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Latest Insights into Long COVID Diagnosis and Treatment
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Long coronavirus disease (COVID) is a condition in which coronavirus disease 2019 (COVID-19) symptoms persist for over 3 months, and
currently poses a global public health challenge. Due to varying manifestations and lack of standardized definitions, diagnostic methods,
and treatments, comprehensive clinical guidelines are required. This review article, summarizing research and expert consensus up to
June 2023, provides recommendations for diagnosis and long-term management of long COVID symptoms. It emphasizes thorough patient
evaluation, including medical history, physical examinations, and tests, and advocates vaccination and antiviral treatments to reduce risk.
Guidelines for long COVID will be updated as new knowledge emerges. (Korean ] Med 2025;100:45-53)

Key Words: Long COVID; Postacute sequelae of COVID; Diagnosis; Treatment

Received: 2025.1.15 Revised: 2025.2.7 Accepted: 2025. 2.11

Correspondence to:

Joon Young Song, M.D., Ph.D.

Division of Infectious Diseases, Department of Internal Medicine, Korea University Guro Hospital, Korea University College of Medicine, 148 Gurodong-ro, Guro-gu,
Seoul 08308, Korea

Tel: +82-2-2626-3052, Fax: +82-2-2626-1105, E-mail: infection@korea.ac.kr

Copyright©2025 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted
noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.3904/kjm.2025.100.2.45&domain=pdf&date_stamp=2025-04-01

The Korean Journal of Medicine: Vol. 100, No. 2, 2025

29 T & 371 ol T4
“‘% = AiEA] o= AHE g
ﬁ‘l‘:}. A AAHC R Ha 6,500”& o] B+ Z2H195F
2 ¥ gAt= 50-70%, Hl

WAEC] T2 WAl HEA A=
EE 36-504 9g9] HlSol 7t
H|sfA] et o] 4 & 3y
A== o34, 1Y, ®
111 qu o] Ll-/\éir;} lfl___]—}\ﬂ T]o]
S A 7FsAdol AH[5-7l.

_|.4

r.&l-ﬂi
l

10-12%= ZopAltt,
A 7T Q0|2E Wo] Zge
Fol 21} ol EUTH3 4L 72

2 599, 714 dg 5o

—_

319

o,
[\)
=
Hir
k=t
At
ol
2
oM,
oX
[
o

WA HE L IS Sol 89102 A AT WAl
%o gath ARE 2200 W el 4] why 229

539 o] Z7RITH5,8]. T ZEUH9F TS &
371 Z/4olA S B g ALEAY F47] o] F 2
S0l Al 4= 9lod Algto] Xyl HsteiAY A
g Qlth F8 FAo 2= W&, ¥ (brain fog), 1AIH
% A T34 5ol 9leH 2000] 7HA] FAYo] BIHS]

ZE Hpo|HA 24, WY o4 ¥hE, AW
R B4, A7HAY, AAAE o4 o] AAEH 3] A
=2 Y229 oF 49%7F 4 E T 12714 W F 4 skt

ool i 442 st uiollA = Hlsst vlEo] &kl

ohy ARLHOSE

M
10
rA
rn
N
¥

ks

ox
fu

FZ2H9FFL T2 W o]F 374 o}t A
45 o2 giF Ado g AgEA] o= S4T Y55

el = A E ettt AA 2 A7 (World Health Orga-
nization, WHO)= ©]& post-COVID-19 condition® 2 &
oot F/gol 4 270 o4}
4 o} olojA = BF-E ELIUTH2L. vl= 2
(Centers for Disease Control and Prevention, CDC), =+HX.

A&HL 34 #49 % 34

A EA A E

46  elSSN 2289-0769

¥ (National Institutes of Health, NIH), ¥= S HE AL
A-+A(National Institute for Health and Care Excellence,
NICE), 498 4AAEZ A5 (European Society of Clin-
ical Microbiology and Infectious Diseases, ESCMID) 5|
AL ZJefet gofofl Zfol7h QAITH10-12] & FHofMe 7t

4 F2H9ZFToleHe §olg AHgste] olg st

F 29 o]F TH T F7h FAFY] OF 26-41%014 B
& & 1-12711g Afo] F7dol HAF a5l &
A ol /gollAl ©f &3] UEgom ofrjotofl b= &

3} Bu|Eot AA B sie13]. v]=e] 7holEkle A&
& Aol Al 4l2-S1te} B-type natriuretic pep-
tide (BNP)/N-terminal pro-BNP (NTpro-BNP) AAIS &
Zotal olom HAd Agkn HAdGetES AEst] st
of FH XA(chest X-ray)¥ ¥+ AFEIGSEY(computed
tomography, CT)& &8% A 11]"]’0]'%3}74. "7l A
AH(pulmonary function test, PFT)2} A5 <-%
pulmonary exercise test, CPET)= T&et 49l E Ao &
&3t CPETOl tigt 97 A7H(F 823%)E et 415k
o) 9 L E2H195F SA ] A&EE A
(mean peak oxygen consumption)°] AHHO 2 49 mL/
kg/min RUTHIS]. TFIF FA oA 7]&o] AR&-st
Hd FEEY7] )Y &Foly sl 2ASHAY TEA
Zo| =d 4= lal16-18] MEA Xete o] ik 1

of 8= A mg dFH:

>
o
offt
olr
)

OI

=
S

F 29 F47] 01F 30-60Y W 10-20%2] EAFollA A&

2ol §o] st 374 ol A48 B9 WA, T
71, Z2AA ol o8 Wlslelo At A%HA B
59 29 AT 91814 A=, B3 troponin, AL 5

o] QA= HET A5 H Y dHmagnetic



Jun-Won Seo, et al. Latest insights into long COVID

ATH20.21). <t
A PYES F=21H9 ARl B AR A ZAE

A1[22] 27] A} G714 32 weo] Fa3)tt.

resonance imaging, MR]) HAMS Al4g =

N,
AP
2
N,
i)
Mo
il
oX,
N,
ol
of
o
(@)}
=
e
)

Ao EAolt A&, 24 JIkte] whet cheFstde. 347
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) vholel2: 7l o] A& El 71219] Ugle] Waksia]
L grortuhy 3|2, ST, WARSH 5 Beto] 9 5
et et 27 1stals 7139 Ul B7HE 9fstol 3

: 7 glov] 57145}

g, AA 1 &5 XA 9 PFTE Aot

l‘

A A (fractional exhaled nitric oxide) A5 4] = T4
T3 718 A TAE 4= UoH23). A whetol w)
A B3t B B CTe 718A WA AARE AlfE &= 9L
t}. o]st HAF A} A& A 8RA(treatable traits)e] §lO]
H[Eo| 0 & 7]3]o] A&E = 49 Hl FAERIAIE B4
A5E2 13T £ QI v W T 2E|FAH 20| =(inhaled
A& A2 A AT 24 718

i)

corticosteroid)9] 4<%
Ao IS As A=A AALE Al&st H 2-45 B2 7]

al

293} o] 9low T 7E,E(fatigue severity

g A2, 29 A2 o] AYE L gow 714 g E Al
A 2912 Wb Yol TASHE Zo] Fastc Tt
T, Az P B o) g Qs Aw &

7H2 SR T 2o 520 AV} REsu e 27} AT
7hmasie] S4 452 94 AR AT S8t 94

& 883 5% 5 2 &R0l 2 4 JUH11,27,28.

455 BEES AR A T Hdf 197 A&
2 4 UL A 2-18%001 4 UERe: 4= UTH29-32]. FuHE
2 QA 2 oA o 22 FutE A A B 2 44

29 SRAN EolE R I {184
2ot sfAof 271 Fastar(33] A& Sl
= B AEZ=A ol o155 viAIst= Zlo] Add= ofof gt
tH34), ABAZ A-&F GEAE(naltrexone)o] AJQFE] |t

¥ A7 RESo] ARY W DAL HESa T

rlo
e

£5
FEL 329 -QPZMW £5] BIEE SHOR WA
J_,:_

T % AT AeHE RS} HYgelst AAMRI B CT)
£ 59 7193 AL AT T DY 5 A2 19T

H37,38]. & A== HIAH R =
anti-inflammatory drug), Ed%Htriptan) AE2] 2FA] So]

AR A &3 w4 ESF F831TH39.40].

A4 (non-steroidal

OIX|ZHOf EE= O
AAFf, HiE HE5E Astel 719
FEUH9 SERFY] oF 20-32%1A4 H 1= JTHA6]

glo] = 5 9lom 78 WS SlehH e 33, 445 4
A, Q7342 FAS H g oISt A 58 Agstofol At

I &2 W Z2H19S gEAto Al &3] Kl

= 77
o} 4 BN £ FHEL Wt 53] Ao Ei 7

Volume 100 Issue 2, 2025 47



ot eeks| A 21008 Al2% &4 #7225 2025

AF 91A(risk of self-harm or suicide)¥ Zo] 4745t 4l 5
gol A& A5 AR A=E fFstoioF st A

3% A2 RYo]
fluvoxamine< &<

95529 ARAZ A

ZasttH10]. AZEY Ae&s AAAJD
Y= FEIT Qlov v ZEv
o= Ao A1),

o\

PO
219 9] oF 34%=
235N, BWING7%) S W 23] 05%5401 2
oHA2). W BRUOSTE BA0] Sugo] 58S 46%
2 og o BuS(G8%I R 4o “‘(56‘%)0 #
Zyolo] 77k 59 BeH(14%) 548 BolV|= Rehid3). &

§ BEF AN 52 BB BT 5 Uk TR
e 2Ed A0 U BASH FBAY Xh“z) R
312 o8N S Gl AEAY 605%7F R Wel S
2 Al ol 44 A7) EAS oaégu}@. ZEEE
50] 69l A7% Bk W3 Besk Fasich 2ol

A 25 oA 91A] X F(cognitive therapy), T At
(sleep restriction therapy), A= 24 8% (stimulus control
therapy), &8 YA 2-3(sleep hygiene)5S E3H3t X3

% Q%(cognitive behavioral therapy for insomnia)< 18]
I 2EEE, 87 2o A&, EFY0|E Ad 42

83 4= QiTH28].

Oi

FEUH9= AT SR F oF 30%7F AHFONE Ao
ol F7HY A £AE AR T 4 HH45]. F8
Az 1Y, AFA B 23714 W A 7= W A
AcH46]. A%
7 27] Ado] Fas}

ot
[

W ABEE/] A8, B W AT 5ol
.]

A+H3-0z water swallow-
Sol AH8EIT I A2
= (videofluoroscopic swallowing

study)@t A7 WAIEA 47 AAHfiberoptic endoscopic

ing test)2} Burke AH7 2t AA

L Hlte £4) 5ol

48  elSSN 2289-0769

examination of swallowing)& #A3tcH47]. AFHORE
o} QTS 35, AAES A7A =S, 94 H A
5ol ZH I o7 At £ 9 HAE A7) Ve &
T aapoju] kAo Aol whEhA Aol Ae7ke] 7Y
o] Bag ke QlTH47]

Q1 HiAISE = Whstolof Gk WZAol i F2Ao)
o} Qigieo] 9onR 7ol 9
A 1, WA ER S, oA, oF] 3

sin-converting enzyme inhibitors, angiotensin receptor

Z+-& (angioten-

blockers, dihydropyridine calcium channel blocker §) &
o 154 g SR HAslciok slof o] Wk
sleltzt A2 g AE, AUY AE HAE S AW

AEA 715 =84 =75 59l o] FojZIh48.49]. &7
A7 Ao 7155
FHo g 24y
2 59 WS B 7|E5he Ao ® BAE glo] A#st
Al AR 7FssH50.51). 273007 A&E FS- =4 A

2ol A&7t aeE

FoJugt 2ol = ¢l Qi‘jr[ill

o2& 2 2z Y S Y3

&5 & EF|Z(post exercise malaise, PEM) BE 25 &
ZAF oFsk(post exertional symptom exacerbation, PESE)
L AAA, 2R A &= (mental exertion) 3 ZA4ro] 915}x =

el
ox,
|o
il
u\l i
-1011
4 m

AZEOIA 70 oful TrgRt Aol L
2 & mzohes g2 et AAeldA 71s
Zol(dix] ¥ES- o1, H715 Mot §)= AshA LA (52]
PEM/PESE 7}ol= 107 @=2] A2A](Table DE AHEE
N WAAE &F A=E F45] S/
7= diAl F42 A SA 9ekE Sl AAE, A

A 283 285 ol

A& 7Fsd &5 &2

ZH(pacing)o] A olt}5
AUniet tr=v AjZko] ZupdA W 4 ot




A 2|5 BlME ST 7|Et oFE U XiE X|=
ZHA| 7184 WSS (postural tachycardia syndrome)

o 719 A U FTHAETE 308)/3 o SksAG genH

1203/ ol/3Y AHE Uehh= AEAFGNR F8 F F2H9=Z 4t 421 FAtoll A= AEA ot (low
Ao g2l AAPR, 12, AAl o] mkETH55]. AT 5 molecular heparin)olq' v &3] 3ot (unfractionated

%= 718 I AE(NASA lean test) = 7|8 AANE AAHhead- heparin)e] §47] A& 2 FRECH10]. 1Y A Z=2Y

up tilt tes)E B oJFolAH[56] FE ARZE HERRE  195FF A FEIAE ALY T 2AE FEot
A, B1%= E-(midodrine), E2UY(clonidine) 5°] AH&E ok WM A RUHIFTET EAoA EH WHES R EE
T HEY (R 2E JAWE A=, ST AT B2 AN TS DS vRsiTHR7). 98 Aol - o] 9l
+% 5ol 1#E 4= qUHH57.58] = 29 ZAA rivaroxabans Foot9S W A vt
A 5ol RefotA FUANE thE Aol A e F-5a1A| Fo
oj3tof whZ X}ol7} QIATH59,60]. T T2H9S T &

Table 1. Screening questionnaire of post-exercise malaise/post-exertional symptom exacerbation [53]

Throughout the past 6 months, how often have you Throughout the past 6 months, how much has this

Symptoms had this symptom? For each symptom listed below, symptom bothered you? For each symptom listed
circle a number from 0 to 4 (frequency)® below, circle a number from 0 to 4 (severity)”

1. Dead, heavy feeling after starting
to exercise

2. Next day soreness or fatigue .aftgr 0 1 5 3 A 0 1 5 3 A
non-strenuous, everyday activities

3. Mentally tired after the slightest
effort

4. Mmlmum exercise makes you 0 1 5 3 4 0 1 5 3 4
physically tired

5. Ph'ysmal'lyidramed or sick after 0 1 ) 3 A 0 1 ) 3 A
mild activity

6. If you were to become exhausted
after actively participating in ex-
tracurricular activities, sports, or
outings with friends, would you
recover within an hour or two
after the activity ended?

7. Do you experience a worsening of
your fatigue/energy related illness
after engaging in minimal physi-
cal effort?

Yes No

Yes No

8. Do you experience a worsening of
your fatigue/energy related illness Yes No
after engaging in mental effort?

9. If you feel worse after activities,

. <1hour 2-3 hours 4-10 hours 11-13 hours 14-23 hours > 24 hours
how long does this last?
10. If you do not exercise, is it be-
cause exercise makes your symp- Yes No

toms worse?

%0, none of the time; 1, a little of the time; 2, about half the time; 3, most of the time; 4, all of the time.
b0, symptom not present; 1, mild; 2, moderate; 3, severe; 4, very severe.
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