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[ Abstract] Objective To investigate the relationship between serum M eteorin-like protein (Metrnl) and growth dif-
ferentiation factor 11 (GDF11) expression levels with lower extremity vascular disease (LEVD) and prognosis in patients with
diabetic foot (DF) infection. Methods A total of 97 DF infection patients admitted to the Department of Endocrinology,
Shangluo Central Hospital, from January 2022 to December 2023 were selected as the DF group, and 97 patients with type 2
diabetes mellitus (T2DM) alone were selected as the T2DM group. DF infection patients were further divided into the LEVD
subgroup (n=73) and the non-LEVD subgroup (n=24) based on the presence of LEVD. After a 6-month follow-up (with 2
lost to follow-up), DF infection patients were categorized into the poor prognosis subgroup (n=30) and the good prognosis
subgroup (n=65). Additionally, 97 healthy individuals undergoing physical examinations during the same period were included

as the healthy control group. Serum Metrnl and GDF11 levels were measured using enzyme-linked immunosorbent assay
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(ELISA). Multivariate logistic regression analysis was performed to identify factors influencing poor prognosis in DF infection
patients. Receiver operating characteristic (ROC) curve analysis was used to evaluate the predictive value of serum M etrnl and
GDF11 levels for poor prognosis in DF infection patients. Results Serum Metrnl and GDF11 levels followed the order: DF
group < T2DM group < healthy control group (F/P=2 058.898/<0.001, 139.757/<0.001). The LEVD subgroup exhibited
lower serum Metrnl and GDF11 levels compared to the non-LEVD subgroup (/P =4.165/<0.001, 6.469/<0.001). After 6
months of follow-up (with 2 lost), the incidence of poor prognosis was 31.58% (30/95). The poor prognosis subgroup had
longer T2DM and DF duration, higher proportions of LEVD, higher HbA | levels, and lower serum Metrnl and GDF11 levels
compared to the good prognosis subgroup (/P =6.603/<0.001, 11.567/<0.001, 5.410/0.020, 7.832/<0.001, 3.891/<0.001,
4.983/<0.001). Multivariate logistic regression analysis showed that LEVD and high HbAlc levels were independent risk fac-
tors for poor prognosis [ OR (95% CI)=2.297 (1.145 -4.599), 1.881 (1.043 —3.394)], while high serum Metrnl and GDF11
levels were independent protective factors [ OR(95% CI)=0.656(0.488 —0.882), 0.680 (0.519 —0.892)]. The area under the
curve (AUC) for predicting poor prognosis using serum Metrnl, GDF11, and their combination was 0.774, 0.737, and 0.902,
respectively. The combined AUC was significantly higher than individual predictions (Z/P =2.239/0.002, 2.836/<0.001).

Conclusion Serum Metrnl and GDF11 levels are decreased in DF infection patients and are associated with LEVD. Com-
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bined detection of serum Metrnl and GDF11 levels has high predictive value for poor prognosis in DF infection patients.
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ZH &K Logistic [543 81 DF JEGL B TG A KK
Wi PR 2R 5230 TAERHIE (ROC) ITZR43H7 1ML Metrnl |
GDF11 /KXt DF 2R Y% H 3 W5 AS K AY 15000 4 1A,
P<0.05 NZERBAGIFEX
2 # B
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Tab.1  Comparison of serum Metrnl and GDF11 levels among
healthy control group, T2DM group and DF group
4 ik Metrnl ( ng/L) GDF11(pg/L)

TS 2 97 631.42 £72.98 0.32+0.10

T2DM 24 97 386.49 +£65.09 0.22 £0.06

DF 4 97 106.32 +£13.95 0.15+0.04

F1H 2058. 898 139.757

P <0.001 <0.001

2.2 A[FEYHETE DF YL B I Metml .GDF11 7K
FbdF  LEVD W40 Ifil % Metnl , GDF11 7K FA% T 3F
LEVD W4 (P <0.01) , WL 2,
2.3 A[FFUS DF @G BF G R/ B AE Lh e Bl
Pi6 A~H,95 il DF Y B & BlE A R & 4E RN
31.58% (30/95) , Wi AR IEZ T2DM ¥ #2 . DF i
T2 A LEVD Hefil HbA, /K- 15 B4 4, I
It Metrnl ,GDF11 KPR FHlG RAFIAL (P <0.05),
W3,
2.4 ZHE Logistic A4 DF JBYL B E 5 A R
Mz R % DL DF YL BRE B A IRAR &8 (0 = R

F2 CFLEVD WAL LEVD W41 DF
GDF11 /K3 (x+5)

Tab.2 Comparison of serum Metrnl and GDF11 levels between

non-LEVD  subgroup and LEVD subgroup in DF

JRYe B LT Metrnl

infection patients

HoHl ik Metrnl ( ng/L.) GDF11 (pg/L)
4k LEVD W41 24 115.63 £15.71 0.18 +0.04
LEVD F 4 73 103.26 +11.46 0.14 £0.02
1 4.165 6.469
P1H <0.001 <0.001

®3TUE RAFEA TS A RIEZL DF R 8 I R/ 21
FHIE LA

Tab. 3  Comparison of clinical/pathological characteristics be-
tween good prognosis subgroup and poor prognosis sub-
group in DF infection patients

won R mRRE
HRBI(%)]  H 39(60.00) 19(63.33)  0.096 0.757
4 26(40.00) 11(36.67)

(x5, %) 63.17 £11.87 62.91+10.49 0.103 0.918

BMI(x +s,kg/m?) 22.41 £2.30 22.65+2.19 0.480 0.633

TODM Fift(x £5,4F) 9.21+2.08 12.35+2.31  6.603 <0.001

DF it (v x5, A) 1.75+0.41  3.02£0.65 11.567 <0.001
LR (% ) ] 38(58.46) 19(63.33)  0.203 0.652
FIEILAE [ #(% )] 33(50.77) 16(53.33)  0.054 0.816
AIELEVD[Bl(%)]  44(67.69) 27(90.00)  5.410 0.020
WBC(x+s, x10°/L)  9.67 £2.03  10.24+2.13 1.253 0.214
HbA,, (% %5,%) 7.43 £1.02 9.32+1.24 7.832 <0.001
FPG(x s, mmol/L)  8.09 +1.53 8.12+1.65 0.087 0.931
TC(x +s,mmol/L) 4.90 +0.49 4.95+0.53 0.721 0.473
TG (% +s,mmol/L) 1.69 +0.35 1.72£0.31  0.402 0.689
Metrnl (% +s,ng/L) 111.90 £13.14 101.31 £10.32 3.891 <0.001
GDF11(x +s,pg/L)  0.16 +0.03 0.13 £0.02 4.983 <0.001

W1 =AR),KE3 haEERBEERN A EEHET
ZIH & Logistic [1lH43 87, 458 B/R: & IF LEVD,
HbA, /K2 DF B 5 TS A R A 2l 57 78 6
#, I3 Metrnl ,GDF11 7K-F & B2 R &K (P <
0.01), W% 4,
2.5 Ifil% Metrnl (GDF11 7KF-X} DF 8% 25 15 A R
FIFNE 22 I0YE Metml (GDF11 /K- J& —FH A
T DF B 85 TS A KA ROC #hZR, BT
5F/\(AUC) *%E/T 134 Metrnl (GDF11 /K- f —3%
AT DF B B TS AS A AUC 205128 0. 774
0.737 0. 902,_%%%%%51@' 1) AUC KTl wi ( z/
P =2.239/0.002.2.836/ <0.001), .35 &1,
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x4 ZHE Logistic FIEAMT DF BYe 82 UG A R 152 0
E
Tab.4 Multivariate Logistic regression analysis of influencing fac-
tors for poor prognosis in DF infection patients

ERLS s B SEA{f Waldfli P{H OR{E  95%CI

T2DM GFEK 0.153 0.130 1.385 0.425 1.165 0.903 ~1.504
DF JifE 0.092 0.048 3.673 0.096 1.096 0.998 ~1.205
4IFLEVD  0.832 0.354 5.523 <0.001 2.297 1.145 ~4.599
HbA, 0.632 0.301 4.408 0.002 1.881 1.043 ~3.394
-0.421 0.151 7.773 <0.001 0.656 0.488 ~0.882
-0.385 0.138 7.783 <0.001 0.680 0.519 ~0.892

Metrnl
GDF11 /&

FR5 IMIH Metrnl .GDF11 K% DF 8L s 35 0 5 A KL Ao i)
VIREED

Tab. 5 Predictive value of serum Metrnl and GDF11 levels for
poor prognosis in DF infection patients

v - . - 2%

A Wi AUC 95%CI  HURE FRSE s

Metrnl  106.02 ng/L 0.774 0.677 ~0.853 0.658 0.875 0.533
GDF11 0.14 wg/L 0.737 0.637 ~0.822 0.740 0.708 0.448
THKA 0.902 0.824 ~0.954 0.973 0.701 0.674

1 1fiL3 Metrnl ,GDF11 Bl DF J& 3% 8 3 75 A KA ROC
£k
Fig.1 ROC curve of serum Metrnl and GDF11 for predicting poor

prognosis in DF infection patients
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