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B HWRBIEOAFEEE MFEPSGKUKTFHZERA, SHEEOENRR. Tk WE1035/1BHEL
T REVENBME L /13554 (Chronic heart failure group, HF4), 1034 [F iR AR E 1EAIEBHE O
71323540 (Non-Chronic heart failure group, non-HF4), KA ELISAT7 M 2 B8 A A ML SGK1/KF,
] B S R AR L s PR B BH AT 22T . B55: Snon-HFAM ., HFAMBESGKIRERZEA R, 2R
LW ERL(P < 0.001), R Spearmanff3/ i K I IESGK1/K ¥ 5NT-ProBNP 2 IEAAR (P <
0.05), SLVEFERME(P < 0.05). —4rZKLogistic/H 34 H7 RISGK1 (OR = 12.012, 95% CI
1.726~83.592) R 1B 0 TR MBI R E K . BEASGKLRINT-proBNPRIHEIRAHIROCHIZ, TTHRE
CHFZWi s R E R BURIE . 418 CHFEZFILESGKUKFHEA R . MESGK1/KFRCHF ¥ fE R
FE, BAKIISGK1KNT-proBNP/K AL B CHF 2 I v .
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Abstract

Objective: To explore the changes of SGK1 level in serum of chronic heart failure patients and ana-
lyze the relationship between it and heart failure. Methods: 103 patients with chronic heart failure
were collected as chronic heart failure group (HF group) and 103 patients with non-chronic heart
failure group (non-HF group) were collected from the same period. The serum SGK1 levels were
measured by ELISA and the relevant clinical data were collected for statistical analysis. Results:
Serum SGK1 concentrations were significantly higher in the HF group compared with the non-HF
group, and the difference was statistically significant (P < 0.001). Spearman correlation analysis
was used to find that serum SGK1 levels were positively correlated with NT-ProBNP (P < 0.05) and
negatively correlated with LVEF (P < 0.05). Dichotomous logistic regression analysis found SGK1
(OR = 12.012, 95% CI 1.726~83.592) to be an independent risk factor for chronic heart failure.
Combining both SGK1 and NT-proBNP indicators to draw ROC curves can improve the specificity
and sensitivity of CHF diagnosis. Conclusion: Serum SGK1 levels were significantly elevated in CHF
patients. Serum SGK1 level is an independent risk factor for CHF, and combined detection of SGK1
and NT-proBNP levels can improve the accuracy of CHF diagnosis.
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1. 5|8

i JJ 5 (Heart Failure) & 22 Mot MUVE O I 26 KRB By, R ISR O 2R IS T — e itk
(I BB 2 R T AT R R A R o BRI O IE 9% 2% 22 (European Society of Cardiology)fR# 1 51 NE K H14Y)
A 1500 J0IEBRF(L], MAEKRE>3S DAY, KAH 1370 5 NEO I 3EH[2], AR 1355 1)
SO R B E T, M TR TS 1 [3] (SGK-D)EODILF S ERIE, 2 2R8I Z R R R N K
BRI, Ding [4]554RIE T 1E 22 A B/ J7 AR & -3 (serine-threonine kinase, AKT3)¥§#k = (1) |5k
iR, SGK1 Rk Jim HACEMER N, (2t EREA M Iah & 0 3e . 4R B A AN B R 1 A f2 gk v
AN A . AR B[5] SGKI1 7E-C WA B AT 44 ) B FE i B 2E/E A, SGK-1 il £F 44k
KA AR 7 AR RVED 7 M IR EIE 7 1R IE, IS 544, 1#E T AT R L /)5
IR R . A S RS MO ) 52 B s B SGK ACEIAR L, ARG IR B2 )%
v 1) LSBT v PR AR R

2. MRIFITTE
2.1. IR

EHL 2021 55 8 A% 2022 4 8 Atz THSMWALERFFS (PE.OEEZE ARG 2018)
[6]f18 0 Jy 320k FE 3 103 BIE N HF 4, HA 54 64 61, Lotk 39 ], P46 7039 + 10.66 .
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s 4 FF 5t 029 (coronary heart disease, CHD) 86 41(83.5%)~ =1 Ifil F Ji (hypertension, HTN) 83 i(80.6%)~ X\
1B O I ( rheumatic valvular heart disease, RVHD) 3 11(2.9%). AR 103 5175 U 77 3 35 F) 4 AR AG:
FAFN non-HF 241, o 51k 49 ], bk 54 41, ~FEI4FEE 68.17 £5.58 ¥ . CHFBREMEERKER AL, L
PRPEAR TS PHEEMENTG R . ™ E T DhRe A4 EYEMR . RS e RS K AL &SR . TEITAXN R
BB A mES, Autaim 7 8 LB e B R 1 .

2.2. A&

2.2.1. —fRIGHRFER ST LIERR

RS 5H MM FRE . AL (Body Mass Index, BMI). Ui &7k BEAE 5 (& L |
BEPRIT o e 55) . B Z59)(ARB/ACEVARNI. B SZARBHAT . 58 THEPA) . FIRRG). AHERMERSE
BRSNS BUILMRER). IS 5ETRHERTIE 8 /AN L FRAEF KAl N K B Z4F 941K
JE(NT-proBNP). ZSME MRS BEALIMLLE . B DhRe S MAR KT o id s 0 sh B SGHa b A= ot
1fi. 73 i (left ventricular ejection fraction, LVEF). ZE[WKGJEE . AL =JGREEE ., 05 NRE. £ ERFIKAKM
W42 (left ventricular end-diastolic diameter, LVEDD). E/A {H. E/e'fH.

2.2.2. M3& SGK1 &M 753%

i 2 55 ERRAEE 8 /NI Ja KA Sk 3 ml, 76 R=EAINPEF T i E 2 /NS 1000
X g &0 20 min, B EJER, B T80 CUKARIRAT . A2 R S U B 1o A, SRR G 28 W B vk s
I%(ELISA ¥£)I 5 I SGK1 7KF .

2.3. G EAE

SKH SPSS 26.0 G it S8 AT AT EE 4T, A EA DA E TR + HEE(X £5)ER,
PHZE (8] LU AR FEAS ¢ RS0, AR A IERS A0 B M (P25, P75)3R7, 4H 1A EL#R H Mann Whitney U
Koo BB BIE(n) S 2 R (%) Eom, AR BRI 2 #. AHME R Spearman AHIE /M. K
F =43 3% logistics [81JA53#r CHF R2mA 2= . SR 208 TAEZ&(ROC thiZk) vl SGK1 X} CHF %
MW A . DL Egiit45R7E P <0.05 B R A g5 .

3. 58
3.1. HF £B70 non-HF 4AIEK ER BZ&ZE T LIgEREE B

PRZEL TR AE RS . T R RFEELBMI). PR (MAP). WRIREEEEBE(ALT). JREA. E/A
WG 7 R . HF A RN X RIRE L HEHE(AST). WIEF. 2SME b, Bk i 20 2& (4 (HbAIC). N
Kup B B I um AN IK BL(NT-ProBNP) . = [HFR R . A EEREEEE . s NE. S8 K KRIIN&GE
(LVEDD). E/e'¥) 2.3 & T non-HF 41, H i 5 26 . Bl PRI o 28 . 5l /0o SE93 28 22 TV IRIA K 1114
Pri/dRIE. T2, ACEI/ARB/ARNI. B SZARBHA ) 458 FRHA A FIIRF . WEEREE IS 2591 L
W E T non-HF 4, ZRWAE G112 (P < 0.001). HF 4L1iE SGK1 /KB & 5T non-HF 4(P <
0.001) (% 1).

3.2. & SGK1 K5 &EFEHHE XM

K H Spearman AH 3¢ 73 #7 ILiE SGK1 /K15 % K 2 BIAH 14 . SGK 1 7K 5 NT-ProBNP.HbA1c.CRP.
Ele's HEEARE EENAE. EEEKRIINAZIEMHI®P <0.05), 5 EBF. #IFEA Al K PAFHIEP <
0.05) (4 2).
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Table 1. Comparison of clinical data and biochemical indices between non-HF and HF groups

%% 1. Non-HF #4850 HF 4HIGKR &R R L IE IRt

SN non-HF ZH(N = 103) HF 4N =103) P
PESN( T3/ %) 49/54 64/39 0.069
(D) 68.17 £5.58 70.39 + 10.66 0.063
BMI (kg/m?) 23.60 +3.52 2435+3.74 0.141
MAP (mmHg) 90.28 +9.54 92.58 + 11.88 0.126
A JIH [ B2 (mmol/L) 4.79 +£1.00 3.69 +1.03" 0.000
“H ¥ =5 (mmol/L) 1.26 (0.96, 1.90) 0.91 (0.74, 1.31)" 0.000
HDL-C (mmol/L) 1.18 £0.27 0.97 +£0.25" 0.000
LDL-C (mmol/L) 2.79 +0.69 2.18+0.74" 0.000
HIgE A Al (g/L) 1.35+0.20 1.08 +£0.24" 0.000
HHREA B (gL) 0.97 +0.24 0.84 +0.34" 0.001
ALT (U/L) 14.74 (11.93,22.3) 18.09 (15.37, 20.45) 0.717
AST (U/L) 14.81 (10.23, 27.00) 20.87 (16.91, 26.35)" 0.000
JLEF (umol/L) 66.42 £ 11.98 82.07+18.17 0.000
SR Z F (mmol/L) 6.58 +1.81 7.07 £2.32 0.069
7% i LA (mmol/L) 5.24+0.98 6.24+2.07 0.000
AL M 2T 25 (%) 5.82+1.36 6.57 +1.48" 0.000
NT-ProBNP (ng/L) 63.87 (30, 102.5) 1239.16 (518, 3535)" 0.000
% A1 R )2 i (mm) 8.54+1.11 9.53+1.58" 0.000
7r % JE BE R B (mm) 8.46 +£1.07 9.17+1.1" 0.000
72 55 P43 (mm) 34.49 +3.87 4448 £7.72° 0.000
LVEDD (mm) 45.21+3.90 52.55+8.63" 0.000
E/A 0.99 +0.34 1.15+£0.71 0.058
Ele’ 8 (7, 10) 13 (11, 18)" 0.000
LVEF (%) 61.09+£2.51 43.5+13.35" 0.000
W5 R S 2R 12 (11.7%) 42 (40.8%)" 0.036
e ML A 28 35 (34%) 83 (80.6%)" 0.000
ek Lo SR 6 (5.8%) 86 (83.5%)" 0.000
LG F) 1 7 (6.8%) 29 (28.2%)" 0.000
ENIIRAN e 6 (5.8%) 43 (41.7%)" 0.000
(MBS 28 (27.2%) 82 (79.6%)" 0.000
ACEI/ARB/ARNI 20 (19.4%) 74 (71.8%)" 0.000
B S ARBH 7 13 (12.6%) 82 (79.6%)" 0.000
45 25 7~ [H ¥ 771 11 (0.7%) 26 (25.2%)" 0.006
FI IR 2 (1.9%) 93 (90.3%)" 0.000

DOI: 10.12677/acm.2023.133541 3777 Il PR % 2 3k e


https://doi.org/10.12677/acm.2023.133541

St 5%

Continued

EIERS 1 (1%) 35 (34%)" 0.000
SGK1 (ng/mL) 0.24 (0.19, 0.29) 0.32 (0.20, 0.52)" 0.000

7 : BMI: R4 MAP: 03k % ; HDL-C: =% E g & (R [E B ; LDL-C: k%5 55 8 (1 E & i ; NT-ProBNP:
N Kif B BRI F 446 H; LVEDD: A=R&FKAKMANE; LVEF: EOFHMO%: ALT: WERBREILELE,
AST: RITA GBI EE: SCGKI: HEFUMEAESEEMEE 1. ~N5 non-HF 41 P <0.001.

Table 2. Correlation between serum SGK1 level and each index

F 2. MF SGKI1 KF5RIEIRAIEXRM

LN AR AH(r) PE
#WIEEH Al —0.276 0.05
WEAL M T2 E (%) 0.269 0.05
C M H 0.201 0.05
NT-ProBNP 0.246 0.05
LVEF -0.308 0.05

Ele’ 0.210 0.05

Hi 55 77 A 4 (mm) 0.229 0.05
/t 5 4% (mm) 0.224 0.05
LVEDD(mm) 0.217 0.05

VE: NT-ProBNP: N K B B dEsmF4MkJE: LVEDD: =475k KMNFA; LVEE: U5 0%,

3.3. B O HTTERMEFE Logistic EV35r 4

KH —432K Logistic [BIVAHHT B R 041, &KL SGK1. NT-ProBNP. JREZ . WLEF. 25 Mmps. b
R E A BREEE. EEREEE. LRNE. LEFKRBNEZEE O ZRGRETER.
S PHEEE. Hih=E5. HDL-C. LDL-C. #JE&E A Al. #8% A B. LVEF &80 W RT HN &,
ZEF A G = (P < 0.05) (5 3).

Table 3. Single-factor dichotomous logistic regression analysis of factors influencing the occurrence of CHF

3. BEE_HFE Logistic EIY4r# CHF &4 IR I0E =

LN B Wald P OR OR 95% CI
NT-ProBNP (ng/L) 0.015 17.832 0.000 1.015 1.008~1.032
S I [ B (mmol/L) -1.118 37.610 0.000 0.327 0.229~0.467
H ¥ = FE(mmol/L) -0.808 12.096 0.001 0.446 0.283~0.703

HDL-c (mmol/L) -3.324 26.549 0.000 0.036 0.010~0.128

LDL-c (mmol/L) -1.242 27.387 0.000 0.289 0.181~0.460

HARE A Al (g/L) -5.865 42.207 0.000 0.003 0.000~0.017
FeEA B (gL) -1.673 9.583 0.002 0.188 0.065~0.541
SR Z Z (mmol/L) 0.602 31.619 0.000 1.826 1.480~2.252

JWLEF (umol/L) 0.069 36.134 0.000 1.071 1.047~1.096
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Continued
7% J (LA (mmol/L) 0.532 15.207 0.000 1.703 1.303~2.225
PEAL IMLLT 25 (%) 0.450 11.020 0.001 1.569 1.203~2.046
LVEF (%) -0.839 33.103 0.000 0.432 0.325~0.575
‘% [A] b (mm) 0.561 20.958 0.000 1.753 1.379~2.230
72 %8 5 BE JE I (mm) 0.606 18.116 0.000 1.832 1.386~2.422
7t b5 4% (mm) 0.315 53.131 0.000 1.370 1.259~1.491
LVEDD (mm) 0.180 35372 0.000 1.197 1.128~1.271
SGK1 (ng/mL) 2.557 11.773 0.000 12.895 3.291~50.526

VE: HDL-C: /=% 5 JI5 B A IH I % ; LDL-C: {16 %5 i ig 25 A JIH [ 5% ; NT-ProBNP: N K B 1  3 5 F 841k )5 ; LVEDD:
KB IANA; LVEF: AOESMa%; SGK1: WM E A SEAME 1.

AT ZHE T, UL CHF IR, DURREZE ST ZRE SR EE LR EE < 0.05) N H
A E, N 32K Logistic [BIVH /0414 HY, & L NT-ProBN (OR = 1.015, 95% CI 1.008~1.023) /% SGK1 (OR
=12.012, 95% CI 1.726~83.592) 52 184 /0> 77 32 38 I ST S 16 R 22 (2 4)

Table 4. Multifactorial dichotomous logistic regression analysis of risk factors for the occurrence of CHF

F 4. BEREZHZE Logistic BTSN CHF X EMBKREZE

it B Wald P OR OR 95% CI
SGK1(ng/mL) 2.486 6.307 0.002 12.012 1.726~83.592
NT-ProBNP(ng/mL) 0.015 17.384 0.031 1.015 1.008~1.023

e N oK B BUVEIEm AR SGK1: B USRI S E A B 1.

3.4. ROC Hi&

ROC £ 27R~, SGK1 HIHIZE PN 0.671, BURIE N 57.3%, F¢57 N 81.6%, L8 4N 0.389,
B AEEBIE Y 0.3085 ng/mL. NT-proBNP [ £k FTHIFUN 0.957, BURE N 88.3%, FEFEN 99%, %)%
BN 0.874, T AEEWE A 191 pg/mL. ¥ SGK1 Al NT-proBNP PifEFrEES, LI PiTEFrA ROC #1ZE,
THE RO B Sk R s P AR 2R T AN 0.962 (95% B E X B N: 0.934~0.990, P <0.01),
UK N 91.3%, HFRIEHN 98.1%, LIE4EECN 0.893 (K 1),
4. Wig

N IL375 08 7 o8 2 A 1 B (SGK)JE K X % SGK 1. SGK2. SGK3 —/MIEAY[7], i h i ik
UG | (SGK) A 22 S IR/ I E BRI S R R R 7, FE O VAN P RIK,  SGKI 2 LI AW K o3 8
R, FATARRE ., BEiE. BRETHRRE, S 5Z2MRENTFE8]. SGKI & & R 1
TR, 1R R RS T A TR0 B AL AT R A R LR FR[9]. SGKI1 RIA S i ifl &
[10]. ZhAKBBFEREAL[11]. RAK[ 1216 5%, Bl a4, REMENRES SR XMMBANGES1E
S, B (50t PR S R S O LR JE RN AF 4EAk . WFCR B, SGKI 25 Ik B0 I 28 4% 114 A6 B 05 B
TEFR, L IE I 5 e R PR 2R R B A A K R SR S R T 2 AN RS S [ 13]. BRI R SE
14K SGK1 W53 i L& 5% Th17 40M 704k, ATk iy I He i () 2ORE i 72, Sl M= A & BE
AEW[151I N SGK1 Tl #E S 5 B W40 524 J2 M2 B MG M (35 AL, , 33 B0 72 5| 2 v I & B it
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BRI KK R 0B SEC L 4L, ARy Pk 4075 EMD638683 Jim il St L AT 4EAL i AL . A
IR R[16], FERLAH TN RO HUSET 4E4 i SGK Rk, It EWR4n j L e, FEOL
M £ 4t/ Bt il . SGKI RIAH iR SFECLIEE M YELL, LU0 I3 sm i K e

o ROCHI £ .
— [
0.8 /_r/(
06 fr//
i
=
B
04 B 28 e B
NT-ProBNP
P —SGk1
I 3
0.2J glﬂég$
00"“
0.0 0.2 0.4 0.6 0.8 1.0

AR

Figure 1. ROC analysis of combined SGK1 and NT-ProBNP for the diagnosis of CHF
B 1. B4 SGKI 5 NT-ProBNP 2l CHF # ROC 434t

OO ERE R 1 R 5 02 28 4B M ER -1 s 1MLt 3 70 5 g AL LB B %, X 2 S BUL BESR R 2F
YEALFIB[17] JR 5 2 /PISK/AKt il 78 A AR R A O I JE AN IE & Co i AR K Pt 225G B PE S 4630 Akt
WSS S AN O IR R, (HSRABIE RS SECODIIREAS, EXFRET, AL KR
ARSI, FECLNLERZA[18]. Zhang S [19]55 %38 AT 7045 HUEB] T HBT (—F SGK1 #IHil57]) mT #fi]
AINECLAEAE R, 2B SGK1 A2 G IEAE R e B B R 3% o A 0 K I CHF 3% 1% SGK1 WK FE L dE CHF
HWHESAE, H SCGKI K FEARBELEAR. LENE. EEEFIKRIAAGEIEMI, FH SGK1 w] i@
PO RS R B R A AR R O J1 S K R AR R R o i3k — 04T Logistic [5] V5 7341 45 R . 7x SGK1 # NT-proBNP
SRS MO ) 2 R AR IO FERG TR 2, $Eon AT i@ I NT-proBNP. SGKI1 /K- FHRFT O MR E.
A5 5t &b NT-proBNP [20]F1 SGK1 7] 5 i it i2 W0 J1 328, S0 11 32 8 41297 B LB i .

Ak, ARFFTAAEAE SRR YE: T, AR ORI T, RO A B AT T
PEWF IR 50 S sl R RO R . FLR, R TR 2 i0E BT RE VT, MOGIEIR T SGK1 RER
BRI TS, 75 B VE S 0 ) 2208 B3 I TS AR, 0t 70 B IR AR R S

SE
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