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Abstract: Objective To investigate the effect of antibiotics (ATB) and proton pump inhibitors (PPI) on the efficacy of immune checkpoint
inhibitor therapy. Methods Patients with advanced solid tumors who underwent immune checkpoint inhibitor therapy in Gansu Provincial
Cancer Hospital from December 2020 to November 2022 were selected as the study subjects, and relevant clinical information was collected
through electronic medical records. The Kaplan-Meier survival curve was used to analyze the impact of ATB and PPI use on overall survival
(OS) and progression-free survival (PFS). The Cox univariate and multivariate proportional hazards models were used to analyze the influencing
factors of patient prognosis. Results The median PFS and median OS of patients in the non-ATB group were significantly better than those in
the ATB group, and the use of ATB was significantly correlated with PFS and OS in patients with advanced solid malignancies treated with ICI,
and the use of ATB was an independent prognostic factor affecting PFS and OS in patients with advanced solid malignancies treated with ICL.
The median PFS and median OS of patients in the non-PPI group were significantly better than those in the PPI group, and the use of PPI was
significantly correlated with PFS and OS in patients with advanced solid malignancies treated with ICI, and the use of PPI was an independent
prognostic factor affecting the OS of patients with advanced solid malignancies treated with ICI. The median PFS and median OS of patients
without concomitant ATB and/or PPI were significantly better than those in the concomitant ATB and/or PPI group, and the concomitant ATB
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or/or PPI was significantly associated with PFS and OS in patients with advanced solid malignancies treated with ICI, and the concomitant use

of ATB and/or PPI was an independent prognostic factor affecting PFS and OS in patients with advanced solid malignancies treated with ICL

Conclusion The use of antibiotics and proton pump inhibitors may reduce the efficacy of ICI in patients with advanced solid tumors.

Key words: antibiotics; proton pump inhibitors; immune checkpoint inhibitors; efficacy; tumor
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# 1 ATBHK Non-ATB AEHFIRKERIELE (PFS)
Table 1 Comparison of clinical data (PFS) between ATB group and Non-ATB group
REAIE BB (%) Non-ATB/f (fEb/%)  ATB/ (5E6/%)  P1H
e <65 % 199 (71.6) 172 (70.5) 27 (79.4) 0.280
>65 % 79 (28.4) 72 (29.5) 7 (20.6)
P51 5 178 (64.0) 158 (64.8) 20 (58.8) 0.500
S 100 (36.0) 86 (35.2) 14 (41.2)
iy 25 2 i) 93 (33.5) 77 (31.6) 16 (47.1)
o 63 (22.7) 59 (24.2) 4 (11.8) 0.197
T 26 (9.4) 24 (9.8) (5.9)
HoAt 96 (34.5) 84 (34.4) 12 (35.3)
BRABERGKRT2 #® 190 (68.3) 165 (67.6) 25 (73.5) 0.488
= 88 (31.7) 79 (32.4) 9 (26.5)
e —&IRYT 4 106 (38.1) 94 (38.5) 12 (35.3) 0.716
7 172 (61.9) 150 (61.5) 22 (64.7)
ECOG 43 0~1 246 (88.5) 219 (89.8) 27 (79.4) 0.138
2 32 (11.5) 25 (10.2) 7 (20.6)
%2 ATB 4K Non-ATB 4HEFIGKRBRIELE (0S)
Table 2 Comparison of clinical data (OS) between ATB group and Non-ATB group
RHAIE RBIE (%) Non-ATB/# (5 H/%) ATB/BI (7 E/%) P{H
e <65 % 88 (76.5) 76 (75.2) 12 (85.7) 0.596
>65 % 27 (23.5) 25 (24.8) 2 (143D
5 % 74 (64.3) 54 (63.4) 10 (71.4) 0.770
LS 41 (3571 37 (36.6) 4 (28.6)
iy S Y Jitiges 39 (33.9) 33 (32.7) 6 (42.9) 0.877
B 23 (20.0) 21 (20.8) 2 (143D
B 15 (13.0) 14 (13.9) 1 (7.1
HoAh 38 (33.0) 33 (32.7) 5 (35.7)
HBRIHHMERSKT2 & 73 (63.5) 63 (62.4) 10 (71.4) 0.510
& 42 (36.5) 38 (37.6) 4 (28.6)
M —EIBTT F 46 (40.0) 41 (40.6) 5 (35.7) 0.727
& 69 (60.0) 60 (59.4) 9 (64.3)
ECOG ¥4 0~1 105 (91.3) 94 (93.1) 11 (78.6) 0.194
2 10 (8.7 7 (6.9) 3 (21.4)
2.1.2  ATB XH4%2 ICI {3y OB IASLR B8 72k 1.820, 95%CI: 1.198~2.764, P=0.005] % OS

52034t Kaplan-Meier 42177 i 2627~ , Non-ATB £
BHEMHPALPES[9MH,95% BEFEXE(CD:7.957~
10.043]F 2T ATB 41 (6 ™ H, 95%CI: 5.019~
6.981, P=0.003); Non-ATB ZH#E#&HIF A7 OS (10
MNH, 95%CI: 9.297~10.703) IR ATB 41 (7
MH, 95%CI: 5.548~8.452, P=0.007), WK 1.
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{1 B 30 S PRSIV R J 3 1 PRSI L (HRD =

(HR=2.023, 95%CI: 1.144~3.576, P=0.015) i
EAOG, BEMMEN . FE . MR, RN
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FRm (P>0.05), W&k 3. ZRESITER, ATB
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# PFS(HR=2.076, 95%CI: 1.334~3.230, P=0.001)
K OS(HR=3.230, 95%CI: 1.657~5.914, P<<0.001)
SLTRE R . WK 4.
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Fig. 1 Survival curves of patients in ATB and Non-ATB groups
#=3 BRAZE Cox EIERI ST ATB EAXTEE PFS 1 0S BIFNT
Table 3 Univariate Cox regression model analyzed effects of ATB use on PFS and OS in patients
PFS 0S
HR 95%CI P{E HR 95%CI P1H
i3 0.892 0.617~1.287 0.540 0.589 0.290~1.199 0.144
P51 0.937 0.676~1.299 0.698 0.769 0.524~1.130 0.181
iy 25 7Y 0.768 0.442
=R 0.926 0.315~2.721 0.889 1.381 0.815~2.341 0.230
T 0.774 0.263~2.281 0.642 1.033 0.568~1.881 0.914
HoAt 1.033 0.562~1.900 0.917 0.887 0.563~1.395 0.603
BRI HERT>2 1.294 0.928~1.805 0.129 1.188 0.810~1.743 0.378
ECOG 345 0.993 0.582~1.695 0.981 1.153 0.601~2.211 0.669
BB —LREBIT 0.985 0.714~1.358 0.926 1.101 0.754~1.609 0.681
FEHEH ATB 1.820 1.198~2.764 0.005 2.023 1.144~3.576 0.015
#4 BEZE Cox @YFIER ST ATB FERAXTEE PFS F1 OS HIZNT
Table 4 Multivariate Cox regression model analyzed effects of ATB use on PFS and OS in patients
PFS 0S
A
HR 95%CI PH HR 95%CI P1E
R 0.915 0.603~1.388 0.677 1.024 0.626~1.675 0.925
5 0.793 0.550~1.143 0.214 0.686 0.434~1.085 0.107
iy 25 7 0.002 0.462
B 2.010 1.233~3.276 0.005 1.501 0.813~2.773 0.194
T 1.109 0.548~2.244 0.774 1.594 0.736~3.450 0.237
HoAth 2.203 1.424~3.408 0.001 1.386 0.678~2.064 0.555
AR ET>2 1.347 0.934~1.942 0.110 1.183 0.749~2.271 0.348
ECOG iF4> 1.084 0.625~1.881 0.774 1.273 0.627~2.587 0.504
T/ —RIRIT 0.873 0.606~1.257 0.464 0.885 0.570~1.376 0.756
EEA ATB 2.076 1.334~3.230 0.001 3.230 1.657~5.914 <0.001
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%5 PPI{HK Non-PPI HEEHIGKERELER (PFS)
Table 5 Comparison of clinical data (PFS) between patients in PPI and Non-PPI group

UML) UNY
REAE R (45 Non-PPIFl  PPIMA| (5 P MBI (5 Non-PPUFl PP (&4 Pl
Ee/%) (i ER/%) Ee/%) Ee/%) G EE/%) Eb/%)
E <65 % 199 (71.6) 52 (72.2) 147 (714> 0.889 72 (70.6) 36 (70.6) 36 (70.6)  1.000
>65 % 79 (28.4) 20 (27.8) 59 (28.6) 30 (29.4) 15 (29.4) 15 (29.4)
5 5 178 (64.0) 49 (68.1) 129 (62.6) 0408 67 (65.7) 34 (66.7) 33 (64.7) 0.835
7 100 (36.0) 23 (31.9) 77 (37.4) 35 (343) 17 (333) 18 (35.3)
iy 24 7Y i e 93 (33.5) 31 (43.1) 62 (30.1> 0.003 38 (37.3) 21 (412) 17 (33.3) 0.836
B 63 (2270 5 (6.9 58 (28.2) 12 (11.8) 5 (9.8) 7 (13.7)
T 26 (94) 7 (9.7 19 (9.2) 12 (11.8) 6 (11.8) 6 (11.8)
HoAh 96 (34.5) 29 (40.3) 67 (32.5) 40 (39.2) 19 (373) 21 (41.2)
BRI E F 190 (68.3) 46 (63.95) 144 (69.9) 0345 67 (65.7) 35 (68.6) 32 (62.7) 0.532
BE>2
& 88 (31.7) 26 (36.1) 62 (30.1) 35 (343) 16 (31.4) 19 (34.3)
RE—&ET #® 106 (38.1) 38 (52.8) 68 (33.0) 0.003 44 (43.1) 22 (43.1) 22 (43.1) 1.000
& 172 (61.9) 34 (472 138 (67.0) 58 (56.9) 29 (56.9) 29 (56.9)
ECOG i¥4> 0~1 246 (88.5) 62 (86.1) 184 (89.3) 0463 92 (90.2) 47 (922) 45 (882) 0.505
2 32 (11.5) 10 (13.9) 22 (10.7) 10 (9.8) 4 (7.8) 6 (11.8)
< 6 PPI“HX Non-PPI {AEHIGKREHRIELE (0OS)
Table 6 Comparison of clinical data (OS) between patients in PPI group and Non-PPI group
HAIE S %) Non-PPU/#] (% H/%) PPI/F (5 EL/%) P1E
S <65 % 88 (76.5) 21 (75.00 67 (77.00 0.827
>65 % 27 (23.5) 7 (25.0) 20 (23.00
531 L 74 (64.3) 17 (60.7) 57 (65.5) 0.656
7 41 (35.7) 11 (39.9) 30 (34.5)
iy 24 7Y ity 39 (33.9) 13 (46.4) 26 (29.9) 0.061
=2 23 (20.0) 1 (3.6) 22 (25.3)
T 15 (13.0) 5 (17.9) 10 (11.5)
HAh 38 (33.0) 9 (32.1) 29 (33.3)
R R R >2 = 73 (63.5) 18 (64.3) 55 (63.2) 0.919
= 42 (36.5) 10 (35.7) 32 (36.8)
Al —ERIRYT = 46 (40.0) 15 (53.6) 31 (35.6) 0.092
2 69 (60.0) 13 (46.4) 56 (64.4)
ECOG ¥4y 0~1 105 (91.3) 26 (92.9) 79 (90.8) 1.000
2 10 (8.7) 2 (1. 8 (9.2)
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Fig. 2 Survival curves of patients in PPI and Non-PPI groups
%7 BEZE Cox MYIAEBISHF PPI ERAXTEE PFS 1 OS B9S2
Table 7 Univariate Cox regression model analyzed effects of PPI use on PFS and OS in patients
. PFS oS
A
HR 95%CI P1ia HR 95%CI P1iE
g 0.589 0.290~1.199 0.144 1.073 0.691~1.664 0.754
4 5] 1.487 0.860~2.573 0.155 0.769 0.524~1.130 0.181
JiefRg 2 2 0.691 0.442
B 1.110 0.380~3.242 0.849 1.381 0.815~2.341 0.230
B 1.615 0.469~5.562 0.448 1.033 0.568~1.881 0.914
HoAth 1.386 0.771~2.492 0.276 0.887 0.563~1.395 0.603
HRIHE AT >2 1.304 0.749~2.271 0.348 1.188 0.810~1.743 0.378
ECOG T4 1.876 0.791~4.448 0.153 1.153 0.601~2.211 0.669
BB —&RIBTT 1.012 0.583~1.756 0.967 1.101 0.754~1.609 0.618
=5 A PPI 1.839 1.057~3.200 0.031 1.876 1.213~2.901 0.005
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#=8 HHAZE Cox EIERI ST PPI F XTI EE PFS F1 OS HISZNT
Table 8 Multivariate Cox regression model analyzed effects of PPI use on PFS and OS in patients
PFS 0s

HR 95%CI P1E HR 95%CI P

S 0.939 0.364~2.425 0.897 1.059 0.648~1.730 0.819
il 1.660 0.790~3.490 0.181 0.833 0.534~1.300 0.421
iy 25 2 0.706 0.725
=R 1.344 0.348~5.198 0.668 1.190 0.680~2.082 0.543
HE 0.815 0.156~4.253 0.808 0.953 0.513~1.772 0.880
HoAth 1.677 0.683~4.117 0.259 0.842 0.517~1.372 0.491
BRI ERT>2 1.021 0.490~2.125 0.956 1.102 0.737~1.648 0.635
ECOG i¥4> 2.538 0.792~8.133 0.117 1.250 0.639~2.446 0.514
e —4IRYT 0.846 0.490~2.125 0.597 0.897 0.574~1.401 0.632
JEH A PPI 1.763 0.915~3.396 0.090 1.804 1.144~2.844 0.011

45 B, 2 HEBH A PFERS . MR g, &%
BB EE T RT 20 B —4IBYT. ECOG Wi
BTG 2R (P>0.05), WE 9. fELL OS AT
FEA S 115 BLEFH P LR RS H A NG I
254 (90 D) KRG IFERHZA (2561 24, 24
BE RS PER . MR 2R, BRI B TS
KT 2. BELIRIT. ECOG PP BTG it
5 (P>0.05), W 10.

232 SIEFZNT 2 ICT 1R TT IO MR 30 S
ST M Kaplan-Meier A7 HIZE IR, K&
HHZGHBELEK R AL PFS (13 NH, 95% CI:
10.357~15.643) B EAL T &I FHZAH (7T M H L 95%
CI: 5.782~8.218, P=0.002); K&HHAHEL
[KIFRAz OS (124N H, 95% CI: 10.8~13.2) HIEAL
FTEIHZAH (91MH, 95%CI: 8.071~9.929, P=
0.003), LKA 3.

®9 AHABHERKRAHRAHEBEIRKERILE (PFS)

Table 9 Comparison of clinical data (PFS) between patients in concomitant medication and non-concomitant medication groups

Nz NS

REAE S KEHMZ &I/ BEOE (5 REIFHZ SIS e
%) Bl ChE%) G ER%) Eb/%) CH/%) CH/%)

S <65 % 199 (71.6) 45 (692) 154 (72.3) 0.631 65 (72.2) 33 (73.3) 32 (71.1) 1.000
>65% 79 (284) 20 (30.8) 59 (28.4) 25 (27.8) 12 (26.7) 13 (28.9)

5 5 178 (64.0) 45 (69.2) 133 (62.4) 0318 63 (70.0) 33 (73.3) 30 (66.7) 0.490
i 100 (36.00 20 (30.8) 80 (37.6) 27 (30.0) 12 (26.7) 15 (33.3)

iy 25 7 Jiti e 93 (33.5) 27 (41.5) 66 (31.0) 0.012 31 (34.4) 16 (35.6) 15 (33.3) 0.906
B 63 (22.7) 5 (1.1 58 (27.2) 8 (8.9 5 (11.1) 3 (6.7
TEE 26 (9.4) 7 (10.8) 19 (8.9) 11 (12.2) 5 (1.1 6 (13.3)
HoAh 96 (34.5) 26 (40.00 70 (32.9) 40 (44.4) 19 (42.2) 21 (46.7)

MR B 190 (68.3) 40 (61.5) 150 (70.4) 0.178 55 (61.1) 29 (64.4) 26 (58.7) 0.517

RE>2

2 88 (31.7) 25 (385) 63 (29.6) 35 (38.9) 16 (35.6) 19 (42.2)

RE—EIT A/ 106 (38.1) 34 (52.3) 72 (33.8) 0.007 45 (50.0) 22 (28.9) 23 (51.1) 0.833
2 172 (61.9) 31 (47.7) 141 (66.2) 45 (50.0) 23 (51.1) 22 (289

ECOG i 0~1 246 (88.5) 58 (89.2) 188 (88.3) 0.831 84 (93.3) 41 (91.1) 43 (95.6) 0.677
2 32 (11.5) 7 (10.8) 25 (11.7) 6 (6.7) 2 (8.9) 2 (44)
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Table 10 Comparison of clinical data (OS) between patients in concomitant medication group and non-concomitant medication group

RHIE B %) RKEIFAZ /%) HEIFAZA (M%) PE
o <65 % 88 (76.5) 18 (72.00 70 (77.8) 0.547
>65 % 27 (23.5) 7 (28.0) 20 (22.2)
P51 5 74 (64.3) 16 (64.0) 58 (64.4) 0.967
S 41 (35.7) 9 (336.0) 32 (35.6)
i pg 7Y i ez 39 (33.9) 12 (48.0) 27 (30.0) 0.06
B 23 (20.0) 1 (4.0) 22 (24.4)
T 15 (13.0) 5 (20.0) 10 (11.1D
HoAth 38 (33.0) 7 (28.0) 31 (34.4)
R EREE>2 D 73 (63.5) 16 (64.0) 57 (63.3) 0.951
2 42 (36.5) 9 (36.0) 33 (36.7)
RE—EIGIT % 46 (40.0) 13 (52.00 33 (36.7) 0.166
2 69 (60.0) 12 (48.0) 57 (63.3)
ECOG V14> 0~1 105 (91.3) 24 (96.0) 81 (90.0) 0.589
2 10 (8.7) 1 (4.0) 9 (10.0)
- A IIIZ KR
1.0 F—1 ~ i#f@i:.]#%éﬁ 10 —— ~E I
08 41_1' +gﬁggﬁ#lrléﬁ 08 H—
ﬁ 06 ‘ | ‘g 0.6 L
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02 | 02 1
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Fig. 3 Survival curves of patients in concomitant medication group and non-concomitant medication group
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Al R MRRAL, HRAA SRS AT 2. 18
I ECOG /3%t PFS 6 .2 5401 (P>0.05),
WL 11. ZHE SRR, &I FmEERZ 1ICT
BT I SRR iR BE 2% PFS (HR=3.372,
95% CI: 1.730~6.573, P<<0.001) 5, OSCHR=1.767,
95% CI: 1.104~2.830, P=0.018) K3 75 I &,
I 12,
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ICT 758 va J7 B RCFH H 2538 n, (EAE
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A RORA ICT IRTT B3RS N BE I mia T 8UR 51 i
[T, -2 EAER (DDD BN — N E
TR T, — L 25 AT DLTE 4% B A0 MO8 A B
(TME) HARAERZATHEM, HEmEmirf
AV R 22 FE I (AR AL VRN 259055 S 160 G 2 01 1) 16)
Fe 25 ICT A A FH ML
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<2600 ZFE48EFEIHI 2025F9H

¥4k . Drug Evaluation Research

Vol. 48 No.9 September 2025

Fz 11 BEFEZE Cox IAER SHEFHAZAITEE PFS 1 OS FIFZT

Table 11 Univariate Cox regression model used to analyze effects of concomitant medication on PFS and OS in patients

PFS 0s
B

HR 95%CI P1E HR 95%CI P

S 1.528 0.851~2.743 0.155 1.073 0.691~1.664 0.754
il 1.528 0.851~2.743 0.155 0.769 0.524~1.130 0.181
iy 25 2 0.960 0.442
=R 0.926 0.315~2.721 0.889 1.381 0.815~2.341 0.230
HE 0.774 0.263~2.281 0.642 1.033 0.568~1.881 0.914
HoAth 1.033 0.562~1.900 0.917 0.887 0.563~1.395 0.603
R ET>2 1.661 0.994~2.926 0.079 1.188 0.810~1.743 0.378
ECOG i¥4> 0.768 0.185~3.191 0.717 1.153 0.601~2.211 0.669
B —RIBIT 1.121 0.640~1.964 0.690 1.101 0.754~1.609 0.618
B EHHYA 2.310 1.294~4.124 0.005 1.831 1.162~2.886 0.009

#z 12 ZEZE Cox BVFARB SIEH AT EE PFS #1 0S KM

Table 12 Multivariate Cox regression model used to analyze effects of concomitant medications on PFS and OS

PFS 0s
A

HR 95%C1 P1H HR 95%CI P1E

o 1.107 0.493~2.486 0.805 1.086 0.664~1.777 0.742
51 0.981 0.435~2.211 0.963 0.824 0.529~1.283 0.391
iy S Y 0.183 0.660
1] 1.709 0.425~6.869 0.450 1.224 0.701~2.136 0.477
T 0.362 0.080~1.548 0.167 0.970 0.521~1.806 0.924
FHoAth 1.780 0.771~4.113 0.177 0.835 0.512~1.360 0.469
ERIHEET>2 1.324 0.665~2.637 0.425 1.116 0.747~1.668 0.591
ECOG 345 0.719 0.132~3.921 0.703 1.170 0.599~2.287 0.645
B —RIBIT 1.263 0.604~2.638 0.535 0.912 0.585~1.424 0.686
B EHHY 3.372 1.730~6.573 <0.001 1.767 1.104~2.830 0.018
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