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INFLUENZA AND COVID-19
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Epidemiology and Situation of Influenza
and COVID-19 in Thailand:

Present & Future
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Clinical Important of “Tripledemic”
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Laboratory Diagnosis of Flu and
COVID-19: Practical Point
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Highlight on Pneumococcal Conjugate
Vaccine (PCV) (Pfizer)
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14:00 - 15:30 Symposium “Lesson Learned of Influenza
and COVID-19 Pandemic”
14:00 - 14:40
Seasonal, Avian and Pandemic Influenza:
Treatment and Prevention
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COVID-19: What's next?
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Laboratory Diagnosis of Influenza and COVID-19:

vssguyadsauaiunisdnm lindalug 3 April 2023 Sukosol Hotel

AnuwnemMans yhavnsaivmisnedy

Practical Points

Scan
Register




Proportions of children and young people with symptoms and signs of

COVID-19 across reviews

anispadlmia nunlisanannlsafinidasruuvnasinnnoladug

® Asymptomatic

® Fever
Cough
Sore throat/pharyngitis
» Rhinorrhoea/coryza
® Headache
® Fatigue or myalgia
® Wheeze
® Shortness of breath
® Vomiting &/or nausea
® Diarrhoea
Abdominal pain
Rash

Anosmia
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It IS Important to
diagnose COVID-
19 from other
diagnoses




The importance of diagnosis for COVID-19 and influenza

Diagnosis
* Isolation
* Contact
investigation
Treatment: Antigen

FPV, ¥, RDV, Serology: No use for diagnosis, but

LA, (EES ay use to determine immune status Serology: No use for diagnosis
and other

Diagnosis
Early
Treatment:
Oseltamir

Viral detection: PCR, CRISPR-CAS Viral detection: PCR (available with
multiplex)

Antigen (available with RSV)

treatment



Influenza and COVID-19 Co-infections increased disease severity

CovID-19

Interactions between SARS-CoV-2 and NagaslsagINIsatnAsINNUle
influenza, and the impact of coinfection on
disease severity: a test-negative design

Julia Stowe © " Elise Tessier,'" H Zhao," Rebecca Guy.” SnEmAalu ICU annndngiliayidiniia COVID-19 LiNesasinaLagn

Berit Muller-Pebody,? Maria Zambon,? Nick Andrews,*
Mary Ramsay' and Jamie Lopez Bernal'*

UINILNSANNUAZHUUNTUNNAZLRATIALANAY AN LAN1FLUNS

SARS-CoV-2 and influenza coinfection deaths and mortality rate (%) and SARS-CoV-2 with no influenza deaths and mortality rate (%) by age groups in England from 20 January
2020 to 25 April 2020

Age (years) Coinfection (flu-positive and SARS-CoV-2-positive) n= 58 Single infection (SARS-CoV-2-positive and flu-negative) &

o (- >4 Q) (]
* drAng lagtaniy
Total Died ICU admission | Mortality [CUratgd  Total Died ICU Mortality ICU rate (%) T
rate (%) (%) admission rate (%) dluﬂqu LA el
<5 0 0 0 - - 37 0 2 0.0 5.4 * e COVID-19 nlaf
5-9 2 0 0 0.0 0.0 7 0 0 0.0 0.0 - .
10-19 3 0 0 0.0 0.0 33 1 4 3.0 12.1 LNANANTSNUNINNIN
20-29 1 0 0 0.0 0.0 162 4 10 2.5 6.2
30-39 7 1 2 14.3 28.6 295 5 33 1.7 11.2 (social, isolation,
40-49 2 0 0 0.0 0.0 426 2 80 4.9 18.8
50-59 5 3 20.0 60.0 658 81 158 12.3 24.0 MIS-C, Long COVID)
60-69 6 : 1 50.0 16.7 670 155 160 23.1 23.9
70-79 14 8 1 57.1 7.1 824 307 117 37.3 14.2
80+ 18 12 0 66.7 0.0 1331 619 15 46.5 1.1
Total 58 25 7 43.1 12.1 4443 1193 581 26.9 13.1
—— ——

Stowe, J., Tessier, E., Zhao, H., Guy, R., Muller-Pebody, B., Zambon, M., Andrews, N., Ramsay, M. and Lopez Bernal, J., 2021. Interactions between SARS-CoV-2 and influenza, and the impact of coinfection on disease severity: a test-negative design. International Journal of
Epidemiology, 50(4), pp.1124-1133. https://pubmed.ncbi.nim.nih.qov/33942104/ Access on 16 DEC 2021



https://pubmed.ncbi.nlm.nih.gov/33942104/
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* CBC:Hb 13 Hct 41.4% wbc 5,050 N 14%
L 41% Atyp L 14% Band 16.5% plt 48,000

* AST 166, ALT 66

: **SARS-COV-2: Rapid PCR  Detected *

W403  2220184889204593  ww.ieseywed Sachacls 31-05-25

. Orderable Item Value Units HL RefRange

SPECIMEN . NP swab-+throat swab

Source  Lab No.
w407 2220185273204320

| Orderable Item Value Units HL Re

: Dengue virus:AgNS1  Negative 4

Source  Lab No.
W407 2220185273204408

Orderable Item Value = ‘Units HL
Dengue virus:Ab IgG ~ Positive Ly
Dengue virus:AbTgM  Positive ¢# %




What is your diagnosis? @
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 CT brain: diffused bilateral decreased

* BT 39.5°C, BP 89/42 mmHg, HR cortical grey matter density with loss
140/min, drowsiness of grey white junction and bilateral
* Fluid resuscitation, inotropic Rx cytotoxic brain swelling, could be
+ Ix: CBC: Hb 7.5, Hct 21.3%, WBC 4970, hypoxic ischemic brain injury
(N75.8%, L 14%), plt 125000 o ‘fj@ﬂ@’]&! 39 Wy HEMD

* Dengue NS1Ag, IgM, IgG: negative



What is your diagnosis?
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* 111 panldaARgL oA Nn 4 51

e liingdulain-19

e BT 39.5°C, BP 89/42 mmHg, HR 140/min,

drowsiness

* Ix: CBC: Hb 7.5, Hct 21.3%, WBC 4970, (N75.8%, L

* Fluid resuscitation, inotropic Rx

14%), plt 125000

* Dengue NS1Ag, I1gM, IgG: negative

. **SARS-CoV-2 Ab IgG

Result Positive @
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Dx: MIS-C

AnYEgeane 12 U udaussn
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CT brain: diffused bilateral decreased
cortical grey matter density with loss
of grey white junction and bilateral
cytotoxic brain swelling, could be
hypoxic ischemic brain injury

dasaig 3 T flu HFMD

Dengue virus:Ag NS1

Echo:
mild LCA ectasia

Dengue virus:Ag NS1  Positive 4

Dx: DF with encephalopathy +/- MIS-C



How to make a
definite
diagnosis of
COVID-19 in
symptomatic
patients?



CATCHING COVID-19

Different types of COVID-19 test can detect the presence of the .
SARS-CoV-2 virus or the body’s response to infection. The probability of Te St | n g fo r COV I D - 1 9

a positive result varies with each test before and after symptoms appear.

PCR-based tests can detect small amounts of viral genetic material,

so a test can be positive long after a person stops being infectious.
_ _ - Advantages Drawback
- Raplid antigen tests detect the presence of viral proteins and can

return positive results when a person is most infectious. PCR

- Antibody tests detect the body’s immune response to the virus
and are not effective at the earliest phase of infection.

Exposure  Symptom
to virus onset

CRISPR-Cas

G IgG

5 antibody

2

@

2

o IgM

= antibody )

e Antigen

8

o

D- .
Antibody
detection

-2 -1 0 1 2 3 4 5 6

Time from symptom onset (weeks)

Sensitive, gold
standard for viral
detection

Sensitive, cheap,
turn-around < 1 h.
May scale-up
production widely.

Cheap, quick, can
scale-up widely,

Many test available,
rapid test, ELISA,
CMIA

Expensive, 4-6 hr
(may be 90 shorter)
turnaround time,
Need lab/skill, hard to

scale-up

Not yet generally
available

Not sensitive, missing
the cases

Not able to detect
acute infection. Take
>7 days to develop
positive antibody. Not
guarantee protection



What are the different

COVID-19 tests?

Antibody test
(OR serology test)

* Tells us if we had the
virus IN THE PAST, but
NOT now

* You will have your blood
drawn or do a fingerpick
forthe test

* No evidence to tell you
if you are protected
from subsequent
infection

* |t’s not being routinely
used for diagnosing
COVID-19

* And remember: the test
does NOT tell you if you
have the virus NOW!

gf @Y World Health
=% Organization
Western Pacific Region

o

RT-PCR test

* Tells you if you are
infected with the
virus NOW

* Most common type
of test

* Involves swabbing
your nose/throat

* Results have high
accuracy

* Takes anywhere from
four hours to a few
days to receive
results

Updated 5 April 2022

Ay Y,
149U 8019901522

PAST?
5“‘-’““1 . Am | sick
NOW or have |
been exposed
te COVID-19?
"4
How can | easily tell if | am sick
Q\ with COVID-19, a cold,
S flu or any other disease?
Antigen test You can’t. Even a doctor can’t tell just by looking at

you. The only way to tell is to be tested. There are
multiplex tests that can simultaneously detect
viruses that cause flu, cold and COVID-19.

* Tells you if you
are infected with the
virus NOW

* Involves swabbing your
nose/throat

In the meantime, just to be safe, get vaccinated
against COVID-19 and flu. Stay home if you're feeling

» Results can be produced unwell to protect other people.

quickly J»

* Results aren’t as accurate ]
as the RT-PCR test, but
good diagnostic E
alternative, particularly
when RT-PCR testing

o @) World Health
capacity 15 overwhelmed :

S® Organization

SPPIEL” | e .
Western Pacific Region Updated 5 April 2022




Nucleic Acid Amplification Tests (NAATSs)

® Real-time Reverse Transcription
Polymerase Chain Reaction (rRT-PCR)

Enzyme: AMV or MMLV
Primer:

- Oligo dT

- Random hexamers

- Specific primer

q AAA BRNA
Reverse -
Transcription

[ AAA cona

PCR l
Enzyme: Tag polymerese or »

Pfu polymerase, etc.

Primer: Specific primers

Bup/fen wikipedio ora/wiki/ File-Reverse_tronscrigtion_polymerase_chain_feoction jog

Reverse Transcription Loop-
Mediated Isothermal Amplification

(RT-LAMP)

“@ = Viral RNA

= 1. Reverse ;
|| Sample mixed . | transcripion BP Primer
with reagents* g - @ BIP Primer
' CONA
2. Generation of 2nd
). strand cONA while releasing
the first cDNA strand
5' . -
\ FIPPG‘V = - 2 ghrand
| rimer
ime . . cONA
RNA-DNA-Loop I
% PCRproducts 3. Generation of complementary
— S\ I strand of the released cDNA.
F3 PAMET up ™= e 3
% 3'—L—>— - §
i | 4. Generation of dumbbell
] | shaped DNA strand.
w—
DNA indicator dye ki o 5
007 | 3/ BIP Primer
; :
Looped DNA end products of variable size
Visualization

© Reverse transcriptase
© DNA polymerase with strand displacing activity

Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR Assay)

Viral RNA

Reverse transcription and J UV AN\

Ampification by RPA/PCR

m DNAI‘ In vitro transcription \I\I\;NA" ns
1 l
FnCasQ Cas12a Cas13a

= & I

Targeted cleavage Collateral cleavage

Repoﬂer Molecule Revoﬂef Molecule

LNe® @n v® QS Qn NO

Intact Cleaved Intact Cleaved

! ! !

FLUORESCENCE VISUALIZATION

AGAROSE GEL LATERAL FLOW STRIPS
~ -
Target (+)
Antibody capture — 8 —
g -
e 2
— Control kne — — o
3
no cleavage e No Target (-)
e N —
in two
bands + =




Duration of Isolation and Precautions for Adults with COVID-19
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o Throat swabs e Nasopharyngeal swab

YHIUNIS ma"lummgmnﬂamﬂ

o Throat swabs eNasopharyngeal swab e Stool

0 2 4 6 8 10 12 14 16 18
Days post symptom onset

100] %, seroconverted patients '_
501 J
” i
pos. culture
o o o) o o o
o Q o
neg. culture s © ¢ ® g 2 9 o
Q o o G Q o Q9 Q o <
0 2 4 6 B8 10 12 14
20 22 Day after symptom onset

From Wolfel et al., demonstrating declining viral burden in upper respiratory specimens as illness progresses and
decreasing capacity to isolate replication-competent virus from these same specimens as the number of patients

with detectable IgM and IgG increases.

CDC 2020. https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html



https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-isolation.html

. 5994 " Uszinn Rapid Test Antigen %38 Antigen Test Kits
uuuuswuwﬁwu&mmm (COVID-19 Anﬁgen Test Self Test Kits)

aaqa u :md 17 UMWU$ 2565
Sulésu | avitluuies | iAo
LR, | - - v ve w o v o - 13

AMUA Youdndtuel iagmm Togudn a2y Uszdlu | vuneunisly

GuideuA)|  wmalulad YANTN

STANDARD Q COVID-19 Ag Home Test =
sWadud Q-NCOV-03G [y
TUAUIIY 1, 2, 25 YANAARUABNADA (Nasal Swab) 3t (Bt nu ’E
SD Biosensor Inc.,
1 (Usznelne) rivn 15/7/2564 | T 6400120

wae Korea.
%’l Tns 02-538-0559 u

S s a i W GGD-10 A et

SARS-CoV-2 Antigen Self Test Nasal
iafuf 9901-NCOV-066, Roche's code : 09445323077
TNIAUTIY 5 YANABDUADNEDY (Nasal Swab) v T3 lauanluadind
. v SD Biosensor Inc.,
(Uszandlne) $rin 15/7/2564 = T 6400121

2 E
. Korea.
ﬁ - < n3 02-791-2200

=

file:///C:/Users/miniPC-003/Desktop/UOCpm4tnYZ5IfwUmukcT.webp

Lateral Flow Assay Architecture

Antibodies conjugated Tag  Test Line Control Line
(Gold, Latex, Fluorophore, etc.) (Antibodies) (¢lgG Antibodies)

Sample Conjugate  Nitrocellulose
Pad Pad Membrane

Test Line Control Line
(Positive) (Valid Test)

MSUSEAUANINIW BOOSI0SARS-CoV-2 (Covid-19)
Antigen Test Kits (Self-Test Kits)

Cc T:
11 B Positive Result nusimmaseuiniinsniyaansuanhniinerfoiumsitiede
m3Ralo SARS-CoV-2 (13arialsn COVID-19) UUUATIIMIUBLRIOY (Antigen)
a1y Fonmua inusinsUssdiv

c T o | muluBitedy (Diagnostic sensitivity) 290 %, n 2 50
— © MmNy (Diagnostic specificity) 298 %, n = 100

I @ anulsidume (non-specificity) <10 %, n = 20

c T munmmg nownei Suieen
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1.1 ¥AA523 NAATs #ildwdnn1s rRT-PCR
- anulaBeiiAnedt (Analytical sensitivity) ﬂi?ﬂﬁUﬂﬁﬁUﬁqﬂ333J1§]J%"LJG%’11§JL514 1,000 copies/ml
(limit of detection:LOD)
- AU NNILVRE AeanadauLaInliTufAZe1Uuman (cross reactivity rate) fiu SARS-CoV,
MERS CoV, uaz human coronavirus anesfusaus 1y NL-63, 0C-43, 229-F uag HKU-1
1.2 ¥an593 NAATs uaniuilaannuannis rRT-PCR 13u LAMP %38 CRISPR
- @RS 19 (Analytical sensitivity) mw%’umﬁuqm33&16’1%’14@?113&514 4,000 copies/ml
(limit of detection:LOD)
- AUTIWIZYITT AoadDURAI I RITUAATEIMWIN (cross reactivity rate) iU SARS-CoV,
MERS-CoV, Wag human corona anesfugaus 1y NL-63, OC-43, 229-F uay HKU-1

2. INUANNISNHIUNIDILATIZNYANTIILDUALIY
- auladaifady (Sensitivity) LiisninSosay 90
- audnmzdaifade (Specificity) lisnindesay 98
- awlddumng (Non-specificity) ldunnninsesay 10

3. INIINITNFDUNIBILATITNYANTILDUAU A
~puldaifady (Sensitivity) luisininSovay 85
- audnmzdaifade (Specificity) ldsnindesay 98
- aulddunng (Non-specificity) ldunnnindesay 10

1. WNUANNITNHDUNTDIATIZRYANTIINFITAUFNTIN (NAATS) A1uUsen1Avas ae.

Antigen Test Kit / Antibody Test Kit
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Hauald * % &
unsmadeuingsu Iﬁﬁﬂumwguw /NIATIRAANTDY %’j"lﬁiumm’%uw /N13ATIAANTDY
w#ann13 rRT-PCR RT-LAMP/ CRISPR Chemiluminescence Immunochromatography
ELISA Immunofluorescence (IFA)
Aedensandild ® Respiratory specimens ® Respiratory specimens ® NPS ® NPS
* Saliva * Saliva ®* Nasal swab ®* Nasal swab
* Saliva * Saliva
finnsmuduau YES YES NO NO
vewdy i nane
AnulyAuTunIe ganulannas
* %k Kk * % K * X
szpznaiildnaaay 2-3 dla a5 -60 i 30-60 w1l 15-30 Ui
30 u1% (POCT)
Lﬂéaqﬁaqumgﬁﬁﬁaﬂ% THe3osilosume Ta3estiosume Tdn3odiasine fvald warlildadostiosumne
TINNEER 31UU Home used
1A 800 — 1500 umm 500 — 1000 um 350-550 uwn 40 — 350 um
ALAU Gold standard \{hu NAATs #ignnin PCR A1:lgenI Rapid test weild Junsasamiderld

Wi NAT U, yaeana luldnula

Toyalng A7.uW.0173uNT1eauT I
HBEINIANILUITEINEVANAATANIT TG Y



Routine diagnostics continue to detect Omicron

* Routinely used diagnostic tests, including PCR
and antigen detection rapid diagnostic tests (Ag-
RDT), continue to detect infection with Omicron

Source:

World Health

rganization

« Some mutations are also present in
Alpha, Beta, Gamma & Delta VOCs

(A69-70; T951; G142D/A143-145;
K417N; T478K; N501Y; N655Y; N679K;
P681H)
e Some mutations previously associated
with:

® impact on one specific PCR
test by S-gene target failure

® increase transmissibility

e improve binding affinity -
make it easier for virus to attach to cells

® enable the virus to partially
escape antibodies



https://www.who.int/publications/m/item/enhancing-readiness-for-omicron-(b.1.1.529)-technical-brief-and-priority-actions-for-member-states
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[F ; RAPID SARS-COV-2 ANTIGEN TEST CARD
& = SARS-CoV-2 Antigen Qualitative Rapid Test For In Vitro Diagnostic Use

An immunochromatographic assay for the rapid qualitative detection of SARS-CoV-2
> /" virus antigen using saliva specimens.
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Saliva PCR Covid-19 test
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Antigen Test Card
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Higher percentage of saliva samples than nasopharyngeal swab samples
were positive up to 10 days after the Covid-19 diagnosis

A Matched Samples

SARS-CoV-2 RNA (copies/ml)

1011
1010
109
108 -
107-
106 -
105-—
104

103

P<0.001

Nasopharyngeal
Swab Samples

Saliva
Samples

inaeeraazandt NP swab

B Positivity for SARS-CoV-2
100- [ Nasopharyngeal [l Saliva samples

swab samples

=

= 80

o

N

%},> 70+

c O

=0

7, 60—

- £

%uz 50-

@ 40-

]

o

o 304

a )7

o — | ol | e

1-5 6-10 >11
(N=31) (N=17) (N=22)

Days since Covid-19 Diagnosis

Wyllie AL, et al NEIM Aug 28, 2020



Performance characteristics of five antigen-detecting rapid
diagnostic test (Ag-RDT) for SARS-CoV-2 asymptomatic

specimens with
Ct<30

(5772-90007)

(69928-9624)

(6528-94¢36)

(6528-94#36)

Detected 23 26 25 25 21

Not detected 7 4 5 5 9

Total PCR+ 30 30 30 30 30

Specificity 99463 98e38% 96e22% 89¢19% 97e84%
(9703-99#99) (95033-9966) (92036-98947) (8305-9327) (94056-99041)

Detected 1 3 7 20 4

Not detected 184 182 178 165 181

Total PCR- 185 185 185 185 185

All samples were nasopharyngeal swabs collected from unexposed asymptomatic individuals during mass screening campaigns. Sensitivity and

specificity results are presented with the 95% confidence interval.

infection: a head-to-head benchmark comparison St
Specificity
Sensitivity and specificity of the antigen-detecting rapid diagnostic tests for SARS-CoV-2.
Abbott Siemens Roche Lepu Surescreen
Overall sensitivity 38e61% 51049% 4356% 45054% 2871%
(29209-48#82) (41#33-61955) (33#72-538) (35%6-55+76) (20#15-38957)
Detected 39 52 44 46 29
Not detected 62 49 57 55 72
Total PCR+ 101 101 101 101 101
| Sensitivity in 76967% 86e67% 83e33% 83e33% 70% (5096-8527)

Baro B. J

Infect 2021
,82:269-275.



Fig. 2. Predictive value of Ag-RDT with 80% sensitivity and 97% specificity in
a) a Fever clinic with a 27% prevalence of COVID-19 and b) at border screening
with a 1% prevalence of COVID-19, in a population of 10 000 people

a) Country #1: Testing at a Fever clinic with a 27% prevalence of COVID-19

True positive

SN 2200 @

P'DSiti\"E Appropriately told
to self-isolate

False positive o
200. [k

Told ko self-isolate when they !'lavlngI(IDVl P..w
would be safe to go out iF test is positive

True negative

7100 @

Tald they do not need Tald they do nat need
to self-isolate so they to self-isolate and are
infect more people safe bo go out

False negative

500 ¢

@ Have COVID-19 @ Do not have COVID-19

b) Country #2: Border screening in a setting with 1% prevalence of COVID-19

False positive
21%
29 7 L Probability of

: having COVID-19
Told to self-isolate when they
would be safe to go out IFtest is positive

True positive

BN 80

pDSiti\FE Appropriately told
to selfisolate

False negative True negative

20 9603

Told they do not need Tald they de not need
to self-isolate so they o selfsolate and are
infect more people safe Lo go out

@ Have COVID-19 @ Do not have COVID-19

SARS-CoV-2

antigen-detecting
rapid diagnostic tests

PPV azgennfigiininsaigs usi NPV

gnnﬁzwu‘iﬂﬂfé’m’\mﬂﬁm‘tiﬂwu'm

Ag-RDTs should not
be used include: lxaq991luns

AN IMPLEMENTATIO!
1nnnnna

e|n individuals without symptoms, unless the person is a
contact of a confirmed case; lsifanis sndududia@ngs

e\Where there are zero or only sporadic cases ’ﬂq‘]_lmf?lﬂ’]iﬂjﬁ%’]
e\Where appropriate biosafety and infection prevention
and control measures are limited or lacking lsianunsonn IC s
Where management of the patient and/or use of
COVID-19 countermeasures do not change based on the
result of the test uannsnanalsiulaeuulainisinem

eFor airport or border screening at points of entry or
prior to travel (unless all Ag-RDT positive results can be
confirmed by NAAT) fiaunuidwilediuniadniszing aniiuin PCR
fufiiluseiuan

e|n screening prior to elective surgery or blood donation
nauNINIgEAn viraliiaen
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Performance of an Antigen-Based Test for Asymptomatic and Symptomatic SARS-CoV-
2 Testing at Two University Campuses — Wisconsin, September—October 2020
aundemsuaziasdy vinn ATK iWluau 1#insia PCR gudu uazina)vimdewillsalineu

COVID-19 rapid tests are inexpensive and fast

1in 5 patients with symptoms and
confirmed COVID-19 received a

but sometimes give incorrect results*

People with symptoms and
a negative rapid test should

Get a confirmation
(RT-PCR) test

- ——————————_——————————————_—

negative rapid antigen test resuUlt |

| ~ Stayhomeina
* 1098 paived narsal swalrs colactad &t 2 universites ia Wiscoashs, September 78-October 9 were tesiad using Se p a rate room

Safia SARS Astigin FIA 2ned compansd to IRT-PCRerad Cudture resuis,

CDC.GOV

bit.ly/ MMWR123120

Pray IW, et al. MMWR January 1, 2021 / 69(5152);1642-1647

Compared with real-time reverse
transcription—polymerase chain
reaction (RT-PCR) testing, the
Sofia antigen test had a
sensitivity of 80.0% and
specificity of 98.9% among
symptomatic persons; accuracy
was lower (sensitivity 41.2%
and specificity 98.4%) when
used for screening of
asymptomatic persons.

*Ag-RDTs sensitivity in unexposed
asymptomatic individuals was 29-52%.
eSensitivity increased to 70-87% for
specimens with high risk of viral
transmission.

eFour Ag-RDTs (Abbott, Siemens, Roche,

and Surescreen) showed specificity >96%.

Baro B, et al, Journal of Infection Volume 82, Issue 6, June 2021,
Pages 269-275
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Antlbody responses to SARS-CoV-2 in patients with COVID-19

wauduadduaii “luuﬂsv’imm’“lums'maaﬂNmmaoﬂ'm nsaw\wmmsma ua2in ety
ANSANEINIISZUININEN uazmmjwuomquﬂunu‘isn

Type of test

Time to

results

What it cannot tell us

Rapid diagnostic  10-30 The amount of

test (RDT) minutes antibodies. Unknown
protection

Enzyme linked 2-5 hours |Unknown protection

immunosorbent

assay (ELISA)

Neutralization assay

3-5 days

It may miss antibodies
to viral proteins that
are not involved in
replication.

Chemiluminescent
immunoassay

1-2 hours

Unknown protection

l""oy 18nCoV 019-n

0990

llect bleod Add blood sample

2019-nCoV
IgG/igM Rapid Test

Days after | Detectable antibody in plasma, n (%)

onset

Ab IgM IgG
1-3 2 (28.6) 2 (28.6) 2 (28.6)
4-7 15 (53.6) 12 (42.9) 8 (28.6)

8-14 56 (98.2)  45(78.9) 40 (70.2)

15-39 30 (100) 28 (93.3) 22 (73.3)

Zhao J. https.//www.researchgate.net/publication/339674234_Antibody responses._to_SARS-
CoV-2_in_patients_of_novel_coronavirus_disease_2019
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Pre-admission A9UUaUINEIADLUEAIUNYIUIA FAUNINITAIAUINAITIU 9
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NsiRUsNIsdu q fidedddszeziiaruiuluniieuinis wiu sleep lab, hemodialysis,
Gl endoscopy ®38N1595I9e0INABINM A N (Nasal and Laryngeal endoscopy)

») Lidansaa ATK dliiflornsasdelain-19 TufUhefiinuisiida (Pre-operation)
w3osuanesandu (ER) THUURAn Yo n1squaUisfiiesanidu (ER) wie
mﬁm’%'ﬂm:fﬂ’amﬁaﬁhﬁﬂ (Pre-operation)

o) R udaldlaidesnsaa ATK dlsflonnsasdelain-19 winilennisasde
19n579 ATK Wiamnua ATK wunisindouuzinlisun1ssnenauuuinig CPG

COVID-19 atuiuil b AUg8U b&od waglnaAnuduutidiliuny
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]

») AansasfUlefifionnisszuumaduniela visoinisasdoaelain-19 lag
N15M533 ATK ABUYIIRNNSSLUUNIaLAUMIgla

©) N3dNA ATK wumsaniiie viiedihegnidufiienisssuumadumela vieeinis
aadutelain-19 Aewivinanis wazlinsiuwa ATK dansndUlslveylurasuen
284 ER 11509Nn a9 R san g AU iATauLAed Lagliuseeasinaseninadies

o) UARINSUAINI8AYAUNG fosld surgical mask (N95 nsdisesag lnddneUqe
W uIa uIuns oV RanIsTAYINEIUIaLA 82 USEUUNIGLA urnela)
ni1n1n face shield/gogsle, niie wagld water-proof gown nsaidptaylnddn

AugUleNiansAaviasanmLiumelareudnwin
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o. linpInsIa ATK Tugthedwiamliuazlifiennisasdeladn-19

b. 191572 ATK WWella1n1sasdelain-19 ®3alani1sseuumaiumela

Elective rotation Ya3tnANELATYAAINTNNNTHNNE Sz WU/ ssneuna

* Lifansaa ATK Aisuunufunau
® nnlioMsedelain-19 Winansannsa ATK vivadeunsveiuieu (Rotation) senliieu
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1si5ia1n1s Tliredilszdiinnadulsalain-19 HulsedRdniadeegaiugilaalain-19 ety 10 5u Professional ATK
NszdRnaiulsnlain-19 lu 3 wau Aduun (self ATK wia PCR positive) laifaemsa

dlanagenazlasuinonisasnaliiinazesasdes (Aerosol-generating procedures)
aniziidianetluvedile Idun 1. wuen nebulization 2. vinanns suction 3. U4 O, cannula >2 LPM lwéneny
<11 vsa >4 LPM lwineng > 1 1 4. 14 High flow oxygen therapy 5. Tracheostomy fifeldeandiau lsisaensaq

flaeidaunvininanas (elective procedures) fiiltanaldvietaamelassudinavisinanis
we MFaeEAn [y daendamiaidueinammadungla, engsdraniamasluinian, lnsn elective case s laifaamaaa
flaeiidasdhuenluedieg PICU / RCU / CCU v wadiaedgnanelanszgn (an.6)medtaailgnaneedeas Tifnamaaa
1. flennsetihadien 2 annns sl

114 2)'l 3) fhyn/dnayn 4) Juse 5) iz
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1 1 4
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1) 8neuan 2) dasnanuidle 3) Uasdswy 4) aauld/en@sn

! 4
4 K
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3. Ja1nsetinglnatinanila pasiall
1) veuwiles 2) wglaaiuan 3) WaanuRadnAeeenisiesunaw/lasusa PCR

r— |
NBINT 4) fFUdU YTRITAUANNIANFIANA . .
i Conventional or rapid
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= o 1 o al = o ni [l c.:/
1) Honstlesdniau/nmenefsansesan wudeaasniauinldnauanme nnalu 48 49lug
2) AnazszuumaiuinglasumasRaunauguL (@cute respiratory distress syndrome: ARDS)

5. wnneEmnaainuasdadndulsalain-19
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A Study Design

. Longitudinal Collection of In Vitro Viral RNA SARS-CoV-2

Baseline Respiratory Samples RT-qPCR Culture Isolation Sequencing
Patient Inclusion 57 Samples 57 Samples 18 Isolates 57 Original Samples 37 Original Samples

N=20 18 Isolates 18 Isolates

B Genetic Variant Profiles

&
—
&\\ '&é\. @ 0@1\@# | SNV in original sample and cultured isolate when indicated as positive, relative to the reference genome
Q’é'& o’**"o“"e o}\.‘) Q\"&é‘& SNV in cultured isolate only
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Shedding of Viable SARS-
CoV-2 after
Immunosuppressive

Therapy for Cancer
H1NANIZHNANHULNNIOI AINTOUNS
o I 3alaen

Patients with profound immunosuppression after
undergoing hematopoietic stem-cell
transplantation or receiving cellular therapies
may shed viable SARS-CoV-2 for at least 2
months.

Follow-up samples obtained from 5 patients (Patients MSK-3,
MSK-4, MSK-6, MSK-8, and MSK-9) grew virus in culture for 8,
17, 25, 26, and 61 days after the onset of symptoms (Figure 1).

Shah G, et al. N Engl J Med 2020;
383:2586-2588



Positive LFD tests (%)

Onset and window of SARS-CoV-2 infectiousness and temporal
correlation with symptom onset: a prospective, longitudinal,
community cohort study

LFDs have poor sensitivity for detecting culturable virus during the growth _
phase of infection (67% [95% ClI 59-75]), but high sensitivity during the a FTaZLIAT lUNITUNS LT 3-7 AU N\

decline phase (92% [86—96]), supporting a role for LFDs in de-isolation but (median 5 5u szun 2/3 ETGLLW%:L%’Q
not for early diagnosis, unless used daily.

1a1ad B TunaIlsNNaIng

A
B e ol e ATK aznsaadiidalugdaaelasing,
T.\ 31 = I i \_ hWAILLSN J
757 ® 20/27

The window of infectiousness (median
" duration of infectiousness 5 [IQR 3-7]
days) and its temporal relationship to
symptom onset, which revealed that
two-thirds of cases are still infectious 5

w

o
1
&

ATK anaaldlgminadaaantoanluninndadduay

51 @,

days post-symptom onset and one-
—@- Pre-peak viral RNA .
@®- Post-peak viral RNA third at 7 days.
0 T
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log,, PFU per mL
led August 18, 2022. DOI:https://doi.org/10.1016/52213-2600(22)00226-0



You may have to take a COVID-19 test and get a
negative result before or during travel. But remember!
It's not the golden ticket - you can still become infected.

Protect yourself and others
by practicing protective
behaviours at all times.
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Influenza Rapid Test
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Accu-Tell

RAPID IN-VITRO DIAGNOSTIC TEST

Influenza Rapid Test

Accu-Tell® Influenza A+B Cassette
(Swab/Nasal Aspirate)

Accu-Tell® Influenza A+B Cassette (Swab/Nasal Aspirate) is a rapid
chromatographic immunoassay for the qualitative detection of influenza A
and B antigens in nasal swab or throat swab or nasal aspirate specimens.
It is intended to aid in the rapid differential diagnosis of influenza A and B

viral infections.

https://www.accubiotech.com/product-influenza-a-b-
cassette-strip-swab-nasal-aspirate.html



TEST PROCEDURE

For Cassette:

T

R

8 Drops of
Extraction Buffer

3 drops of sample

‘rﬁ

-_I-. L

g+ M4
e

SULLLLELD

FLU A+B

e
1Y \__H}'

Nt

Cc
B
A

(0)

OO0 nnIn

| Influenza Rapid Test
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https://www.accubiotech.com/product-
influenza-a-b-cassette-strip-swab-nasal-
aspirate.html|
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