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Correlation between serum 25(OH)D,B,-MG,GDF-15 and the degree of anemia in patients
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Abstract; Objective To investigate the correlation between serum levels of 25-hydroxyvitamin D [25
(OH)D],B,-microglobulin (8,-MG) and growth differentiation factor 15 (GDF-15) and the degree of anemia
during pregnancy and their predictive value for pregnancy outcome. Methods A total of 112 patients with ane-
mia during pregnancy diagnosed in the hospital from January 2022 to November 2023 were selected as the ob-
servation group.and 80 healthy pregnant women who underwent physical examination in the hospital during

the same period were selected as the control group. Whether the patients took folic acid, whether they had re-
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productive tract infection during pregnancy,and the levels of Hb, mean corpuscular volume (MCV) and mean
corpuscular hemoglobin concentration (MCHC) were collected. The serum levels of 25COH) D, B,-MG and
GDF-15 in all subjects were detected by enzyme-linked immunosorbent assay. The pregnancy outcome of pa-
tients with anemia during pregnancy was recorded, and the patients were divided into poor group and good
group. Pearson and Spearman correlation were used to analyze the correlation between serum 25(OH) D, 3,-
MG ,GDF-15 levels and Hb levels, MCV,MCHC and degree of anemia in patients with anemia during pregnan-
cy. Multivariate Logistic regression was used to analyze the influencing factors of poor pregnancy outcomes in
patients with anemia during pregnancy. Receiver operating characteristic (ROC) curve was used to analyze the
predictive value of serum 25(OH) D, 3,-MG, GDF-15 alone and combined detection for poor pregnancy out-
The levels of serum 25C(OH)D and GDF-15 in the

observation group were lower than those in the control group,and the level of 8,-MG was higher than that in

comes in patients with anemia during pregnancy. Results

the control group,and the differences were statistically significant (P <C0. 05). The levels of serum 25(OH)D,
GDF-15,Hb,MCV and MCHC in moderate anemia group and severe anemia group were lower than those in
mild anemia group,the level of §,-MG in moderate anemia group and severe anemia group was higher than
that in mild anemia group,and the levels of serum 25(OH)D,GDF-15, Hb,MCV and MCHC in severe anemia
group were lower than those in moderate anemia group,the level of $,-MG in the anemia group was higher
than that in the moderate anemia group,and the differences were statistically significant (P <Z0. 05). The ser-
um levels of 25(OH)D and GDF-15 were positively correlated with Hb levels, MCV, MCHC and negatively
correlated with the degree of anemia during pregnancy (P<C0. 05). The level of B,-MG was negatively correla-
ted with Hb levels, MCV,MCHC positively correlated with the degree of anemia (P <C0. 05). There were 65
cases in the good group and 47 cases in the poor group. The levels of serum Hb, 25 (OH) D, GDF-15 and
MCHC in the poor group were lower than those in the good group,and the level of serum $,-MG was higher
than that in the good group.and the differences were statistically significant (P <Z0. 05). Multivariate Logistic
regression analysis showed that the increase of Hb,25(OH)D,GDF-15 levels and MCHC were protective fac-
tors for poor pregnancy outcomes in patients with anemia during pregnancy (P <C0. 05) ,and the increase of §3,-
MG level was a risk factor for poor pregnancy outcomes in patients with anemia during pregnancy (P <C0. 05).
ROC curve analysis showed that the area under the curve (AUC) of serum 25(OH)D,B,-MG,GDF-15 alone
and in combination to predict pregnancy outcomes in patients with anemia during pregnancy were 0. 833,
0.796,0. 769, 0. 893 respectively, the AUC of combined detection was higher than that of single detection
(Z=1.968,3.221,3.284,P<C0. 05). Conclusion The combined detection of serum 25(OH) D, GDF-15 and
B.-MG in patients with anemia during pregnancy has a certain value in predicting pregnancy outcome.
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52 ) P EFLIMLH (Hb 7. 0~9.9 g/dL,37 #il) | & J¥
ML (Hb <<6.9 g/dL,23 i), MELAAER 22~35
A FHI(29. 7813, 83) & Jm A M IRAE 69 B, A AT
43 B SCARFRJEE . /N2 18 ), 2k 31 B, R & KDL
63 1l s 22 Wi AR T 45 B (BMD 19, 0~23. 9 kg/m”, F
¥1(22. 4242, 52)kg/m” . HPABRE . (DA FE
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AN EFR <30 % ; (2) W UR 12 J& Wi 6 A b @ 4, JF T
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WITEAS BE A K 1 80 5] fet JE 22 1T A Sl X BRAH . 4 %
21~35 %, -1 (28. 96 £ 3. 12) % ; & {E H1 . Bk 4H 45
B A 35 s SCARFRBE - /2% 15 1], v 21 il R
L KL b 44 ] 225 BMI 18, 5~23. 6 kg/m’, 3
(21.78+2.43)kg/m’, 2 AIPEH] AFE L E A Sk
FREE 20 BMI &5 — R L S, 2 R YRR IT ¥ E
(P>0.05), LA AT e, B oFoext 4 e HoE R
BIg R AR R O 2 B AE R . A5
ARBEE2E AP ZE R At 2021 (B A& LW
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(MCV) | Z1 40 1 - 35 1l 2138 ik B2 (MCHO) 2845 5
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M REEFTA I G222 20~ 27 J& P Y 40 JE & ik
5 mL. B DA B MG . E—80 C R MM ., RAHA
25COH) D i It G 92 W FfHaU 36 (ELISA) I & (585
ZK-H3014, I ¥ 0 g% 38 520 A BR A | A B.-MG
ELISA iR %] & (18 5 . EKE61205, £ EHERM A R A
A Al A GDF-15 ELISA i 7] & (#2 5. IC-GDF15-
Hu, B4R A YR A B2 & ke I i 3 25 COHD
D.B,-MG.GDF-15 /K, Jir A #5 4 2 4% B 57 & U
W17 .
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ANRMFEmHEE, R Z & TAERE (ROC) #h 4k
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T G 90R 99 9% 1M R 2 G R 4 )R S R B T A . 3
BOGERL DL BB SR R R AL LR X KRG
PLP<<0.05 AERAG I =E X,
2 % R
2.1 WLEAH 5 xR M 25 COH) D, B,-MG ., GDF-
15 KFHE % ME A M 25 (OH) D,GDF-15 /K
BT X AL, B,-MG K- TXF AL, 2 5315
TR L (P<<0.05), W1,

*1 MEA 53 RAMF 25(0H)D.B,-MG.GDF-15

KEELE (2 £s)

25(OH)D B,-MG GDF-15
215 n

(ng/mL) (pg/mL) (ng/mL)
Xt B 2] 80 45,2745, 31 18.52+4. 26 63.88+7.29
WL 112 28.494+5.43 27.85+3.94 46.54=+5.12
t 21. 305 15. 637 19. 366
P <20. 001 <<0. 001 <0. 001

2.2 BRPEATILAL . hORE R M AL E A A i 25
(OH) D, B,-MG.,GDF-15, Hb 7K *F } MCV,MCHC
Fedg b BE ST AH L EEORE AT 4 i vE 25 COHD D,
GDF-15,Hb /K MCHC MCV ¥X T3 4 1M 4H .
B,-MG /K-35 1 T 4% B il 4, HL A 3 4 i 4 il v 25
(OH)D.,GDF-15, Hb /K MCV,MCHC # & F
FEFTIMLLH , B.-MG K-8 T BE AT il 4, 22 5 4 A 52
TR L (P<<0.05), WL 2,

2.3 WIRMIFT AR HE ME 25 (OH) D, B,-MG . GDF-
15 /K 5 Hb K F . MCHC,MCV ., %% Ifil #2 & 19 41 %
P IR A IR LT 25(OH) D, GDF-15 /K 5
Hb 7K \MCV MCHC ¥ 2 IEA K, 52 i & E 2
(P <0, 05)38,-MG K5 Hb /K. MCHC,
MCV 35 A0 ¢, 5 22 1l 72 B 52 1E AR ¢ (P <<0. 05)
L3R 3,

2.4 RIFASARARKTELE R4 65 4.
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ARH 47 #, AR HAME Hb,25(OH) D, GDF-15
JKF K MCHC ¥HEF R IF41, Il B.-MG K¥E5F

RIFH , 225 8H G52 L (P<<0.05), W3k 4,

%2 BEFMA DEFNA. EERMAME 25(0OH)D.B,-MG,GDF-15,HbMCHC K ER& MCV b (z £5)
25 7 25(OH)D(ng/ml)  B,-MG(pg/mL) GDF-15(ng/mL) Hh(g/dL) MCV(L) MCHC(pg)
AR ML 52 36.1145. 82 26.15+3.43 55.14745.79 10.424-0. 39 70.29+7. 81 22.76+3.87
HRREFT I 2 37 24,3545, 11° 28.4543.71° 46.3745.18" 8.39-+1. 35" 63.146. 89" 16. 4143, 40°
AL 23 17,9345, 07 30. 754, 07 27, 3844, 93" 6.474-0. 68" 55. 826, 74" 13,723, 49
F 104. 824 13.328 208. 643 173.151 32.978 60. 989
P <0.001 <0.001 <€0.001 <0.001 <€0.001 <0.001

T SR BRI 4R . P<C0. 05 5t BE AT M4 L4k, P P<C0. 05,

2.5 Z K Logistic [ 5 A7 4T Ok 1 23 1 8 4T Ik
iR RS2 2R LLUAE ORI AT i R AT R A5 R
HHE AR CRR =1, RiF=0), L Hb, MCHC, 25
(OH) D, B,-MG, GDF-15 (3% £ 4% H , ¥ L)L 52 ) {8 It

E/
2

GDF-15 Bl fz = 35 16 A 10000 4 0% 303 3% 1 i85 3 4 iR &5
Jo AN By il £E R A CAUC) 43 51k 0. 833.0. 796,
0.769.0. 893, = F WA K ) AUC & T 50 A
(Z=1.968.,3.221.,3.284,P<C0.05), WFE6. K1,

) h A2 T 2 HE Logistic BIH4MHT. 4558 & *3 EIREIAMDEZEME 25(0H)D.B,-MG,GDF-15
/K- Hb.25(OH)D.GDF-15 /K ¥ & MCHC F+ & ¥ N KF5 HbKF MCVMCHC, 21 2 B B9 48 X 1
GRS M B F T RS R AR MR HE (P < b 25(0H)D B.-MG GDF-15
0.05) +B,-MG AP 7 5 H KL UR I % o 8 3 IR 0y S
ARBAER KR ZEP<<0.05), WES, Hb 0.465 <C0.001 —0.471 <<0.001  0.520 <0.001
2.6 [i¥E 25(0OH)D.R,-MG.GDF-15 Hujl KB &4 Mcv 0.454 <C0.001 —0.520 <0.001  0.587 <C0.001
WX AR URIA BT M R A IR A )R A R B M E L menc 0.597 <C0.001 —0.540 <0.001 0,580 <C0.001
RAFAENAEREAR, DA RHAERBEREARIET  gmmer 0413 <0000 0.469 <0.001 —0.398 <0.001
ROC & sr#r. 458 Bom. M 25 (OH) D, B.-MG,
*x4 RFASARAKRKERIEB 0 (%) v +5]
S A AR ZE i BMI
20 7 n AR (%) 5 i FH -2
WA AFF I LR K&K (kg/m™)

RAFH 65  20.49+3.16  44(67.69)  21(32.31) 12(18.46)  18(27.69)  35(53.85)  22.28+2.54  40(61.54)

RB4 47 30.18+3.45 25(53.19)  22(46.81) 6(12.77)  13(27.66)  28(59.57)  22.62+2.76  21(44.68)

¢/ —1.097 2.425 0.710 —0.674 3.126

P 0.275 0.119 0.701 0.502 0.077

213 n igﬁiﬁﬁ Hb(g/dL) MCV (L) MCHC (pg) #(OID foME opE

SR (ng/mL) (pg/mL) (ng/mL)

BAFH 65 16(24.62)  11.264+1.84 66,2748, 91 21.87+£2.79  36.59-+4.31 26.17+2.82  64.25-6. 63

R4 47 5010.64) 5.73+41.12  63.14+7.83 14.56+1.78  17.29+2.15 31.7043.54 22,0542 43

(/X 3.498 18. 287 1.929 15.779 28. 239 —9.194 41.619

P 0. 061 <0.001 0.056 <0.001 <0.001 <0.001 <0.001

x5 ZHEE Logistic AN MERPAMEETRERFARNEMEE

A B8 SE WaldX® P OR OR # 95%CI

Hb 0.251 0.117 4. 603 0.032 0.778 0.619~0. 979

MCHC —0. 320 0.135 5. 626 0.018 0.726 0.557~0. 946

25(OH)D 0. 280 0.085 10. 829 <0.001 0.755 0.634~0. 885

B,-MG 0.758 0.219 11.965 <0.001 2.134 1.389~3. 276

GDF-15 0.216 0.098 4.843 0.028 0. 806 0.665~0. 977
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x6 Mm% 25(OH)D.B,-MG.GDF-15 BM B EGRNIIFIRAANBEFTRER T RIOHNUMNE

A5 i e (BT B AUC AUC 1 95%CI R FFED ABEK P
25(OH)D 31.09 ng/mL 0. 833 0.751~0. 897 61.54 97. 87 0.594 <0. 05
B,-MG 29.27 pg/mL 0.796 0.710~0. 867 65. 96 86. 15 0.521 <20. 05
GDF-15 41. 48 ng/mlL 0.769 0.680~0. 843 55.32 92.31 0.476 <20. 05
=SHRA 0. 893 0.820~0. 943 82.98 83.08 0. 661 <0.05
Ve R R
1.0 : =7 LM . 25COH)D Al 1 8 21 40 it A i 32 AR AE 41
. #fﬁ 21 L AHL 20 B b R TR L X8 T AT 4N i R T A
B {3277 A 390 B 0 AT 5 20 02 2R 7 A D D 4
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0.2 ar-is 2. %0 25COFD D K -5 40 17 45 7 AR B 3 AR 5%
gl 25COH)D 223 1 J3 4 M BE 15 B 245 16 L« 45 B 1 25
T (OH)D il = 2 {2 P10 IR A & B . 1 8 Bt 2 M 40 i
1HRE PRI L 307 0 07 A 8 s 1o R 08 7 i O A e 8 Wk B R
1 & 25(OH)D.B,-MG.GDF-15 8 % Bt & & i

MR R M EFFIRE AR A ROC # £

3 it it

B ML SR — P A 0 T IR« A 2 I R4 L
HV R UL . BRI e AL P B 41 A0 A 3 R RN AR
L2 (] P 2R A 2 PR 2T 2 M AR RS R S B R BT
O AT R WL G R A A A Bk R R RN
44 % ~53 0 » PRIRE 22 Tl / BT A0 JHG b PR 224 [ i A
MRZES ., A EER M-S FNAERKZE KN
AREILLABEAREE AR, Wik, 2% F
R F A R0 Az W b 5 W ok 00 4 i A 2 i i A
() iR &5 Jmy b e 1 HE AT T TRORLIA O, Bl 36 T AR
i .
25(0OH)D 2 5 & o B A4 B R L A0 38 0 R
IO R JE I I B A A BRI B A AR . —Se R g
W],25(OH) D LR 3k 5 79 i 1 L 45 9 3988 PR g L B
7 AR R AR AR T B R E O AR KGR g2 L RURS: 8 A
1 CHAILURKIT &M 858 £ W, 25O D 5
PEFR Hb KA 5, H7E 20 40 M A ik A Bl vh R 45
TR . YANG 257 0 55 3 B L G 0% 006 SR O BB
MG 25O D KF B BEAL, H 5242 8 2 IEA G,
WOO "SR5 £ W], 25 (OH) D it Z 590 22 4 5%
RA I AL % 95 L B B S5 2 22 UL PR B O . AT
1% FH S SE AR B ™ F L, 25 COHD D /K - B L Fil s %5 22 1H
AR S R 2E . A SY 45 B R L 4 R T 0 AR 3
i 25(OH)D /KA. H 5 Hb K . MCV . MCHC
BIEAHE, 5P mBRE 2 M. RN 250D 25

e HE S AES L X BE R R L P 2R R AR, S8R B
WEURSS Jm i kA .

B,-MG R F AL MAEEE AW 1 3
(MHC- 1) 4y TR ANz 4, 35 %8 T A A
A% 4 R 1) 2 T AR A1) R 0 3 I 4 R 9k B 4 A
AL ML, B,-MG 5 MHC- I By o 4 2 8] i 9k 3t
R AR 2 40 B 3 (CDS ) T bk 0 41 ity 5 33 Bt J5E
JIE LT 1 2 5 S0 R B RMMAC G | I R B DA B 5
I8, 28970 45 VR S R A Y TR 7 2 1 A S 1Y k1 A
FEAT T4 8 T 7 48 i ) e 14 i s B 2 g s R 0
SHI % BF 55 % W1, 9 1l 300 58 i 4P B,-MG K
ST AR SN T T A R A R B R AR . A
FEP L G YRIA ST i 8 I VE B.-MG UK P T . BB AR
2R AE e A2 1k, 5 Hb . MCHC /K% . MCV £ i
HAE 55K 2 B 2 B ge 45 SR AL, 13 B, -MG 7K F
Thm 5 Hb KRR 5, B,-MG ZKF- T iR 4 52 Wi 7
I AR B 2. R E N 2 b 3R BT A A S 5 40 i
FTE) 5T 20 i B,-MG Rk, BN B,-MG K
Fha Y I E R E R . ARSI R IR R
AR BH MG B,-MG KV F RIFEE, KT
AR AT N R A RATIRES R R fa i %, &
B,-MG I 3 BULE U 31 72 1 28 A UR &5 Jm AN R &
B,-MG ZR [ 1Y 5 = A AT 9 Il 21 3R A5 A M A R
(238 L H 5 55 B P S2 AR-1 B A B AR AT gk — 2 0
7ML 2R K DT XA B b A ek AR RO R
JO7E 5 ) BT AR O A 10 R 1 U R 4 )
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Clinical efficacy analysis of three kinds of hand tissue flaps with neurovascular
pedicle for repairing soft tissue defects of thumb pulp”
DUAN Bing',LI Xiaolong® ,GAN Yongjie’® ,HENG Lisong’
1. The Third Department of Orthopedics ,Baoji Central Hospital ,Baoji,Shaanxi 721000,China ;2. The Third
Department of Orthopedics s Baoji People’s Hospital s Baoji s Shaanxi 721000 ,China ;3. Department
of Trauma Orthopedics Upper Limb Ward y Honghui Hospital y Xi'an sShaanzi 710054 ,China
Abstract: Objective To investigate the clinical efficacy of three kinds of hand neurovascular pedicle tissue
flaps in repairing soft tissue defects of thumb pulp. Methods A total of 75 patients with soft tissue defects of
the thumb pulp admitted to Baoji Central Hospital from May 2021 to May 2023 were selected as the research
objects. According to different treatment methods,they were divided into radial thenar flap group (25 cases),
dorsal ulnar thumb flap group (25 cases) ,and dorsal index finger island flap group (25 cases). In addition,25
patients who underwent abdominal flap repair in Baoji Central Hospital during the same period were selected
as conventional abdominal flap group. All subjects were followed up for 6 months. The clinical efficacy of the 4
groups, flap survival rate and flap bloated rate at 6 months after operation,patients’ satisfaction with flap col-
or, softness, and elasticity, skin texture, hand sensation, motor function [ total active motion of the hand
(TAM) score, DASH score],and coagulation function [ activated partial thromboplastin time (APTT), pro-
thrombin time (PT) and fibrinogen (FIB)] were recorded and compared. Results After 6 months of treat-
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