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To develop Korean coronavirus disease (COVID-19) chest imaging justification guidelines, eight
key questions were selected and the following recommendations were made with the evidence-
based clinical imaging guideline adaptation methodology. It is appropriate not to use chest im-
aging tests (chest radiograph or CT) for the diagnosis of COVID-19 in asymptomatic patients. If
reverse transcription-polymerase chain reaction testing is not available or if results are delayed
or are initially negative in the presence of symptoms suggestive of COVID-19, chest imaging tests
may be considered. In addition to clinical evaluations and laboratory tests, chest imaging may
be contemplated to determine hospital admission for asymptomatic or mildly symptomatic un-
hospitalized patients with confirmed COVID-19. In hospitalized patients with confirmed COV-
ID-19, chest imaging may be advised to determine or modify treatment alternatives. CT angiog-
raphy may be considered if hemoptysis or pulmonary embolism is clinically suspected in a
patient with confirmed COVID-19. For COVID-19 patients with improved symptoms, chest imag-
ing is not recommended to make decisions regarding hospital discharge. For patients with
functional impairment after recovery from COVID-19, chest imaging may be considered to dis-
tinguish a potentially treatable disease.
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Fhol=etel Aol Holsta] oo Gielstat Aol slol=etel 3 AFgAIRl A3 51
(cHer2e9 & 871013, chehiolagdals), ek ela)) HEskso) golg Anee AEstyl
TSNS Wigste] HE9hS sl Ay WEY AN, ANST, TASFEE Sup-

plementary Table 4 (in the online-only Data Supplement)ell g 2|5t3it}.
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[ 1] COVID-19 & ZIXjet HESH Z40| gli= ARl LSt COVID-192] EEHS flste] 85
SR by I.

SUHAHCXR, CT)E AF23HX| 8h= 0| HESICHADISEC, 2HSEII)

:17.'90!:

COVID-19 2zt A ZE5h F5/dAte] tiste WHO+ COVID-19 o]l F5294-S AFg-51A]
%2 ZS AQFSHATHI). Fleischner Society2] Th=2 gtejol| A= 37 22t COVID-19 A
H AAE QAAE QAR ARGSHA] FEE HASIRITH4). H“7l°ﬂ<>ﬂﬂi AN 3 At
+ RT-PCR A} o]-&-0] AZHARI o] & 7]3tof| A E}—E— SHoIY Als2 Slol Aet 754 et
(n = 1183)0llA] Al3% & CTS COVID-19 IHgSr = ﬁwoﬂi}( ). ©] ZeollA COVID-19
o] FHE2 5.3%%c}t. COVID-19 HZo| gt CT {EJ HFO=Z AAJH HE = COVID-19 re-
porting and data system (°]5} CO-RADS) (6) 4~ 48 7|52 2 COVID-199] Zldho] tigt CT
o] WIZHE= 0.32 (95% confidence interval [©]5} CI] 0.20-0.45), S°] %= 0.95 (95% CI 0.93-
0.96)ATH7). A4 57 7120]20S W COVID-199] Zcho] tigt CT) 7= 0.18 (95% CI
0.09-0.30), E°]%+= 0.98 (95% CI 0.97-0.99)°]31th(7). CO-RADS A4~ 3-542 7|FC & 5P
== 0.45 (95% CI0.32-0.58), E0] =+ 0.89 (95% CI 0.87-0.91), ¥/doll& =+ 0.18 (95% CI
0.14-0.24)°10tk(7). o] A= T34 AlollA CT AARe] R 7} ol oz Al AL

AR Zo] ek 4= gle2 BojEth

—

ol = 2] COVID-197t 2l ikl= S40| A= 2HX10f| st RT-PCR AHALS 0|8
2 2= gliA LL 2P0} X|AE|= B2, E= RT-PCR AR 8PH COVID-192| ZITh 1}
Hol| SR IHHAHCXR, CT)E ArE3slof eL|nt?

ke

—

1 2] COVID-197} 2|MEl= B4o| U
2/o SEIAMZAAHCXR, CT)2| AHES
1) RT-PCR HAE AHEE 4= gl 4%

2) RT-PCR AAP} 7Fs ot ATt A7t 2| s = 7%

3) 27| RT-PCR A= 2/401AI%t /44 0 2 COVID-199] 7Fs/dol &2 3%
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Ut /delets] o] hejHaitolxl= Qlefl FelYollA 7HHe F/d5 Hol= EAlolAl= CXRe
AHESHA] 98 AS sl eliukshH CXRo| ti7l /el o] = Zd Sl & 4 QU7
wlzoleh. 354 2ol A= RT-PCR AR oF4] ARG 4 %i% rﬂi e F4o] Qe EAjol A
CXRS P3I31th. %710 RT-PCR AL A7t £491 227} &

N
2
L
o
i)
9 o
olo
Ll
w T
u
T
S

fo

272 jksronline.org



CieteIAsolst8Ix| 2022;83(2):265-283 cH "?_l' Oél )\o|'2| "5;!'i| x|
4= QloL}, CXR -2/30] o14135] COV-
flsto J 29l RT-PCR ZAME Slofof s, Qut
571 2ol oA=L CXRel 73]
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wotslE A7 A3kE COVID-19 Bl YA o= 7317 gt <
A3t 713 (“typical,” “highly suggestive”, “probable or highly probable” or “positive” for COV-

ID-19; or CO-RADS category 4 or 5= 2-832 wi(227l1 A+, n = 11258) CT= & U=
0.89 (95% CI 0.85-0.91), 5 E0]= 0.81 (95% CI 0.73-0.88), YAJ->-=H] 4.77 (95% CI 3.29-
6.91) & /49 H] 0.14 (95% CI 0.11-0.17)°I L (5, 7, 10-29), B FASE 7] (“typical or in-
determinate,” “highly suggestive or suggestive,” or CO-RADS category 3 to 5)2 2-835}H (11
70 At n = 4143) SFZE 0.92 (95% CI 0.89-0.94), 3t E0] = 0.71 (95% CI 0.59-0.81), &
AJ9-mH] 3.22 (95% CI 2.21-4.71) & 2449 H] 0.11 (95% CI 0.09-0.15)°]Jtk5, 7, 12-14, 18,
19, 25, 30-33). COVID-19 -FH8 &l wet 275k, -FH8E0] 50% BTkl 349771, n =2315) ®l
2= 0.77 (95% CI 0.65-0.85), E°] % 0.92 (95% CI 0.88-0.95)°] 1L, FE-0] 50% ©]/4FQ1 A+
(47, n = 1828)0llA= RIZHE 0.61 (95 % CI 0.36-0.81), E°]% 0.93 (95% CI 0.87-0.96)°] ACt.
4ol A= Zlo] BER 10719 AA4(n = 3123) 2 &A1 ARt wf &3 W == 0.86 (95%
CI 0.81-0.89), 53 Eo] =¥ 0.87 (95% CI 0.78-0.93), YAJ--=H] 6.48 (95% CI 3.83-10.97) 2
S44-52H] 0.17 (95% CI0.13-0.21)°1 ATk, 7, 14, 15, 18-21, 25, 27, 30, 34). CT2] COVID-19 &
o] thgt area under the ROC curve (°]5F AUROC)= @ RT-PCRE ¥=x BF0 2 AR
6712] A7LollA 0.79-0.92 (5, 7, 15, 23, 27, 34), 12| H19] RT-PCR F= YAF 4] &S %
F0 2 ARESH7719] Aol A= 0.71-0.96%TH6, 15, 20, 21, 28, 29, 31).
COVID-197} Qs = 40l = &2t e 340 e SAtet 73574 27t
ofl A = FFol tigh CXRO] AT =& H7Ft 6719] AA4L(n = 1514, FHEE 39%-76%
T = HHE RT-PCR)0IIA HIEH 91 W2 A+t n = 179)0ll4 CXRe]l thgh #l&
S 7|F0 & RIZEE 0.78 (95% CI 0.69-0.85), E°]%+= 0.26 (95% CI 0.17-0.38), 53+ 29
A7 (n =518)0)lA] W= 0.57 (95% CI 0.50-0.64), E0] == 0.89 (95% CI 0.85-0.92)°] A 1L, 67
AHn = 1606)°1 ZAGF] YA LEH]E= 2.50 (95% CI 1.38-4.51)0] 2L 241 H|= 0.40 (95%
CI0.25-0.64)0] ATH34-38). Tt AA7Lol| A CXRE] HI7 = 5Y o4 /430l = Abgol|A] 5 o]
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[#4] 212 3] COVID-197} SQIEI REA S Z0[3t SA0| Ui RISk 242 3

XHol[AH 8RS AZHAHCKR, CT)E ArEdHof HLp?

[ 3] COVID-197} 2Rl El 254 EE= 0|3 SH0| A= LHSHK| 42 &ALl R LS
ZHS1| fIsto] Uk WIS HAHA AL SH 8RS HAACXKR, CT)E 1a{e = JUCHAHD

saB, Z2H+Z)

COVID-197} QA =] A 2helel Azl JskA] §Rkar 7h& S0
+ B A = H7HE 2AsH] Slol A B 2 AR ZAke 3 BRGNS AR
g 715 A TH3). Fleischner Society2] Th2] gho]ol| A= COVID-192] 7u]dt A4S 7}
A8 217do] gl T F/AAE B askA] ehtar shlth4). Ziutt @4d2lekz] 9]
Sho]danQtof| A= CXR2 YA o2 ofstu|= Bhxfol|A| f-8aFA]9t Py H FxtollA| i CXR
e+ glon o5 JARlA vlol|A Hut 1S 7 4= AL 5F{TH4, 8).
TollM BE FEE e 55 5482 7 EAHE oA 2ok et st

o
rr
ro
N
T
o,
o
=
T
@)

£
=
Lo
e o

r{

%] ke COVID-197} S|4l =71} Bhe1s) ol a] FRgAzIAtel m_ ke A7 Qi
4732) 520l COVID-192 AHel Bafe) 19l A S Alolla] AAIeH 3 CTek 54 94k 2

7} 7Ho] AHAS 7 1ACH40-43). 2 ALollA BaiE 19l $hajo] Hl &2 3 AollA] 54%,
T2 ALof|A] 9206-100% ATt 2E A= CT 225 A4 (49 0-25) T 5 o] A4
Z742)(%)2 A+E3to] o) AW H=ES 7|Rko 2 CT 232 H7R3ich 3 Aol e 5 =4
F S AN 7RsA) 1o BRIE CT £33 H47H 18 o]4kel Zio 2 vehgthAdjusted hazard
ratio [°]3} HR], HR 3.74, 95% CI 1.10-12.77). CT %% A4} d5S vt iz nelo]
AUROCE 0.76 (95% CI 0.65-0.88)0]ATH41). = Lol A CT o] H¥ &gk 2= 0.75
(95% CI 0.66-0.83) 2 0.76 (95% CI 0.56-0.89) & E0]= 0.80 (95% CI 0.72-0.86) % 0.76 (95%
CI 0.71-0.80), AUROC 0.86 (95% CI 0.80-0.90) 2 0.80 (95% CI 0.72-0.88)°]1TH40, 43). 5
F/dAARR H715E COVID-19 Bl 9] Hle 2} of| & 7ho] il Holgozn e A%
of| FFHAL K o] TAR AT 4= = Zto|t}, T 3719] AFol|A] COVID-192 %1
T Sl ol W -S54 CXR Aaket A/ At 1he] AybdS B7I8ichn = 858, 104-416)
(44-46). Tt AT A U Tk H]E-2 43% AL, AFYE-L 3.0%-6.7% ALt BE ﬁ%’T CXR
AlZEE (9] 1-3, 0-12 = 0-48) 2 FAIE H W LS 7|20 2 CXRO 9= §-84S
F713 43%9] A7 YTt Aol M CXR S5= A4 2 o3 (91 0-12)2 U 7 &5
7tet B QlitHadjusted odds ratio Olo} OR], OR 6.2, 95% CI 3.5-11.0; AUROC 0.77, 95%
CI10.72-0.82). Y 32} 319 5 CXR $5= H47} 3 o)l -9 7)1 b3 of 2ot o]
A3l Hadjusted OR, 4.7, 95% CI 1.8-13; AUROC 0.74, 95% CI 0.64-0.84), 7] S A&
7FsAd k= o] ¢lgltHadjusted OR 1.1, 95% CI 0.8-1.5; AUROC 0.62, 95% CI 0.50-0.73).
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chjogﬁigjﬁjEJXI

[ 2= 4] COVID-197 2Rl El AR 2ixfe] 49| 2F A fleeelo| |50 it
2} SEHMZAM(CXR, CT)E ALEsHOF gL|7t?
sa0| 25

[0 4] COVID-197+ =felEl AR 2xte| Fao FF 3 fldaclel 70 w2t SRS &AM

(CXR,CT)E 1&{E £ JACHHDSE B, 2H+Z M)

JF= 7, E T_X} 01]—? G7toll 71o4& 4= Utk WHOAM = 555 /49| COVID-19
A

o
Fd o] Aol ﬂiﬁi 107H-°J CT 9191(47-57), 3719] CXR A74(57-59), 27 2] FH=-Sut
ATH(58-60)7F 714*#15212@1, o2 ArollA FRGIHAL Al Al7TE J¥Y ATk 1170
o1 AK(clinical outcome)2t FAF £712] ARHIAIS B skl =0, thAk
A} 4= 27-572 (5‘—11 =2117), AFEE-2 0.7%-47.0% AT} AFGE S S &7 F71st
SF Aol A= AFEE-S 14% 3Tt BE AtollA CT Hld Mg S5 52 40k, o552
g71etS=d 2702] AtollA] AR of| & A2 AUROC 0.88-0.90 (51, 57) 0.2 45133,
15 oJU A 7FsAd T -2J 5t AJHHA (adjusted OR 1.54, 95% CI 1.00-2.37)2 H A OLK5
CHARF 40| A= CT 5522k f-of gt /A7 QIRAh(50). &= T2 Aol CT S 55
akzjoll A 9-olsHA |§9}gu}(rnean9 8vs. 7.0, p=0.04) (50, 53) THAZF EAoll A= folakA] ¢
Ut shH, SR AA7IATE T AT EY R i) g Ast sl A

|

ERt
T ATt AATH47, 49, 52, 55, 56). CT QLPE 5 o]/ (H<]; 0-40) Q1 7% adjusted HRO] 7.2
(95% CI 1.37-38.68) (47), CT A7} 509% ©]/do]™ adjusted OR®| 2.35 (95% CI 1.24-4.46)
(47, 52), CT A2} 13 o)A} (#9]; 0-25) o™ adjusted OR©] 44.24 (95% CI 8.61-227.36) (56),
CT 35=9] adjusted HRO] 1.07 (95% CI 0.99-1.15) (55), CT =& 2|7} 23% ©]/d?1 742 sen-
sitivity 0.96 (95% CI 0.81-0.999), specificity 0.96 (95% CI 0.92-0.99), AUROC 0.98 (95% 0.95-
1.00)2 E15FATH49). & Aollxs A 24T A W4 37| o] 839 -=(AUC 0.82,

X
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I
rd—

95% CI 0.76-0.88 in training cohort AUC 0.89, 95% CI 0.82-0.96 in validation cohort) /3
4nko 2 71wt vl waked (AUC 0.78, 95% CI 0.72-0.84, AUC 0.81, 95% CI 0.74-0.88) 3-2]
7 =32 HASIATHSS).

APSE o]e]o] Aztel FR G ATl AoAIE st 3709 A4t} QI CT A4
7t 55 d”(E8s 371 Atad, 7SS, a3, S8 X8R Ae)) WA Pt folg
ABAZE Q2w adjusted OR2 1.19 (95% CI 1.01-1.41)ATH48). ©] Aol A CT Az=9}
L}o], neutrophil to lymphocyte ratioS g7 1efg thATF AlAE 3ol A AUROC %4o] train-
ing cohortell A1 0.87 (95% CI 0.77-0.96), validation cohortollA4] 0.90 (95% CI 0.81-0.98)°] Itk
(48). TF2 Ao 158 o]Ake] CT Z5=(H9; 0-26)7F COVID-19 SHEZ(FAH TR, 34
A&, 2E 71501, e HAE, &3, B olxgtY) AP AT AlSS B
SFATH48, 54). o] Aol CT F-5-= 54 mIvke vlarste], 107 o/ CT F-5-=2] adjusted OR
-2 31.28 (95% CI 2.97-329.80), 5-10% 2] adjusted OR-2 5.86 (95% CI 1.70-20.23)°| {tt.

COVID-19 49 EtollA] CXRI}F A/ Aaete] Al s Bole 2719] A7k AU o
AAF 41207, AFEE 19%9] oF AFLollA CXR 4= | & 299 APgEol tigt HRE 2.5
(95% CI 1.07-6.1), H& B2 S99 HRLS 3.7 (95% CI 1.07-10.2)°]{ch(47). FAIRF CXRollA]

HAE F= |, vl R, HE B 292 713 Al E oje} Ak AMGEI= oS A
|7} QARATE. T 2E 71102, S 2| & A} H]E0] 309621 3F Aol A CXR A2 = 3 ©]
Aol (HS; 0-36) 8 A8 75Tt Fofst A AlE Btk (adjusted OR 0.40, 95%
C10.02-3.63) (58).
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[3i&] E= 5] COVID-197} QI El YR 2X7t x| = WS BESALE +Fok=0
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