal/ EUA
Oropharyngeal swabs
17 Tha Centers for Disease Control and Pravention (CDC) 2019-nCoV RT-PCR =2h Upper/ower raspratory EUA
Dagnostic Panal specimen
18  Callax qSARS-CoV-2 1gG/gM Rapid Tast LFA 15-20 min  Blood/sarum EUA
19  TagPath™ COVID-18 Combo Kit RT-PCR <1 h Salf-coliected saliva FDA

These approved kits are for the test of SARS-CoV-2 undar Emergency Use Approval (ELIA) and the informatan s avalabile il Apni 9, 2020 which is mentionsd hers. It nchudas techngue by
which the testing kit operatas, time of result and sample colaction (htips.//hifconsultant net/2020/04/23/in-dapth-32-fda-approved-covid- 1 9-fasting -Ads/# XrZnkUQzbiIV).
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COVID-19 diagnosis —A review of current methods

Meral Yiice * , Elif Filiztekin ", Korin Gasia Ozkaya "

* SUNUM Nanotechnology Research and Application Centre, Sabanci University, 34956, Orhanli, Tuzla, Istanbt, Turkey
* Fuculty of Engineering and Natural Sciences and, Sabanci University, 34956, Orhanli, Tuzla, Istanbul, Tirkey

ORFlab S |ORF3a E M ORFsa ORF7a ORFTb ORFB N ORFID
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a) The principle of TagMan probe based RT-PCR

1. Denaturation o M o
Reperter dye
Quench
2. Probe annealing 3 " e
- Probe
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Tag-polymerase
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cleavage of probe

b) Relative positions of amplicon targets for SARS-CoV-2 RT-PCR

Orfia Orfiab S E M N

MNSO8S47 Wuhan-Hu-1
NC_004718 SARS-CoV
- I et e =ms -

15,361 - 15460 26,141 -26.253 28.555 - 28,682
RdRp E N

The principle of RT-PCR based on commercial TagMan probes (a) and the relative amplicon
positions for SARS-Cov-2 on GenBank data of the previous SARSCoV and SARS-CoV-2 (b)




A list of the target gene regions, primer and probe sequences used in different RT-PCR setups for SARS-CaV-2 detection.

Reference Genes  Forward Primer Reverse Primer Probe Sequence
Cormuan ¢t al (2004 RdRP GTGARATGGTCATGTGTGGOGG CARATGTTAAASACACTATTAGCATA  CAGGTGUAACCTCATCAGGAGATGC
i ACAGGTACGTTAATAGTTAATAGOGT  ATATTGCAGCAGTACGCACACA ACACTAGCCATOCTTACTGOGCTTCG
N CACATTGGCACCOGCAATC GAGGAACGAGAAGAGGCTTG ACTTCCTCAAGGAACANCATTGCCA
s et al, (2020) ORFlab  CCCTGTGGGTTTTACACTTAA ACGATTGTGCATCAGCTUA CCGTCTGOG/ZEN/
GTATGTGGAAGGTTATOG
N GGGGAACTTCTCCTGCTAGAAT CAGACATTTTGCICTCAAGCTG TTGCTGCTGCTTGACAGATT
1S, Conters Sor Divesse Contrad RdRP AGATTTGGACCTGOGAGON GAGOGGCTGTCTCCACAAGT TTCTOACCTGAMIGCTUTGOGOG
anud Preventios (X)) N1 GACOCCANAATCAGCGAAAT TCTGGTTACTGOCAGTTGAATCTG ACCCOGCAT/ZEN/TALGTITGGTOGACC
N2 TTACAMCATIGGOGCAAA GOGOGACATTOCGAAGAA ACAATTTGOCCCCAGCGCTTCAG
N3 GGGAGCCTTGAATACACCAAA TUTAGCACGATTGCAGCATTG AYCACATTGGCACCOGCAATCCTG
Chu et al (2020) ORFIb  TGGGGYTTTACRGGTAACCT AAMRCGCTTAACAAGCACTC TAGTTGTGATGCWATCATGACTAG
N TAATCAGACAAGGAACTGATTA COAAGGTGTGACTTCCATG GCAAMTTGTGCAATTIGOGG
Nuo et ul. (2019) N AMATTTIGGGGACCAGGAAC TOGCAGCTGTGTAGGTCAAC ATGTOGCGCATTGGCATGGA
lowteraie of Pasteur (2020) RdRP ATGAGCTTAGTOCTGTTG CIOCCTTIGTTGTGTIGT AGATGTCTTGTGCTGOCGGTA
RdRP GGTAACTGGTATGATTTCG CTGGTCAAGGTTAATATAGG TCATACAAMCCAQGOCAGG
E ACAGGTACGTTAATAGTTAATAGOGT  ATATTGCAGCAGTACGCACACA ACACTAGCCATOCTTACTGOGCTTOG
China CDC [2020) ORFlab  COCTGTGOGTITTACACTTAA ACG ACGATTUTGCATCAGCTUACCG CLOTCTGOGGTATGTGGAAGGTTATGG
N GGGGAACTTCTCCTGCTA GAA T CAGACATTTTGCTCTCAA GCT G TTGCTGCTGCTTOGACAGATT
Thallund Minsstry of Public Heatk N COTTTGGTGGACOUTCAGAT COOCACTGCGTTCTOCATT CAACTGGCAGTAACCA

(24X

* All sequences are given in the direction of 5' to 3' (from left to right). Probe sequences are always labeled with a reporter dye &t 5 (usually FAM) and a quencher at

the 3' (usually BHQ).



a) Schematic of SARS-CoV-2 DETECTR workflow

SARS-Cov-2 DETECTH
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b) Lateral flow strip 178 assay readout of SARS-CoV-2 DETECTR
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Nﬂg'jxe " l l + B - SARS-CoV-2 positive
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a) lllustration of the method workflow. Standard RNA extraction solution or original sample matrix can be used as an
input to detect E, N, and RNase P genes. The assay is monitored by a fluorescent reader or lateral flow strip. (b) Lateral
flow readout of SARS-CoV-2 positive sample. Detection of at least two genes is necessary for positive sample
confirmation. Reproduced from ref (Broughton et al., 2020).
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Adaptive pooled testing strategies: (A) Dorfman Pooling: Population is divided into two pools of optimum size 8 and tested. The positively tested pool is
then deconvoluted to identify the individual infected sample. (B) Column and row pooling: On a 96-well plate, rows and columns are pooled separately.
The negative rows and columns are excluded. The individuals from positive rows and columns are then tested individually. In the above illustration, 5
positive samples are identified with 45 tests, compared to 96 tests if tested individually. (C) Household grouping: Pools are formed from each household in
a locality and tested. Positive groups undergo individual testing




Summary of global pooled testing studies-Validation of pooled testing in different clinical settings. Pooling works with maximum efficiency in prevalence <3% with pool size <10)

Sample Optimum Reduction in
Study setting Location size Sample type Prevalence (%) Pool size tests (%)
Pooling samples before RNA extraction
(Abdalhamid et al., 2020b) Nebraska, US 60 Nasopharyngeal swabs 1 11
(Abid et al., 2020) Tunisia, North Africa 800 Nasopharyngeal swabs <1 10
(Agoti et al., 2020) Kilifi, Kenya 1500 Nasopharyngeal swabs <4 6
(Barak et al., 2020) Jerusalem, Israel 133816 Nasopharyngeal swabs 1-6 58
(Lohse et al., 2020) Homburg, 1191 Nasopharyngeal and Oro- 1.93 30
Germany pharyngeal swabs
(Hogan et al., 2020) San Francisco Bay Area, 2888 Nasopharyngeal and bron- 0.07 9,10
California, US choalveolar lavage swabs
(Ben-Ami et al,, 2020) Jerusalem, Israel 26576 Nasopharyngeal swabs 0.23
(de Salazar et al., 2020) Spain 3519 Nasopharyngeal swabs 6.86 10 61.57
(Barat et al., 2020) Maryland, Washington D.C,, 449 Saliva 5 40
us
(Ho etal,, 2021) Hong Kong, China 55 Deep throat saliva 039 5 -
(Borillo et al., 2020) California, 101 Nasopharyngeal, midturbi- <10 4 -
us nate swabs
(Chen et al., 2020) Wuhan, China 23 Oropharyngeal swabs - 6,10 -
(Chhikara et al., 2021) Chandigarh, India 500 Nasopharyngeal swabs <2 10 69
(Chong et al., 2020) Melbourne, Australia 29000 Nasopharyngeal swabs <0.5 8 875
(Cleary et al., 2020) Massachusetts, US 960 Nasopharyngeal swabs 3.1 48 65
(Das et al,, 2020) Maryland, US 7000 Nasal mid-turbinate and 0.11 10 89
nasopharyngeal swabs
(Graham et al., 2021) Melbourne, Australia 31 Nasopharyngeal swabs <5 46 >50
(Hirotsu et al., 2020) Tokyo, Japan 555 Nasopharyngeal swabs 3.6 5,10 47
(Kim et al.,, 2020) Seoul, Jeonju, South Korea 350 Nasopharyngeal and oro- - 2-16 -
pharyngeal swabs
(Li et al., 2020) Hainan, China 944 Nasopharyngeal swabs Airport 10 876
(Lim et al., 2020) Malaysia 1745 Nasopharyngeal and oro- <5 10 57
pharyngeal swabs
(Mastrianni et al., 2020) New York, US 530 Nasopharyngeal swabs 1-2 3 67
(Mohanty et al., 2020) Odisha, India 7228 Nasopharyngeal and oro- 35 4 64.2
pharyngeal swabs
(More et al., 2021) Oklahoma, US 630 Nasopharyngeal swabs <8 5 525
10 45
(Mutesa et al,, 2021) Rwanda, East Africa 1280 Oropharyngeal swabs 2 20 -
(Perchetti et al., 2020) Seattle, US 160 Nasopharyngeal swabs <8 4 -
(Praharaj et al.,, 2020) India 1000 Nasopharyngeal and oro- - 5 -
pharyngeal swabs 10
(Procop et al., 2021) Ohio, US 20 Nasopharyngeal swabs 0.5 10
(Salimnia et al., 2021) Detroit, US 15 Nasopharyngeal swabs 2 6 70
(Singh et al., 2020) Madhya Pradesh, India 545 Nasopharyngeal and oro- 4.8 5 70




(Shental et al., 2020)
(Thanh et al,, 2021)
(Torres et al., 2020)
(Volpato et al,, 2020)
(Wang et al,, 2020)
(Watkins et al., 2020)
(Yelin et al,, 2020)
(Denny et al., 2020)
(Schneitler et al,, 2020)
Pooling extracted RNA
(Pasomsub et al., 2020)
(Deka et al., 2020)
(Farfan et al,, 2020)
(Gupta et al,, 2020)

(Eis-Hubinger et al., 2020)

(Cabrera Alvargonzalez et al.,

2020)
(Khodare et al,, 2020)

(Freire-Paspuel et al., 2020)
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Pooling methods employed in clinical setups: (A) Sample pooling before RNA extraction
(B) Pooling of extracted RNA (C) Sample pooling at the time of collection (D) Sample
collected directly into the lysis buffer; VTM= viral transport media.
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Schematic illustration of the (A) device components, (B) detection principle and (C)

detection procedure of the COVID-19 ePAD.
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SWV responses of the COVID-19 ePAD tested with
different concentrations of SARS-CoV-2 IgG (A) and
SARS-CoV-2 IgM (B) in the presence of 5 mM [Fe
(CN)6] 3-/4-. (C) A linear relationship between A

current vs logarithmic concentration of SARS-CoV-2
IgG and IgM and its corresponding relationship
between A current and concentration of SARS-CoV-

2 1gG and IgM. The threshold line was estimated
based on an LOD (3SDblank/slope) and the starting
point of the calibration plots.
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(A) Schematic illustration of the in-house LFA colorimetric test strips for detecting SARS-CoV-2
IgG and IgM. (B) and (C) represent the calibration plots of A color intensity in the red channel
as a function of the logarithmic concentration of SARS-CoV-2 IgG and IgM (n = 3). lllustrated in
the insets of each calibration plot are the photographic images of the LFA device after loading
different concentrations of IgG and IgM. (For interpretation of the references to color in this
figure legend, the reader is referred to the Web version of this article.)




| A Nasopharyngeal swab and pooled nasal and throat swab

Lowes sensitivity Higher sensitivity

True Falze  False True Total Weight  Sensitivity Weight  Specificity
positive positive negative negative (%) (=)
LeBlanc et afs S 2 3 154 190 — 552 0.91 (0.79-0.99) < 138 099 (096-1.00)
Viek et al* 25 2 a 80 167 ~m a8y 1.00 (0-93-1.00) - 326 098 (6.93-100)
Shakir et af™ 113 1 4 304 422 - 4611 0.97 (0.92.0.99) - 8516 1.00 (0 99-1.00)
Random effects model - 097 (093-1.00) - 099 (098-100)
Q=304 p-0.22:F=18.3%) (Q=337. p=019, =41 3%)
L L Ll ~ L) I L] L} .l
025 os oS 1 a.25 os5 a5 E
B Nasopharyngeal swab and saliva
Landry et 2% 28 2 5 B9 124 —-— 146 0.85(070-095) -‘ o488 0498 {0.93-100)
McCormick-Baw et al* 47 1 z 105 155 P 657 0.96 (¢.B8-1.00) + 116 099 (0.96-1.00)
Migueres et a8 34 3 7 79 123 - 167 0.83 (0 70-0493) - 027 096 {0.91-1.00)
Miller et 2l 33 2 1 55 @1 pp—— 610 0.97 (0-88-100) —i 1 096 (0.90-1.00)
Griesomer et 3™ 85 2 18 358 463 — 422 2.83(075-0-89) B yas 0499 {0.98-2.00)
Hamson ez 3P4 75 6 5 268 354 S —-- 762 094 (0-87-098) K 157 048 (0 96-0.99)
Altawaiah et alts 287 18 57 529 g1 - 1484 0.83(0.79-0.87) < n 097 (0.95-098)
Barat et 3™ 25 1 4 an 451 —_— 137 086 (0.71-097) & 1986 1.00 (0.99-100)
Procop et al™ 38 b 1 o 77 216 Iom a5y 100 (0.96-1.00) * 353 099 (0.98-1 00)
Senok et af* 19 9 7 366 am PR 077 073{054-089) 3 201 0498 {0.96-0.99)
Bhattacharya et al* 53 o 5 16 74 .- 413 091 (083-097) —= o018 1.00 {0.90-1-00)
Yee ot 2l 49 B 13 203 273 —_—— 220 2.79 (0 68-0 88) - 72 096 {0.93-098)
Mestdagh ct al* 33 12 74 2375 2494 2 —a— 299 0.31{022-040) W cos3 0499 {0 59-1.00)
Random effects model _ 0.85(075-093) 4 099 (0.98-0.99)
(Q-178-80, p<0-000L F=92 7%) i (Q-5070. p<0.000L F~72.8%)
025 05 075 1 025 o5 075 H
C  Nasopharyngeal swab and nasal swab
Callshan et al™ 7 2 7 a4 60 —— 167 050 (0 24-076) —: 005 096 (0 87-1.00)
Kopma et al* 19 4 2 28 43 —_—i 663 ©.90 (& 73-1.00) —_— oo D282 (0-63-096)
Pere ot al™ 33 o 4 7 a4 —ie— 1074 ©-89 (0 77-D9E) — —a ooz 100 (077-100)
Tu et al™ 50 o 2 452 S04 —- 3700 096 (0 89-1.00) - 879 100 (1.00-1.00)
Griesemer ot al®! 86 o 17 360 463 = 2212 083 {0.76-090) m 373 100 (100-1.00)
Hanszon et ai™ 69 1 11 273 354 —.— 1974 086 {078-0.93) . 342 100 (G 98-1.00)
McCulloch et al™ 9 3 2 140 154 —_— . —— 210 082 (0-53-100) -.E 034 0a8 (095-1.00)
Random effects moded —_ 086 (077-093) - ©99 (096-1.00)
: (Q-16.43, p-0-012; '-69.0%) I (Q-29.55 p<00O00L#-90 3%)
025 05 Ors 1 025 05 o7 1
D Nasopharyngeal swab and throat swab
Pated et al*™ 18 3 Bl in 145 -—-— 7162 G-82{0.63-096) - 4365 098 (094-1.00)
Wang et al 7 s 7 173 192 e 2838 050 {0.24-076) - 563 097 {0.54-0-99)
Random effects model —— © 68 (035-094) + 097 (0.55-099)
(Q=3.79, p=0-052; F~736%) (Q=002, p=0 BY. P O%)
025" 0'5 0!:'5 H o '25 o's o.'75 i
-— — —_—

Lower specificity  Higher specificity

Figure 2: Meta-analysis of the sensitivity and specificity, using nasopharyngeal swab as a reference standard




A  Nasopharyngeal swab and pooled nasal and throat swab
True False  False True Total Weight PPV Weight NPV
pesitive positive negative negative (%) )
LeBlanc et af* n 2 3 154 190 —-.f- an 0.94{083-100) - 1182 098 (0.95-100)
Viek ot al* 25 2 o 80 107 — 295 093 (079-1.00) W 535 1.00 (0-98-1.00)
Shakir et 2™ 113 1 4 304 422 - 92 0.99 (0-96-1.00) B 3462 0.59{0.97-1.00)
Random effects moded -é 0.97 (090-100) q 094 {0.98-1.00)
Q=4 84, p-0-08; F~57.4%) {Q-186, p-0.39; F~0-0%)
I L Ll .‘ Ll Ll L] .l
o225 o5 oS 1 0.25 o5 o5 e
B Nasopharyngeal swab and saliva
Landry et al® 2B 2 5 sa 124 —i— 139 ©93(0-E1-1.00) - 30 0.95 (0 85-0-98)
McCormick-Baw et 28 47 1 2 105 155 im  Bs3 098 (091-3.00) = 144 098{0.94-1.00)
Migueres ot 2= 34 3 7 79 123 - 146 092 (0.80-099) - 031 092 (D85-0.97)
Mibier et 227 33 2 1 55 a1 —-.- 186 094 (0B4-100) _. 078 058 {0-92-100)
Griesemer et al™ 85 2 18 358 463 - 1086 098 (6-93-1.00) - 230 095 (0-93-0.97)
Hanson et al™ 75 6 5 268 354 — 360 093 (0-86-0.97) " 399 098 {0.06-0-99)
Altawalah ot al* 287 1B 57 520 f91 & v 094 (091-096) P 189 0.90 {0 88-093)
Bacat ot 2™ 25 1 4 an 451 —e 200 096 (0 84-100) = s 0.94 (0.98-1.00)
Procap ot al™ 38 1 o 177 26 —e 436 097 (0 89-1.00) | 676 100 (0-99-1.00)
Senck ot al* 19 9 7 366 a0 e 3 041 068 (049-084) m sas 0.98({0-96-0.99)
Bhattacharya et 3% 53 o 5 16 74 i@ areE 100 (0.97-100) —i 003 0.76 (055-0.92)
Yoee ct aF™ a4 B 13 203 273 1 147 086 (076-094) - 1406 094 {080-097)
Mestcdagh ot ale 33 12 74 2375 2454 N o073 073 (0.59-085) | 373 097 (0.96-0.98}
Randoem effects moded < 0-93(0-E8-0.97) o 097 (0-94-0.58)
(Q=45 76, p<0 000; F~79 3%) (Q=96 46, p<O 000, F-50.6%)
ofs 95 om 1 o5 @5 o 1
C  Nasopharyngeal swab and nasal swab
Callahan et al™ 7 2 7 a4 60 _-.-—- 0.08 0.78 (0 44-0.99) e 036 086 (a-75-095)
Kojima et al* 19 4 2 18 43 — 024 0.B3(064-096) —f 018 0490 {0 72-1.00)
Pere ot al* 33 ) K} 7 44 im 931 1.00 (0-95-1.00) —_— 004 064({033-090}
Tuetal= 50 o 2 452 504 a =na2 1.00 (0:97-1.00) m e 1.00{0.99-1.00)
Grieserner et al™ 85 o 17 360 463 ‘m  s230 1.00 (0-98-1.00) ® 74 095 (093-097)
Harman et ab* &3 1 n 273 354 - 678 099 (0-94-1.00) kS 644 696 (094-098)
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Background: It is necessary to know the viral kinetics and conduct epidemiological
investigations of confirmers to prevent the spread of the new infectious disease COVID-19 to
the community. To date, no study has been published on viral kinetics during the preclinical
and clinical periods of SARS-CoV-2. Methods: A confirmed case was defined as a patient with
positive results by real-time reverse transcription polymerase chain reaction (RT-PCR) assay
for SARS-CoV-2. Both specimen types were collected over the whole clinical course in all
patients. Asymptomatic patients who had been screened for COVID-19 due to a strong
epidemiological link were also enrolled. The study population included 54 hospitalized
patients with confirmed COVID-19. Results: COVID-19 shows a very high viral Ioad on the day
of sympto ent, which then decreases overall. Rapid viral proti
erved 0-5 days before symptoms developed. Cycle threshold (Ct) value was
thsymptomse lowestinthe clinical course from5 days before symptoms to 10 days after
urred (Ct < 30). The rRT-PCR results were negative approximately 3 weeks after the
of symp ~Hawever, there was a continuous pattern that was negativ
to 6 weeks and more. Conclusion:Considering the characteristic thatCOVID-19has
ahighviralloadbeforesymptoms appear,itis necessary to consider to expand the scope of
epidemiological investigations. As there is a very low possibility of transmission after 10 days
of symptom occurrence, it may be considered to release isolation after 10 days of symptom
occurrence in limited resource situations. This study allows for the planning of
epidemiological investigations, patient's ward supply, and follow-up of patients through
sequential changes inviralloads over the entire clinical course.Inaddition,itispossible
toestimate the clinicaltime at which the patient is present.
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Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens. (A) Changes in the Ct value of SARS-CoV-2 RNA (RNA-dependent
RNA polymerase gene, RARP) in lower respiratory specimens in 54 patients with COVID-19. (B) Changes in the Ct value of SARS-CoV-2 RNA

(RdRP) in nasopharyngeal specimens
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Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens. The calculated value as the mean of the Ct value of SARS-CoV-
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from the date of symptoms. (Negative > Ct value 35)
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Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens of patient 36. A 71-year-old man with a history of diabetes was

hospitalized on the 5th day of cough and fever. On the 10th day of symptom onset,




Etude des Ct aprés une extraction MGISP-960 sur des dilutions de SARS-CoV2 de 107-2 a 1079
- RT-PCR protocole pasteur duplex IP2/IP4 sur QS5
- RT-PCR protocole kit BGI
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PUBLIC HEALTH CONSIDERATIONS

Protéger le systeme
de santé

* Les agents de santé représentent environ 7,7 % des
cas de COVID-19 notifiés a 'OMS."

* Les agents de santé peuvent étre contaminés par le
SARS-CoV-2 au travail ou dans leur communauté.

* Le dépistage est une stratégie essentielle :

» afin de prendre en charge et d’isoler les cas aprés
un test positif ;

» afin de réduire le risque de transmission aux
patients, aux collégues, aux visiteurs et aux
contacts en dehors de I'établissement de santé.

* |l convient d’élaborer et de mettre en application
une stratégie nationale et/ou locale de
surveillance et de dépistage a destination des
agents de santé.

' Données de surveillance hebdomadaires agrégées a I'échelle mondiale fondées sur les cas recueillies par I'OMS

Source : OMS
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