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ABSTRACT Objective: To investigate the relationship between serum cystatin C (Cys-C), total bilirubin (TBiL), mid-regional proa-
drenomedullin (MR-proADM), advanced glycosylated end products (AGEs) and cardiac function and response to cardiac resynchroniza-
tion therapy (CRT) in elderly patients with chronic heart failure (CHF). Methods: From March 2020 to January 2022, 151 elderly patients
with CHF who received CRT treatment in our hospital were selected as the study subjects. They were followed up for 6 months and the
treatment response was statistically analyzed. Before CRT treatment, the levels of serum Cys-C, TBiL, MR-proADM and AGEs were
detected, and cardiac function was detected by echocardiography. The correlation between serum Cys-C, TBiL, MR-proADM and AGEs
and cardiac function and the response to CRT treatment in elderly patients with CHF were analyzed. Results: 1 cases of 151 patients was
lost to follow-up, 48 cases of the remaining 150 patients did not respond (non response group), and 102 patients responded (response
group). The levels of serum Cys-C, TBiL, MR-proADM and AGEs in the non response group were higher than those in the response
group (P<<0.05), and they were negatively correlated with left ventricular ejection fraction (LVEF) (P<<0.05), and positively correlated
with left ventricular end diastolic diameter (LVEDD) and left ventricular end systolic diameter (LVESD) (P<<0.05). Multivariate Logistic
regression analysis showed that ischemic cardiomyopathy, serum Cys-C, TBiL, MR-proADM and AGEs were the risk factors of non
response to CRT treatment in elderly patients with CHF (P<<0.05), and LVEF was the protective factor (P<<0.05). Conclusion: The levels
of serum Cys-C, TBiL, MR-proADM and AGE:s in elderly patients with CHF who did not respond to CRT treatment increased, which is
related to the decline of cardiac function. Serum Cys-C, TBiL, MR-proADM and AGEs are the risk factors of non response to CRT treat-

ment, which can provide a certain reference for the evaluation of CRT treatment effect.
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£ 1 AFE CRT & AHINEF Cys-C,TBiL,MR-proADM ,AGEs /K EZ£ F(x+ )
Table 1 Differences in the levels of serum Cys-C, TBiL, MR-proADM and AGEs in different CRT response groups(xt s )

Groups n Cys-C(mg/L) TBiL( wmol/L) MR-proADM AGEs(pug/mL)
(pmol/L)
Response group 102 1.15+ 0.21 20.05+ 3.49 152.03+ 16.09 1.51+ 0.49
Non response group 48 1.62+ 0.52 26.35+ 5.91 236.09+ 31.74 2.56x 0.71
t -7.885 -8.171 -21.551 -10.540
P 0.000 0.000 0.000 0.000
2.2 [ CRT &7 & O AEB A FE AR LA i TRLAAL(P<0.05), I35 2.
Jo 4 LVEF R T 24 (P<0.05),LVEDD.LVESD
%2 F) CRT &I A RO MBARITER( )
Table 2 Differences of echocardiographic parameters in different CRT response groups(xt s )
Groups n LVEF(%) LVEDD(mm) LVESD(mm)
Response group 102 31.41+ 3.42 65.05+ 6.49 48.65+ 3.92
Non response group 48 26.25%+ 4.29 69.35+ 8.09 52.65+ 5.09
t 7.982 -3.491 -5.283
P 0.000 0.000 0.000

2.3 Cys-C.TBiL.MR-proADM.AGEs 5 i\ B8 A5 bR I FH £ 1.3 Cys-C . TBiL .MR-proADM AGEs 5 LVEF A k%

ST (P<0.05),5 LVEDD,LVESD £ [EAX(P<0.05), IL% 3.
%3 Cys-C.TBIL.MR-proADM,AGEs 5\l B A HEARAOHE 36 R (1, P)
Table 3 Correlation coefficients between Cys-C, TBiL, MR-proADM, AGEs and cardiac ultrasound indexes(r, P)
LVEF LVEDD LVESD
Indexes
r P r P r P

Cys-C -0.532 0.000 0.463 0.000 0.487 0.000

TBIiL -0.602 0.000 0.503 0.000 0.493 0.000

MR-proADM -0.498 0.000 0.491 0.000 0.538 0.000

Duration of synovitis -0.571 0.000 0.517 0.000 0.465 0.000

24 gIEE4E CHF B2 CRT BTN ENEARES R
TCRIZ 2 NYHA 4324k IV 2% e e 0 e He 4] . it UL
JiF \NT-proBNP 7K 15 T B &2 (P<<0.05) , 4F % L 1 L W A

1 S AR O BETFE A S CHF Jj gt QRS S AR FR |
CRT %' LI SRR A2 F G+ L (P>0.05),

J[—LIJ% 4O

%4 ®WEE CHF 25 CRT BT NENERZHTER

Table 4 Univariate analysis results affecting the response to CRT in elderly patients with CHF

Factors Non response group(n=48)  Response group(n=102) t/a? P
Age(years) 68.46+ 7.49 6791+ 7.52 0.418 0.676
Gender[n( % )]
Male 28(58.33) 58(56.86) 0.029 0.865
Female 20(41.67) 44(43.14)
Smoking history[n( % )] 27(56.25) 53(51.96) 0.241 0.623
Drinking history[n(% )] 23(47.92) 49(48.04) 0.000 0.989
Basic disease[n( % )]
Hypertension 32(66.67) 65(63.73) 0.124 0.725
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Type 2 diabetes 30(62.50) 65(63.73) 0.021 0.884
Hyperlipidemia 27(56.25) 57(55.88) 0.002 0.966
History of cardiac surgery[n
(%]
Coronary artery bypass 6(12.50) 17(16.67) 0.437 0.509
surgery
Valve replacement 9(18.75) 13(12.75) 0.940 0.332
Coronary intervention 12(25.00) 23(22.55) 0.110 0.741
NYHA grade[n( % )]
Grade 11 17(35.42) 81(79.41) 27.894 0.000
Grade IV 31(64.28) 21(20.59)
Course of CHF( years ) 5.26x 0.35 521+ 0.27 0.959 0.339
Cause of disease [n( % )]
Ischemic heart disease 32(66.67) 38(37.25) 11.345 0.000
Non ischemic heart disease 16(33.33) 64(62.75)
QRS complex time limit
(ms) 179.35% 23.65 178.09+ 22.58 0.314 0.754
CRT device[n(%)]
CRT-D 36(75.00) 73(71.57) 0.194 0.660
CRT-P 12(25.00) 29(28.43)
Medication[n( % )]
B receptor blocker 35(72.92) 79(77.45) 0.368 0.544
Angiotensin converting
enzyme inhibitor 28(58.33) 61(59.80) 0.029 0.864
Diuretic 39(81.25) 83(81.37) 0.001 0.986
Aldosterone antagonist 21(43.75) 48(47.06) 0.144 0.704
Antiplatelet drugs 23(47.92) 51(50.00) 0.057 0.812
Urea nitrogen(mmol/L) 6.23+ 2.01 5.97+ 1.68 0.823 0.408
Serum creatinine( wmol/L ) 152.35+ 23.69 132.05+ 20.07 5.448 0.000
NT-proBNP(ng/L) 205.23% 36.72 169.82+ 25.27 6.883 0.000
2.5 #MmE 4 CHF B& CRT iGfT R &H) Logistic BT 547 HEBRIC AL B, et fiL PR L L Cys-C \ TBIiL \MR-proADM |

Ll Cys-C.TBiL MR-proADM AGEs LVEF LVEDD LVESD | AGEs /& #%4F CHF 3% CRT {7 LM B G N 2 (P<
NYHA 434 NT-proBNP ., St OlER . MULE b 548 &,  0.05),LVEF 2 HAAP HE (P<0.05), LK 5.
CRT iGIT WA AR A (K. 0= 12, 1= %), [ &4k
x5 ZMEE CHF £ CRT 847 M Z ) Logistic B 3412

Table 5 Logistic regression equation affecting CRT treatment response in elderly patients with CHF

Variable B SE Wald * OR(95%CI) P
Constant term 6.032 2.169 7.734 - 0.004
Ischemic heart disease 0.952 0.231 16.984 2.591(1.647~4.075) 0.000
LVEF -0.682 0.147 21.525 0.506(0.379~0.674) 0.000
Cys-C 0.568 0.159 12.762 1.765(1.292~2.410) 0.000
TBiL 0.602 0.163 13.640 1.826(1.326~2.513) 0.000
MR-proADM 0.709 0.185 14.688 2.032(1.414~2.920) 0.000

AGEs 0.432 0.149 8.406 1.540(1.150~2.063) 0.003
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