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Wehs HEA: 2025411 H11H; FHE#: 20254F12A5H; KA HA: 20254F12 4 15H

HE

HE: S MEy-BEBHEEE(GGT) L1414 77 5 B (RDW) 7K SPERE Vil A o4 0 DR o0 70 308 BB 38
WE I E, RIERTUE ABREKRIE. ik BB IT67 25 iR iE O R O /35 B E, RiE
Ba AT RIFH (606B) T s REL (6661). LBEHHBZMBEGGT. RDWKT, [FAF4Hr Ol
TIREEAR(NT-proBNP. LVEF. PASPE) R RIERIFER . KALE RlogisticH 9F%H it 2R X
A&, ¥4EH. NT-proBNP. LVEF. hs-CRP. Pa0:5GGT. RDW—[FZ A %38 &Elogistics] 13 Hriar
fERRER, ROCHZETMIMAE. &R FHEREMAMBEGCTKFHN(106.61 £ 3.96) U/L, BEET
Wijg R IF4#(89.14 £ 1.53) U/L (P <0.001); RDW7KF4(18.33 + 1.49)%, KT Hi/5 RIF4HI(21.38
+2.25)% (P <0.001)., Hi/5 B Z4NT-proBNPF 5 (850.36 + 152.84 pg/mL vs 580.25 + 105.32 pg/mL,
P <0.001), LVEF[#{%(42.53 + 7.15% vs 55.84  6.21%, P < 0.001), #JEHR(hs-CRP. IL-625)3 8
ER7%. 2% RlogisticH|JHE7R, GGT (OR = 1.876, 95% CI 1.412~2.493, P < 0.001)fIRDW (OR =
1.732,95% CI 1.345~2.231, P < 0.001) {524 B W /5 B2 fE [ R | (B IE4E# . NT-proBNP. LVEF. hs-
CRP. Pa0:5). ROCHIZE7R, GGTELERDWAN FAUCKO0.885, &RE82.35%, FrH14:85.27%.
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Abstract

Objective: To explore the value of serum gamma-glutamyl transferase (GGT) and red blood cell dis-
tribution width (RDW) levels in evaluating the prognosis of patients with heart failure due to pul-
monary heart disease, and to provide a basis for clinical prognosis judgment. Methods: A retrospec-
tive analysis was performed on 672 patients with heart failure due to pulmonary heart disease, who
were divided into a good prognosis group (606 cases) and a poor prognosis group (66 cases) ac-
cording to their prognosis. Serum GGT and RDW levels were compared between the two groups, and
differences in cardiopulmonary function indicators (NT-proBNP, LVEF, PASP, etc.) and inflamma-
tory indicators were analyzed. Univariate logistic regression was used to screen statistically signif-
icant variables, and age, NT-proBNP, LVEF, hs-CRP, and PaO:z were included in the multivariate lo-
gistic regression model together with GGT and RDW to analyze independent risk factors. The ROC
curve was used to evaluate the predictive efficiency. Results: The serum GGT level in the poor prog-
nosis group was (106.61 * 3.96) U/L, significantly higher than (89.14 + 1.53) U/L in the good prog-
nosis group (P <0.001); the RDW level was (18.33 + 1.49)%, lower than (21.38 + 2.25)% in the good
prognosis group (P < 0.001). In addition, NT-proBNP was elevated (850.36 + 152.84 pg/mL vs
580.25 +105.32 pg/mL, P <0.001), LVEF was decreased (42.53 £ 7.15% vs 55.84 + 6.21%, P < 0.001),
and inflammatory indicators (hs-CRP, IL-6, etc.) were significantly abnormal in the poor prognosis
group. Multivariate logistic regression showed that GGT (OR=1.876,95% CI 1.412~2.493,P <0.001)
and RDW (OR=1.732,95% CI 1.345~2.231,P < 0.001) remained independent risk factors for poor
prognosis (after adjusting for age, NT-proBNP, LVEF, hs-CRP, Pa0z). The ROC curve showed that
the combined detection of GGT and RDW had an AUC of 0.885, with a sensitivity of 82.35% and a
specificity of 85.27%. Conclusion: Serum GGT and RDW levels are closely related to the prognosis
of patients with heart failure due to pulmonary heart disease. Combined detection can effectively
predict the risk of adverse cardiovascular events, providing a reference for clinical prognosis
evaluation.
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(GROBY o s

1. 518

I A FEESPS 13 RS0 T R o9 0 ) A2 RS0 — ALY 9 BS99 2 3 A i 2R
BELOTRENN, SETSECE O B MR RE R 3 MR SR A E, ™ M 5 2 A R L] AR O RS
HAN 0.4%~0.7%, TUFMAIARMEI, 1 HFFErHIE 20%-30%, 5 HFFETH AT #E 50%-~70%

DOI: 10.12677/acm.2025.15123610 1923 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2025.15123610
http://creativecommons.org/licenses/by/4.0/

FitE &

[2]. R 2 4E o7 £ 5 B phy A8 1k PHLJE P T 797 (COPD) & T 5K, £ 3006 140 7 8 38 /3% [/ I 45 9
COPD, H AR ZZRAE LTS3 MliCods O3 (5 B A B LI B sh bk s . A O = E . AW
G WABTE S E BE IR AT [4] o A IBREEURT JRE P S 350 M USRI B JR, 51 R s bk s, A
FbE G A, RASECOCHLARE TR 4[5, IRIR b, B GEVT Al 6 b i A 2 00 I P 2>
(NYHA)LIJRE . Fr 02 5 L7 BU(LVEF) s i3l Bk 4 i (PASP) 55 B BB S B Oy D RERAS, (N HL 3
Je BT R AS SR (6] BRI, ST (58 (¥ I35 2 bs A et 905 PP At LA R 3

M3 p- BB F B (GGT) &2 53 b H AR W, HoKP T T s i Sk REEOR S0 & B B
FERCIR DR B E T, GGT Jh s il b5 K HBAE S 5 10 S RS R B MAH 5 [7]. WF9TR M, GGT o
I R AR S 5 O AR I R, K 5 0 R R R AR R S IR A G [8] . 4T 4 B 40 A7 B
J& (RDW) S R ZL AN AR AR S 3 1, o TF 3R s WU AE AE 1B e A B R AN R B4 gl 2k i 8 o 72O
MBI, RDW 5.0 775 il /= 8 F2 5 AAS )OS 25 U0 AE 9G[9]. FEMLI nT g5 28 hE K7 (W 1L-6+
TNF-a) /15 R 2040 i A R 35 L S O WL EE A 4 56 [10]. B4R GGT A1 RDW 7£ 82— 550 th (1 s (il &
HIE, AEAE RO O 8 TP IR A VA A AN B R . ASTIE 5T 181 B 20 At 672 451 fii a0 10 TE R IR I PR
¥, BT GGT Al RDW /K V5 HlG M < B, D 7 (T 58 /0 UG PP A% A5 R S (4 4« BRI

.
2. ZINEH*E
2.1. HIRMR

[ B 7> A 2018 4 1 A & 2023 4 12 F K =20 I AF B Be A 1 672 i i o IEEJ 10 /3 3238 SR
R i J 73 A T3 R 1 2H.(606 91) /193 s 5 22 4H.(66 #1) -

2.2. MNFRE

i EE TS ChLEEIZEANG T T E L K IR) [5]4& (hEG =2 WifiG T8 2024)
[6]fizrbriE, HIGIRGOR EE . 56 MR ORERIZ W, s (W COPD. SO/ BN | 2k i
sk E R, A OERESRY K, SBE X 2. OB EEGE O ERESL; A0 SRR
R GnP R K, SERKAE 5K SE,  H NT-proBNP > 300 pg/mL 5% BNP > 100 pg/mL; i >
18 ¥; BFRKBEEZBAERES, BES5AUR.

2.3. HiRtRfE

Fott SRR SR RO A Dol IS PERERZE . T VR S RV RIS ™ 5 D) e Rk
(M5 ALET > 265 pmol/L BRAY N M > IEW LR 3 ff); & JF ™ EIMLBARGAm (W A M. FERRS
PESTI); FEFHRRT SOA R DI RERENS, TR S WAL AEAREUH FLI otk IR BRI S8, fE4 e
A AR IR -

2.4. WMEIRS X

2.4.1. ImARBERE

— R IR ERY . VRSB s R S BMIL {EBEREL. NYHA OIhRES 2. Charlson & FFiE
Tad%E; Ol Thaefe br i NT-proBNP (AL K6, K llvaE 5~35,000 pg/mL, #tA CV <5%, #tld
CV <8%). LVEF (B LahEME, 1%/ HE 55%~70%). PASP (A Lah MM, EH <30 mmHg).
6 7B ATIE (6 MWD, TEH >450m). Bk 57 (PaO2. PaCO2. pH f); #AEFH brfldE hs-CRP
(PeE bbidtgs, R IvEE 0.1~100 mg/L). IL-6 (ELISA ¥, #&3EH 0.1~50 pg/mL). TNF-a (ELISA %,
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frlJEE 0.5~100 pg/mL). PCT (%% 2% 6%, frilljEFE 0.05~100 ng/mL). Il H(WBC. NEU%.
LYM%%%),

2.4.2. I3 GGT 5 RDW &

GGT #&ill: 25 Bk il 5 mL, 3000 rpm 5.0 10 23, BU_E 7 VK Ak 2 bE G ik Al GR7) & 0
H R R AR TR, IE% 2%GH 7~45 UL, 3K 405 nm, kA CV < 3%, kA CV <
5%; RDW A&illl: [R5 4R M JUbR A, 1 XT-1800i 4 [ 3 i 40 i 20 Hr 4 (H A< Sysmex 2 &), 1E
WS 11.5%~14.5%, AEHEE LR R < 2%.

25. GtFERE

i SPSS 26.0 K AFHEATS M, TTREBERFEIESHAAE L, ¢ £s £ow, AR BCRHMNIREA
tRrge; AR RS AN EOR U AL 8 (DY 0 2 80 R, KA Mann-Whitney U &35 THE050RDLE (%) &0,
R LR 2 K90 ER Fisher fDIMERRY:: SR HLH 2 logistic [A] V=LA i i 5 195 AH SR AL B (o =
0.1 NINARUE), HHRHZ A Gt % 5 L H IR EER AR FE (R . NT-proBNP. LVEF. hs-CRP.
Pa0,)5 GGT. RDW — A4 A Z AL & logistic [AIJAHAY, 1H5 OR 1A [ 95% CI, §fiidk 7 j5 AH O H 5L 16 fr
W PG IE2H ROC #iZk, 15 AUC. BUSHE. Rk Kbl , PP GGT. RDW BtA Rl
FIFRI AL AE . BN S o = 0.05, P <0.05 AZERAH LG5 Lo

3. &R
3.1. FA—RFTRIELE:

PHALEFE PERILE . WO S DB s2, BMIL IH MR bR, i DhRess HAb S 5 thie, ZRIEL T
BEX(P>0.05), ZRifMALEH FIER REAAAE S E 27 (P < 0.05). L% 1.

Table 1. Comparison of general data between the two groups
= 1. PE—RRERIELER

fabw i B 1F4H(n = 606) T 240 (n = 66) tly? P{H
Ga 58.14 + 0.855 56.73 + 2.139 0.552 0.582
51 0.228 0.633

% 351 (58%) 42 (64%)

LS 255 (42%) 24 (36%)
WA s 90 (17%) 9 (14%) 0.588 0.411
el 36 (6%) 12 (18%) 0.473 0.080
BMI (kg/m2) 24.03+0.25 23.58+0.73 0.603 0.547
fEBERE(CR) 7.88+0.18 12.95+3.11 4.295 0.000
H4Ri x 109L 5.55 +0.12 5.31£0.25 0.659 0.51
IM4T 2 F(g/L) 133.25+1.28 132.36 + 3.62 0.23 0.819
/MR x 1091 194.84 + 4.47 197.45 + 14.36 0.194 0.849
58 1ML 7 55 B[R] () 11.27 £ 0.06 11.60 £0.31 1.702 0.090
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INR 1.04 +0.05 0.98 +0.01 0.393 0.694
TFAk(s) 26.68 +0.21 26.94 + 0.59 0.399 0.690
TRk L I 7] () 17.85+0.08 18.05+0.21 0.801 0.424
HE A4 5 A 5 (g/L) 2.85+0.10 2.75+0.21 0.332 0.744
D % f&(mg/L) 0.41 +0.05 0.46 +0.11 0.373 0.712
AL OER I E(NYHA) O IHRE /S 185 (30.5%)/260 (42.9%)/ 11 (16.7%)/23 (34.8%)/ 0.826 0,008
(VI/II/IVER) [n (%)] 130 (21.4%)/31 (5.1%) 22 (33.3%)/10 (15.2%)
Charlson & -4k H8 %L 35+12 38+15 0.987 0.324
A IS LN (%)] 125 (20.6%) 14 (21.2%) 0.833 0.923
RBE KB £ (%)] 88 (14.5%) 10 (15.2%) 0.890 0.876
E=Rh ¥
(%ﬁq@ggaﬁgé@;ggﬁ, PSQI) 7.8+25 81+28 0.635 0.526
DR A S
% ﬂ%@&?;}éﬁ%ﬁgg HADS) 85+3.0 8.8+33 0.482 0.630
B IRl CR Ixﬂéﬁiﬂ?i%, 385 (63.5%)/180 (29.7%)/ 23 (34.8%)/31 (46.9%)/ 4oc 0.105
SGA) (RIF/H1%5/172) [n (%)] 41 (6.8%) 12 (18.2%)
Elg_%iﬁjfji?g% 845+118 82.3+135 0.876 0.382
B MARZ[N (%)] 525 (86.6%) 53 (80.3%) 0.466 0.238
HRSHDRCF I (Rt 36.2+58 355+6.5 0.528 0.599

XHEEE RS, SSRS)

a: fisher KiffkE 3, INR, [EPrirdEfLbb(E, #tmILEEsats.

3.2. FELAINE GGT. RDW 7KFELE:

LT UG BRI, FEREREERINE GGT, RDW KT, EREASiH5E ((P<0.05).

3 2,

Table 2. Comparison of serum GGT and RDW levels between the two groups

= 2. FLAIE GGT. RDW 7KFELLE:

Ei=tan TG BIF4(n = 606) T fSHZ4H (n = 66) t/y?
1% GGT (U/L) 89.14 + 153 106.61 + 3.96 13.729
RDW% 21.38 £2.25 18.33 +1.49 10.786

% GGT, MERZBLHILEE, RDW L0405 46 %6 ¥ .

3.3. PRLHILAHThREEFRELER

ARFFREEREIR, TEME NT-proBNP. Z&0 5 S50 2. Iish kUS4 k. 6 8B ATE . shifkii
Aoy R Bk Ak K pH EZEZ TR B, BUE RIFASTUEREHZ MAEREEREP <
0.05), M.% 3.
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Table 3. Comparison of cardiopulmonary function indicators between the two groups

= 3. RLEIL AN REFEARELER

it TG RIFHANN=606) FHEHZEL(n=66) t/y? P
1fi3% NT-proBNP (pg/mL) 580.25 + 105.32 850.36 + 152.84 7.254 <0.001
ot = 5 I3 BU(LVEF, %) 55.84 +6.21 4253+7.15 8.963 <0.001
Jiti ) ke 4e = (PASP, mmHg) 3521 +5.84 48.56 £ 6.32 9.125 <0.001
6 0547 B (6 MWD, m) 450.58 + 55.23 320.84 +62.51 9.387 <0.001
Bk f 46 53 & (PaO2, mmHg) 85.32 +10.25 68.54 + 11.36 7.856 <0.001
Bk i — Sk 5% 53 & (PaCO2, mmHg) 38.51 £4.23 45.87 +5.12 8.327 <0.001
pH {H 7.38 £ 0.05 7.32+0.08 3.125 0.002

3.4. RIAEMEXRIGHRECE

AHFFELE R TN, EE C R EA(hs-CRP). H4IMI/NEK-6 (IL-6). HRIRIEA F-a (TNF-a). [%
PR R (PCT) W MR B 5 LL(NEU%) . itk 248 5 4 Eb(LYM%) . C B85 H(CRP). H 40T
(WBC). #4401t $(MONO). MER R4+ H(EOS) WEHs P ki 4l i i+ 5L (BASO). ILi ye #rie 2
A (SAA). ZLAHMIYTIE Z(ESR)SE 2 SEAH AR bR b, TilJE R U245 Tl f5 4 22 40 2 A7 A 2. 3 72 57 (P < 0.05),

WK 4.

Table 4. Comparison of inflammation-related indicators between the two groups

= 4. MERAEMRXIEIRELR

£ TG REF4(n = 606) W84 (n = 66) tly? P&
#B# C [ M & A (hs-CRP, mg/L) 5.21+1.84 8.95 +2.53 8.764  <0.001
H 40/ %6 (IL-6, pg/mL) 1052 +3.21 18.36 + 4.85 9.352  <0.001
B SR IE -0 (TNF-a, pg/mL) 12.38 £ 4.25 20.15 +5.77 8.986  <0.001
F45 K JH (PCT, ng/mL) 0.18 +0.06 0.35+0.12 7.658  <0.001
Fh PR 41 R 7 23 EL(NEU%, %) 62.51+5.84 70.36 + 6.32 8.125  <0.001
IR ELGH L E 23 E (LY M%, %) 30.25+4.21 25.84 +5.15 6.327  <0.001
C XM & H(CRP, mg/L) 8.52+2.84 15.36 + 4.53 9.127  <0.001
A 41 % (WBC, x109L) 6.51 + 1.84 8.95+2.53 7.864  <0.001
A% 4 (MONO, x10°/L) 0.42 £0.15 0.58 +0.21 6.352  <0.001
RETR I KL 41 a7+ (EOS, x10%/L) 0.15 +0.08 0.12 £0.06 2125  0.034
WETE M Far 20 i - B (BASO, x10%/L) 0.05+0.02 0.08 +0.03 5658  <0.001
Mg vERmEEE A A (SAA, mg/L) 10.21 £3.52 16.85 +4.23 8.354  <0.001
2L A YTRE 3R (ESR, mm/h) 15.38 +5.25 22.15 +6.77 7.986  <0.001

3.5. L E logistic BIVAS R

A Z logistic [A1JH43HT 7R, 4E#%. NT-proBNP. LVEF. hs-CRP. PaO,. GGT. RDW #J5H# A
RS M (P < 0.05) ¥ bk A5 B4y N 245 & logistic [l JA#BH 5, 45 7%, GGT (OR=1.876,95% Cl
1.412~2.493, P < 0.001) 1 RDW (OR = 1.732, 95% Cl 1.345~2.231, P < 0.001) {7} & i CaJ5 0 55 50 A B i

(R ST 6 6 R 3R (2 5)
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Table 5. Univariate and multivariate logistic regression analysis
5. %8 logistic EYISHT

otz BEZEST(OR, 95% Cl) P ZAEHH(OR, 95%Cl) P14

A (260 % vs <60 %) 1.352 (1.018~1.798) 0.036 1.215(0.896~1.643)  0.213
NT-proBN P (>600 pg/mL vs <600 pg/mL)  2.186 (1.653~2.887) <0.001 1.562 (1.128~2.165)  0.007
LVEF (<50% vs >50%) 2.345 (1.782~3.089) <0.001 1.683(1.241~2.285)  0.001

hs-CRP (>8 mg/L vs <8 mg/L) 1.892 (1.436~2.501) <0.001 1.325(0.987~1.778)  0.065

Pa02 (<75 mmHg vs >75 mmHg) 1.763 (1.335~2.328) <0.001 1.287 (0.961~1.723)  0.092
3% GGT (>90 U/L vs <90 U/L) 1.921 (1.463~2.520) <0.001 1.876 (1.412~2.493)  <0.001
RDW (<19% vs >19%) 1.790 (1.398~2.293) <0.001 1.732(1.345~2.231)  <0.001

3.6. ROC HiZ&

% ROC /g B iix, ROC L4 Z WA IS GGT. RDW 7K 64 K6 i B A 4 i PR TR AS B O
M AR AR, Bk 82.35%, ik 85.27%, M4k NirifH A 0.885. W% 6 fIfE 1.

Table 6. ROC curve analysis
7 6. ROC iz

AUC ] 95% ClI

fa iR & AUC P AW e U E FESME
LR TR
My GGT 0.720 0.650 0.790 0.003 45 U/L 68.00% 70.00%
1fi.j5 RDW 0.700 0.620 0.780 0.004 14.5% 65.00% 72.00%
A 0.885 0.842 0.928 0.000 - 82.35% 85.27%
1.0
0.8
0.6
#
B
¥
#
204
B :"”:
0.2 82.35%
4:=85.27%
0'%.0 0.2 0.4 0.6 0.8 1.0
B BE A R (1-45 R )
11 HGGT(AUC=0.720) BEAKNI(AUC=0.885) 1 #RDW(AUC=0.700)

Figure 1. ROC curve analysis of combined detection of serum GGT and RDW levels
1. Mm% GGT. RDW 7KFEX&#M ROC Bz s34
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4. 7Fig
4.1. & GGT KE SR LI L HFRIET G R <B4

KRR, PG ZEH B FH I GGT /K V&3 & TS R #4H(106.61 + 3.96 U/L vs 89.14 + 1.53
U/L, P <0.001), H GGT /fiofi 05 3 A R I FI AL fE 16 X 2K (OR = 1.921, 95% Cl 1.463~2.520).
X4 RGBT — 2 378 GGT A B il i S NN 98 A J2 W 2 5 fili 0o O 22 PR3 B IE AR [11] . GGT
VERA I H AR i) SC Bl , /KT T i vl R B LA Bt A B8 00 B A E P AU (ROS) A= U o 7 fii 0
T B, KIAEREECIRAS TT 75 33l ik A Bz 48 P ACo L0 i ™= 425 & ROS, G NF-«B {5 52,
Rk S N1 (0 1L-6 TNF-a) B8 0 SO L5 FLe &= A [12] . GGT mlfgifid 2 5 Mg -1 L
YR FEAIIE RS, (Rt =, IR sk S R [13]. A#F5EH, GGT 5 NT-proBNP. PASP £ 1EAH
K, 5 LVEF B, #—B3CFE GGT Al Jy S WL Th &AL N il 21 bk i i bR B [14] . (E1HERE
72, GGT HILHL AT RFIE W] Be A G IR S SR BB LM . GGT T EAAAE T IE. HIEAIHE R4, H
FEH LA A B A0 I AL O UL AR B A ik o ASHIE 78 b 340 8 8 O W R ), 2 GGT /KPR & T+
W, PRI AL E S 0 IR AN I (R B FE[15]. £FX COPD & 3F L B MW AR, GGT /K
T5 6 o ATIEE(6 MWD) 27, SR GGT 5 6 MWD [ HiAH % —F(r = -0.32, P <
0.001), K GGT W] b 351 B i & AR v Jot [ 16]

4.2. RDW 7K 5 fifi R4 OB U H RIS TG O < BL 1

ABEFCRIN, P55 22 4 1) RDW 7K-F 2 K T TS R 3120 (18.33% + 1.49% vs 21.38% + 2.25%,
P<0.001), HZ4E#. NT-proBNP. LVEF. hs-CRP. PaO, i 1FJ5, RDW {52 R 1l (a7 fE i K 5
(OR =1.732, 95% CI 1.345~2.231), IX—4FR 5 FH R “RDW O MR A RIS 7 M4,
WARLERA S0 JE[9] [17], 7545 A Il Co s 0o 3 AR (1) 95 3 A BRATL A TR N AT o

e, kR ML H MU 2 RE AR AREERE BE AL QL] il CoJs 0o 3 B3 R R S T SRR U b i 4
YA K R (EPO), 175 S5 BB L AN A A A Ptk 38 25 [18] o 28 B S8 477 40 N 35 (A0 10 i 5 £ 41 PaO, X 68.54 + 11.36
mmHg), KEFELAMMPHENTEIS, FEALMPAIE T —1, RDOW BEK. A0 HEEZ= 4 PaO;
SEMT G RIFA, H RDW 5 PaO, & IEAH(r=0.28, P <0.001), IFSZfkEGEE™ H, L0401 11
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