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[ Abstract] Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused a large
number of patients with corona virus disease 2019 (COVID-19) in the world, with the evolution of the
disease, the problem of pulmonary fibrosis in some patients after the acute stage has become increasingly
prominent. Currently, scholars call it post COVID-19 pulmonary fibrosis (PCPF). Due to the continuous
mutation of the virus and different medical levels in different parts of the world, the incidence, diagnosis
and treatment of PCPF vary slightly among different studies. The degree of fibrosis significantly affects the
clinical manifestations of patients, prolonged symptoms of patients, the need for a large number of medical
resources and long-term professional care. At present, the diagnosis of PCPF depends on clinical combination
with CT and pulmonary function test (PFT), and the treatment depends on previous treatment experience of
other pulmonary fibrosis diseases, and there is a lack of unified and standardized treatment plan. Although
many scholars have carried out research for this, there is still no very effective treatment. During this review
the pathogenesis and mechanism of PCPF are summarized, and the research progress of related diagnosis and
treatment is reviewed.

[ Key words] Post corona virus disease 2019 pulmonary fibrosis; Pulmonary fibrosis; Pirfenidone;
Nintedanib
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coronavirus 2, SARS-CoV-2) [EYL5| kT #i B4 tRom 2 il
# (corona virus disease 20'9, COVID-19) 7E1{H # G K
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HILA el AEF RO AR ZEZ R R
M, IR0 AR AR B B R IR B G S5 A 4E 4L (post
COVID-19 pulmonary fibrosis, PCPF) ™M, ZEIA KA [E
FiH, PCPERAERMER KN, XFERRFERAZ
MHE%E: OSARS-CoV-2A4% 5748 53 T U SE % 0%, @
e 5 A EFETE AT ZE | LT EERIT U R 2 7 A
XK ORI X T PCPFHIE 7 kAR . 7EFRIE DL A
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BACA7.1%, Ti20224F 1447 3 91 £110%(1ICOVID-19 &
B3 G B S5 A A 4etean ™. 24 LU o B
¥ (pulmonary function test, PFT) NHIWrkHEES, FHAM
RWAFEER: 20214F—IHSARS-CoV-2J&K YL J5 &5 [ IR
ThfEMeta 7 MR8 15% 554 H IR il P8 S Th e s, A
39% 3 H IR BRI REREAS, T AN NI FE R R BL T BE RS
R NBA2%, KHEH F24.2%M . A PCPFIIH 7T
BERRATRER, 25 BRI H 5l S W7 ik KI8T SR .
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SARS-Co V-2 i B #2453 47 SAH 9% 8 S 7 -5 S50t 3
AR AN 127 (TR 7B ok 1/ A AL [ B8 Y o 0 W S
YR AN ACE R, SR RO S A, R R TR,
L B AR AR BRI AN S T AT 40405 R 2 1 AR A il 4T 4
b, ATV A R SR B R, R4 0 AR 2T 4 40 s 3R
FAMARAN LT, R ek btk B E, A
LS WYL ST, 4k R A PCPFY . KB H
A G EAE R ZE (A4 A 0 I 0l 3 5 i e
%), BHEYLSARS-CoV-2/5 A MG R A E (NFkEm
A AR IR R X DA R I 28 RE 7K P
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PCPF5COVID-19 2 #IH) EAE B & £ H KM H
W, AT KEFTL, FBEIGKREARRENSE . il
WrPCPF 3= BAK SE I ARAE IR 45 A CTEE 40 BhiG & 25 & JI T

BTG 44k B, PCPFEFTECOVID-192 1
B 5B I PR AR O . B . R ARICHEE . TE
COVID-19J5 #HNIFE 5y R AR LT R R AE . Wiy T
% 57 LA LI e SRR T I AR T 02 o Wi PR o L
WREE R, TESEEGMAAELNEE.

CT2ZWiCOVID-19f E B 1%, /2 K WPCPF Y 8 2
FBZ—. COVID-192 45 Bt B AECT o 245 FH R AR BH :
SR VLB RO T BRI AR . S
BoNE, ARSI MR R A S, H
SSVERI SRS AL B S, TEPCPFERH,
SR TT IR 53 FE A CTAG 2R ST aRSs 384p 5B LA i
W IEED AT AR R, EE MBS TRIE &R MK
SRR CTH A4t iflid %2, HitlEES,
A LA 5 2 WO COVID- 19 f5 Ml B CTARMEA & M 32
OUIEBR AT, QBB S5F4EMIES, QUL N
FEU BT EM, EECTEPCPFZH h i dEw HIE. HAf
ANFPCPFRFFAE FHCTE & 7 EANR, i 48 P 18] 5 P il
I7 It Warrick 340", BT &k Al 18] 5% [ IchikadoiF 73!,
DABCH 4 N T BEAR S B AR o AN FH IS b 2%,
LI BURFIGAE /M7, EECT & YA E BB COVID-19
i 0 it T g3 L AR 2 ELAT v R Y. (L /E PCPF L

FIWirh, CTURRA —ERIRME. —WieA H HkE o 7t th
Xt 7 RBRE A . CT Y4345 20 T I PAR £ 5 CT A 7R R 33 1
PCPFI KA, RILFFCTIE 4 AR T R R i %, e
PR A I CT B2 8 00 28 5 o ™). 3T B DR IR C T
ol b B — S AR SRR A T B AR I — 3, A
— 58 it 2H R B A 4 B M AR 4R AL, X RR TE V2 RO AF 4E AL
S8 SR Bt 7 B 3 i — SR A 9T R R e Ak R R T, T
T — TR BE VB AR S TR AW, R MECT B,
39741COVID-19 5 H Ml £T AL AE K95 120 dJ £ 1/3 R
PR M 98 40 27 2 R SR CT v < £F 440 % T 58 B Ak 1 iE
B (R RSP KRB Pk s S AR
th) FREFE[APCPE!”., /L PCPFJESARS-CoV-2I% e
SAM B, (H H AT G T PCPF 0 %6 55 450408 i AN B
ff, T B (R EE A REA R T K BE VT T

PFTTEPCPFiZiA T A A EEIEM . ZHPCPF
B MOLVR BT RE T B, 0 & PR PR S Th g
FErs®, EE MR} %4 (British Thoracic Society, BTS)
T ERECOVID-19 8% Hi B J5 34~ H #E4T7PFT! . B
R . R EBRKCOVID-198#, fERFEEL~
2 A AT RE S BB Th e T B, RBTSHE WU 5 o
JE R £ E U B S I AT PR T 5 2
COVID-19 3 MR FHTPFT, DU K K2 75 & kAR
PCPF'", {HYF £ EJE & LIEMAPFTRE, HilGHi
PR AMNE ML a4/ &6 (interleukin 6, TL-6) 7KFH]fig
Y COVID- 1975 1 /™ 5 A5 FE 1) WO R 2 °,  {H%¢+PCPF
F TR 75 58 2 5 i LIRSS . Rk, JF R LA R 23
B FEAR TR FREE) DU BNZ W, $RoRiasr B pL. P4k
T J B A e FE
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L BUer4eezs®):  H v WA B P 4E ik 25
AR R EAN R e A . AR SRR —Fh CUIRPTEF 4L /N oy
T, EENFCIEITR . FUEALRPIL 434N Jr 1
DR A 2 e Wkt IR e R mT AYE — @ R B 1397 PCPFRY,
JUEAT R IE L AF JE B 2 PCPF 3 b 1 B9 2>, (E 3
A GRS 5 I AR . Sk G P E BRI — T R R 56
Bo%, COVID-19EB% At AE el E, King/® 5w
PF4 (King” s Brief Interstitial Lung Disease, K-BILD) .
BIT A CTEE S 4 LR HAB VPN Fa AR Clfe ACRE IR 5035 Ief
)R T FREEI )45 ) 5 22 R0 HR 2 22 S R B G it 2
Mo AHIZMFRA L Z A RAOGEAT T A BEV, W Fa bR
BREPFTHE#:Y, Rk, < F bk e BH 7EPCPE I #i 14E
T B S B IEAL G R RS R, H Al S 2RI R
R IEFES R T, ben v B ACUF S B TF B 13 5. XL
H. 20, DLBFDNR R AOIERRE GRIEILS:
NCT05713292) , H4k CEPREE) MEIE e B FlJe i Je 19T 24
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Je ik e & — /N T IR E B R A B ), B Ar
HEAAE 5 I MRATA A K I F (platelet-derived growth
factor, PDGF) . WA 444K A F (fibroblast growth
factor, FGF) . & KN KAKEF (vascular endothelial
growth factor, VEGF) Fl# AL AEKHFB (transforming
growth factor-p, TGF-B) %A 5%, i MHIELT4E4b(5 5
5, BRI A A . TR, o
A DA S 4t B A 356 53 B 43 43 b, I 2 T R R T A 4 A
(idiopathic pulmonary fibrosis, IPF) JAJ¥y, [KUILH2E4 %
WA R A iy WA RW, JRIk BAT REA MR
IPFA bt e, HHARKRMIEWMES . TRt IR
WP, XN | B AL F COVID-19E4R, — ek
W2 Wiks R A W I R EURR R I, Fitk, 7EIRRIE
JYPCPFEE I vk ¥l B AfJeikJefmfEPCPFIRYT 1
IS 22 R RARIEDT, g AR R Ik SR A VR 9T IS Al A 44k
AR L, CTH A RIPFTHRARTEYR T 2914~ H i I B 47
P9 HRTE 4 COVID-19 83 1 Je i Je Afi i R R 56 18 75 1
7, I CMERE .

W R FKE WA —FKIREE (diffusing capacity of
the lungs for carbon monoxide, DLCO) << 50%HJ{# FALIE
Je BB R ik R AT, (HE % COVID-19: % ikRL & PFT,
DAL 55 LRI 50 A I PR 6 B LA 32 25 W s PR 456 FH PR F 1A
L. teah, fESIF IR BE R, %
NS BF w25 &S, Hekemayitn
X “IRHBEIRA R, FRAKERERKRIE, 5
YRR, — B RR T Fol R & e .

2. WER A . BE B BUMER AECOVID-19 2 A R 27
HeL AT PR EE A A AR ORI EMIETT

(B KR M0.5 me/kgiR JBiA e, “FIidcis il &l

26.6 mg) [FIPCPFEHIEIRIT TG Thae R4 T W B,
ROEAE 2RI H R R R IR AL A 6], (HAE
YA KA REIER (= 150 mg/d) fY &35 AL A7 ]
B R 450", EFXSPCPF, R iGIT MU EHERE &, 6
TREAEH . AWBIRE T B H B HNIECOVID-192
PEHARME A T8z, HEEE I T IR R, CTH R
et g, BEERFSRAMRIIA (> 2D, MligF4E
WIE BT A R B AT E B R EPCPF %20~
30 mg/dfE 2, 28 EHEE10~15 mg/d4ikiafE, Fst
e TR ARt 6 2,

3. LAY N-CEEFE AR (N-acetyleysteine,
NAC) Reidid 48 ot H R AQ R 4 B A e i . 4t
RAEFDY, FEFNACHIE FIAL I B AE Al £ 4 1455 99 o
RO, A F IR ENACH BefEPCPFIRYT R E — &
PEFSY. B AT 9% T NACTE Ml £F 44k (i 78 2 S rh T1PF i

H o AHHIEFANACHA LG IPF £ Rl 4T 4 225,
RIENAC 2 5 HARZGYIBR b Q70 5 (A2 R g nae i 4
fifi EANFA600 mg/IR. 3¥k/d NACYAYT fE T 4 Hh R B IPF i %
it 5 AN RO REDY . R, BT R BINACS L A JE i
BCH TURITIPFRS, NACHIINA BEAAA B & 52 it 3k e i i)
A, HBHRINETEA KDY, BELT48F &
P, BAAAITIMIPFE I h e 207, ik, 675 20
FE AR ZRENACTEPCPF 7697 7 28 S BTk

4. RARWEW: T2 RBMLE W EFE R G prE L.
R g 4ifh. W7 W& (Tetrandrine, TET) Rl
T #% KB (nuclear factor kappa-B, NF-xB) {5 5# %
W AEREEA . TIRIER, AR W 0L i
-2 (two-pore channel 2, TPC2) #I#|]SARS-CoV-2 )\
TEEHA RGO, T RAETOR AT B bR E
FEH TETH TR T W i 4 44, MHTET/RE, EE M)
REBALTE NZEte, XILRTETHE IE 22T 44k it Je .
W2 H B TETH T COVID-193677, KIRHTET/E %7
R R 57 R s R T AR AN, s,
[ Py 7 T TETA +COVID-19:8 3 (1 IV I R 5, 4%
AN T 18~75% i FE RV FZ il AR KICOVID-19 835, &
BASRMBEE, BHMELATESER (KAREFILS:
NCT04308317) . [Hit, TETYEPCPFH [ Bk 3t JE H
R, 75 S 2 I PR 0 45 SR

5. gy BR T PR RAMEY, T2
FUABFFJE T H R J5 70 56 I PR 56 LR 2R FE X PCPFI)
YER o W T30 97 A A 3R IR A R 2 48 A 4T AL
BEOGER BRI T HR EA I A M — I 2 b . XWE
BEALG IR BUEG 17202044 A JFAG, SN 18~65% $ hrifE
COVID-197697 Ja I A 4eAb B 2%, R P4 B HEPFTH
kr: A JifiiG & (forced vital capacity, FVC) . DLCO,
6535 4TI 5 (6-minute walking test, 6MWT) FICT;
IR SR IMAA WA (oxygen saturation of blood,
SpO,) B L K FER AR . AR ESE RTINS
NCT04279197) o JbHUK 5 — R B AR R 71T
GHLT AN —TZ 0. T BV BRI, B7EIT
fli Xt TPCPF A h A REM 22k, IANEH
HFEH12 ACOVID-19 HCT R il 4 440 12 Wi () B 3%
FFLIGIRTT R SO FCT R FI6MWT; IR pi A4
ARSI . ETRIRITFI )5 (St Georges respiratory
questionnaire, SGRQ) . MR M ITfiE R (modified
British medical research council, mMRC) 4} A fifi i &
W GAEEId5: NCT04334265) .

6. BT EMELEECOVID-19)5 BN 4T 44k i) &
Bfal R FE Lz —, mANASEE B LR A E AL
R, P4 EEMA (reactive oxygen species, ROS)
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MM L @A RMPITT-M. RMPCPFEH KL HEK
WIET . Bk, BHATIERIE R AT R PCPFEF MR R
I P AEE EE IR, 201S4EBTSTE RIS H, 24 1) i 14
Jifi 5 B 3 i EPaO, < 7.3 kPa, FEAEAMEKN. 4140 s
ZAE (MAARLLE > 55%) ; FELENGBK i Y 10 B4
# 2 Pa0, < 8 kPaltf X KK fE 48 JT7 (long-term oxygen
therapy, LTOT) ", [H % ZHEFE 4PCPF 4 Sp0O, <
93%Ihf B 34T T EE MRS (American Thoracic
Society, ATS) 48 Hix T A 7™ B 18 M # S MR S IE 1
il 1) 5 £ 2 R B 5 AT 1S WA T

7. TAIMRIGYT . PCPFRIRA — L3 (K36 I7 7 AN TE IR
=, WTgIMAE YT . £ EE20204E3 H E 3 I GARM-
COVID- 191 PRI 56 & DA% kv 53 55 U5 B Fig 1y 41 2004 1)
FoJRT4HM (cellular stromal vascular fraction, cSVF) LA
BEFHHESROI S AT SR G, ZREAN T Em S
#ZCT Chigh resolution CT, HRCT) i 2 H i 3345145 11
COVID-19F 5 8, FEEMRARFIRER, KE
TR MBHRCTMOMW Tl & iz 3 i GAR Zid 5
NCT04326036) . 3 ELECOVID-19T-41 L4 7 J7 ifii th &
FEAE SRR, A BN R IO Je 5 e A N KR ) )
FEF T4/ (umbilical cord mesenchymal stem cells, UC-
MSCs) &I7EAECOVID-19, T #1571 Bl Ak i 45 S %
B, SxHEAME, UC-MSCs4 ¥ CTH 7R i E0%
A A AR S 2099 AR AR B AG B 31 568 35 B, SR I 6MWT
HE R IMBERUC-MSCs 4 i3 A 12 3 §e 1 v 15 2 B 2
Ej1§[44-45]o

8. ili#s#t: X T-FECOVID-197 5 $™ 5 fili 4545 1) &
HORUL, IHRSAE T RE R RUE R L. T2 EE
LA T T 1261COVID-19/5 He 2 life it 1) 2%, A4
B R L 97 389 S 7R TV TR R 488 £ P A 497 LA B i £F 4
PRRFAE, 1240 55 35 7 I B A8 96 391 B U B R RS A I AR R
TP, — 3 [ B LI T 8 T 3041120224F 1 H £20214F
OH B2 ICOVID-19 8%, #HIE202 1EERIFTE R A
100%7, (H AR T 4k S 5%

VU, gk

i T SARS-CoV-2{4 RF 4L 77 1E H A Wi 58, PCPFE
WIS L, AR 2RG—5E, Hah, 4
WA G RENFZE R, BNz AMEER, BEENIRKR
BRIT AR S AR o I PR 5 A 7 ) TR i AN B B 45 591,
FEX 5 & W IMPCPF 38 Kb 7l HAETCOVID-19/5 &
WA B3 B A A bR B R I T BEIRANR R, AL
REAR VIR PR ERECOVID-19 3 18 F KRS (CTHIPFT)
KA AE R, 38 n] e 32 LB iR T ¥ AL, M ATPCPFH)
TBIT B EE MR R RIBIT &% %, ke 4
ey (AR JEIE e A ) LLEEGIIAAY CFE

KR E) S APCPFHBIMIEILEBIT AR PHEEPN
COVID-192 1 1Yy 208 B 3L, #urgvr 2 2F ey
FIE AR I A A RS B T PCPFIG YT « (B K ZiR56TTF
JRI (R B APk Z B0 20 B UL SRR L /EPCPF H 9T
M WA BRI AP BE R LR PCPEI R 77, A
fBEARKSHHLZW AN EIFIPCPFIIRZE F .
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