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Diagnosis of Coronavirus Disease 2019
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The first massive outbreak of coronavirus disease 2019 (COVID-19) in Korea was
controlled by fast diagnosis, isolation and triage systems. The development of thera-
peutic agents and vaccinations are going on, but many studies clarified the nature of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). In this review, we
will discuss the characteristics and spreading of SARS-CoV-2, and prognostic fac-
tors and diagnosis of COVID-19.
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Introduction

FZ U] H AT AZ-19 (Coronavirus Disease 2019, COVID-19)= 20194 12
2 S FH|o]d -3l A AJRIE 0], 20209 3¥ 11¥°0 AlAA 3-8 (Pandemic)
o] AaxEqlrt 20209 6¥ 1Y @A AAZHCE <F 6205t Fo| ARt 379 H 2
APBAZE B A Qlok, ol A= 2-390] T EEAGS SO F3o] B
shelout Hle] A8, ARIES] EX, A=2Ql HARE 4, 245 g4 £R7et 4
g5 &9l 13 {3 SASHATHL]. @A7HA] COVID-19°] A FHE X 54
o WAl glow 27FAQl Atet A 52 Eoto] HEol AT HAR ol
AeEsto] 12570l = of#&o] St} kAT @A COVID-19Z -Fidshe= Hiolg
29 EAT QAFFA, BT 43t 89, A SOl digh A+EAES Wol R
Hoon, ol Ak d#A4 Sle Z3Eo] EEHI Q7] olF 1E5to
COVID-19 €A} A} 2| 20 Faxkz = 4314} o2, 3].

SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2)
COVID-19 A& 42|+ ¥l Holg|Ae FAHlo| AR5 -9 U3 (Interna-
tional Committee on Taxonomy of Viruses, ICTV)2] Z 20| A A JFO|A
AFAHEO|H A(SARS-CoV) 2t A EITH= 2Jujof| A SARS-CoV-2 (severe acute re-
spiratory syndrome coronavirus 2)%2 HHE| ATH4]. AFollA o] WraH 7572
2o H A(229E, NL63, OC43, HKU1, MERS-CoV, SARS-CoV, SARS-
CoV-2) oA B=/do] 43 ZAo=w L7l Hektof &3 ArAHEo]#A(SARS-
CoV)9} H|Z2HEO| 2 A(MERS-CoV)2] AFSE2 Z2F 10%2F 35%A . or4], gk
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A

o] fAol TRHA WAL AYES GHD 7=

HE IHNA EobH COVID-192 F5H= SARS-Cov29]

BE2 ZF Yahttt 2.5-20%F thsHA Harska QlEd], o] A
o H T L gRe} 71 AR vl Y AAY A& o

(
A

o]

%, uo]ei2: ol ol w2 Aolo] upE oz gzet T}
19 o] 0] FH(strain)i= BHHIN A WATL AT F4R @71

do| fAfotH 27] S S-5toll A W T ol Alx
I S5 98 oy Mg H F S5 AT o= 5 5okl
A 3A SiHE BY, T = SHCE 3% CPor 37t
A= Uz o= ATs].

COVID-19 HFo]#H A0 § .0 ApAHPo]Z A0 § Tzl |
o} Q17F A229] ACE (angiotensin converting enzyme)-2 =84
10-208] & 2 Z2gsto] o Mi2A HAE 5 QLoH, ARAHPol2 A
o] § eid AL} F27} FASHAT wAPHEARES-S HolX=
2=tHel. COVID-199] 2 S4do] Uehr] A F-5-dol= 7+
ot g 2&7] "2 A% FUSHA thE AR 1-21F o]
W2} 77k Aol A AAE Aol 713olu FEE QIR v
H2 &0l o]FofXtt. 27| HlolEo] W=, FHoA /ol &
AE7] 749 FE7)= 3-790Ith FHY] Hup= 79 HHo R
T 4 S7teh, 2t 1780] AAA7 1= AAYAEA S (reproductive
number, RO)= 2.20]1, S-2Uztof|A= AFS] 2 A2 F7]& 0.58%
2= SItH7). 1007 2] COVID-19 e o 23t it &
FollAls, 578 2 5 oW 23t ZHEC] 1.0% (95% CI, 0.6%-
L6%)E S o]Fofli= 222 ZHAH ARl gigiet. E3t F-354 Al
710l 22+ ZFAELE 0.7% (95% CI, 0.2-2.4%)2 Ueh} F-54 A7
o 34 A 2717 ol skl 388 & 5 Ut [8] AR
At Atol9] M= o] 9], I Eo7AY 58-S B9l H=E
o7k #ho] HH, 494 TR Qs 2ol H EAV HS
£0F HESHN 1402 ¢, 7 32 & 52 FEWUS 1 violH
20 Zdd o At 371 SO ole|2Z FE R Hio|2AF EAE
3 T 3ARHA] E4L w= Hiol2 AT AEEY, Hiol# A 84
< FElollA = 4A17, =R SOl A= 24413, ERMAE R AFQL
g2 A= 2-397H4] ASEATHIL

A7 20X Y] AT T4 EE 2Y HEH AR S T
T 7~102 5%t A&Ew 7Uo] AU Hpo|H A0 FA] &7}
w435] 9ojA|AL, 11¥ Fof= Ho|H A7 HEHE AL
B

ol gict.

T
L)
u
>
&

Symptoms, laboratory and radiologic finding

COVID-199]| ojghd &5 i, 2553 3 HHe=
AUt mE7IA, TFEE 59 2FVISACl FE olFeH, 1
o] BE, A o4, & 5 23V 50l sHtEE A7 A
Atk S=oA 72,314 H9| SRIAE BARE tifE AtollAf oF
14%= TEFLH(EAED}E 93% olsl, HYE 24%)e S F
T ol S HYlom, e TR, A7 9 71sgol
@ £35 Hol= Ag2]l 5/d& HITH10l. COVID-199]
I, HEEe 3 AgEo] digt wEEA 23] mad

COVID-19 9] 7P &3 342 T H(88.5%), 717(68.6%), 5
5(35.8%) 50l AU, AFE 5%-15%2 EFFAIRE At %]
A2 BT A 2fold o= 1% olskR Wobd 4= QltH11l.
F3/8olv AS5AE AR gt A} FERAIA= 15.3%
9] 7|9} 15.7%2] v Zintu] 7} FEE Qe 12]. -3 olA]
EOol2 A BEATHn=565)S HAFOZ BRIt 34 1At
9] H1-&-2 30.8% (95% CI 7.7-53.8) JTH13].

2020 1€209 = A S LAY o] %, 5Y 24 71 799,956
A AR AR 71 11,1908 02 3 82 1.40%c} W
=9l vl &2 88.2%= 9] 7 A= 1,212 (15 5159, +9
4698, S 2] oFAlo} 2007, B 19%, oFZE|7} 8, S5 19)
olch. AHER 20th7} 3,117(27.86%), S0t 1,9875(17.76%),
40t 1,481%(13.24%), 60 1,3758(12.29%), 30t 1,2359
(10.99%), 70t 719%(6.43%), 10~194] 63678(5.68%), 80A| OJAF
49174 (4.39%), 94 oI5} 1499(1.33%)2-2 20t} S0t 7 e A
2 27] o= SRPEAA] SIEA 9 QI wEolth QI 10
g B E(ERIAL )2 200071 45.80% 0.2 7 E9kA1 80
A oA} 25.85%, 50Tl 22.93%, 60t 21.67%, 70t 19.93%, 40
o 17.65%, 30t 17.53%, 10~194] 12.87%, 94] o5} 3.59 <=
olt}. 7]1& AR} 7k 10,2300] A7 A & FA &S
91.3%0|t}. AEEL 2.38%F LHYSE o} 804 oJAto]
26.27%92H 70tH 10.85%, 60T 2.84%, SOTH 0.75%, 40t
0.20%, 30Tl 0.16%°]1ATH14].

TEQ, Gl TR OIA w2 o|FE-S Holil Gt &3] A
W= Q= ARl ACE A Al(angiotensin converting enzyme
inhibitor, ACE{)®} angiotensin receptor blocker (ARB)7} SARS-
Cov-29] 7t HIZE Fol& Zof tigh =&o] Y= it
[15]. SARS-CoVAE SARS-CoV-2= Al E JE 740jA] 557
T o AuNE EHo] EFH ACE29} 2o 2N A F35Ho
ACEi¢} ARB A|AE £-§ 5= A7t COVID-19 e TS &
NI 9871 022U ACEiQF ARB A AFRAIoA 2
Tt Frachs Ao Uit Bl AR QA o= g A5k
A gl A&H 02 58S AL Warstal glrtiel.

GAGANA WP 2= BAoIAY FAagt F97F gate
o, 4o B& At Sotal, G987 dF £E9 erythro-
cyte sedimentation rate (ESR), C-reactive protein (CRP)= 57
285 EATHI3] S JLT &) 49 procalcitonin®}
lactate dehydrogenase (LDH)<] $=X|7} @A|5] = ATH17].

COVID-19 32+9] dA5/do] Aulsteletie F4Folshs At
oflA #HZgo] BZtEct F45] XPH A7 werow, FH &
A2 &S w387 2775 Y (ground-glass opacity) ¥/d0]3
tH17]. o714 YAFF oz Fa3t FL COVID-19 ko] 49
Z27] 57 X-A #EFolM= FdolAT 7 CT (computed to-
mography) oA o]} &70] ERlE= F7F Bk=tll8],
P4 EL o] & FFofl Fof COVID-19°] A=At H
AFole ASHE 7] 5 CT HARE Aldsks o] e419] 5|
AL Hre F5 % utof, A gHgke] 240 ko] "t

o)
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Prognosis

COIVD-19 $2t9] i Hl= FF5d(asymptomatic), 85
(mild), S5 (severe), Y15 {critical) 2] 4THA| = EF3tch B35 W™
o] Qo] A% 2571 &= 7K AfolH, $52 Tt &
F 303 o]AF9] WIS, SHE AARESHE 93% oJ5t, PaO,/FiO,
ratio < 300, “1 #]3L/3-2 24-484|7F Qtof] H|Fo] 50% o}/ o 2te
B A2 3554, WIS &3, thEAd A7|HA 5ol YE
b A2 A9 gt olzfgt ERel =W Froll A EAYeE SR}
% 80%= ool eH, 13.8%E $5, 6.1%= AT AH=E &
o AUk HitseRtolesle} tigkadets] 2 5578k A
AWl 5718, 35, A2 YA|eEE ol8oto] M4
of| = A4 olsh), F5= A™AG-63), ALA—THE olhHe
2 BRots MEH 271312 4(modified early warning score,
MEWS)E &-&-5to] &AL E57S A ARSI AtH(Table 1).

AT wet A%, 7IAAE, A5 aste] ERoho
AY JRE woelt), FFoz ¥r AUAA Y4 Fojl= HHY
== TR HQI PSI (pneumonia severity index) == CURB-65/
CRB-65% #-&5t0] LA aE ZHTch A H7lo] i &

e 7574, 45(mild), S-5(moderate), TS (severe) 22 72t

TH19] (Table 2).

=] 2]|G Efatality rate, 2.4%)°] AA|A B XBE 6.5 7% Hrt
F2 AL B4 AT AdE, A8} BlE, QEAEe A
o], gm7led gu9 & OE Aow FAHEHI Sl
COVID-199] APE2 dAgo] S5t wet 5 7lek=tl, =W
9] 7% 30tH 0.09%, 40tH 0.21%, SOt 0.72%, 60TH 2.47%, 70th
9.29%, 804 o]AF2] AL 22.22%0]t}. o]F3 ABEL T4, 65
Al o, FAAA S7sk=d, o T Aol APEe] B &
2 olfE B2 e 7|AFEC R QIS AR AR &

Table 1. Criteria of severe and critical

HHE 7| AAg Folle G, TESY, A TAAG, oHd Fol A
HES ol Aog ®WIE T 0]

He Whgo] oFgt AlES do| Qb= o] QlojA] ’HYo]
37.3 T oJAo|H 23]8 COVID-19°] 2J3t Y3l =7} 7+4~(OR =

<) oA
0.56)5ttt. 71 9] ZFeo] o A=t wheH, 75,
o5, WES, V1A, A" HiE, vz, AL A/ A Es A%
A freldel sloleth. A A= WB - 53], AST, ot
d, hs-cTnlo] £ 2H L7t S76FAT. PCT (procalcitonin) >
0.5 ng/mL, LDH > 245 U/L, D-dimer > 0.5 mg/L °|¥ Y¥=
7t 3A S7FskH.

109 o3te] AAEOIY AFE&2 ROt fraotet Fd 7oA
Houtgo g Qg B8 HS55F(multisystem inflamation
syndrome)©] RILFIL Utk ARAHRO[H A JAHROA AAG
At ZAF AFW A% AleHintrauterine growth restriction), 7]3HA}F
T A 49, ARA 59 Sl T BF w2 vIER
15t 51 Ao st #elo] Qe ACE YETh S5 A
AFER A S8 B4l RIS A ST RARRL
7] & COVID-19 HH2 Aot 5 sjo} ghaof] 728
7= Ao PAk= WA = 557
off FloFd = glom, A2|A HHF AT 5, Atod
HF 37h 237] A9 FHE A3 AikiFol dizt ol
o, AHRo| A otz o] 2] A Hof Higt Zet SA= oF7HA
gl AEfols1l.

S~

¢

o oo
I

e
o
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Diagnosis

2 S AARE JAA SR REAAHNE R (Real time Re-
verse Transcriptase-Polymerase Chain Reaction, rRT-PCR)°|t}.
UM = 2719] R-HAAHE gene, RARp gene)E & HAISHH, E

Criteria Severe Critical
Dyspnea 1 Ventilator care
Respiratory frequency > 30/minute
Blood oxygen saturation <93%
Respiratory failure, septic shock, multiple organ dysfunction/failure
Pa0,Fi0, ratio <300 piratory P pie organ &y /

>500% within 24-48hours
Hospital or tertiary hospital

Lung infiltrates
Management

Hospital or tertiary hospital (with ECMO)

Table 2. Severity classification

Symptom Age Underlying disease Severity Treatment
Severe >65 0 Critical Intensive care Unit

<50 0 Severe Corona hospital
Moderate >65 X Mild pneumonia General hospital

<50 X - Hospital or therapeutic live-in center
Mild <50 X No pneumonia Therapeutic live-in center
Asymptomatic - X - Home-care or therapeutic live-in center

http://www.e-kmj.org
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Table 3. Safety guideline for sample collection

Recommendation Mask (KF94, N95) Glove Face shield Safety gown Safety gown (Level D)
KMA 0 0 0 - 0

K-CDC (1st, Feb 2020) 0 0 0 - 0

K-CDC (2nd, Mar 2020) 0 0 0 0 0

WHO & CDC 0 0 0 0 -

gene=> A1 ORCID

AEHAME O 2, RDRP gene> 1AM O 2 ARESITE
Y2 & fA% 25 FEY Aol &2 B8 :

5 §4A Qo|% N gene, ORFla gene 5 2 FHAE 2833
7 olAe] FARE HARHE: Z2EZE 0|85 9T, o] o
AL B Y vk gxl o g2 sA it

AtAtol] Fagt A= 7128t sh71% &= ol 242t A
Fgteh A71% HAlE HeA 3 ¥ (swab method)& AH&-Ske] HAL
A7 @AR2] H] Q1 (nasopharyn) @t -1 (oropharynx) =dES
BAlof AFI5to] shte] iR of Ttk 5h7]% AAl= At
A e NS E& 7FE5H & & 87100 Bt So] 23
=X g Zlo] 7135t AgS ARt vl A7t Ago]
U sh71 = HAl= AF6HA] Yot Hrh A i = EE
7ol A Ald¥sh A& Harskal Lo, AAE AF et =2
ZAL dst] A5to] level D o149 RS E 2h23lojof
FeH19] (Table 3).

AA AF F-Holl wE 1T 71BA B EA|F o] 93%E 7H
=Sk [22], HIQIF HE/FIF 129 v e} Y34eS 4
19%/7.6%%, 9.3%/32.9%% H|Q1F FAPHE o] &dt= 2o
COVID-195 Ash=t] & o A4&siti23].

Hiolg| A vigS Bofl FAE BAbetAY, B4 F919] chuld
< Ids) 1o gk FAE Patsl A S st
Uct. 22 vro]H AT AWol| A IgMt IgG FAIE A5 9
3t A|7HS-14Y9)0] = QR35E g 27| A9 oj#20o] 3lo] RT-
PCR AR} A ARg-sliof gttt24]. We|] AJedolA] B Ard
= A5t fsiA= 71EY] i AEAAR ] Bls) At
(drive—through) AR} Eﬁg(walk—through) AAF AAF AR
oJ=%19] HEZ Fadlolo] 74 S S0l FAEEE =Y

o A= WHo R o] &E £ QITH25,26].

% rlo o

¢

Conclusion

COVID-19+= £Z2 AZ0 7 20209 5Y @A) ofAlol-S-H 3}
u|=-gu) e} of e}zl AR AAA 13} tff-ago] P 1
), 20209 7h&oll 22t |- Aol let. @A7EA] ¥l HE
ol 29 EA} At F4, FFE T 890, Ao gigh 24l
A 235 olsfish= Aol A3 2d3} X5 F8% Aol
FutolA LA} AR &, WAl et A7t AP glou=
A9 A=A Lt ool 2= AMESE Y 5= VE 7IH
gt

il

Dae-Hyun Kim, https://orcid.org/0000-0002-7313-2384
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