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The Effect of Obstructive Sleep Apnea Syndrome
on Left Ventricular Function, NT-proBNP, ET-1, GDF-15

in Patients with Acute Myocardial Infarction*
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(Department of Heart Center, SJTU Affiliated Sixth People's Hospital, Shanghai, 200233, China)

ABSTRACT Objective: To investigate the effect of obstructive sleep apnea syndrome (OSAS) on left ventricular function, N-termi-
nal pro-B-type natriuretic peptide (NT-proBNP), endothelin-1 (ET-1), and growth differentiation factor-15 (GDF-15) in patients with
acute myocardial infarction (AMI). Methods: 136 AMI patients who underwent emergency PCI at our hospital from March 2020 to June
2022 were selected and divided into non OSAHS group (48 cases), mild OSAHS group (31 cases), moderate OSAHS group (29 cases),
and severe OSAHS group (28 cases) based on the apnea hypopnea index (AHI) level. Left ventricular function indicators [left ventricular
fractional shortening shortening (LVFS), left ventricular ejection fraction (LVEF)] were examined by echocardiography, and the levels of
NT-proBNP, ET-1, GDF-15, creatine kinase (CK), creatine kinase isoenzyme MB (CK-MB), lactate dehydrogenase (LDH), and o-Hy-
droxybutyrate dehydrogenase (ox-HBDH) were measured. Pearson correlation analysis was used to investigate the correlation between
LVEFS, LVEF, NT-proBNP, ET-1, GDF-15, and AHI; Multiple logistic regression analysis was used to analyze the risk factors of AMI
with OSAHS. Results: (1) Comparison of LVFS and LVEF, the severe OSAHS group<moderate OSAHS group<mild OSAHS group<non
OSAHS group (P<0.05); (2) Comparison of NT-proBNP, ET-1, and GDF-15 levels, the severe OSAHS group>moderate OSAHS
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group>mild OSAHS group>non OSAHS group (P<0.05); (3) Comparison of CK, CK-MB, LDH, and a-HBDH levels, the severe OSAHS
group>moderate OSAHS group>mild OSAHS group>non OSAHS group (P<0.05). (4) Pearson correlation analysis showed that: the
LVEFS, LVEF were negatively correlated with AHI (r=-0.632, -0.573, P<0.05), while NT-proBNP, ET-1, GDF-15 levels were positively
correlated with AHI (r=0.596, 0.542, 0.517, P<0.05). (5) Logistic regression analysis shows that: LVFS (OR=6.379, 95% CI:
3.215~9.543), LVEF (OR=3.016, 95%CI: 1.364~4.668), NT-proBNP (OR=5.171, 95%CI: 2.316~8.025), ET-1 (OR=2.751, 95%CL:
1.334~4.168), GDF-15 (OR=2.447, 95%CI: 1.143~3.752), CK (OR=4.108, 95%CI: 1.615~6.602), CK-MB (OR=4.500, 95% CT:
1.860~7.139), and LDH (OR=3.435, 95%CI: 1.407~5.463) were independent risk factor for AMI with OSAHS (P<0.05). Conclusions: As

the condition of OSAHS progresses, it may worsen left ventricular function, vascular endothelial function, and myocardial damage in

AMI patients. The levels of NT proBNP, ET-1, and GDF-15 were increased may be risk factors for AMI with OSAHS.
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Table | Comparison of the baseline data between four groups(xt s)

Body mass
Gender Age . Hypertension Diabetes Smoke Drink
Groups index
( male/female ) (years) [n(%)] [n(%)] [n(%)] [n(%)]
(kg/m?)
non OSAHS group 48 26/22 61.85+ 11.08 2436+ 1.23 6(12.50) 6(12.50) 8(16.67) 9(18.75)
mild OSAHS group 31 18/13 62.38+ 10.25 24.57+ 1.35 6(19.35) 7(22.58) 9(29.03) 10(32.26)
moderate OSAHS group 29 16/13 62.05+ 10.14 2442+ 141 5(17.24) 6(20.69) 9(31.03) 11(37.93)
severe OSAHS group 28 16/12 60.19+ 10.75 2428+ 1.18 5(17.86) 7(25.00) 10(35.71) 10(35.71)
Statistical values 0.141 0.244 0.278 0.792 2.273 4.014 4.299
P 0.998 0.866 0.841 0.940 0.686 0.404 0.361
R 2 MABELOINEEIEFRR ME NT-proBNPET-1,GDF-15 7K F bb 8 (v 5)
Table 2 Comparison of the left ventricular function and NT-proBNP, ET-1, GDF-15 levels between four groups(x+ s)
Groups n LVFS(%) LVEF(%) NT-proBNP(ng/L) ET-1(ng/L) GDF-15(g/L)
non OSAHS group 48 29.36+ 1.32 56.48+ 542 1024.75% 98.39 46.28+ 5.69 2.04+ 0.51
mild OSAHS group 31 27.36% 1.15° 50.15+ 4.31* 1287.57+ 108.61° 54.36% 6.14* 2.68+ 0.42°
moderate OSAHS group 29 23.15+ 1.21* 46.38% 3.74* 1584.48+ 123.78* 59.69+ 6.85® 3.01% 0.57*
severe OSAHS group 28 20.21% 1.08* 42.36% 1.29* 1732.83+ 131.52% 66.28+ 7.02% 3.57+ 0.53%
F 399.267 74.685 281.221 65.304 57.760
P <0.001 <0.001 <0.001 <0.001 <0.001

Note: Compared with the non OSAHS group, *P<0.05; Compared with the mild OSAHS group, °P<0.05; Compared with the moderate OSAHS group,

°P<0.05.

2.3 A Scr. MAEK F LR
PUZH g8 % Ser . TG . TC LDL-C /K LAk, 22 ST 4 it

B X(P>0.05), W#E3,

%3 MAHE Scr, MASKF L (xt 5)
Table 3 Comparison of the Scr and blood lipid levels between four groups(xt s)

Groups n Scr( wmol/L) TG(mmol/L) TC(mmol/L) LDL-C(mmol/L)
non OSAHS group 48 75.45% 6.52 1.42+ 0.31 3.15+ 0.65 2.41% 045
mild OSAHS group 31 78.48+ 7.28 1.38+ 0.29 321+ 0.78 2.35% 0.42
moderate OSAHS group 29 76.58+ 7.45 1.35+ 0.34 3.08%+ 0.64 2.38+ 0.38
severe OSAHS group 28 77.21% 7.34 1.40%+ 0.32 3.18%+ 0.71 2.43+ 0.43
F 1.205 0.321 0.192 0.211
P 0.311 0.810 0.902 0.889

2.4 MABREOIESIEIRKELE

PUZH B % CK .CK-MB LDH o-HBDH 7K H#, 5
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i OSAHS 41 CK .CK-MB LDH ,«-HBDH /K-35 T
OSAHS #H(P<0.05), W3 4.,
2.5 LVFS.LVEF NT-proBNP.ET-1,GDF-15 5 AHI g9#8% 1%
ST

Pearson A 24> M7 45 5 5 7% : AMI R 3% LVFS LVEF &5
AHI 5 1 4  (1=-0.632 ,-0.573 , P<0.05 ) ,NT-proBNP .ET-1,
GDF-15 /K 5 AHI #J & 1F # % (1=0.596 .0.542 .0.517,
P<0.05).

2.6 AMI &3 OSAHS Hy% E % Logistic B354

1 AMI B 5 J2 & & 9F OSAHS 18y 5 48 / (Y),LVFS,
LVEF NT-proBNP .ET-1 GDF-15.CK .CK-MB LDH ,o-HB DH
fER A5 (X)), 40A Logistic B4, 455 577 LVFS,
LVEF NT-proBNP .ET-1 GDF-15,CK .CK-MB LDH /K3 5%
JEsZ I AMI 5 3 OSAHS BT fEf A% (P<0.05), L3k 5.
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Table 4 Comparison of the myocardial enzyme levels between four groups(xt s)

Groups n CK(U/L) CK-MB(U/L) LDH(U/L) oa-HBDH(U/L) AST(U/L)
non OSAHS group 48 2537+ 5.78 13.87+ 3.41 213.23+ 20.74 143.75+ 24.28 20.38+ 4.51
mild OSAHS group 31 30.58+ 4.51° 17.54+ 3.28° 236.78% 25.65° 162.84+ 20.16* 21.82% 5.36
moderate OSAHS group 29 36.41+ 4.38* 21.75% 3.52* 273.46x 26.45® 173.18+ 18.12* 21.48+ 4.85
severe OSAHS group 28 42.74+ 3.85% 2647+ 3.46™ 301.74+ 30.81% 181.95+ 14.78* 20.96+ 4.57
F 83.742 88.918 83.284 24.620 0.658
P <0.001 <0.001 <0.001 <0.001 0.579

Note: Compared with the non OSAHS group, *P<0.05; Compared with the mild OSAHS group, "P<0.05; Compared with the moderate OSAHS

group, ‘P<<0.05.

% 5 AMI A3 OSAHS MIEE % Logistic BT 47
Table 5 Multivariate logistic regression analysis of AMI with OSAHS

95% C1
Variable B SE Wald +* OR P
Lower limit Upper limit

LVFS 1.853 0.439 17.816 6.379 3.215 9.543 <0.001
LVEF 1.104 0.326 11.468 3.016 1.364 4.668 <0.001
NT-proBNP 1.643 0.428 14.736 5.171 2.316 8.025 <0.001
ET-1 1.012 0.313 10.454 2.751 1.334 4.168 0.001
GDF-15 0.895 0.298 9.020 2.447 1.143 3.752 0.006
CK 1.413 0.402 12.355 4.108 1.615 6.602 <0.001
CK-MB 1.504 0.419 12.885 4.500 1.860 7.139 <0.001
LDH 1.234 0.357 11.948 3.435 1.407 5.463 <0.001
a-HBDH -0.651 0.723 0.811 0.522 0.180 0.863 0.134
Constant term 9.672 0.764 58.423 - - - <0.001
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