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[WEIBEWN FiFZE-0% Sk E-BEHEI RS (renin-angiotensin-aldosterone system, RAAS) I FIBEA B 32 ARBHIE F G700 J1 58
YA BB S A 7 0 R A ST FE B PR 38, AT 3 s PR 38 St 40 J2 48 B SR W X B TH I R IR YT &2 M S5 A7 stk v B . HER
AWFFER FHRTIEH WS TETT, BRI 2024 4F 2 £ 2025 4F 5 7 QR4 B BE el i 120 .0 1 v JR B IR 4, #4248
PR S R W 4 5 5 AU FAL, 4% 60 3. Zefim P/ DERE (propensity score matching, PSM) 54l [MIRI4 N KT, A4
AWFFERTS 103 5], FLrpRE gl 52 6, # AR 51 6], i AALBEE I RAAS IHIFRICG B 2 ARBRE AR . 2 4
AR KR JRITHRRRE . 6 A BEsAEIAME . N A B BUKEAKHTA (N-terminal pro-B-type natriuretic peptide, NT-proBNP)
Rl > 30% LUl 30 d FERBE R bR . B8R 103 BlO sl gh, S2GWAIDCA RN & Ak 49.51%, LMIRIILE (28.16%) .
ikl (22.33%) . DL (18.45%) FIEATIMIE (16.50%) AHE, 20.39% MIBETFAE > 2 PR &N, ZNZE Logistic [l
AT IR, AR > 65 2 LI AT TR R i RAAS IR & AL IS, a2 B IFMERNG . ID6 ISP g S SRR /R i 22
(estimated glomerular filtration rate, ¢GFR) <60 mL-min '+ 1.73 m 2 J& &5 80 MLAE (000 7 G 255 JE2k eGFR < 60 mL-min '+ 1.73 m 2 Fl
RAAS il 300 5 300 b 2 D R AR A S fE B R 38 5 T B A2 (AR BEL 70 v 391 e R AR D S R ST fE RS I 3R (P < 0.05) o RIS M AL
BB R BN AR RSP TIETR 30 d FRERERIR TR AT AL, 6 D H HAR s %Al NT-proBNP FRIE > 30% (4 H i 5 6L
BHA (P<0.05). 45 RAAS MHIFIECS B AZURBHAFFIIATT O 108 BN BN & A R HAFAE S IR, @it . BoifeAs 4.
W B B e 390t FH 24 JEA I G AT A DCAS RSN (ST S PRI 38 5 i TG P 3R 1) 43 2 A ISR v 1o 4R AT B2t SR, I
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[Abstract] Objective To investigate the characteristics and independent risk factors of adverse drug reactions associated with
combined renin-angiotensin-aldosterone system (RAAS) inhibitors and -blockers therapy in patients with heart failure, and to evaluate
the impact of a risk factor based stratified management strategy on treatment safety and efficacy. Methods A prospective observational
study was conducted. A total of 120 patients with heart failure admitted to Yan’an University Xianyang Hospital from February 2024 to
May 2025 were enrolled and divided into a standard monitoring group and a routine management group, with 60 cases in each group
according to management strategies. After balancing confounding factors by propensity score matching (PSM), 103 patients were finally
enrolled, including 52 cases in the standard monitoring group and 51 cases in the routine management group. All patients were treated
with RAAS inhibitors combined with f-blockers. The two groups were compared in terms of adverse reaction incidence, treatment

discontinuation rate, 6 month target dose attainment rate, proportion of patients with more than 30% reduction in N-terminal pro-B-type
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natriuretic peptide (NT-proBNP), and 30 day readmission rate. Results Among 103 patients with heart failure, the overall incidence of
drug related adverse reactions was 49.51%, predominantly hypotension (28.16%), renal function deterioration (22.33%), bradycardia
(18.45%) and hyperkalemia (16.50%). A total of 20.39% of patients experienced two or more concurrent adverse reactions. Multivariate
Logistic regression analysis revealed that age over 65 years and high dose RAAS inhibitors therapy were independent risk factors for
hypotension. Comorbid diabetes mellitus, combined spironolactone administration and baseline estimated glomerular filtration rate
(eGFR) < 60 mL+min'+1.73 m> were independent risk factors for hyperkalemia. Baseline eGFR < 60 mL-min'+1.73 m > and high dose
RAAS inhibitors were independent risk factors for renal function deterioration, and high dose B-blockers was an independent risk factor
for bradycardia ( P < 0.05).Compared with the routine management group, the standardized monitoring group had lower total adverse
reaction incidence, treatment discontinuation rate and 30 day readmission rate, and higher 6 month target dose attainment rate and
proportion of patients with NT-proBNP reduction exceeding 30% ( P < 0.05). Conclusion Combination therapy with RAAS inhibitors
and B-blockers in heart failure is associated with a high incidence of adverse reactions, which frequently co-occur. Advanced age, renal
impairment, diabetes mellitus, and high dose drug regimens are independent risk factors for adverse reactions related to this combination
therapy; a risk factor-guided stratified management strategy significantly enhances both the safety and effectiveness of therapy and
improves short term clinical outcomes.

[Key words] renin-angiotensin-aldosterone system inhibitor; B-blocker; heart failure; drug-related adverse reaction; risk factor-based
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I3 2R TS BRI XS S THE Y7 22 A UMY
i, BAHEZENImKE L, AR EERERA
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B, %18 20% MR, ABFFEIPRAA 120 fi.
PAARHE: OFH > 18 8%, QFfFS (HEL
TR RNAIT SR (2024 W) ) 2 WidnifE HL
41 25 0 BE 5 Pr 2 (New York Heart Association,
NYHA) DIIBESHNT ~ IV @70 % 5 i 4
% (left ventricular ejection fraction, LVEF) < 40%;
@HE 32 RAAS 0] 700 [ 1l 38 58 7 3R 5% 460 il 41 751 57
(angiotensin-converting enzyme inhibitor, ACEI) /Ifl.
BE K ZUZIKRH P (angiotensin 11 receptor
blocker, ARB) /Ifil & % 5K Z& 32 1A% ik M JIK e 410 +fi) 5]
(angiotensin receptor-neprilysin inhibitor, ARNI) ]5
B AZAARBH A FBUBIRYT (HARRIE > 50%) ; &%
SRR 6 A BEVT . HERRPRE: Of%HE
"B /NER IE oF %R (estimated glomerular filtration rate,
¢GFR) <30 mL-min '+1.73 m * 8{N MRS R
(alanine transaminase, ALT) /K| ]4 %R & ILF5F5
fitf (aspartate transaminase, AST) > 3 f% 1F % {6 I
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Wy, ZERRHEZE R itEd (YDXY-KY-2023-
091), Frfi ad AALRTHZE B RE.
120 f51) 55 25 H e R A7 S SR W 4 Sy LS W 26 5
WAL, U4 60 B, AT NARREHLIL T,
P e R A . YA 2 S BLLRARAE SR ) P
PE4r VL (propensity score matching, PSM) 4T
FLRACIE, VORISR0 A 103 6l 2%, HETE W 2H
52 5, EHUEHA 51 4 FELTOR L 2E R AT
it L (P>0.05), HA M, W&k 1, T
Bt J5 S PR K I AE 20 0.78, T ik 0.8 K ifE,
SR G EER
1.2 ik
12.1 #HF 5% A BESREE ChE 2512
WIRNARYTHE R (2024 BR) ) B XUKIAYT: RAAS
PR E FHREU AT e e i 4eE Ry w2y
HIRAT, FEZ50EF H20034053, MAE . 4 mg] a4
VI (b id e dl 25 AR A A, E 25
H20040217, #A%: 80 mg); P SZAARBHEFILEH & &
MR LRI R A (B rehilzy (TT98) ARRAF, E2hiE
F H20205006, HiA%: 5mglaiR4Ebig A (GrEdhizy
FIRAE, EZMET H20020547, MM : 12.5mg).
G R H BRI A 50% ~ 70% (HARFIE . B

FiR/%5 B4/ = I JE /451

A3 (% £ s) (%) (%)
FUGRMA 52 72.3+8.7 35 (67.3) 31 (58.8)
WA s1 73.1+92 36 (70.6) 32 (62.7)

Pt 0.452 0.125 0.168

P 0.652 0.724 0.682

BEZAEREFFIFIZS /M (%)
2B 51 n

IERERS mg-d' F4EHE 12.5 mg-d

B 52 35 (67.3) 17 (32.7)
WA 51 35 (68.6) 16 (31.4)
Pt 0.020 0.020

P 0.888 0.888

WEYF] > 8 mg-d!', MYPIH > 160 mg-d'. HRWK
R =10mg-d"'. RYEHIE > 25 mg-d"), B 6 1
A WG Z 5 s A0 FiR 2 HbRi .

122 FHDREAR BRI OB AN
SRR 2 Ti1E TSI DA B3 TR O - SN L ie=E (=L 7
KMHZIER . AJa4E 2 FFED 1w, Wi %
D IMIEH . eGFR M N AU B AUGHIAKETA (N-
terminal pro-B-type natriuretic peptide, NT-proBNP),
TR FREAR o A RO FEFREQTT . ORI »
Wi 374E < 90 mmHg (1 mmHg ~ 0.133 kPa) E{AE
ARV s AR g, B i 4e Ik 85 ~
90 mmHg s JCsEAR, H NI 4E 80 ~ 84 mmHg
BARMGEIR (anskeE . = J7), EE R E <
80 mmHg (A7 ™ EAEIR (AR . ke B ©
Qs % HELFE <50 K - min ' BEEAHICIEIR
FEEFLEE YT, 040 ~ 49 YR - min ' WRRRE, O
R <40 K - min” A Q@ E LA i >
5.0 mmol-L'; @RS, IR 5.0~55
mmol-L™, H1JEHK 5.5~ 6.0 mmol-L"', HEEHN>6.0
mmol- L' @ IHE AL : eGFR AL T I >
25%; JUEFEE M, eGFR T REIEBEAE 25% ~
49% Z IR, eGFR FREIREE > 50% K",

YRS /15] RAASHIHIFIFIE S /61 (%)
(%) BRI R 4 mg-d! 4ib1H 80 mg-d”!
19 (35.6) 38 (73.1) 14 (269
20 (39.2) 37 (72.5) 14 (27.5)
0.147 0.004 0.004
0.702 0.948 0.948
(OIHBENI ~IV  NT-proBNP/  eGFR/mL-min'+1.73 m>

/Bl (%) ngL' (x+s) (x+s)
38 (73.1) 2156 + 893 583 +16.2
39 (76.5) 2284 +972 559+174

0.156 0.698 0.725
0.693 0.487 0.470

RAAS: ' F- M %7k -85 [ Bl 248 NT-proBNP: N v B B4k AT 14 s eGFR: £ 515 /NER IS 36

123 o w2 ke AN 2 ST R ek
PR PP 3l S 2 8. ORFE XS
GyIE s MR Z 2 Logistic 17115 447 B8 1) 2 57 fis
I R BT SR AT AL KU DAY, U fe AR
QA I 5 TR - 0 e AR N RN B %
PIR/ el RS INEY i Ik sk CRS R stz piE
TEJA el EIRZGPIRI AT, BUSITREXR, X fE
SEHE SR B A 110 791 e SRS 5 A BRI

FEAEhR A SRR IR, RS sh TR,
MAESERFA B E A R . @ZFRMES
BEAE: & 0HR BRFE 255R =B PME
ML, B NEH TR ST A2, B NEE
TEH# eGFR < 60 mL-min '+ 1.73m > i} 3 sh &2,
il B IRe ORI 7 %8s Z50RFS 5 R Ty S8
€, B W2 YAR AR KU 5 R] A B X v i
JiE KU B i e MR E TR, ORIk e R
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(R RS R SEOGHE R AR I IE R BE VAR % (RIAE
2 JEIRAY 1Y) AR H 2450 R R AR
PEBE VT & B . Ok R WA B2 Wibs i 1)
LA TR sl S AL B (U5 fin i L el £
2y), B E AR EELR KU RFAE 1) TR M it i
TR o FBE O A AR HEAL 1 24540 (55 FH A8 BH AN
WA TG AL, ARE AR KU AT A A
967
1.3 MEEIEFR
1.3.1 shtisds OBANRRN ALK, f57ERED
Wit 2D A 1 R IR SCRAS BRI B R EL A
QIRIT B 5 K25 AH DA B RN T A A 45
RAAS il 5 B A2 AABH AR 7 H b 1 Fpa 2 Fpzhiy
(1) LA
132 Ak & 97kkrdass D6 H Bk
B FRAE 6 D BEVTIAZS AT, RAAS i) 551 A
B A2 AABH I3k 204 [ H bR 2y A R L ]
@ NT-proBNP F#iiE > 30% HLfi: F57E 6 A~ H i)
S5, NT-proBNP /K-F-HIEL A T BT 30% 1Y
ARl
133 A5 FH  D30d FERR: HBE.O
AL A SR B BESS 30 d N PR A BE Y AR A
LBl @i IEPHESET: HEBA AP0 T vy 0 1l A
JE RSB BET
1.4 Sit=ZEaih

AT SPSS 26.0 Gt i A4 20k fir A B
rHTe THER RS IES M, RAIEL + b

2 (x+s) Ko, HEHERHMSIAEAR K59 ;
THECEORLIGE] (%) 3Ros, ] HERCR A 2k s sk
Fisher Kiifif 3 ; S5 H0RHN L BCR FHAES 508
K (Wilcoxon #5595 ) o A B A B S 8 10 37 16
B E, E R R T (AR R ER ¢ A )
TR TE e (P<0.1 HFPALR), FRHZH
& Logistic [F11)5 70 #1153 0# % J5 HAE b (adjusted
odds ratio, aOR) J& 95% & {5 X [H (95%
confidence interval, 95% CI). P<0.05 NZEFHH
=988

2 R
2.1 AR RN ERS IR E MR FE

BT WA I 51 B E (49.51%) s T2
YIAH AN BRI o AR I R 2 R UL O RO
(28.16%) , HU HE ekl (22.33%) . Lol
% (18.45%) M4 IMiE (16.50%) . 21 B B4
(20.39%) [RIAF 30 2 FhEC DA BN RN, WK 2.
B AN R S N 28 TIN0n; ) e S R f N RERRAIE
ARG L T BN RSO0 A8 5 B — R R A8
HIILRAHE, G55 ER, SRR B AR
W > 65 LI (85.71% vs 52.38%) (32 =9.021,
P=0.003), %k eGFR < 60 mL-min '+1.73m * f{J [
B (76.19% vs 40.48%) (x> =9.764, P=0.002) K&
RAAS #1001l ) w5 50 &2 £ F A9 b 1] (61.90% vs
33.33%) (2 =4.487, P=0.034) HBEETH—
AN RN s RS MDA B R RN & A %
(11.54%) WEM T HAEHMA (2941%) (2 =
4.892, P=0.027),

AR KR KEBIE RER/Y% EEEEST/BG (%)
SR RS 51 4951 -
AL 29 28.16 BEE. 12 (11.65)
EE: 14 (13.59)
Y. 3 29D
R 17 16.50 B, 13 (12.62)
FEE: 3 (29D
B 1 (0.97)
5 Ihag AL 23 22.33 BEE. 18 (17.48)
EE: 5 (485
Lt g% 19 18.45 BEE. 14 (13.59)
EY: 5 (485
> 2 PR R S A 21 20.39 RIMLE + B IhaeE: 9 (8.74)

R + A IIEE: 6 (5.83)
B INREAL + OBt 4 (3.88)
HAbHA: 2 (1.94)

RO MR R, SR RN KA R FE R A — RIS B R L]
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22 AREMEHREZES
BT R R . AR > 65 % . RAAS )

550 v R e AL AR OG s MR . R AR N

fit . K2k eGFR < 60 mL-min '+ 1.73 m > 5 &5 8 i

HEA G 4 eGFR < 60 mL-min '+1.73 m 2,
RAAS 1 4l 551 &5 7 2 5 5 o) 6E % Ak 2 35 A0 o6
BERZWWMHMREANES O IEE EME, W
#£3.

ERER {RIMEOR (95%CI)
EW > 65 % 2.148 (1.197 ~3.852)
e ML 1.234 (0.689 ~2.211)
B PRI 1.329 (0.737 ~2.393)
eGFR < 60 mL-min"'+1.73 m” 1.608 (0.887 ~2.912)
RAAS il 7l & 77 & 2.397 (1.418 ~4.058)
B 2 Pk B 77 o 7 1.278 (0.708 ~2.309)
TG FH 02 P T 1.048 (0.579 ~ 1.898)
B EER B IhEEE OR (95%CI)
F > 65% 1.548 (0.847 ~2.829)
NS 1.196 (0.667 ~2.145)
B PRI 1.568 (0.867 ~2.829)
eGFR < 60 mL-min '+1.73 m 4298 (2.347 ~7.881)
RAAS il 7w 7 1.918 (1.078 ~3.418)
B 52 Ak B 77 5 7 1.138 (0.638 ~2.038)
1P FH 2 P9 T 1.329 (0.737~2.393)

P SSRIMEE OR (95%CI) P
0.010 1.417 (0.758 ~2.649) 0.271
0.476 1.187 (0.642 ~2.195) 0.587
0.342 3.217 (1.809 ~5.723) <0.001
0.116 2.947 (1.608 ~5.409) 0.001
0.001 1.248 (0.679 ~2.297) 0.471
0.411 0.889 (0.479 ~ 1.649) 0.709
0.873 2.778 (1.528 ~5.048) 0.001

P DENTLZ OR (95%CI) P
0.134 1.678 (0.867 ~3.248) 0.126
0.548 1.235 (0.689 ~2.213) 0.475
0.132 1.478 (0.817 ~2.689) 0.195

<0.001 1.248 (0.679 ~2.297) 0.471
0.026 1.148 (0.639 ~2.079) 0.643
0.659 3.847 (2.118 ~6.996) <0.001
0.342 1.278 (0.708 ~2.309) 0.411

TEIFIRE S RAASHIIF R, B > 8 mg-d B4RV > 160 mg-d s BRI FIN, LLZRIBR > 7.5 mg-d B R4EHIE > 25 mg-d s

PR 5 ([ 0 ) FE S W R T T RS (2024 O Y b HARFIEL ) 75% 1 AR 2 Fobsik

BB R B P <005 (28 g A £ N
& Logistic [l EIAY ) 25X B IR . Fik > 65 %
K RAAS 1 fil 551 785 5910 4t J2 AR i e & A= i 2k 57 f
B R E s A IR M . K IR N R A S £
eGFR < 60 mL-min '+ 1.73 m > J& =5 80 I AE A4 7 7 16
B 2o s, B A UE 1 fE

Wz A 2R A I TR P T b e 0 IR 1) s PR 2%y
GO0 ME PR, R A E ) fE B 3O k4R
eGFR <60 mL+min '+1.73 m*, #£4k eGFR < 60 mL-
min '+ 1.73 m > F RAAS 1l 771 i 551 12 B D) e Ak
PR NT FERS R 3R 5 B A2 AR B i ) o ) 02 e A 0 Bl
TR W fER R (P34 <0.05), WK 4.

TRRE STk EE KRIKIEOR (95%CI) aOR™ (95%CI) P
fICIL & Tt > 65% 2.148 (1.197 ~3.852) 1.778 (1.023 ~3.101) 0.042
RAAS i) 751 5 771 2.397 (1.418 ~4.058) 2.309 (1.449 ~3.679) 0.002
e R MLAE BRI 3217 (1.809 ~5.723) 3.048 (1.719 ~5.409) <0.001
I FET R A 1 2.778 (1.528 ~5.048) 2.879 (1.589~5219) 0.001
eGFR < 60 mL-min '+1.73 m > 2.947 (1.608 ~5.409) 2.629 (1.419 ~4.879) 0.002
B Ty Re AL ¢GFR <60 mL+min'+1.73 m* 4298 (2347 ~7.881) 4.119 (2.279 ~7.449) <0.001
RAAS i) 751 5 751 1.918 (1.078 ~3.418) 1.349 (1.079 ~ 1.689) 0.008
LB 5% B 52 AR BEL 7] e 711 3.847 (2.118 ~6.996) 3.919 (2.049 ~7.489) <0.001

"aOR THHEE B A AHAE RS Mk S T80 LIS 8 PR 2% e GFR M 244 K FHT 15000

23 HREBREMIEFRYRRIE
SIS 9 250 B I P56 L 37 PR
30 d FEAEBERAE T 0 AT IIAL, 6 41 FB A Rk ik

L H NT-proBNP [0 > 30% Y Al s T3 HLA B
H (P<0.05), WS,
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A3 BARRE/M  EBirHE/E 6B B#RFEIX NT-proBNPREIE 30 dBEER  (OEME
= (%) (%) B/ (%) >30%/f5 (%) B (%) T/ (%)
HTE W D 2H. 52 19 (36.54) 5 (9.62) 30 (57.69) 38 (73.08) 4 (7.69 1 (1.92)
W A 51 32 (62.75) 12 (23.53) 17 (33.33) 28 (54.90) 8 (15.69) 3 (5.88)
7 - 7.254 5.763 8.167 4.198 4.621
P - 0.009 0.017 0.004 0.041 0.032 0.352
"Rl Fisher K a6 46
3 g AWFFEEAIE T 3T BRI R 870 248 BRI AE

B S 38 o RS SR BT, R I 49.51% 11
BE I Z A 1 YA SR R SOy, H il
(28.16%) . B 1) b (22.33%) . 0 Bhat &%
(18.45%) FIFE R MILAE (16.50%) 4 B 3 B2 42 Bl
Wy, H 20.39% B EAFLE = 2 PO RSO &
S PRSI IR T W22 0 D ) 25 B E A
RAAS 0 700400 1 0t A7 158 50 22 11 A= ol B B (T ) s
B 2 A B 751 DU 00 o) 2 T 2 TR AR S B R R, W
I A R H R /N ERE T 3R, I B R
FHEMT, fEmE . BOIRE RS Ra AR, %
MRS Sy o, TER R & - BT R -
P AIEE” FEEAGER, TG H T AU

Z IR ZE T T 25 2R RN 10 ST 5 1 [
2 RN ES4E > 65 % (aOR =1.778) [ RAAS
NI (aOR =2.309) WEME, $m 24
BE AT DIRERGR , XY 5k 25 Wi 52 Pk
220 A INLRE 1 = O ST S B PR3 Oh R IR
(aOR =3.048) . BRHIRANME (aOR =2.879) FlHELk
eGFR <60 mL-min '-1.73 m* (aOR =2.629), #JK
5 FB 5 %) (K 1 FROIA 255 455 M ) 6 A A A0 4 P 7 2
RESZ Y 50 T 1 s 0 AU s 5 T AR AL R
W = 2k eGFR <60 mL+min '+1.73 m > (aOR =
4.119) Xz, [H RAAS 3l 55) v] A /N ER H ER
NIRRTy, SECENERIES R TR, XAECH
e AR BE RN BN, [FE RAAS ##5]
w7 B (aOR = 1.349) A5 J& 4l 57 KUBS B &K
eGFR < 60 mL-min '+ 1.73 m > f& #4757 18 1 0 45 7
o LB B A2 ABH F R S i (aOR =
3.919) SRAHDC, JUH MBI SE D4 Yte 7 o 5
P BAGFAEIRET, B A2 A BEAI I AT RES | A I K ik
E PN G S

o
HE W%

TR, A, (FE . RSN A D IE L ARG T
O I BT RS I NT-proBNP hs-TnT 7K F1 52
MA[T). 4 & 5 5 4R 4E, 2025, 31(1): 125-130.

(1

BRI TT 4 A MR SO T A S AR .
0 2EL 308 5 SR A A XU 23 J2 . SR AR W L T
T ZERME, WAL T BN R RN K ER
FAYT PR . XK 2GR T 3 S OCEEILE . 22,
Xl . B IR A e A RSt SR W, T
FE G PR BRI 5 0 R b, A T L AE R T
TS5 o b 2 P E S AR A IS B T AL, X
SR T SRR T IO A Hak, B
TG 0 PRARIBIT O KR I (E ; Fee, 2R
YRR T /o A IR AR 77, MRSk o R
Bi 23800 E
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