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BE: MEEEMENAKMER, SEKEE SWH 7 (immune checkpoint inhibiter, ICIs)7E it Sz ik
98 H 1) L FRSR AR V2« TU T 24 7R B it % (coronavirus disease 2019, COVID-19)/E A —HM A G851 &
it 2 PRI PR IR S s » R P AT SR AR ICIs YR 9T B S ol BB P IR R R IR B E R R IR R T
HEZ—. BRCOVID-19AERRIIT, EHIEKRFIEET R, —ERESIBRYE, BEMMIERIET
YR, ARFERZENNE, WA RAHNBRYE BEHTHXSN, DEAERERRERS. B
#1: S HTICISIEIT ELMFRICIs YR IT 4 A M sk il AR B B IR B R IR R R B, IREWAZ Al
RENEZF AR TRMER. Fit: FFHEKREE2022-1222023-0258 75t 12 T B 7644 i Bk N —
BeseiapE B, HREREREZ AR SIHIF 4 RICIsIe T AMIEICIsIET A, R RITRR ST
WA ERERERREFEESM. AN, EHERES, FHEFREITHERRGER. BHKZ%R
R B R RAERZ RIRBFAEER, HHBBSLEEARURR S HTH A B H PR R, 4R BREH
AN1915 A Brseikfipm B, H, ICIsigyr4desHl, JEICIsIEIT A 1236, B FHEERYS HIA576)
1985, COVID-19BEIEHAF I RERARBSITEE L (p = 0.48). HF, FHHEEHFIIT155A,

ICIs{EITAS7 AN, FEICIsIBITHIB N, WARMRERELG T FER (p=0.67); FHHERFERHEFANRT
Git¥ER(p=0.79); ERIZFERBAR LRI EZER(p=0.99); EEMITCTIIT1424], ICIsIETT
He, ik RERBIICSHAAR, EREELITHEE L (p=0.03); EWZFEERSH& 2 BAFEH
KM (p=0.82). Z5i8: ICIsEIE KISk B o COIVD-19 45 it & i R A R BN, "AE5ICIs
BE AR G B A5 s P G BE RS A, 3D vpk B2 5 A Jis PO YRV, T COIVD- 19/ 4L J5 3 bl AA 4 M IR R
B, FRESBEN A RE TR R, WEHEERMR.
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Abstract

Background: With the continuous development of medical science, the application of immune check-
point inhibitors (ICIs) in malignant solid tumors is becoming increasingly widespread. However, as
arespiratory disease that may cause pneumonia, whether the clinical manifestations of novel coro-
navirus disease 2019 (COVID-19) in patients with malignant solid tumors treated with and without
ICIs are different is one of the clinical concerns. Although COVID-19 does not have an outbreak, it is
still commonly seen in clinical practice. Once a patient is co infected, whether it affects clinical treat-
ment decisions remains a concern. Therefore, this study included post infection patients for rele-
vant analysis in order to provide guidance for clinical selection. Objective: Therefore, the purpose
of this study is to analyze the clinical manifestations of patients with malignant solid tumors in-
fected with COIVD-19 in the ICIs treatment group and the non-ICIs treatment group, and explore the
differences in clinical manifestations between the two groups and the possible reasons. Methods:
Retrospectively collect the solid tumor patients who visited the First Department of Shaanxi Cancer
Hospital from December 2022 to February 2023, and divide them into the ICIs treatment group and
the non-ICIs treatment group according to whether they accept the inhibitors of the immune check-
point, and use chi-square test to analyze whether there is a difference in the incidence of COVID-19
infection between the two groups. At the same time, among positive patients, we use chi-square test
to analyze whether there are differences between the two groups in fever symptoms, cough and
phlegm symptoms, and pneumonia incidence, and use the two-independent sample t test to analyze
the positive duration. Results: Finally, 191 hospitalized solid tumor patients were included, includ-
ing 68 in the ICIs treatment group and 123 in the non-ICls treatment group. There were 57 and 98
positive infections in both groups, respectively. The incidence of COVID-19 infection in both groups
was not statistically significant (p = 0.48). Among them, there were a total of 155 positive patients,
including 57 in the ICIs treatment group and 98 in the non-ICIs treatment group. There was no sta-
tistically significant difference in the incidence of fever between the two groups (p = 0.67); There
was no statistically significant difference in the duration of positivity between the two groups (p =
0.79); There was no statistically significant difference in cough and phlegm symptoms between the
two groups (p = 0.99); A total of 142 chest CT cases were rechecked. Among the ICIs treatment group,
the incidence of pneumonia was higher than that of the non-ICIs group, with a statistically signifi-
cant difference (p = 0.03); There is no correlation between cough and sputum symptoms and
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pneumonia (p = 0.82). Conclusion: The incidence of pneumonia after COIVD-19 infection in solid
tumor patients treated with ICIs is significantly increased, which may be due to the activation of the
body’s immune system by ICIs, which leads to imbalance of immune homeostasis in the lungs and
increases infiltration of lymph node cells in the lungs. However, COIVD-19 infection triggers the re-
lease of inflammatory factors in the body, which also leads to imbalance of immune function in the
body. The interaction leads to a significant increase in the incidence of pneumonia.

Keywords

Malignant Solid Tumor, COIVD-19, Inmune Checkpoint Inhibitor Therapy, Viral Pneumonia,
Cohort Study, Retrospective Study, Analysis of Clinical Features

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

T e RR R DR A RE AR B AU VAT B R IR AL T e IR A, BTBL COIVD-19 AT #AM, &
PERR BB Y COVID-19 Jig H I A I A 1) ARG W] REBE /. S A sl 411 7% (immune checkpoint
inhibiter, 1CIs) & —Fi WL 7 PE A0 B S8 T2/ 3 2RI A S B LA, P LSS0 T 20 My A0 3 s g (R H
CE OSBRI AT I I FB 2 —. B2 ICIs A RE SR A SRR N, 3 T 4N S0
Ga g% N H S PR A K 405 R PR EESE, 1T COIVD-19 Lo th & S8R N %% R4S, LA
FRRER T BB B, fER ICIs Y97 U PE MR 35 I s COIVD-19 JE G PRIFAIE & 5 23 K AR i
We 2 ASCX 2022-12 & 2023-02 72 UK VA B A4 G 88 Ja N 5 1) SIS AR Jivd J8 8 BRI RARFAEdEA T G, A
MRS B I R IE T IR B S %

2. MEEH*®
2.1. MIREIR

e e B 2022-12 %2 2023-02 M RIS T B 76 44 e 12 Bt o — o A0 i e Fiogg s 38 (i PR W ) % I
IRHEMR . AINARAE: SRR ISR IR B 3 o B B el PR Bl 2 2 Wkt R ALl R 85 21297
TTREATHEILR)Y , BIFREW LA Iz —: (1) B BRI B (2) Ry
JEE PRI EE 2 T 2 B B el PR B M G BRER 1 (IgM)FUR R 19G FUAARIS A B o HERRIG IR B2 M R 3G
HERRBE U TR A SR RREE R A I1CIs Va7 (U346 H AT B 7R DA BRAEAE AT, {5 2458 1A) 3 /> A LA
W) N ICIs ¥R 7 A FNEE ICIs YT 4 .

2.2. ARG E

WO T — VR, WGP DR B0 VR . — VOBV AR RIS . PR BECHUMRIYE T 251
P WRPRRFE LR B A R 5 (A AEVA TG IR DA B COIVD-19 I JE P I . TR VR
Wais CT. HRAR: CT ik BIAR 4 BUHI i 3 R T AE L R

23. G FERE
KHI SPSS 26.0 AT Gt i A0 M, THEBURHEBER I 2 K30 BOELLI L 2 s THEREEPRM X £
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For, HBCRAMAIEEARR t 55, DLP<0.05 NERBEEF SR L.
3. R
3.1. —fRE R COIVD-19 BURA#EFELA R By =R

RN S HEBR AR, 2022-12 %8 2023-02 J 8] T~ Bk 78 44 Jig = B A Be 4 & N4 2640 1 3 3kt 191
), B¢k 118 B, &t 73 4, FIER N 59.4 %, ICIs iy 44t 68 A, M COIVD-19 FHTE 57 A, A
P11 A JE ICIs A T4L3E 123 A, COIVD-19 [t 98 A, BATE 25 N. Wil +, COIVD-19 BieR
ZSR gt = (P > 0.05) (3% 1).

Table 1. Comparison between whether immunotherapy was used and COIVD-19 infection rate [n (%)]
= 1. BEBFERREARTS COIVD-19 B [ELLE [N (%)]

251 B4
= i
ICIs ¥RyT4H 68 57 (83.82) 11 (16.18)
dE ICIs VRIT 4. 123 98 (79.67) 25 (20.33)
HE 0.493
P1H 0.483

3.2. RAEREMATHES

FEME B 3T 155 N, HA ICIs Ay 4 57 N, HRIMEIR 38 N, TTRIMIER 19 A; FE ICIs JGIT
H, 98 N, BHRMEWR 62 N, TTEPIEIR 36 N. GiilERER, KPEGEIRTE ICIs 357 2HA19E ICIs 157
W R AR Z oG5 2 (P > 0.05) (W4 2).

Table 2. Comparison between whether immunotherapy was used and fever [n (%)]
=2 BRRERARBRETSEZHRELEN (%)

ZH 3 151 %
= S
ICIs yayT 4 57 3 8(66.67) 19 (33.33)
4k ICIs VAT 4. 98 62 (63.27) 36 (36.73)
=} 0.182
P1E 0.670

3.3. Mz, MZRiERERBAPRIET

P BAYEEE T, ICIs ¥RIT AL IR iR 39 N, dF ICIs ¥R Y7 2H Hp H R . IR
H 67 No Gitai iR, WIZRIEIRTE ICIs 6T AR ICIs W7 PR AER T B4t Z 7 (P >
0.05) (WL3 3).
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Table 3. Comparison between immunotherapy and cough and sputum [n (%)]
# 3 BEERRRIAT SR, R BN (%)]

T % B % R
ZH 3 Uik
= &
ICIs VAJT4H 57 39 (68.42) 18 (31.58)
Ak ICIs VR4 98 67 (68.37) 31 (31.63)
P1E 0.000
P1H 0.994

3.4 MRNEZEXREHRAFHESR

COIVD-19 /&L 3F 52 B M CT M43k 142 I, I1CIs VA T4 52 5, KAMGK 46 B, K&kAENi% 6
#l; HE ICIs ¥R T4 90 i, KAEM% 66 6, KKAM%K 24 B, Giitss RER, MRKKLERLE ICIs A
JPHMETE, 5AE ICIs AT A 2 7 BA G245 (P < 0.05) (L3 4).

Table 4. Whether immunotherapy is used or not is associated with the development of pneumonia [n (%)]

* 4. REERARERTSMREEZBEXRN (%)]

ARSI A RIE
kil %
& i
ICIs JAJT4H 52 46 (88.46) 6 (11.54)
Ik ICIs JRIT 4 90 66 (73.33) 24 (26.67)
k! 4,527
P fH 0.033

3.5. EZHK. EZRRIER SRR A TR

FHPE B E IR e il CT A& 3t 142 Bl AWK, WRAEIRE 97 #, kAR K& 77 41, K
KA R 20 Bil; TCRZMK. WK 45 I, Hp R A A 35 i, RKAEMTRE 10 Bl Gt AIRE
N WM RS AR T R AR TS AR SR (P > 0.05) (L 5).

Table 5. Comparison of cough, sputum and pneumonia [n (%)]

5. BEZE. ZRSMRLEZ B (W)]

MR REH R
45 W%
b i
% B R 97 77 (79.38) 20 (20.62)
VA E T3 45 35 (77.78) 10 (22.22)
bkt 0.047
P 0.828

DOI: 10.12677/acm.2025.1541053 1255 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541053

KR 8

3.6. HAXHAMADIES

FHM B 155 N, ICIs ¥RyT 4l 57 N, Py R%CN 1042 + 8.45 K; FEICIsiRIT41 98 N, 1y
HRAREN 1077 £7.18 K. Gl 4R ER, WHEHAREZEZRAEE S H#E (P >0.05) (I3 6).

Table 6. Immunotherapy and duration of COVID-19 infection (X )
52 6. RBIETT SHERLIFEMEIER(X £S)

21 5 IR W R YRR (X £, oK)
ICIs ¥ 741 97 10.42 + 8.45
4k ICIs JRIT 4 45 10.77 +7.18
t {4 -0.270
P{H 0.788

4. 7ig

TSR RO E —BHEEA T, HERFIEAL]. FEEEZRENABRRE, GRS
FHIFR S 28 BN P RV TT I — TR It dE g, A2 K 20 BO M SR IR ) — 2 e — iRy T T R IR 2
ARREMEM2]. ICIs @ Nl T 4 Dhae K AEEH, BoE T AR mmgni. SR G%E RS
FIOE 2 ICIs Y97 BIBEAL, (H B2 2 Va7 A O A R R immune related adverse events, irAES) 1 5 i
KB Z[3]. 1M 2019 4F 12 A R KM COIVD-19 AT, BONEKAIL TS, Bk Z MEE EoR,
7E COIVD-19 VAT AR, AR S8 DU AR £ BBl 7 J5 S8 22 1) e 77, RGeS m,  JF HoJF
JRE H IR AR B = [4] [5] . bk ER AR Is /I AE « A a3 IA S B T A RRESE . S8R A A R 1 R
TR EEAS K45 R A SC R 3 AN E B e 3R, 10 ICIs Y E T RE F R BS AR B 00 T 400, MmNy
TR PR IAEN T R, T FEESE B5[6]. SR _EIR SR R IEHLEIA AN, BT DLAHE 7t 0%
PESAR IR ICIs 697 A AEE ICIs YA 7 B IR RREREAT G vt 70 b, DABA B A R AL R SER & B AR E B3
Z 5, [ ICIs RTT JG &G COIVD-19 & 75 [ I AEPR I 25 K 7™ 5 i 2% 45347 1) 7

B, MAEWARY, LEFEHEME. BIRRE. BEMIE. B S R SR a s, K
A PR e DR M % 1 RIS B e A EEUE 1) RV 3 v T B R B [7]. (ER IR A SRR L
B ICIs ¥R T 2H59E ICIs 197 4H COIVD-19 IR G2 2 [A) [ 22 5, AR SO AHORER AT 20 b, 45K, o
Wi RS ICIs 1697, P4 COIVD-19 HRGR T A2 2% . HILKRE, ICIs MfEHFA2
ok COIVD-19 B YL XSG . H2 ICIs AT 4K e BN BIE J L2 SIS IS A, PR =
W5, AFFFEIHFRGN ICU BT N E R ERE EE .

I ARIEIR Ff1 B SR, WFFC KB, A Omicron fHT el 46 BB 38 i ILARER R . IR . R
WA PSR . VSRR AN ZE[8]. AN AR U M SR IR A IRFE A — B, DAk, Omicron JEGL7E St
SEAAS 8 FE v 5 I R R RR R A HU AR SRR I B SR e MR R o TSI SRS A5 R R,
RAGEIRTE ICIs ¥ITH 53 ICIs WRIT AR AR 2 MG 22 57 . ICIsRIT G, RIReS 75 R MLIR $0E R
FHIRERG ARG IL-18+ IL-6+ 1L-17+ R IRFEIN T (TNF)-a T3 (IFN)-y 25, 8 SEUEE BB,
I HH IR0 R X [9] [10]. 1 COIVD-19 [RIE G [RIRE 2 3 BN 58 14 K1 BB, BT DAMER 18 £ 2
HEM 1CIs Y07 40T B A A KU B8 5y, (HARSE AN A Gt 45 20, AR AR AR T B St 2 25,
AT FENHNEN D, T BEAELE— & BT o
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LRREENLIFE RS REIR, X COIVD-19 BAE 38 1 5 W% K 55 K A2 30 41.5%, T sE2H
IR % 1) AR 2 AR e AL, I SRR I R AR R L E R R R ETH5E . AN EE
BIUNARIE, WEZIR R AR N 68.4%. Ff HLAE ICIs VA T ALAEE ICIs VA T4, B8R 1CIs 4N kg 8
e, HERIFARASGIFFE L.

TERG IR AT, ARG R ER, ICIs BT A &M R AEFHE S TR ICIs 74, WA
=5 B G2 Lo WEAR AR E , COIVD-19 FrsiLili 4 fE W1 IR H RPN GGO (BE I8 2% & ground
glass opacity, GGO), 4Jifiiflfi 5 & B WHG AT, Ml s i SRS R, ARk & T RSEAR . sl
S ATAE 1D B S DR A /NI ] S5 9 RS HA 3G 5, [ B RV s 9 K E R 4 i i [12], #E Rk Bat ] R
IF) B A7 SV 70 SUE Bk A B0 e 1 % ML A R SR [13] . 1 COIVD-19 86 % Fir S50 25 1 it 48 %
PEVERN RAE AR F R ETEAT IR 7o RN ARG, Jee Vi 28 & 48 vT Be BB A0 35 1
JTH, T AR R 0 S AL IE 5 4 Bk 1A USRS PRI N, TEALR T dHARTE A TR R
153 0 ) s A £ 45 2 9 b e S T S 38U 8 R A [14]. S — 5T, AR T Ik M AT DL KB 8
KT, S5%0EmmENRE. RE, Hd, IL-6 fEMSREAs st A (2 % /ER[15]. 1 4 LA g
COIVD-19 J5 IR BEUEHE 1L-6 fEN AR ELME 7, M FEORTEEM R R E. Frel, A ARs
&5 BELR ICIs JRIT AL 4 R A 3R 14N, AT REAN COIVD-19 UL 5 4H i R R 5 ICIs JEFEH, &
BOREZRIG: 2R, BN ELERAR S LR 5y, WAl ReAFELE o g A ICIs YA IT Ja R A e vk
fifige, tHT7i%Y% COIVD-19, R AMH CT Jauli Xl 2 Bt 2475 S BUS AR R AR .

W% IR 2% P R A T B 500 B0 S B 45 A7 A O, ICTs 1R YT AR ORE IR K AR 2 v, $m
RAERTEMREN, SWEEMHEAER, RESEBZMIZIERNE, X505 RIIER ICIs HITHH
it 9% J2 AR 28 B R 3 g8 R — B (R PO IR B A it SR L B gt ¥ 2R, WRESEEEED DL
Bt S8 S5 N R AT AE — B AR

B2, ICIs ¥89T7 J5 COIVD-19 /& GL 1) & Il RAEIRAH LR 1CIs Y897 IR ARINE, R LU AR AH
RIGARER o« H 2 (& AR 0 38 m, L, T ICIs #6975 H COIVD-19 YLt 3, Supeiayral
RE B X S B S B R AR IR TR, NN . M2 ICIs YaIT S s, FIRE @SRk T
M T, 7ESE ) R R 20 COIVD-19 8 G I IR Al 48 JE Al 4% B ThAERAS . COIVD-19 & 4et
REVRIT IREIA R BB S ZOIRAS . R 282 R R ge e B FE R I o BRI SCRFE 2 BB L, ST
BIT R E R RN, BRI AR S R EE R IHE I T AR . KRR FdE— B4 RIGR A,
TRYRYT SR, DASEI R 2 ) 5 SR G B AP o AT AR AR T, 38 S AN Wl A 1) R A BRAE IR VR T s

YL

AHFFATAE R MRIRYE, Gl EH FFER . MRSER PO ). & I S5 T RERZ Win 28 (1 K 2k
2, AR ARG RAFAE— B M. 534k, ICIs AHOGHE R MR A5 B o RAS . Z9WAH TR A
SRR G i BE R, 7 I 2 AR ATAY
E&UH

A2 BN VG 22 T RH THRI (B2 22 78— A H No. 2024YXYJ0179) 15 H 55 .
s

AR Z A TR B
B B

IR IR IE QARSI N R R TR
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