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Serum Gal-3, sST2, ProDH levels and their clinical significance in elderly patients

with heart failure

LI Yapeng
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[ ABSTRACT ] Aim To investigate the levels and clinical significance of serum galectin-3 ( Gal-3), soluble sup-
pression of tumorigenicity 2 (sST2) and proline dehydrogenase (ProDH) in elderly patients with heart failure. Meth-
ods Using a single-center retrospective cohort study design, 165 elderly patients with heart failure who were diagnosed and
treated in our hospital from January 2022 to October 2023 were selected as the observation group, and 120 elderly patients
with normal cardiac function and no heart disease who underwent physical examination in our hospital during the same peri-
od were selected as the control group.  Serum Gal-3, sST2, and ProDH levels were compared between the two groups.
The ROC curve was drawn to analyze the diagnostic value of Gal-3, sST2 and ProDH levels in elderly patients with heart
failure.  Spearman rank correlation was used to analyze the correlation between Gal-3, sST2, ProDH and heart failure in

the elderly. At the same time, the observation group was divided into a poor prognosis group (n=49) and a good progno-
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The associated risk
ROC curve
Re-

The levels of Gal-3 and sST2 were significantly higher in observation group than those in control group, the level of

sis group (n=116) according to the prognosis. The general data of the two groups were compared.
factors influencing the poor prognosis of elderly heart failure were examined using Logistic regression model.
was created to examine the predictive value of associated risk factors for a poor prognosis of elderly heart failure.
sults
ProDH was significantly lower than in control group, with statistical significance (P<0.05). ROC curve results showed
that Gal-3, sST2, ProDH and combined diagnosis were statistically significant for the diagnosis of heart failure in the elder-
ly (P<0.05). The AUC of the combined diagnosis was 0. 996, 95% CI was 0.992 ~ 1. 000, the sensitivity was 0. 970,
the specificity was 0. 975, and the diagnostic value was higher. ~ Spearman rank correlation analysis showed that Gal-3 and
sST2 were positively correlated with heart failure in the elderly (P<0.05) , and ProDH was negatively correlated with heart
failure in the elderly (P<0.05).

grade IV, high level of Gal-3 and high level of sST2 were independent risk factors for poor prognosis of elderly patients with

Multivariate analysis of Logistic regression model showed that NYHA cardiac function

heart failure (P<0.05), and elevated left ventricular ejection fraction (LVEF) and high level of ProDH were protective
factors (P<0.05). ROC curve results showed that NYHA cardiac function classification, LVEF, Gal-3, sST2, ProDH
and combined prediction were statistically significant in predicting the poor prognosis of elderly heart failure ( P<0.05).

The AUC of combined prediction was 0. 983, 95% CI was 0.969 ~0.998, the sensitivity was 0. 939, the specificity was
0.948, and the predictive value was higher. Conclusion In this study, the combined predictive efficacy of Gal-3,
sST2 and ProDH was systematically analyzed in elderly patients with heart failure for the first time, and it was found that
NYHA cardiac function

the combination of the three had significant clinical value in diagnosis and prognosis evaluation.

grade IV, high level of Gal-3 and high level of sST2 were independent risk factors for poor prognosis of elderly patients with

heart failure.
and the combined predictive value is higher.
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At S 2 e AR AR A DR 2 A 2% T B L
BN Z A O ) B R R AR S T 1 AR N AE
ToRJE AT 0 17 0 e 505 PG oK E
IV RS HUA 2558 2 0 O & IS O
WURAEANE T ARSFRATS 32 R o ot T 1 F Je it
7 U A TR R iR s S0 M L R A U
AL Gk B YT SR N B R 2 R
FRrp— YRS, O R B R A IR R 2
BLI 48 Al P LM EELE 2R 3 (galectin-3, Gal-3)
VE RO JIE S AE 5 £ HEAR A% O I 45 PR 7, vl i 2R
WIS/ AR BIL ] 3 55 40 2 B, BT fe i 4 i
I TELTYEAL , &0 T RGBT R AL s S W)
bR IS TERL A & 2 (soluble suppression of
tumorigenicity 2,sST2) J& FHAIMEAN K 1 ZIAKIE,
F O JULER B 20 06, 0 g S vy I S 3 1), o i 5
b gk A B AR 40 B S & 33 (interleukin-33, 11-33)
TS JILZT b R0 28 IS i TR I
(proline dehydrogenase , ProDH ) 1E A fiffi 2 iR 1% 18} 5
SE T, L OGO LR A S b AL RE ) SE 22

soluble suppression of tumorigenicity 2 ;

Elevated LVEF and high level of ProDH were protective factors, all of which have certain predictive value,

proline dehydrogenase; prog-

OHEER e O R A RPERYT . =4
ol S IR AR 2T 24 Ak 0 45 A LIRS, T i A
PEVPASAESE . 56T Ik, AWFSE 5 7R R Gal-3 sST2
1 ProDH JKV- 15 & 47U ) 38 i v (10 28 AR HRRAE e
XHZ WA A T

1 #RINFE

— i Bt

K B G B BA B B AT, R 2022 £
1 A—2023 £ 10 AERGEHEZ VDR NEFONZE
35 B 165 BIE AR K, A NEL ;5 EEFE
BT REHATES NGOG EF BT MRS
£ AN 120 Bl A AT, AT (1) WEAH
ACHES H F BB E T 455 2018) P A A
FIBYBARE; (2) F#H =60 ¥ ;(3) WEAMRYE X
E 4 % J)E 7% W2 ( New York Heart Association,
NYHA) s te 0 %A T ~ IV 4, (4) e R ¥k %
B (5) WA 4 e M B R R e (6) A HE %
EREANZZRFEREZES  IES5HRNEZH
KM, HBRAFAE: (1) QT ERT R LR ES T
FE;(2)AHT EEEEMBEDEERE;(3) 4
HAEERABIMBRAGERTH;(4) 4 FRKRE
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T4 (5) 6 BEMEH; (6)F £ ZRER SN
BB A REEARKAR(T) i
KECAE, WA KR F 8 K38 & (body mass
index , BMI) B B AR 1§ LAt b, 2 52 3 B4 1t %
F L (P>0.05,% 1), BMI #% A KX iHE . BMI= 1k &
(kg)/ & @ (m)*, KHAREHANAFE -HWEEK
W Z R4 HoE (103 4 5 . HD56587 ) , £ & #f
IRFERXTEWNREEK,

F1. MABRE—MBRRLE
Table 1. Comparison of general data between the

two groups of patients

TH (iﬁ?z%) (ijﬂhﬁg) web
Ty (55,817 (60 oo oy O 256 048
RS % 68.10+4.87  68.51x4.71 0.715 0.475
BML/(kg/m?) 22.67+1.92 22.78+1.86 0.486 0.627
M ] 27(22.50) 40(24.24)  0.117 0.732
el 34(28.33) 51(30.91)  0.220 0.639

1.2 % Gal-3,sST2 # ProDH 7K F4& I

REWAREHKMLS mL, THRES P& F
J&, 0L 3000 r/min B4 15 min, 4 # E i E IF #
F LW EP & F AR 0 B JE % B AR F T -80 C ok
Fa o, KR R ER G % R PR R I E o 7 H Gal-3 sST2
K ProDH # K F (Gal-3 & & W B LigZ K
FaaRAE S AAalE LiERiie TR
HIRAE,ProDH KA &MWL & TFEIRAER
PR ) A By P4 fd oL SE B RO, SR I i fE R
AREE,FAREF RANER, FH LR P&
SEARE o & AR PR RE bt PR, R B, E A
BB ATRE, Bt R, R R A4 E
BEFA, ZREEFRARLERE, B &2 XF
ge, DUPRAE I € 25 RV 7 p o o] B2 M
1.3 L IREfEHRAG T

KA AE S BN W R REHERS
THRFE S E G i 23 (left ventricular ejection
fraction, LVEF ) . 72 & % 47 %k 1 K K 2 (left
ventricular end diastolic diameter, LVEDD) & 7 & §
%% 45 % F (left ventricular fractional shortening,
LVFS) .,
1.4 FRER

FiERENRE, HEB(FES S EBD
AT 46w 2018) B A ML, B T A,

WIEM T AR TR A R#AATI2 AR, Fih
HE, ZIHEZCEREAT B EBMEFA
RE AR THIL, HFLE ERE NS TEH,
MAAFELAR, ANTEFRA(n=49), LR &
FHANTFE RAF A (n=116),
1.5 R

W BB B B — AR R TR, B A
% BMIL R 2 BB RO A I (B R B R
e fiE ) R ROR R (B MO R A K AL AL
% JIE A R L L) ONYHA & 3h #E o S KR4
JE 475 & .0 F LVEF LVEDD  LVFS  Gal-3 sST2
B ProDH AF, BREEXAFREDL R 1 EE
FEEFEUE, AN 1A ATEERIEATN;
WENFENEREGH LBEENE=40 g o=
20 g JFRFSE 1 UL b, S WA R R R R
JE 25 05 % ot JE =140/90 mmHg, 2, % fE Bl fn £ =
135/85 mmHg, 3 24 h 24 & i1 JE b 1 B & & K7
i1 JE =130/80 mmHg ., B [ 1 /E >135/85 mmHg, 7
8] £ =120/70 mmHg, ¥ 7% % #r B 2 2 i
W=7.0 mmol/L, B R 75 ¢ HH MG 2 h fn 4 =
11. 1 mmol/L 2 ¥ b f1 21 % & (glycosylated hemoglo-
bin,HbAlc) =6.5% % £ & — T, & i fiz #| 2 A7
Wy ¥ fE [E B2 (total cholesterol, TC) =5.2 mmol/L,
/K% g & B B B2 (low density lipoprotein
cholesterol, LDLC) = 3.4 mmol/L, f1/2 H # = Ff
(triglyceride , TG) =1.7 mmol/L, £ &£ & — J B 7
B,
1.6 MEIEIR

(1) AT .7 41 Gal-3,sST2 #2 ProDH A -F;(2) %
] % 1K # T 1€ 45 4E (receiver operating characteristic,
ROC) #y %& 44 Gal-3 sST2 F# ProDH 7K F 3 # 4 0
HFEE EF WD BN E; (3) Fl A Spearman £ A <
4 Gal-3,sST2 #1 ProDH 7K F 5 2 45 10 7 52 98 Y
MR (4) A E BTG F QA FEEH I
RHEHE; (5) FlF Logistic B V342 AT % 500 7 F
BTG T RE R EE;(6) %% ROC #h & 27
46 5 3 2 4500 ) B TR A R A TN NE
1.7 SitFaE

KA SPSS 26.0 X BAEHATRITFAE, T E
HHZ Shapiro-Wilk o 36 A A IE f}‘fi, HAER
AT E R R xxs £, A LB KA ¢ Ak
A IF 25 oA B T B R P A R 0 Bk R
¥ 41 8] th %2 % I Mann-Whitney U £ 56 5 1+ 30 9¢ #FH A
Bl A E o b 3K, AT R R A X A B A A
Spearman £ 1 % 4 Gal-3 ,sST2 #2# ProDH K F 5
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H I ) B B A K I R Logistic [ 345 AL 4
EEOHFEETREAFRWAREZ ;%A ROC #h %
I M 45 A7 3 00 4 BT R BB TN A
f8;P<0.05 kT~ RHAITFENL,

2 & R

2.1 TR Gal-3.sST2 #1 ProDH 7k = Lb %
WELLH Gal-3 . sST2 Fl ProDH 7K 43 51| Sy %o} #a
ZHHY 1. 88 1% 1. 39 {551 63% (] P<0.05,%2)

% 2. W4 Gal-3.sST2 F ProDH 7K FLL %
Table 2. Comparison of Gal-3, sST2 and ProDH

levels between the two groups

X 2 pUle =% |
i
nH (n=120)  (n=165) YUM P

Gal-3/(pg/L)
sST2/ (pg/L)

10.80+2.42 20.26+4.67 20.291 <0.01
40.19+6.63 55.72+7.15 18.662 <0.01

3-44 216 10.150 <0.01

ProDH/ (ng/1L) (2.63,4.16) (1.59,2.71)

2.2 Gal-3.sST2 #1 ProDH 7K FEXt ZEF L HFIRE
HEHNSHEINME
ROC M1k 4345 9 7%, Gal-3 sST2 F1 ProDH
K =HBA X T2 W 240 1 W iy B 1A 41t
HEX(P<0.05); Hrh 412 W 12 W i (5 55 &
(AUC=0.996,95% CI:0.992 ~ 1. 000, R A H 0.970,
FRE R 0.975) (3 A1),
2.3 Gal-3.sST2 #1 ProDH 5E £ hFIBAIFE X 1E
2% Spearman FRAHIC 3T B/, Gal-3 Fl sST2 7K

40 80

70F

[0
[=]
T
oo

FHEFO I ERE R EFEML (r=0.815,P<
0.001;r=0.766,P<0.001) ,ProDH /KF5E4E.00 /)
TR E ARG (r=-0. 602, P<0. 001 ;& 2) .

% 3. Gal-3.sST2 fl ProDH KE3t &1L N FiB
BENSENE
Table 3. Diagnostic value of Gal-3, sST2 and ProDH

levels in elderly patients with heart failure

ik fefE e
HZE  AUC gy OC e REUE Fr5E

Gal-3 0.976 0.000 0.961 ~0.992 14.390 0.921 0.958
sST2  0.948 0.000 0.924 ~0.971 46.760 0.921 0.858
ProDH 0.852 0.000 0.807 ~0.897 2.835 0.692 0.855
B
W

o MW P Gal-3, sST2 B4 N pg/L; ProDH H {7 J
ng/L;“—" FIRTCHEIRIL

0.996 0.000 0.992~1.000 — 0.970 0.975

REE

0 1 1 I 1 ]
0.2 0.4 0.6 0.8 1.0

1-45RE
B 1. ROC &1 E

Figure 1. ROC curve analysis
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Figure 2. Correlation between Gal-3, sST2, ProDH levels and heart failure in the elderly

2.4 AEFREZEEOCHEBEERKEHITLE
UG AR NYHA O INEEIV R & T HlE
B if4H , LVEF N5 R IF-4H A0 81. 80% , Gal-3 7K F

TG R 1,33 1%, sST2 /K F R TG B4
19 1. 17 £%, ProDH 7KV R FilJ5 R 42019 68.22% ,
ZFPIEAGIE L (P<0.05,5K4)
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F4. FEABBEEEONRBEEIRKTRITLE
Table 4. Comparison of clinical data of elderly patients

with heart failure with different prognosis

TiE R BURARA

nH (n=116)  (n=d9) “X7U P
B/ IH(%)] 69(59.48) 30(61.22) 0.044 0.835
S % 68.40+5.03 68.75+3.90 0.435 0.664
BMI/(kg/m®>)  22.85+1.91 22.61+1.74 0.757 0.450
i/ 4 5.45+1.37 5.71x1.48 1.087 0.278
AR/ [B(%)] 31(26.72)  9(18.37) 1.310 0.252
Y/ [ (% )] 35(30.17)  16(32.65) 0.099 0.753
BIFRE/ [ (%) ]

F LR 23(19.83)  11(22.45) 0.145 0.704

Wl PR 21(18.10)  7(14.29) 0.356 0.551

1= g 17(14.66)  6(12.24) 0.167 0.683
SRR/ [ B(% ) ] 0.545 0.909

B D IERG 54(46.55) 24(48.98)

PIKELOILE 32(27.59)  11(22.45)

DAERER  16(13.79)  8(16.33)

HiAthy 14(12.07)  6(12.24)
NYHA I BES /[ (% ) ] 13.590 <0. 001

I %% 51(43.97)  9(18.37)

%% 43(37.07)  17(34.69)

IV 22(18.97)  23(46.94)
W45/ mmHg 140, 21+10.23 141.35+10.19 0.655 0.514
9 E/mmHg  90.54+7.63 91.23+7.81 0.527 0.599

/(W /min)  73.05+6.13  72.41+6.08 0.614 0.540

LVEF/% 52.85+5.41 43.23+4.17 11.123 <0.001
LVEDD/mm 57.84+3.43 56.67+3.84 1.931 0.055
LVFS/ % 36.09+£1.18 35.77+1.27 1.556 0.122
Gal-3/(ng/L)  18.47+3.64 24.50+4.10 11.535 <0.001
sST2/( wg/L) 53.03+5.36 62.10+6.85 9.118 <0.001
ProDH/ (ng/L) 2.36 161 5.696 <0.001

(1.86,2.77) (1.21,2.05)

2.5 EBHEOLHAFEMEARNEEEZLHT
DLARO T v T 1 AR A2 i (FilJE R
=0, AR =1), A3 4 Hal o 5 & ] )5 i
EZEFBAGI R XL (P<0.05) i) H A 94 A
ZIRNZE M, Hodh NYHA O IIfE g (11 ~ M4 =
0,IV%=1) LVEF (£ &) Gal-3(ELAS &) |
sST2 (LS )  ProDH (3E S8 &) V6 [ A8 15
KT Logistic [FIHFLHEY | Z2 [N K 751 .78 NYHA >
IHEEIV 9 Gal-3 /K F sST2 K- #AE O 1 5
v PiE AN KA Sz fa B I % (P<0.05) , LVEF F

i ProDH =K 2R I 2R (P<0. 05,38 5)

x5 ZELNRBRERARNEERSH
Table 5. Multivariate analysis of poor prognosis in

elderly patients with heart failure

5 B SE  Wald P ORME 95% CI
YHA 0> I 6
Nm& el 2.061 1.048 3.868 0.049 7.851 1.007 ~61.199

= LVEF =0.511 0.150 11.549 0.001 0.600 0.447 ~0.805
Gal-3 %7K F  0.403 0.127 10.087 0.001 1.496 1.167 ~1.917
sST2 H/KF-

ProDH #7KF -2.677 0.954 7.867 0.005 0.069 0.011 ~0.446

0.329 0.111 8.786 0.003 1.390 1.118 ~1.728

2.6 HXEBEREZRNZHEONRBIHEARTR
M E

PIEAFL 1 R A AN ROV RS 5, DL NYHA
DIRE Sy 9% LVEF | Gal-3, sST2 . ProDH 7K “F B¢ &
Logistic [IFBIAIH I HER(E IG5 ROC #hZk, 45
127K, NYHA LIfE45r4%  LVEF il Gal-3.sST2 . ProDH
TR A At 6T F30 00 28 4F 0 7 3 3 Tl s A R
WIEA G147 L(P<0.05) 3 FHorbIpe-& 1) i) i
P BB (AUC =0.983,95% CI:0.969 ~0.998, R
B R 0. 939 KR 0.948) (6 FIE 3)

F6. HXEREARWNEZBELNRBHERRNTNNME
Table 6. Predictive value of related risk factors for poor

prognosis of elderly patients with heart failure

RS AUC i@i& 95% CI 5& REYE R
EN e
%;A'Dlj]ﬁg 0.640 0.005 0.543~0.736 —  0.469 0.810
LVEF 0.925 0.000 0.885 ~0.966 46.390 0.914 0.816
Gal-3 0.865 0.000 0.802 ~0.929 22.045 0.776 0.871
sST2 0.845 0.000 0.781 ~0.909 57.905 0.714 0.802
ProDH 0.781 0.000 0.707 ~0.855 1.865 0.750 0.735
1A T 0.983 0.000 0.969 ~0.998 —  0.939 0.948

TE: LVEF 5 H% | Gal-3,sST2 5L K we/L, ProDH i Hy
ng/L;“—" FRTCIEIREL,

3o #

O T AR A o I 506 1Y 32 S BRI S &
BB, H ARG R BE N 1 2 A ) 2 B B
0T TR W B R A 1% ~2% ,1E =70
AR 10% ; FREBURE Bos 65 ~79 2 AHF
HBGHRIL 3.86% ,80 L F ik 7.55% ) R4
G EELSLY/ I L R P = $ Lt W N B I A (B i
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ProDH

— BETm
— %K

1 1 1 1 ]
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& 3. ROC #Z&4#E

Figure 3. ROC curve analysis

O I I R R ST R E m AT, R
12 AU 432 A B BFSR RE,
K20 T 538 BB e 15 20 2 01 4 3R YT, BE
O Y ARG BRIKIE TR, H R
W7 B XU T - A7 78 Ry B, i A= b 3 4 %o
FIFER RIS Wi K U WEAG B R AT
FEH WRAEZAE O S50 N R B A 0T Gal-3,
sST2 & ProDH = A ¥phr 9 09 FUIN 5L BE | $6 7 FE
G R 1, 5 BEA B — AR R 9 AR ), AR F
G Z2 AL B ] W0 SR, X A0 ) R R
HLEAIHIE G BEAL I B 2% 10 RR1E , 57 2 48 3 K
s 4 SR

AL R R, WEEH Gal-3 sST2 /K- 3%
o TR, ProDH /K F 8 5K T X BE 4L, ROC
R aE BB R, Gal-3  sST2  ProDH 3¢ G2 W %)
T Wi RO ) il B B St 53 3, Hh A
LWER ., H Gal-3,sST2 /K5 E4E0 5
Vi 5L 5P SR TE A G, ProDH 5 4R 0 ) 2508 5 I 3
PEMAESC, 78 Gal-3 . sST2  ProDH Bl M BR & #
WTE A0 F1 20512 Wi vh 15 6 1 8 38 19 12 Wk
e, JLF S SHp R, 5 TR LB — 5,
Gal-3 VE R D WLEF AL A T, HOKSEAEE MO T
Wl B T BT IS D D REIEGR XA RS
EAEX . MHLENRTE , Gal-3 750> 1 REv s i 5 91
URF R 2 e« SR 00 308 o e 0 T ML o 4 0 UL AT A
AETE AER ) w5 30K 2 000G A1 20 40 Al 3 4, 2 itk
HEIE DR, e A S 800 = 8 S o ek i
sST2 1E N RAEMEF4EAL AT 7, il F5 5t 1L-33/
ST2L, 38 AR 3t 5 S FNET 2 Ak , 100 40 1 7 G £
FEPEARI AR HLE R A p 0 AR 4
U5 A, v W R I Bl ) 2 0k 48 K g 0 i, He
KIS TR R LA 2 (1, 500 77 35558 S0

MAFFET K % VA 5T KA F o —pr i
YR, ARG IR E AR O S il AR R A
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