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Abstract: Objective
Methods

To provide a reference for the selection of drugs for cardiovascular disease (CVD) in clinical practice.
The kidney injury — related adverse drug events (ADEs) induced by angiotensin receptor — neprilysin inhibitors
(ARNIs) , angiotensin — converting enzyme inhibitors (ACEls) and angiotensin I receptor blockers (ARBs) in the FDA Adverse
Event Reporting System (FAERS) from 2004 to 2021 were searched,the reporting odds ratio (ROR) and information component
(IC) methods were used to mine and analyze ADE signals. Results There were 13 155,12 623 and 2 411 cases of kidney injury
induced by ACEIs, ARBs and ARNIs respectively. Positive signals for acute kidney injury (AKI) and chronic kidney disease
(CKD) were detected in all the three drugs. Compared with those induced by ACEIs and ARBs,the positive signals of AKI and
CKD induced by ARNIs were stronger, the mortality composition ratios of patients with AKI (18.31% wvs. 13.05%, P < 0.05;
18.31% ws. 10.53%,P < 0.05) and CKD (23.50% vs. 19.78%,P < 0.05;23.50% wvs. 11.41%,P < 0.05) induced by ARNIs
were significantly higher. Conclusion Compared with ACEls and ARBs,ARNIs may have a higher risk of AKI and CKD.

Key words: angiotensin receptor — neprilysin inhibitor; angiotensin — converting enzyme inhibitor; angiotensin I receptor blocker;

kidney injury;adverse drug event;FDA Adverse Event Reporting System ;medication safety;signal mining
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Tab.1 ACEIs,ARBs,ARNIs included in study
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Tab.2 Fourfold table of disproportionality measurement
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Tab.3 Calculation formulas and signal generation conditions of
the ROR and IC methods
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Tab.4 Incidence of ADEs induced by ACEIs,ARBs and ARNIs

( case )

25 5u £ 3 AKI CKD &&/k %HhoEmE TIN
ACEI(n=13155) 9359 2684 397 154 561
ARB(n=12623) 8714 2832 399 124 554
ARNI(n=2411) 1715 651 18 14 13
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Tab.5 Results of signal detection of kidney injury induced by ACEIs,ARBs and ARNIs

AREE RBFE RAWE OADRHE ROR(93%CD) 1C(95¢%CT) RRFR R#F%E  REHZ ADREE  ROR(9S%CI) 1C(95¢%CT)
AKI ACEI 9359 16874 2.20(215,.%5) 1.02(0.95,1.09) ARNLus. ACEI 8 B89 0.3000.19,0.48)  -1.59(-3.07,-0.02)
ARB 714 147358 2.36(2.30,2.41) L11(1.04,1.18) ARNLus. ARB 8 B8 0.2600.16,042)  -1.77(-3.25, 090)
ARM 1715 25654 2.58(2.45,0.71) LO(L1,LES) | BagRE  ACE IS4 168741 2271.9,0.6) L0047
ARNLi ACEL 1705 25536 L22(L15,1.28)  0.23(0.05,0.40) ARB 4 W38 20801732490 0.90(0.29,1.49)
ARNIs ARB 1715 2596 LI3(LOT,L20)  0.14(-0.03,0.31) ARNI W56 13077220 0.28(-1.43,1.99)
KD ACH 2084 168741 L76(169,1.83) 700.57,0.83) ARNLus. ACEL 4 BB 0.6000.35,1L.04)  -0.65(-2.38,1.13)
ARB 282 14738 2160008225 0.97(0.84,1.10) ARNLus. ARB 4 BB 065037113 -0.54(-2.29,1.25)
ARNI 651 25654 279(2 58,3.01) JLILLE) TN ACEI S0 168741 L24(L14,1.35)  0.200-0.08,0.49)
ARNLic ACEL 651 24472 L61(L48,176)  0.56(0.28,0.84) ARB 556 147358 L4130, 0.38(0.10,0.66)
ARNLus. ARB 651 u4m LALLM 0.33(0.05,0.60) ARNI B 564 0.190.11,03)  -2.51(-4.16,-0.68)
Fok  ACH 97 168741 LSHL36LET  0.48(0.14,0.81) ARNLus. ACEI 3 BB 0150.09,021)  -2.53(-4.20,-0.68)
ARB 39 147338 176( L59,195)  0.68(0.34,1.01) ARNIus. ARB 3 B84 0.140.08,0.23)  -2.69(-4.36,-0.84)
ARNI 18 25654 0.4(02807)  -1.27(-2.7,0.27)
%6 ARNI,ACEI,ARB EFZ AKI % CKD % FI45E [ 51(%) ]
Tab. 6 Characteristics of AKI and CKD cases induced by ARNIs,ACEIs and ARBs [case (%) ]
, ] ACEL ARB ARNI
HE T %
AKI(n=9359)  CKD(n=2684) AKI(n=8714) CKD(n=2832) AKI(n=1715)  CKD(n=651)
k51 % 4819(51.49) 1228(45.75) 3470(39. 82) 1043(36. 83) 1039(60. 58) 153(23.50)
* 3527(37.69) 953(35.51) 3546(40. 69) 1057(37.32) 436(25.42) 402(61.75)
K 1013(10.82) 503(18.74) 1698(19.49) 732(25.85) 240(13.99) 96(14.75)
ES S <18% 125(1.34) 44(1.64) 71(0.81) 36(1.27) 2(0.12) 1(0.15)
18~<65% 2 442(26.09) 667(24. 85) 1618(18.57) 574(20.27) 270(15.74) 87(13.36)
>65% 5368(57.36) 1191(44.37) 4 843(55.58) 1209(42. 69) 755(44.02) 243(37.33)
K 1424(15.22) 782(29. 14) 2182(25.04) 1013(35.77) 688(40. 12) 320(49. 16)
IEA%E  £B 2261(24. 16) 1208(45.01) 2089(23.97) 1151(40. 64) 720(41.98) 338(51.92)
2 *E 1927(20.59) 307(11.44) 1699(19. 50) 368(12.99) 217(12. 65) 45(6.91)
%8 776(8.29) 196(7.30) 855(9.81) 253(8.93) 182(10.61) 62(9.52)
%8 1375(14.69) 152(5. 66) 617(7.08) 19(0. 67) 100(5. 83) 13(2.00)
A A 154(1.65) 38(1.42) 970(11. 13) 273(9.64) 51(2.97) 15(2.30)
HeH E JF 3701(39. 54) 1018(37.93) 4450(51.07) 1574(55. 58) 1022(59.59) 425(65.28)
HHfe Rt R 2615(27.94) 951(35.43) 2012(23.09) 700(24.72) 422(24.61) 162(24. 88)
ErEMXER  1252(13.38) 497(18.52) 992(11.38) 342(12.08) 185(10.79) 56(8.60)
% 0F 1791(19. 14) 218(8.12) 1260(14. 46) 216(7.63) 86(5.01) 8(1.23)
2.2 EESRNE 1%k BETHI AL (%)
3**’3%@%%& T AKIAICKD FIME (5 5 . H ARNI e o P = i
RA R AR B I 228 A TIN B BH A4 45 %5, ACET /\— ' 20 %EE
K3 TIN 755 o AKL5 CKD {55 b 3 21 55 49 43 51 TN N\A L
ARNI, ARB, ACEL 5 ARB / ACEIHI Ht , ARNI JIf £ AKI T8 o I N
I CKD {553 H 3 075 3
2.3 WEHH 1E ] B
ZE LI 1.5 ACEI 8 ARB A L, ARNI A 56 AKI 0 S 0
7 191 58T K9 L K 3 T 5 (18.31% I 13.05%, P < @“c@y&’v &
0.000 1;18.31% It 10. 53%, P < 0. 000 1) ; ARNI A 3¢ §§ &
CKD 5 1 /Y 7€ 1= #4 A% L B 2 3% 7+ & (23.50% L E1 FETHIR LA
19. 78% ,P < 0. 05;23. 50% Hﬁ 11.41%,P < 0. 000 l)o Fig.1 Analysis of mortality composition ratio
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i ADE W42 48 5 70 8, & P ARNI AH%% ACEI/ ARB E.
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