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Abstract: Objective To investigate the effects of nifedipine and metoprolol on major cardiovascular events, all-cause
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mortality, and drug-induced liver injury in patients with heart disease using real-world data. Methods Based on
Cheeloo Lifespan Electronic Health Research Data-library ( Cheeloo LEAD) , a real-world study was conducted through
a new user cohort design matched by a propensity score, including patients who were first diagnosed with heart disease
between January 1, 2012 and December 31, 2022. A large-scale L1 regularized propensity score was used to match
covariates and achieve quasi-randomization. The Cox proportional hazards regression model was then employed to assess
the average causal effects of nifedipine ( exposure group) and metoprolol ( control group) on major cardiovascular
events, all-cause mortality, and drug-induced liver injury, respectively. Results Men with heart disease were more
likely to have major cardiovascular events, all-cause mortality, and drug-induced liver injury. Following the implemen-
tation of L1 regularized propensity score matching, the standardized differences of covariates were found to be less than
0.2, with the majority falling below 0.1, and the Kaplan-Meier survival curve revealed no discernible crossover between
the exposed group and the control group. The log-rank tests for both drug-induced liver injury and all-cause mortality
revealed statistically significant differences between groups ( both P<0.05). Furthermore, the cumulative survival rate of
patients who received nifedipine during the follow-up period was higher than that of patients who received metoprolol.
The Cox proportional hazard regression model showed that nifedipine had a lower risk of drug-induced liver injury
(HR=0.39, 95%CI: 0.16-0.93, P=0.025) and all-cause mortality (HR=0.53, 95%CI. 0.28-0.98, P=0.034) than
metoprolol, no significant difference was observed between nifedipine and metoprolol in the prevention of major
cardiovascular events (HR =1.30, 95%CI; 0.97-1.90, P=0.061). Conclusion

all-cause mortality in patients with heart disease compared to metoprolol and is associated with a lower risk of drug-

Nifedipine may reduce the risk of

induced liver injury. These results provide supplementary evidence to support the safe usage of medications in patients
with heart disease, particularly a reference for assessing the risk of pharmacogenetic liver injury.
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Figure 1 Cohort inclusion and exclusion flow chart
A : The cohort of long-term outcome; B: The cohort of acute event.
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Table 1 Definitions of study outcomes
)R L E S
MACE 121~123 163 150
JEBIEE A 163
EEFEE O NUESE 21~123
BB T 150
ST plABEENTay
K71.901

OWR R A LA F4F (alanine aminotransferase, ALT)/ K& % R FL5E 4 i} ( aspartate
DILI aminotransferase, AST) =5x1E# {8 _IFR (upper limit of normal, ULN) ; Qa4 2 fitF
(alkaline phosphatase, ALP) =2xULN; @ALT=3xULN [A]H} i IHZT 2 ( total bilirubin

TB) =2xULN,
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Table 2 Descriptive table of the incidence density in a cohort of long-term outcome

5 'S

iy L S e JvL gy R
18~25 13 0 17 1 2.60x107°
26~35 35 1.20x107° 74 1 6.00x107°
36~45 71 8 5.30x107° 117 7 2.70x107°
46~55 179 39 1.09x107* 223 29 6.20x107°
56~65 234 60 1.29x107* 276 69 1.26x107
66~75 191 65 1.90x10™* 260 78 1.55x107*
76 ~85 109 37 1.84x107 123 45 1.99x107
At 832 210 1.29x107* 1090 230 1.04x107
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Table 3 Description table of baseline covariates in the cohort of long-term outcome

4 FEFLIKR (n=1101) fili AR M F (n=821) X/t P

P 4.54 0.033
B 455(41.3) 377(45.9)
& 646(58.7) 444(54.1)

S % 56.26+14.72 62.52+12.38 -10.02 <0.001

PR 20 7.64 0.006
i 858(77.9) 685(83.4)
B2 243(22.1) 136(16.6)

KA R — <0.001
7 1082(98.3) 820(99.9)
P 19(1.7) 1(0.1)

RAMZ IR — 0.046
7 1092(99.2) 821(100.0)
b 9(0.8) 0(0.0)

AR e PR Ao A — 0.022
7 1100(99.9) 814(99.1)
P 1(0.1) 7 (0.9)
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Table 4 Descriptive table of incidence density in cohort of acute event
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18~25 65 0 0 101 0 0
26~35 267 0 0 501 4 2.40%107°
36~45 600 0 0 731 0 0
46~55 1372 4 9.00x10°° 1644 4 7.00x107°
56~65 1833 11 1.80x107° 2238 12 1.60x107°
66~75 1 862 16 2.60x107° 2521 5 6.00x107°
76~85 934 7 2.20%107° 1090 1 3.00x107°

Eit 6933 38 1.60x107° 8 826 26 9.00x107°

2.1.4  ZVESEPEBAS DL BC G HEL DS B i 3
SPEFLFBAIILEIE FERTIE A 15 759 AU, H

HASUAE AR R b 3 7 512 0 AUE T 64618 7K

$8247 AWK, SOUCHGE AT 19 B M E, U

FFCIRIR BB otk e 2 HAR R BN, AL e
B AR A RIETT AR RT MR T 4E
R KEEXRBEREFAGRITFE X (P i<
0.05) , #r PV ERFANE S,



6 TR N

i (B % W

63 %9

K5 SRR P B A R

Table 5 Description table of baseline covariates in a cohort of acute event

A KATH/R (n=8247)  fAHT-(n=7512) X/t P
£ 222.42 <0.001
5 3509(42.5) 3424(45.6)
o 4738(57.5) 4088(54.4)
RS % 58.14x14.19 62.94+12.58 -25.29 <0.001
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5 8 081(98.0) 7320(97.4)
= 166(2.0) 192(2.6)
R e & 7.91 0.005
w 8166(99.0) 7471(99.5)
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Figure 2 PS distribution plots for the exposed and control groups
A The cohort of long-term outcome; B: The cohort of acute event.
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Figure 3 Standardized difference plot

A Covariate-matched scatter plots for the cohort of long-term outcome; B. Covariate-matched scatter plots for the cohort

of acute event.
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