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Proportions of children and young people with symptoms and signs of 
COVID-19 across reviews
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Russell M Viner et al. Arch Dis Child 2021;106:802-807



It is important to 
diagnose COVID-
19 from other 

diagnoses



The importance of diagnosis for COVID-19 and influenza

Viral detection: PCR,  CRISPR-CAS

Antigen 

Serology:No use for diagnosis, but 
may use to determine immune status

Viral detection: PCR (available with 
multiplex)

Antigen (available with RSV)

Serology: No use for diagnosis

COVID-19

Influenza

Diagnosis
Å Isolation
Å Contact 

investigation
Å Treatment: 

FPV, à­ó, RDV, 

Molnu, Pax, 
and other 
treatment

Diagnosis
Å Early 

Treatment: 
Oseltamir



Influenza and COVID-19 Co-infectionsincreased disease severity

ØòĈÈëîÈāäÅëóâóä×ÿÂõÕä¬èâÂòÚăÕ­
ìóÂÜ¬èãßä­îâÂòÚÉñâöĀÚèāÚ­âØöćÉñÿëöãËöèõÖÿßõćâÃ÷ĈÚ ĀæñâöāîÂóëĂÚÂóä
äòÂêóÖòèĂÚ ICU âóÂÂè¬óÝú­Ü¬èãØöćÖõÕÿËøĈî COVID-19 ÿßöãÈîã¬óÈÿÕöãè

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

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.nlm.nih.gov/33942104/ Access on 16 DEC 2021

ÅëČóÅòÎØòĈÈÅú¬ āÕãÿÊßóñ
ĂÚÂæù¬âÿëöćãÈ 

ÅĀÖ¬ COVID-19 ØČóĂì­
ÿÂõÕÝæÂäñØÛâóÂÂè¬ó 
(social, isolation, 
MIS-C, Long COVID)

https://pubmed.ncbi.nlm.nih.gov/33942104/


ÿÕĆÂËóãîóãù 12 Üö  ĀÃĆÈĀäÈÕöâóÖæîÕ

ÅăÃ­ëúÈ î¬îÚÿßæöã ÜèÕìòè Â¬îÚâó äß 5 èòÚ 
Å1 èòÚÂõÚîñăäăâ¬ăÕ­ÿæã ÅæøćÚĂë­
ÅÿË­óÚöĈâöÝøćÚÃ÷ĈÚ ăÃ­ÿäõćâæÈ ĀÖ¬î¬îÚÿßæöãâóÂ
Åăâ¬âöÜäñèòÖõëòâÝòëāÅèõÕ

ÅCBC : Hb 13 Hct41.4% wbc5,050 N 14% 

L 41%AtypL 14% Band 16.5% plt 48,000

ÅAST 166, ALT 66



What is your diagnosis?

ÅÿÕĆÂËóãîóãù 9Üö ĀÃĆÈĀäÈÕö 

ÅâöăÃ­ ÅæøćÚăë­îóÿÉöãÚ ×¬óãÿìæèâó 4èòÚ
Åăâ¬ÿÅãÿÜĆÚāÅèõÕ-19

ÅBT 39.5oC, BP 89/42 mmHg, HR 
140/min, drowsiness
ÅFluid resuscitation, inotropic Rx

ÅIx: CBC: Hb 7.5, Hct21.3%, WBC 4970, 
(N75.8%, L 14%), plt 125000 

ÅDengue NS1Ag, IgM, IgG: negative

ÅÿÕĆÂìÎõÈîóãù 12Üö ĀÃĆÈĀäÈÕö

ÅâöăÃ­ëúÈ ×¬óãÿìæè âó 3èòÚ 
ÅÜèÕìòè Ì÷âæÈ âó 1èòÚ ËòÂÂ¬îÚâó äß.

ÅÿÜĆÚāÅèõÕ-19ÿâøćî 3ëòÜÕóì°Â¬îÚ
ÅCT 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

ÅÚ­îÈîóãù 3 Üö ÿÜĆÚ HFMD

Case 1

Case 2



What is your diagnosis?

ÅÿÕĆÂËóãîóãù 9Üö ĀÃĆÈĀäÈÕö 

ÅâöăÃ­ ÅæøćÚăë­îóÿÉöãÚ ×¬óãÿìæèâó 4èòÚ
Åăâ¬ÿÅãÿÜĆÚāÅèõÕ-19

ÅBT 39.5oC, BP 89/42 mmHg, HR 140/min, 
drowsiness
ÅFluid resuscitation, inotropic Rx

ÅIx: CBC: Hb 7.5, Hct21.3%, WBC 4970, (N75.8%, L 
14%), plt 125000 

ÅDengue NS1Ag, IgM, IgG: negative

ÅÿÕĆÂìÎõÈîóãù 12Üö ĀÃĆÈĀäÈÕö

ÅâöăÃ­ëúÈ ×¬óãÿìæè âó 3èòÚ 
ÅÜèÕìòè Ì÷âæÈ âó 1èòÚ ËòÂÂ¬îÚâó äß.

ÅÿÜĆÚāÅèõÕ-19ÿâøćî 3ëòÜÕóì°Â¬îÚ
ÅCT 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

ÅÚ­îÈîóãù 3 Üö ÿÜĆÚ HFMD

Dx: MIS-C

Echo: 
mild LCA ectasia

Dx: DF with encephalopathy +/- MIS-C

Case 1

Case 2



How to make a 
definite 

diagnosis of 
COVID-19 in 
symptomatic 

patients?



Testing for COVID-19

Advantages Drawback

PCR Sensitive, gold 
standard for viral 
detection

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

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

Not yet generally 
available

Antigen Cheap, quick, can 
scale-up widely,

Not sensitive, missing 
the cases

Antibody 
detection

Many test available, 
rapid test, ELISA, 
CMIA

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



ÿâøćîÜ¬èãÖ­îÈÖäèÉ





Duration of Isolation and Precautions for Adults with COVID-19 
PCR ÛèÂÚóÚ ÃÚóÕÿßóñÿËøĈîăâ¬Ã÷ĈÚĀæ­èÂĆãòÈÛèÂ

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

From Wölfelet 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.

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



Ã­îâúæāÕã Õä.Úß.îóËèõÚØä°āäÉÚèõèòÓÚ°
Ýú­îóÚèãÂóäë×óÛòÚèõÉòãèõØãóéóëÖä°ëóÙóäÔëùÃ



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

17

Routine diagnostics continue to detect Omicron

Source:
Enhancing Readiness for Omicron (B.1.1.529): Technical Brief and Priority Actions for Member States (who.int)

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

(Ȏ69-70; T95I; G142D/Ȏ143-145; 
K417N; T478K; N501Y; N655Y; N679K; 
P681H)
Ø Some mutations previously associated 
with:

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

Ø increase transmissibility
Ø improve binding affinity -

make it easier for virus to attach to cells
Ø 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


ÂóäÿÂĆÛÖòèîã¬óÈĀÛÛăìÚÕöÂè¬óÂòÚ



Higher percentage of saliva samples than nasopharyngeal swab samples 
were positive up to 10 days after the Covid-19 diagnosis

ÚČĈóæóãîóÉÉñÕöÂè¬ó NP swab

Wyllie AL, et al NEJM Aug 28, 2020



Performance characteristics of five antigen -detecting rapid 
diagnostic test (Ag -RDT) for SARS -CoV-2 asymptomatic 
infection: a head -to -head benchmark comparison 

BaroB. J 
Infect 2021 

;82:269-275.



Ag-RDTs should not 
be used include: ăâ¬ÅèäØČóĂÚÂäÔö

ωIn individuals without symptoms, unless the person is a 
contact of a confirmed case;ăâ¬âöîóÂóä ãÂÿè­ÚëòâÝòëÿëöćãÈëúÈ
ωWhere there are zero or only sporadic casesîùÛòÖõÂóäÔ°ÖČćó
ωWhere appropriate biosafety and infection prevention 
and control measures are limited or lackingăâ¬ëóâóä×ØČó ICăÕ­
ωWhere management of the patient and/or use of 
COVID-19 countermeasures do not change based on the 
result of the test ÝæÂóäÖäèÉăâ¬ÿÜæöćãÚĀÜæÈÂóääòÂêó
ωFor airport or border screening at points of entry or 
prior to travel (unless all Ag-RDTpositive results can be 
confirmed by NAAT)ØöćëÚóâÛõÚÿâøćîÿÕõÚØóÈÿÃ­óÜäñÿØé ãÂÿè­ÚØČó PCR
ãøÚãòÚĂÚäóãØöćÛèÂ
ωIn screening prior to elective surgery or blood donation
Â¬îÚØČóÂóäÝ¬óÖòÕ ìäøîĂì­ÿæøîÕ

PPV ÉñëúÈ×­óâöîùÛòÖõÂóäÔ°ëúÈ ĀÖ¬NPV 
×úÂÂäñØÛāÕãîòÖäóÂóäÿÂõÕāäÅăâ¬âóÂ



ÂóäĀÜæÝæATKÂäÔöëòâÝòëìäøîâö
îóÂóäËèÚĂì­ëÈëòãāÅèõÕ-19

ÝææÛ îóÉÿßäóñ: 
-ăâ¬ÖõÕÿËøĈî ìäøîãòÈàòÂÖòè ->ÖäèÉÌČĈóîöÂ1-2èòÚ
-æÛÜæîâ (ÖõÕÿËøĈî ĀÖ¬ËùÕÖäèÉăâ¬Õö ìäøîÿËøĈîãòÈ
Ú­îã)... ×­óâöîóÂóäĂì­ÖäèÉÌČĈóÕ­èãËùÕÖäèÉËÚõÕ

Ăìâ¬

ÝæÛèÂîóÉÿßäóñ: 
-ÖõÕÿËøĈî (ÂČóæòÈÿÜĆÚ ìäøîìóãĀæ­è)....Āßä¬ÿËøĈî
ăÕ­...×­óâöîóÂóä->äòÂêó/ĀãÂÖòè

-ÛèÂÜæîâ (ËùÕÖäèÉăâ¬Õö)Χ.ìóÂăâ¬âöîóÂóä
ÅèäÖäèÉÌČĈóÕ­èãËùÕÖäèÉËÚõÕĂìâ¬



Performance of an Antigen-Based Test for Asymptomatic and Symptomatic SARS-CoV-
2 Testing at Two University Campuses τWisconsin, SeptemberςOctober 2020
ÅÚØöćâöîóÂóäĀæñÚ¬óëÈëòã ìóÂ ATK ÿÜĆÚæÛ Ăì­ÖäèÉPCR ãøÚãòÚ ĀæñØČóÖòèĂì­ÿìâøîÚÿÜĆÚāäÅăè­Â¬îÚ

Compared with real-time reverse 

transcriptionïpolymerase 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.

Pray IW, et al. MMWR January 1, 2021 / 69(5152);1642ï1647

ωAg-RDTs sensitivity in unexposed 
asymptomatic individuals was 29ς52%.
ωSensitivity increased to 70ς87% for 
specimens with high risk of viral 
transmission.
ωFour Ag-RDTs (Abbott, Siemens, Roche, 
and Surescreen) showed specificity >96%.

BaroB, et al, Journal of Infection Volume 82, Issue 6, June 2021, 
Pages 269-275



Rapid test âöÜäñāãËÚ°ĂÚÂóäèõÚõÉÊòãÅÚØöćëÈëòãÉñÖõÕÿËøĈî ĀÖ¬Ö­îÈØäóÛè¬ó....
-âöÛèÂÜæîâăÕ­ (āÕãÿÊßóñ×­ó incidence ìäøîāîÂóëÖõÕÿËøĈî ÖČćó)
-âöæÛÜæîâăÕ­ (āÕãÿÊßóñ×­ó incidenceìäøîāîÂóëÖõÕÿËøĈî ëúÈ) ăâ¬ÅèäĂË­ ATK 

ĂÚÝú­ØöćÿëöćãÈÖČćó Āæñ
ăâ¬âöîóÂóä



Antibody responses to SARS -CoV-2 in patients with COVID -19
ҿүқҗҷҜүҖҷ҄ҸӮқҌӥҴ ӂңӤңҷҝҥҲӀҤҌқӨӁқ҃ ҴҥҩҶқҶҊҋҳҤҞһӥҙҷӆ҃ӋҴҧҳ҉ҝӤҩҤ ҭҥҹүҭҴҞһӥҙҷӆҿҠҥӤҾҌҹӮү ҿҗӤҌӤҩҤӁқ

Ҵ҃ҥҪҸ҃ҫҴҙҴ҉ҥҲҜҴҖҩҶҙҤҴ ҿҧҲүҴҊҌӤҩҤҜӤ҉ҘҸ҉ҢһңҶ̓Һӥң҃ ҳқӀҥ̓

Days after 
onset

Detectable antibody in plasma, n (%)

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

Type of test Time to 
results

What it cannot tell us

Rapid diagnostic 
test (RDT)

10-30 
minutes

The amount of 
antibodies. Unknown 
protection

Enzyme linked 
immunosorbent 
assay (ELISA)

2-5 hours Unknown protection

Neutralization assay3-5 days It may miss antibodies 
to viral proteins that 
are not involved in 
replication.

Chemiluminescent 
immunoassay

1-2 hours Unknown protection





Ã­îÂòÈèæĂÉ ÅøîâöÝú­ÖõÕÿËøĈîØöćăâ¬âö
îóÂóä ìäøîîóÂóäãòÈăâ¬ÜäóÂÏ

ËòÕ
ĀÖ¬ÿÚøćîÈÉóÂë¬èÚĂìÎ¬âöáúâõÅù­âÂòÚ
Āæ­è ìóÂâöÖõÕÿËøĈîÿÂõÕÃ÷ĈÚÉñăâ¬

äùÚĀäÈ



ĀÚèØóÈÂóäÉòÕÛäõÂóä
Ýú­Ü¬èãëČóìäòÛ
ë×óÚßãóÛóæ
ÂäÔöāäÅÖõÕÿËøĈîăèäòë
āÅāäÚó 2019ÿÜĆÚ
āäÅÖõÕÖ¬îØöćÖ­îÈÿÞ­ó
äñèòÈ

ÊÛòÛèòÚØöć đĘ ÂòÚãóãÚ đĔĕĔ



ĀÚèØóÈÂóä
ÉòÕÛäõÂóäÝú­Ü¬èã
ëČóìäòÛ
ë×óÚßãóÛóæ
ÂäÔöāäÅÖõÕÿËøĈî
ăèäòëāÅāäÚó 
2019ÿÜĆÚ
āäÅÖõÕÖ¬îØöćÖ­îÈÿÞ­ó
äñèòÈ

ÊÛòÛèòÚØöć đĘ ÂòÚãóãÚ 
đĔĕĔ



îóÂóä
COVID-19

ĀÚèØóÈÜÐõÛòÖõĂÚÂäÔöÖ¬óÈąØöć Âùâóä éõäõäóË
ĀÚèØóÈÜÐõÛòÖõ

ăâ¬âöîóÂóäăâ¬ÿÅãâöÜäñèòÖõÂóäÿÜĆÚāäÅāÅèõÕ-19

ăâ¬âöÜäñèòÖõëòâÝòëÿëöćãÈëúÈÂòÛÝú­Ü¬èãāÅèõÕ-19 áóãĂÚ 10 èòÚ ăâ¬Ö­îÈÖäèÉ
âöÜäñèòÖõëòâÝòëÿëöćãÈëúÈÂòÛÝú­Ü¬èãāÅèõÕ-19 áóãĂÚ 10 èòÚ Professional ATK

âöÜäñèòÖõÿÅãÿÜĆÚāäÅāÅèõÕ-19 ĂÚ 3ÿÕøîÚ ØöćÝ¬óÚâó (self ATK ìäøîPCR positive) ăâ¬Ö­îÈÖäèÉ
âöāîÂóëëúÈØöćÉñăÕ­äòÛìòÖ×ÂóäÌ÷ćÈÂ¬îĂì­ÿÂõÕæñîîÈÞîã (Aerosol-generating procedures)

ÃÔñØöćÝú­Ü¬èãîãú¬ĂÚìîÝú­Ü¬èã ăÕ­ĀÂ¬1. ß¬Úãónebulization 2. ìòÖ×Âóä suction  3. Ăë¬ O2 cannula >2 LPMĂÚÿÕĆÂîóãù
<1 Üö ìäøî >4 LPM ĂÚÿÕĆÂîóãù > 1 Üö4. Ăë¬High flow oxygen therapy  5. Tracheostomy ØöćÖ­îÈĂË­îîÂÌõÿÉÚăâ¬Ö­îÈÖäèÉ

Ýú­Ü¬èãØöćÚòÕâóØČóìòÖ×Âóä(elective procedures) ØöćâöāîÂóëĂë¬Ø¬îË¬èãìóãĂÉäñìè¬óÈØČóìòÖ×Âóä
ìäøî ÿÃ­óì­îÈÝ¬óÖòÕ ÿË¬Ú ë¬îÈÂæ­îÈØóÈÿÕõÚîóìóä/ØóÈÿÕõÚìóãĂÉ,ØČóÿîÂÌÿäã°ÅîâßõèÿÖîä°ĂÚÿÕĆÂÿæĆÂ,Ý¬óÖòÕ elective caseÿÜĆÚÖ­Úăâ¬Ö­îÈÖäèÉ
Ýú­Ü¬èãØöćÖ­îÈÿÃ­óÚîÚĂÚìîÝú­Ü¬èã PICU / RCU / CCU ìäøî ìîÝú­Ü¬èãÜæúÂ×¬óãăÃÂäñÕúÂ (ÊÂ.6)/ìîÝú­Ü¬èãÜæúÂ×¬óãîèòãèñ ăâ¬Ö­îÈÖäèÉ

âöîóÂóä

1. âöîóÂóäîã¬óÈÚ­îã 2 îóÂóä ÕòÈÖ¬îăÜÚöĈ
1) ăÃ­  2) ăî  3) âöÚČĈóâúÂ/ÅòÕÉâúÂ  4) ÿÉĆÛÅî  5) âöÿëâìñ

2. âöîóÂóäîã¬óÈĂÕîã¬óÈìÚ÷ćÈĂÚÃ­î (1) ä¬èâÂòÛîóÂóäîã¬óÈĂÕîã¬óÈìÚ÷ćÈÖ¬îăÜÚöĈ ăÕ­ĀÂ¬
1) ×¬óãÿìæè  2) ÜèÕÂæ­óâÿÚøĈî  3) ÜèÕéöäêñ  4) ÅæøćÚăë­/îóÿÉöãÚ
5) Ø­îÈÿëöã  6) î¬îÚÿßæöã  7) âöÝøćÚÃ÷ĈÚ

3. âöîóÂóäîã¬óÈĂÕîã¬óÈìÚ÷ćÈ ÕòÈÖ¬îăÜÚöĈ
1) ìîÛÿìÚøćîã  2) ìóãĂÉæČóÛóÂ  3) âöÅèóâÝõÕÜÂÖõÃîÈÂóäăÕ­äòÛÂæõćÚ/ăÕ­äòÛäë
4) ëòÛëÚ ìäøîäñÕòÛÅèóâäú­ë÷ÂÖòèæÕæÈ

4. âöîóÂóäÖõÕÿËøĈîØóÈÿÕõÚìóãĂÉäùÚĀäÈ îã¬óÈĂÕîã¬óÈìÚ÷ćÈ ăÕ­ĀÂ¬
1) âöîóÂóäÜîÕîòÂÿëÛ/áóß×¬óãäòÈëöØäèÈîÂ ßÛâöÜîÕîòÂÿëÛØöćăâ¬ØäóÛëóÿìÖù áóãĂÚ 48 ËòćèāâÈ
2) âöáóèñäñÛÛØóÈÿÕõÚìóãĂÉæ­âÿìæèÿÊöãÛßæòÚäùÚĀäÈ(acute respiratory distresssyndrome: ARDS)

5. ĀßØã°Ýú­ÖäèÉäòÂêóëÈëòãè¬óÿÜĆÚāäÅāÅèõÕ-19

PCR
Conventional or rapid





Shedding of Viable SARS-
CoV-2 after 

Immunosuppressive 
Therapy for Cancer

Ýú­Ü¬èãØöćâöáóèñáúâõÅù­âÂòÚÛÂßä¬îÈ ëóâóä×Āßä¬
ÿËøĈîăèäòëăÕ­ãóèÚóÚ

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 EnglJ Med 2020; 
383:2586-2588


