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Efficacy and risk of cardiotoxicity associated with ibrutinib anti-tumor

treatment
HU Qin, ZHANG Hongyu(Department of Medical Engineering, the Ninth Medical Center of PLA General Hospital, Beijing
100010, China)

[Abstract] Objective To evaluate the efficacy of ibrutinib in patients with mantle cell lymphoma (MCL) and chronic
lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL), and assess the risk of cardiovascular adverse events.
Methods
lymphoma till December 2025. Hazard ratios (HRs) with 95% confidence intervals (Cls), relative risks (RRs), or odds ratios

PubMed, the Cochrane Library, Web of Science, and ClinicalTrials.gov were searched for studies on ibrutinib in

(ORs) with 95% CIs were used to compare progression-free survival (PFS) and overall survival (OS) between the ibrutinib group
and the control group and evaluate the risk of ibrutinib-related adverse events, including hypertension and atrial fibrillation.
Results A total of 10 studies involving 3 190 patients were included, with 1 620 patients in ibrutinib group and 1 570 patients in
control group. Compared with the ibrutinib group, the control group had a significantly higher risk of PFS events (HR=2.93, 95%
CI 2.36-3.64, P<0.01) and OS events (HR=1.64, 95% CI 1.41-1.90, P<0.01), indicating that PFS and OS were significantly better
in the ibrutinib group than in the control group. The objective response rate (ORR) was significantly higher in the ibrutinib group
than in the control group (RR=3.68, 95% CI 1.61-8.40, P=0.002). In addition, the ibrutinib group had a higher risk of hypertension
(RR=2.29, 95% CI 1.69-3.10, P<0.01) and atrial fibrillation (RR=4.92, 95% CI 3.10-7.80, P<0.01). Conclusion Ibrutinib
significantly improved prognosis in patients with MCL and CLL/SLL, but it was associated with significantly increased risks of
hypertension and atrial fibrillation.

[Key words] ibrutinib; Bruton-type tyrosine kinase; progression-free survival; overall survival; objective response rate
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HR[95%CI] P HR[95%cCI] P  RR[95%cCI] Pfl lﬁ?:)ﬁ XT{;‘)H ﬁ(g:)ﬁ XT(‘;;‘)H (5y) XM
1 MCL 0.45[0.35,0.60] <0.01  0.74[0.54,1.02] 0.0621 4.27[2.47,7.39] <0.01 7 2 NA NA 7 [7]
2 CLL/SLL  0.18[0.105,0.308] <0.01 0.446[0.221,0.900] 0.0206 9.24[3.54,24.06] <0.01 6 0 NA NA 8 [8]
3 CLL/SLL  0.203[0.150,0.276] <0.01 0.628[0.385,1.024] 0.0598 1.22[1.11,1.34] <0.01 21 7 NA NA 8 [9]
4 CLL/SLL  022[0.15,0.32] <0.01 0.43[0.24,0.79] 0.005 17.4[8.1,37.3] <0.01 4 1 NA NA 8 [l10]
5 BEXREMIMAE  0.2000.11,0.38] <0.01  0.62[0.17,2.19] NA NA NA 9 1 10 3 7 [11]
6 CLL 0.16[0.09,0.28] <0.01  0.16[0.05,0.56] 0.001 2.42[1.91,3.07] <0.01 8 2 6 9 [12]
7 CLL 0.39[0.26.0.58]  <0.01 NA NA NA NA 17 5 53 25 8 [13]
8 CLL 0.23[0.15,0.37]  <0.01 NA NA NA NA 14 0 19 5 7 [14]
9 FEEREAIMIE 0.846[0.425,1.759] 0.6874 NA NA NA NA 19 2 27 17 7 [15]
0  CLL/SLL 0.206[0.149,0.265] <0.01 0.652[0.454,0.935] 0.019 NA NA NA NA NA NA 7 [l6]

4 MCL: E AR 98 CLL: MMk 20 A 1955 SLL: /N T 20 MOk EL98 5 NA: R Ko
Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Asher Chanan-Khan, 2015 1.5945 0.4098  7.3% 4.93[2.21, 11.00]

Carol Moreno, 2018 1.4695 03777  8.6% 4.35[2.07,9.11]

G. Fraser, 2018 1.5798 0.4061  7.5% 4.85[2.19, 10.76]

J.A. Woyach, 2018 0.9416 0.2861 15.1% 2.56 [1.46, 4.49] -
Jan A. Burger, 2015 1.8326 0.5569 4.0% 6.25[2.10, 18.62]

JC Byrd, 2014 1.514 0.4601 5.8% 4.54[1.84,11.20]

M.A. Dimopoulos, 2018 1.6094 0.4891  5.2% 5.00[1.92, 13.04]

S. Tam, 2020 0.1672 0.4155 7.1% 1.18[0.52,2.67] I

S Rule, 2018 0.7984 0.2052 29.3% 2.22[1.49,3.32] =
Xiaojun Huang, 2018 0.8074 0.3487 10.1% 2.24[1.13,4.44] -
Total (95% CI) 100.0% 2.93 [2.36, 3.64] L 4
Heterogeneity: Chi*=15.59, df=9 (P=0.08); ’=42% 0 65 0'2 ) g 2'0

Test for overall effect: Z=9.68 (P<0.000 01)
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Asher Chanan-Khan, 2015 0.465 0.247  9.4% 1.59[0.98,2.58] |
G. Fraser, 2018 0.4279 0.1824 17.3% 1.53[1.07,2.19] =
Jan A. Burger, 2015 1.8326 0.5569  1.9% 6.25[2.10, 18.62]
JC Byrd, 2014 0.8442 0.3007  6.4% 2.33[1.29,4.19]
M.A. Dimopoulos, 2018 0.4781 0.1229 38.1% 1.61[1.27,2.05] —=
S Rule, 2018 0.3008 0.1613 22.1% 1.35[0.98, 1.85] T
Xiaojun Huang, 2018 0.8074 0.3487  4.7% 2.24[1.13,4.44]
Total (95% CI) 100.0% 1.64[1.41, 1.90] L 4

Heterogeneity: Chi*=9.54, df=6 (P=0.15); ’=37%
Test for overall effect: Z=6.50 (P<0.000 01)

0.05 0.2
Favours [non-Ibrutinib]

1 5

Favours [Ibrutinib]

20
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Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

Asher Chanan-Khan, 2015 0.1989 0.0511 26.0% 1.22[1.10, 1.35] =

Jan A. Burger, 2015 0.8838 0.2686 23.6% 2.42[1.43,4.10] —

JC Byrd, 2014 2.8565 0.8681 12.4% 17.40[3.17,95.39]

S Rule, 2018 1.4516 0.4411 20.3%  4.27[1.80, 10.14] —
Xiaojun Huang, 2018 2.2235 0.5715 17.7%  9.24[3.01, 28.32] E
Total (95% CI) 100.0%  3.68[1.61, 8.45] -

Heterogeneity: Tau?=0.69; Chi>=34.87, df=4 (P<0.00001); ’=89%

0.01 0.1 10 100

Test for overall effect: Z=3.08 (P=0.002) L. ! ..
Favours [non-Ibrutinib] Favours [Ibrutinib]
4 KRETRHESIEREEELE ORR I meta FHTLER
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Asher Chanan-Khan, 2015 21 289 7 289 33.0% 3.00 [1.30, 6.95] —
Carol Moreno, 2018 14 113 0 116 2.3% 29.76[1.80,493.06]
J.A. Woyach, 2018 17 180 5 176 23.9% 3.32[1.25, 8.82] -
Jan A. Burger, 2015 8 136 2 133 9.5%  3.91[0.85, 18.08] T
JC Byrd, 2014 4 195 1 196 4.7%  4.02[0.45,35.65] ]
M.A. Dimopoulos, 2018 9 75 1 75 4.7% 9.00[1.17, 69.29]
S. Tam, 2020 19 98 2 101 9.3%  9.79[2.34, 40.92]
S Rule, 2018 7 139 2 141 9.4%  3.55[0.75,16.79] m
Xiaojun Huang, 2018 6 106 0 54 3.1% 6.68[0.38,116.45]
Total (95% CI) 1331 1281 100.0%  4.92 [3.10, 7.80] <+
Total events 105 20
Het ity: Chi*=5.09, df=8 (P=0.75); ’=0% X ! ; '
cterogeneity: ¢! ( ) 0 0.002 0.1 ] 10 500

Test for overall effect: Z=6.76 (P<0.000 01)
5
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Carol Moreno, 2018 19 113 5 116 9.8%  3.90[1.51, 10.09]
J.A. Woyach, 2018 53 180 25 176 50.1% 2.07[1.35, 3.18] &
Jan A. Burger, 2015 6 136 0 133 1.0% 12.72[0.72,223.49]
M.A. Dimopoulos, 2018 10 75 3 75 59%  3.33[0.96, 11.63] —
S. Tam, 2020 27 98 17 101 33.2% 1.64[0.95, 2.81] -
Total (95% CI) 602 601 100.0% 2.29[1.69, 3.10] L
Total events 115 50
Heterogeneity: Chi*=4.62, df=4 (P=0.33); ’=13% X : ' :
Test for overall effect: Z=5.35 (P<0.000 01) 0.005 0.1 . 1 10 . 200
Favours [non-Ibrutinib] Favours [Ibrutinib]
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