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[ Abstract | Programmed cell death receptor-1 (PD-1)/programmed cell death-ligand 1 (PD-L1) inhibitors combined with
chemoradiotherapy has become a breakthrough therapy for a variety of tumors, but its safety is still uncertain. The aim of this study
was to investigate the risk of cardiotoxicity of PD-1/PD-L1 inhibitors combined with chemoradiotherapy in patients with malignant
solid tumors. This study has been registered in PROSPERO (CRD42024612785). We systematically searched for randomized
controlled trials evaluating PD-1/PD-L1 inhibitors combined with chemoradiotherapy in patients with malignant solid tumors in
China National Knowledge Infrastructure (CNKI), VIP Database, Wanfang Data, China Biology Medicine Disc, PubMed, Embase
and Cochrane Library. The search period was from Jan. 2019 to Aug. 2024. Data extraction and quality evaluation were performed
on all included studies. Meta-analysis and publication bias analysis were performed using R 4.4.3. Nine trials involving 6 329 cancer
patients were included. The results showed that the use of PD-1/PD-L1 inhibitors combined with chemoradiotherapy increased
cancer therapy-related cardiotoxicity (OR=2.03, 95% CI: 1.38-2.98, P<<0.05), especially cancer therapy-related grade 3-5 cardiac
dysfunction (OR=2.50, 95% CI: 1.29-4.83, P<<0.05) and arrhythmia (OR=2.57, 95% CI: 1.22-5.40, P<<0.05). However, the risk of
grade 3-5 coronary heart disease (OR=0.97, 95% CI: 0.47-1.98, P>0.05) was not significantly increased. Subgroup analyses were
simultaneously performed for ICI class (PD-1 inhibitors vs PD-L1 inhibitors), chemotherapy regimen (platinum-based monotherapy
vs platinum-based combination therapy), and radiation dose (<70 Gy vs =70 Gy). The results demonstrated that the differences
across these subgroups were not statistically significant. Combining PD-1/PD-L1 inhibitors with chemoradiotherapy is associated
with an increased risk of cardiotoxicity, particularly cancer therapy-related cardiac dysfunction and arrhythmias, which requires
heightened clinical awareness.

[ Key words ] Malignant solid tumors; PD-1/PD-L1 inhibitor; Chemoradiotherapy; Cancer therapy-related cardiotoxicity; Meta-

analysis
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Fig. 1 Study identification and selection process

CNKI: China national knowledge infrastructure; Wanfang: Wanfang data; CBM: China biology medicine disc; VIP: VIP database.
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Tab.1 The characteristics of included studies
Intervention (Experimental/control) Exp
Trials NCT type Histology
ICI Chemotherapy Radiotherapy Ctrl
Kelly R J 2021 (o] NCT02743494, GC/GEIC Nivolumab (PD-1 Carboplatintpaclitaxel/ Prior radiotherapy 532
phase Il inhibitor) cisplatin+fluorouracil/
fluorouraciltoxaliplatin/others
Placebo Carboplatintpaclitaxel/ Prior radiotherapy 260
cisplatin+fluorouracil/
fluorouracil+oxaliplatin/others
Lee NY 2021 NCT02952586, LAHNSCC  Avelumab (PD-L1 Cisplatin IMRT (70 Gy) 348
phase Il inhibitor)
Placebo Cisplatin IMRT (70 Gy) 344
Lim M 2022 " NCT02667587, Glioblastoma Nivolumab Temozolomide Radiotherapy (60 Gy) 355
phase [l (PD-1 inhibitor)
Placebo Temozolomide Radiotherapy (60 Gy) 354
Liu X 2024 NCT03700476, LANPC Sintilimab Cisplatint+gemcitabine IMRT (69.96 Gy) 209
phase Il (PD-1 inhibitor)
- Cisplatin+gemcitabine IMRT (69.96 Gy) 214
Lorusso D 2021 "' NCT04221945, CALLA Pembrolizumab  Cisplatin EBRT (45-50 Gy = 528
phase Il (PD-1 inhibitor) boos)+brachytherapy
(25-30 Gy)
Placebo Cisplatin EBRT (45-50 Gy *+ 530
boos)+brachytherapy
(25-30 Gy)
Machiels J P 2020 ''*7  NCT03040999, LA HNSCC  Pembrolizumab Cisplatin Radiotherapy (70 Gy) 398
phase Il (PD-1 inhibitor)
Placebo Cisplatin Radiotherapy (70 Gy) 398
Monk B J 2023 %! NCTO03830866, CALLA Durvalumab (PD-  Cisplatin/carboplatin EBRT (45 Gy) + 385
phase [l L1 inhibitor) brachytherapy (27.5-30
Gy/35-40 Gy)
Placebo Cisplatin/carboplatin EBRT (45 Gy) + 384
brachytherapy
(27.5-30 Gy/35-40 Gy)
Socinski M A 2021 NCT02125461, NSCLC Durvalumab (PD- Cisplatin/carboplatin/cisplatin/  Prior radiotherapy 475
s phase Il L1 inhibitor) carboplatin-based
Placebo Cisplatin/carboplatin/cisplatin/  Prior radiotherapy 234
carboplatin-based
Zhou Q 2022 s NCT03728556, NSCLC Sugemalimab Cisplatin/carboplatin/ Prior radiotherapy 255
phase Il (PD-L1 nedaplatin+etoposide/ (54-66 Gy)
inhibitor) vinorelbine/vinblastine/
pemetrexed/taxanes/
gemcitabine
Placebo Cisplatin/carboplatin/ Prior radiotherapy 126
nedaplatin+etoposide/ (54-66 Gy)

vinorelbine/vinblastine/
pemetrexed/taxanes/
gemcitabine

LS-SCLC: Limited-stage small cell lung cancer; GC/GEJC: Gastric cancer/gastroesophageal junction cancer; LA HNSCC: Locally advanced head and
neck squamous cell carcinoma; LANPC: Loco-regionally advanced nasopharyngeal carcinoma; CALLA: Locally advanced cervical cancer; NSCLC:
Non-small cell lung cancer; ES SCLC: Extensive-stage small cell lung cancer; IMRT: Intensity-modulated radiation therapy; EBRT: External beam
radiation therapy; ICIS: Immune checkpoint inhibitors.
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Fig.2 Risk of bias assessment of included studies
Experimental Control

Study Events Total events Total Odd ratio OR 95% CI1 Weight
NSCLC or other thoracic tumors y
Kelly R J, etal -’ 16 532 4 260 o 1.98  (0.66-6.00) 13.1%
Socinski M A, etal "’ 31 475 5 234 L. 320 (1.23-8.33) 15.7%
Zhou Q, etal '’ 7 255 0 126 e 764 (043-13477)  1.6%
Common effect model 1262 620 < 291 (1.45-5.85) 30.4%
Heterogeneity: I’= 0%, =0, P=0.632 9 1

[}
Tumors of other sites |
LeeNY,etal " 9 348 9 344 - 0.99  (0.39-2.52) 22.1%
Lim M, etal " 13 355 7 354 i 1.88  (0.74-4.78) 16.9%
LiuX, etal "’ 3209 0 214 e 727 (037-14164)  12%
Lorusso D, etal '/ 8 528 4 530 —— 202 (0.61-6.76) 9.8%
Machiels J P, etal ‘"* 11 398 6 398 1=— 1.86  (0.68-5.07) 14.6%
Monk B J, etal ' 2 385 2 384 —_——— 1.00  (0.14-7.12) 5.0%
Common effect model 2223 2224 <r 1.64 (1.03-2.63) 69.6%
Heterogeneity: ’= 0%, =0, P=0.763 4 \
Common effect model 3485 2 844 ‘ 2.03  (1.38-2.98) 100.0%
Heterogeneity: I'=0.0%, ©'=0, P=0.744 0 I L ! L
Test for overall effect: z=3.60 (P=0.000 3) 0.01 0.1 1 10 100

Test for subgroup differences: y,’= 1.78, df=1 (P=0.182 5)

3 IDEFEARWE
Fig.3 Forest plot of cardiotoxicity

Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
NSCLC or other thoracic tumors
Kelly R J, etal "’ 5 532 1 260 — - 246 (0.29-21.14)  10.2%
Socinski M A, etal 7/ 12 475 2 234 —ia— 3.01  (0.67-13.54)  20.1%
Zhou Q, etal "'’ 7 255 0 126 e 764 (043-13477)  5.0%
Common effect model 1262 620 ‘ 3.50 (1.14-10.77) 35.3%
Heterogeneity: I’= 0%, =0, P=0.812 7 1
Tumors of other sites :
LeeNY,etal " 4 348 2 344 —t.— 199  (0.36-10.93)  15.3%
Lim M, etal "%/ 5 355 3 354 —m— 1.67  (0.40-7.05) 22.8%
LiuX, etal "’ 2 209 0 214 — e 517 (0.25-10831)  3.8%
Machiels J P, etal '’ 4 398 1 398 ——te— 403 (0.45-36.22) 7.6%
Monk B J, etal ‘'’ 1 385 2 384 — 0.50  (0.04-5.51) 15.3%
Common effect model 1695 1694 25 1.95  (0.85-4.47) 64.7%
Heterogeneity: I’= 0%, =0, P=0.718 8 "
Common effect model 2957 2314 ‘ 2.50  (1.29-4.83) 100.0%
Heterogeneity: ’= 0.0%, ©°=0, P=0.876 2 I I ! |
Test for overall effect: z=2.71 (P=0.006 7) 0.01 0.1 1 10 100

Test for subgroup differences: y,’= 0.68, df=1 (P=0.410 7)

E4 BEIRTIRROIIBER £ ARME

Fig. 4 Forest plot of cancer therapy-related cardiac dysfunction
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Experimental Control

Study Events Total events Total Odd ratio OR 95% CI Weight
NSCLC or other thoracic tumors '
KellyR J, etal "’ 8 532 1 260 B 3.95 (0.49-31.78) 13.1%
Socinski M A, etal "7’ 8 475 1 234 —_ 3.99 (0.50-32.10) 13.1%
Common effect model 1007 494 < 3.97 (0.91-17.35)  26.2%
Heterogeneity: ’= 0%, =0, P=0.995 0 .

i
Tumors of other sites 2
LeeNY,ctal ' 3 348 5 344 —.-—! 0.59 (0.14-2.49) 49.4%
Lim M, etal '/ 7 355 1 354 +— - 7.10  (0.87-58.01) 9.7%
Liu X, etal "’ 1 209 0 214 —_—l 3.09 (0.13-76.19) 4.9%
Machiels J P, etal '’ 4 398 4 398 —_— 4.03  (0.45-36.22) 9.8%
Common effect model 1310 1310 - 2.07  (0.86-4.96) 73.8%
Heterogeneity: I’= 34.4%, 7=0.759 0, P=0.205 6 ;
Common effect model 2317 1804 ‘ 2.57  (1.22-5.40) 100.0%
Heterogeneity: I'= 6.6%, ©°=0.375 1, P=0.374 2 0I1 0l5 ' 2l 10I
Test for overall effect: z=2.48 (P=0.013 0) . .
Test for subgroup differences: y,’= 0.56, df=1 (P=0.455 8)

5 WEKENRKE
Fig.5 Forest plot of arrhythmia
Experimental Control
Study Events Total events Total Odd ratio OR 95%CI Weight
NSCLC or other thoracic tumors
Kelly R J, etal "'’ 3 532 2 260 0.73  (0.12-4.41) 17.5%
Socinski M A, etal "’ 9 475 2 234 224 (0.48-1045)  17.2%
Common effect model 1007 494 1.48 (0.47-4.61) 34.7%
Heterogeneity: I’= 0%, =0, P=0.353 8
Tumors of other sites
LeeNY,etal " 2 348 2 344 —_— 0.99  (0.14-7.06) 13.1%
Lim M, etal "% 0 355 3 354 0.14  (0.01-2.74)  22.9%
Machiels J P, etal ' 3 398 4 398 — 0.75  (0.17-3.36) 26.0%
Monk B J, etal ' 1 385 0 384 3.00 (0.12-73.87) 3.3%
Common effect model 1486 1480 0.70  (0.26-1.83) 65.3%
Heterogeneity: I'= 0%, =0, P=0.570 2
Common effect model 2493 1974 0.97 (0.47-1.98) 100.0%
Heterogeneity: ’= 0.0%, ©°=0, P=0.633 0 T T T T 1
0.01 0.1 1 10 100

Test for overall effect: z=—0.09 (P=0.929 0)
Test for subgroup differences: y,’= 0.98, df=1 (P=0.322 0)
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Fig. 6 Forest plot of coronary heart disease
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A Experimental Control
Study Events Total events Total 0Odd ratio OR 95% CI Weight
PD-1 inhibitor ;
Kelly R J, etal "'’ 16 532 4 260 i 1.98  (0.66-6.00) 13.1%
Lim M, etal " 13 355 7 354 HE— 1.88  (0.74-4.78) 16.9%
LiuX,etal " 3209 0 214 —t 727 (037-141.64)  1.2%
Lorusso D, etal '™’ 8 528 4 530 —E— 202 (0.61-6.76) 9.8%
Machiels J P, etal | 11 398 6 398 = 1.86  (0.68-5.07) 14.6%
Common effect model 2022 1756 & 2.04  (1.22-3.41) 55.6%
Heterogeneity: '=0%, 7=0, P=0.943 3 "
PD-L1 inhibitor !
LeeNY,etal "' 9 348 9 344 - 0.99  (0.39-2.52) 22.1%
Monk B J, etal "¢’ 2 385 2 384 —_— 100 (0.14-7.12) 5.0%
Socinski M A, etal """’ 31 475 5 234 oz 320 (1.23-8.33) 15.7%
Zhou Q, etal "' 7 255 0 126 —_ 7.64  (0.43-134.77)  1.6%
Common effect model 1463 1088 <> 2.01  (1.12-3.61) 44.4%
Heterogeneity: '=29.9%, ©=0.242 9, P=0.233 1 i
Common effect model 3485 2844 ‘ 2.03  (1.38-2.98) 100.0%
Heterogeneity: ’= 0.0%, =0, P=0.744 0 0 0' | 0'1 ! 1'0 ) 0' )
Test for overall effect: z=3.60 (P=0.000 3) ’ :
Test for subgroup differences: y,’= 0.00, df=1 (P=0.970 7)

B Experimental Control
Study Events Total events Total 0Odd ratio OR 95% CI Weight
PD-1 inhibitor .
Kelly R J, etal /'’ 5 532 1 260 tLl—'j 246 (0.29-21.14)  102%
Lim M, etal ' 5 355 3 354 | 1.67  (0.40-7.05) 22.8%
LiuX, etal ' 2 209 0 214 B — 517  (0.25-108.31)  3.8%
Machiels J P, etal '"° 4 398 1 398 .~ 4.03  (0.45-36.22) 7.6%
Common effect model 1494 1226 e 2.55  (0.96-6.78) 44.3%
Heterogeneity: ’=0%, ©'=0, P=0.873 2 ,
PD-LI inhibitor !
LeeNY,etal '’ 4 348 2 344 — 1.99  (0.36-10.93)  15.3%
Monk B J, etal ''*’ 1 385 2 384 — e 0.50  (0.04-5.51) 15.3%
Socinski MA, etal '’ 12 475 2 234 4. 3.01  (0.67-13.54)  20.1%
Zhou Q, etal " 7 255 0 129 - 764 (043-13477)  5.0%
Common effect model 463 1088 | 245  (1.00-6.00) 55.7%
Heterogeneity: ’=0%, ©=<<0.000 1, P=0.499 4 ;
Common effect model 2957 2314 ‘ 2.50 (1.29-4.83) 100.0%
Heterogeneity: ’=0.0%, =0, P=0.876 2 T T 1 1
Test for overall effect: z=2.71 (P=0.006 7) 00101 ! 10 100
Test for subgroup differences: y,’= 0.00, df=1 (P=0.951 4)

C Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
PD-1 inhibitor
KellyRJ, etal '’ 8 532 1 260 ——m— 395  (0.49-31.78)  16.5%
Lim M, etal ‘"’ 7 355 1 354 ——— 7.0 (0.87-58.01)  16.3%
Liu X, etal ' , 1 209 0 214 —F=— 309 (0.13-76.19) 8.2%
Machiels J P, etal ' 4 398 1 398 —— 403 (0.45-36.22)  15.3%
Random effects model 1494 1226 P 458  (1.46-14.42)  56.3%
Heterogeneity: '=0%, 7=0, P=0.967 8
PD-L1 inhibitor
LeeNY,etal " 3 348 5 344 — 0.59  (0.14-2.49) 27.2%
Socinski M A, etal '’ 8 475 1 234 O T — 3.99  (0.50-32.10)  16.5%
Random effects model 823 578 —~—E—— 1.31  (0.21-8.35) 43.7%
Heterogeneity: I'=54.3%, =0.993 6, P=0.139 0
Random effects model 2317 1804 = 2.55  (0.96-6.78) 100.0%
Heterogeneity: I'=6.6%, ©=0.375 1, P=0.374 2 T
Test for overall effect: z=2.48 (P=0.013 0) 01 0512 10
Test for subgroup differences: y,’= 1.27, df=1 (P=0.260 3)

D Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
PD-1 inhibitor
KellyR J,etal '’ 3532 2260 0.73  (0.12-4.41) 17.5%
Lim M, etal ‘"’ 0 355 3 354 0.14  (0.01-2.74) 22.9%
Machiels J P, etal %' 3 398 4 398 —— 0.75  (0.17-3.36) 26.0%
Common effect model 1285 1012 0.53  (0.19-1.49) 66.4%
Heterogeneity: '=0%, =0, P=0.593 8
PD-L1 inhibitor
LeeNY,etal ' 2 348 2 344 0.99  (0.14-7.06) 13.1%
Monk BT, etal ' 1 385 0 384 3.00  (0.12-73.87) 3.3%
Socinski M A, etal "7’ 9 475 2 234 224 (0.48-1045)  17.2%
Common effect model 1208 962 1.83  (0.60-5.52) 33.6%
Heterogeneity: ’=0%, ©'=0, P=0.766 6
Common effect model 2493 1974 0.97  (0.47-1.98) 100.0%
Heterogeneity: 1'=0.0%, =0, P=0.633 0
Test for overall effect: z=-0.09 (P=0.929 0) 001 01 1 10 100

Test for subgroup differences: y,’= 2.55, df=1 (P=0.110 2)

E7 SREEailEFITE ST AR E
Fig. 7 Forest plot of immune checkpoint inhibitors subgroup

A: Cardiotoxicity; B: Cancer therapy-related cardiac dysfunction; C: Arrhythmia; D: Coronary heart disease.
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A Experimental Control
Study Events Total events Total 0Odd ratio OR 95% CI Weight
Platinum montherapy —L-
LeeNY,etal " 9 348 9 344 ! 0.99  (0.39-2.52) 26.6%
Lorusso D, etal '™/ 8 528 4 530 = 202 (0.61-6.76) 11.8%
Machiels J P, etal | 11 398 6 398 - 1.86  (0.68-5.07) 17.6%
Monk B J, etal ' 2 385 2 384 —_—— 1.00  (0.14-7.12) 6.0%
Common effect model 1659 1656 < 1.43  (0.82-2.52) 62.0%
Heterogeneity: '=0%, 7=0, P=0.728 0 \
Plati; based bination r !
KellyR J,etal '’ 16 532 4 260 i 1.98  (0.66-6.00) 15.7%
LiuX,etal "’ 3209 0 214 — 727 (037-141.64)  1.5%
Socinski M A, etal "7’ 31 475 5 234 o 320 (1.23-833) 18.9%
Zhou Q, etal "' 7 255 0 126 —_— 7.64  (0.43-13477)  2.0%
Common effect model 1471 834 P 3.08 (1.57-6.06) 38.0%
Heterogeneity: '=0%, =0, P=0.730 0 |
Common effect model 3130 2490 ‘ 2.06 (1.35-3.15) 100.0%
Heterogeneity: ’= 0.0%, =0, P=0.644 7 I T T 1
Test for overall effect: z=3.34 (P=0.000 8) o010l ! 10100
Test for subgroup differences: y,’=2.90, df=1 (P=0.088 3)

B Experimental Control
Study Events Total events Total 0Odd ratio OR 95% CI Weight
Platinum montherapy :
LeeNY,etal " 4 348 2 344 —— 199 (0.36-10.93)  19.8%
Machiels J P, etal '"* 4 398 1 398 —— 4.03  (0.45-36.22) 9.8%
Monk B J, etal ''® 1 385 2 384 —a 0.50  (0.04-5.51) 19.9%
Common effect model 1131 1126 - 1.80  (0.60-5.37) 49.5%
Heterogeneity: I'= 0%, 7°=0, P=0.443 2 \
Plﬁlt. b. d bi ion r :
KellyR J,etal '’ 5 532 1 260 — 246  (029-21.14)  13.2%
LiuX,etal "’ 2 209 0 214 e 517  (0.25-10831)  4.9%
Socinski M A, etal '’ 12 475 2 234 1 3.01  (0.67-13.54)  26.0%
Zhou Q, etal "' 7 255 0 126 ——t—— 7.64  (0.43-13477)  6.5%
Common effect model 1471 834 - 3.66 (1.27-10.52) 50.5%
Heterogeneity: I’= 0%, 7=0.000 1, P=0.921 2 i
Common effect model 2602 1960 ‘ 2.74  (1.30-5.79) 100.0%
Heterogeneity: ’= 0.0%, 7=0, P=0.828 8 ol o1 1 1'0 | 0' o
Test for overall effect: z=2.64 (P=0.008 4) ’ ’
Test for subgroup differences: y,’= 0.84, df=1 (P=0.358 9)

C Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
Platinum montherapy
LeeNY,etal "' 3 348 5 344 0.59  (0.14-2.49) 33.1%
Machiels J P, etal '’ 4 398 1 398 403 (045-3622)  18.1%
Random effects model 746 742 1.28  (0.20-8.12) 51.2%
Heterogeneity: ’= 51.4%, ©°=0.950 4, P=0.151 3
Plati based bination regi ;
Kelly R J, etal /'’ 8 532 1 260 1) 395 (0.49-31.78)  19.7%
LiuX,etal ' 1 209 0 214 —_— 3.09  (0.13-76.19) 9.5%
Socinski M A, etal |’ 8 475 1 234 e e 3.99  (0.50-32.10)  19.6%
Random effects model 1216 708 <@ 3.80 (1.00-14.51) 48.8%
Heterogeneity: '=0%, 7=0, P=0.990 2 .
Random effects model 1962 1450 — 2.07  (0.72-5.91) 100.0%
Heterogeneity: I'=1.0%, ©°=0.327 8, P=0.400 8 U
Test for overall effect: z=1.77 (P=0.076 3) 01051210
Test for subgroup differences: y,’= 0.87, df=1 (P=0.349 7)

D Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
Platinum montherapy
LeeNY,etal "' 2 348 2 344 0.99  (0.14-7.06) 17.0%
Machiels J P, etal '’ 3 398 4 398 0.75  (0.17-3.36) 33.7%
Monk BJ, etal '’ 1 385 0 384 3.00  (0.12-73.87) 42%
Common effect model 1131 1126 1.00  (0.33-2.97) 55.0%
Heterogeneity: '=0%, ©'=0, P=0.743 7
Plati based bination reg;
Kelly R 7, etal 3532 2 260 073 (0.12-4.41) 22.7%
Socinski M A, etal "7’ 9 475 2 234 224  (0.48-10.45)  22.3%
Common effect model 1007 494 1.48  (0.47-4.61) 45.0%
Heterogeneity: ’=0%, ©'=0, P=0.353 8
Common effect model 2138 1620 1.21  (0.56-2.64) 100.0%
Heterogeneity: 1'=0.0%, ©°=0, P=0.800 7
Test for overall effect: z=0.49 (P=0.625 1) 01 0512 10

Test for subgroup differences: y,’= 0.24, df=1 (P=0.622 3)

8 WFrARTHESMHRKE
Fig. 8 Forest plot of chemotherapy regimen subgroup

A: Cardiotoxicity; B: Cancer therapy-related cardiac dysfunction; C: Arrhythmia; D: Coronary heart disease.
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A Experimental Control

Study Events Total events Total 0Odd ratio OR 95% CI Weight
A radiation dose of < 70 Gy :

Lim M, etal ' ” 13 355 7 354 - 1.88  (0.74-4.78) 27.5%
LiuX,etal ' 30209 0 214 —_— 727  (0.37-141.64)  2.0%
Zhou Q, etal "' 7 255 0 126 H———— 764 (043-13477)  2.6%
Common effect model 819 694 < 2.69 (1.18-6.13) 32.2%
Heterogeneity: '=0%, 7=0.010 0, P=0.492 0 ;

A radiation dose of 70 Gy !

LeeNY,etal " 9 348 9 344 - 0.99  (0.39-2.52) 35.9%
Machiels J P, etal '’ 11 398 6 398 z 1.86  (0.68-5.07) 23.8%
Monk B J, etal '’ 2 385 2 384 —— 1.00  (0.14-7.12) 8.1%
Common effect model 1131 1126 & 1.29  (0.68-2.45) 67.8%
Heterogeneity: '=0%, =0, P=0.643 3 |

Common effect model 1950 1820 ‘ 1.74  (1.06-2.87) 100.0%
Heterogeneity: I'= 0.0%, 7=0, P=0.611 4 001 Oll K 1'0 IOIO

Test for overall effect: z=2.19 (P=0.028 7)
Test for subgroup differences: y,’= 1.89, df=1 (P=0.169 1)

B Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
A radiation dose of < 70 Gy | !
Lim M, et al 1? 5 355 3 354 1.67  (0.40-7.05) 32.6%
LiuX, etal '®’ 2 209 0 214 — 517  (0.25-108.31)  5.4%
Zhou Q, etal '"*' 7 255 0 126 - 764 (0.43-13477)  7.1%
Common effect model 819 694 i 3.03  (0.97-9.46) 45.2%
Heterogeneity: I’=0%, 7=0, P=0.577 3 H
A radiation dose of 70 Gy !
LeeNY,etal " 4 348 2 344 —E— 199  (0.36-10.93)  21.9%
Machiels J P, etal '’ 4 398 1 398 ——te— 403 (045-3622)  10.9%
Monk BJ, etal '’ 1 385 2 384 B R 0.50  (0.04-5.51) 22.0%
Common effect model 1131 1126 - 1.80  (0.60-5.37) 54.8%
Heterogeneity: '=0%, 7=0., P=0.443 2 '
Common effect model 1950 1820 ‘ 235  (1.08-5.15) 100.0%
71T 1T 1

Heterogeneity: /'=0.0%, 7'=0, P=0.710 7
Test for overall effect: z=2.14 (P=0.032 1)
Test for subgroup differences: y,’= 0.42, df=1 (P=0.516 0)

0.01 0.1 1 10 100

C Experimental Control
Study Events Total events Total 0Odd ratio OR 95% CI Weight
A radiation dose of < 70 Gy 2
Lim M, etal ‘"’ 7 355 1 354 - 7.10  (0.87-58.01)  25.2%
Liu X, etal '* 1 209 0 214 e 3.09  (0.13-75.19) 14.0%
Random effects model 564 568 e 5.53  (0.95-32.04) 39.2%

Heterogeneity: '=0%, 7=0, P=0.670 1

A radiation dose of 70 Gy

LeeNY,etal " 3 348 5 344 —— 0.59  (0.14-2.49) 37.0%
Machiels J P, etal ' 4 398 1 398 —— 403  (0.45-36.22)  23.8%
Random effects model 746 742 s 128 (0.20-8.12) 60.8%
Heterogeneity: I'=51.4%, ©°=0.950 4, P=0.151 3 :

Random effects model 1310 1310 q; = 220  (0.57-8.55) 100.0%

Heterogeneity: I'=34.4%, ©'=0.759 0, P=0.205 6
Test for overall effect: z=1.63 (P=0.103 0)
Test for subgroup differences: y,’= 1.27, df=1 (P=0.260 7)

0.1 0512 10

D Experimental Control
Study Events Total events Total Odd ratio OR 95% CI Weight
A radiation dose of < 70 Gy )
Lim M, etal ' 0 355 30 354 —W—1— 0.14  (0.01-2.74) 35.1%
A radiation dose of 70 Gy :
LeeNY,etal " . 2 348 2 344 + 0.99  (0.14-7.06) 20.1%
Machiels J P, etal "%’ 3 398 4 398 —— 0.75  (0.17-3.36) 39.8%
Monk B J, etal "¢’ 1 385 0 384 t— 3.00 (0.12-73.87) 5.0%
Common effect model 1131 1126 1.00  (0.33-2.97) 64.9%
Heterogeneity: I’=0%, 7=0, P=0.743 7 )
Common effect model 1486 1480 _"_I 0.70  (0.26-1.83)  100.0%
Heterogeneity: ’=0.0%, =0, P=0.570 2
Test for overall effect: z=—0.73 (P=0.463 2) 0.01 0.1 1 10 100

Test for subgroup differences: y,’= 1.47, df=1 (P=0.225 9)

9 MIFFIEBTWHSHIHRWKE
Fig. 9 Forest plot of radiation dose subgroup

A: Cardiotoxicity; B: Cancer therapy-related cardiac dysfunction; C: Arrhythmia; D: Coronary heart disease.
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% 2 BegglI&#1 EggerthIf 24 {E
Tab.2 P values of Begg's and Egger's tests

Heterogeneity Begg's test Egger's test
Adverse event Trials
r P value z P value t P value
Cardiotoxicity 9 0.0% 0.74 0.93 0.35 0.28 0.36
CTRCD 8 0.0% 0.88 0.49 0.62 0.43 0.18
Arrhythmia 6 6.6% 0.37 1.66 0.10 0.07 1.00
CHD 6 0.0% 0.63 -0.48 0.63 0.07 1.00

CTRCD: Cancer therapy-related cardiac dysfunction; CHD: Coronary heart disease.
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Fig. 10 Funnel plots for publication bias: cardiotoxicity

A: Cardiotoxicity; B: Cancer therapy-related cardiac dysfunction; C: Arrhythmia; D: Coronary heart disease.
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A B
Study Sensitivity analysis OR 95% CI Study Sensitivity analysis OR 95% CI
Omitting Kelly R J, etal "’ ——— 1,90 (1.24-2.90) Omitting Kelly R J, etal """’ —t—— 230 (1.11-4.77)

—— 220 (1.42-3.41)
———— 191 (1.23-2.96)
1.86 (1.25-2.78)
1.89 (1.24-2.88)
1.92 (1.25-2.95)
1.96 (1.31-2.94)
1.71 (1.11-2.65)
1.86 (1.24-2.77)

Omitting Lee N 'Y, et al L)
Omitting Lim M, et al '’

Omitting Liu X, et al ca
1 [14]

R s I
Omitting Lorusso D, et a — aa
Omitting Machiels J P, etal '
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Omitting Zhou Q, et al - 18]
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Random effects model 1.91 (1.28-2.83)
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Fig. 11 Leave-one-out sensitivity analysis for cardiotoxicity

A: Cardiotoxicity; B: Cancer therapy-related cardiac dysfunction; C: Arrhythmia; D: Coronary heart disease.
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