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Abstract

Objective: To explore the impact of peripheral blood TNF-a and vitamin D levels during early
pregnancy on pregnancy outcomes in patients with unexplained recurrent spontaneous abortion
(URSA). Methods: A total of 83 patients with URSA in early pregnancy, admitted to the Second Affi-
liated Hospital of Zhengzhou University from January 2022 to June 2023, were selected for the
study. Patients were categorized into the successful pregnancy group (n = 49) and the pregnancy
failure group (n = 34). Serum TNF-a levels and vitamin D levels were measured, and clinical data
were recorded. Logistic regression and ROC analysis were employed to assess influencing factors
and predictive efficacy. Results: The TNF-« level in the successful pregnancy group was lower than
that in the pregnancy failure group, and the vitamin D level was higher in the successful pregnancy
group (both P < 0.05). TNF-a < 3.005 pg/ml and vitamin D > 18.39 ng/ml were factors influencing
the live birth rate of URSA recurrent pregnancies (P < 0.05). ROC analysis showed TNF-a and vita-
min D to have areas under the curves of 0.778 and 0.704, respectively, and the combined predic-
tive curve had an area under the curve of 0.819. Conclusion: Serum TNF and vitamin D levels in
patients with URSA recurrent pregnancies are associated with the live birth rate. Low TNF-a levels
and high vitamin D levels are protective factors for successful pregnancy, and both have the po-
tential to serve as effective indicators for predicting live births.
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SRR (RPLFE ()02 5 [ — R R AR LA ERIEIR B R, BFAENEEDR, M1 1~5%
B WA 1]. RPL IR RIE A%, HATC AN AE3 20 RPL (R 30T ke . REFBQLORSTH . Nl
R MARTPRES. BaPk. FERY. B BTREfMem RS2 hm2). Rk,
B IR 50%MIEFA, FROVAIER E R MR~ (URPL) [3]. JT4ERAFFHE H URPL vl G845 7l R
Gt A K [4].

[ 98 R B BR 7 (TNF-a) V2 — i 22 38R 6 40 B ER 1, SR IR SR R 2 6 R ARG R & HA AR 1 5%
WA[S], TNF-o AT MER, o7 AR 3R Z 40 0 2E KA a4, TERRITE Bl TR 2 RIS FE
AT A ) P A R R, T R BRI R AE[6]. 7T, 4EAEER D ERIE RGN R
FEAER, FFRES R BRI 32[ 7). BUMIWF 70K, RPL & Z4A0m /K1) TNF-a MUK P44 R D
5 RPL (R AEZYIMIE[7] [8], 1HHFI T M TNF-a. 4i/E %K D 5 URPL DA HLXHEYRES /5 19 500 1
WM EA L. B, AR B ERENRTT TNF-o 1455 % D 5 URPL HIK &, it — B e 15 i
GR4h SR B TE R IR .
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Ro WAFRME) [F—PEFEABIFAIE S R PT IR A E B AR 52 (2) B HIR: (3) B RS Z /N
T 10 Fo HeBRbRAE(D) TEMEISSHRRE Q) AR RERE, BRI, BEE); 3) Wk
W (4) BEMSEH; (5) RIEXUTREOAERHE: (6) TR TR (7) A A Sz, %
MEIE R4S 5 0 Jy It LA YR, n = 49)FIN IR YRR IG AL, n=34). AHETEIRAT B B2 2248 B
S AHE, INE SRR

2.2,

22 WA B S I R K I 3~5 ml, 3000 r/min, B5.0» 10 min 5B FIEW, 15 T—20°C A K . K4
P 9EIEAT M TNF-a, SR LR IE 0 R 52 B A 7R 1,25(0H)2D3 7K.
2.3. GitrEFE Rk

KH SPSS 23.0 #4781t 70 M. THE R EILISEL £ PREZERIR, REPISSIREAR t 5560317 P 4 [A)
tbisss K H logistic [BIHHTREME = IR P R & 20 TAE i ZR(ROC) A HT ILiE TNF-a. 4E2EER D X}
UFURES R TN A . P <0.05 Z53A Git%7E Lo

3. &R
3.1. SRR INAE 53T R ok WLH — R TR EE B

ARIRFIEGIN 83 4] URPL, MV EULYRZ L. A 49 BRI 7305k, 34 BIEGRRI. E g IG A
() B RS B TR 4L, 2538 B &P < 0.05), PALEEE AR - BB 2 R LG i 24
X(P>0.05). W#E 1.

Table 1. Comparison of general information between two groups

= 1. ME—RRERIELER

ik oS H AR I
U UR R 2H 49 31.88 +£3.59 2.94+1.29
UE R AR 34 33.94 + 4.84 291+1.16
t -2.228 0.097
P 0.029 0.923

3.2. PB4H TNF-a. #43E D KFLLER
YRR AL TNF-a AKCTAR T AR, 4848 D &P, 236 58EMP <0.05); W% 2.

Table 2. Comparison of TNF-a and vitamin D levels between two groups

52 2. M4H TNF-a. 44 % D KEELER

o YEYR R SRR t p
TNF-a 2.47+0.79 3.23+0.61 —4.633 <0.001
fERD 17.56 +3.34 1525+2.19 3.796 <0.001

3.3. TNF-a. 44 %F D S5iTiR TR <R 54T

TNF-a KT R MR RN fE R R = (8 = —1.291, SE =0.384, Wald {4 = 11.307, OR (95% CI) =
0.275 (0.130~0.584), P <0.05); #4E‘EE D KV FEAGE E IR G K 2, #=0.25, SE=0.095, Wald
fH =6.931, OR (95% CI)=1.284 (1.066~1.546), P <0.05, W7 3.
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Table 3. Analysis of the relationship between TNF-a, vitamin D, and the risk of successful pregnancy
2 3. TNF-a. 5 R D SEIRMIINE X RS

B Se Wald p OR OR 0.95 CI

T 1.984 2.812 0.498 0.480 7.273 -
TR —-0.059 0.065 0.837 0.36 0.942 0.830~1.070
TNF-a -1.291 0.384 11.307 0.001 0.275 0.130~0.584
$EERD 0.250 0.095 6.931 0.008 1.284 1.066~1.546

3.4. TNF-a. %4 % D %1F URPL $HRE /) ROC BZ9 4T

ROC HiZRoy#T4E el 40, TNF-a. 484K D X7 URPL - 4r4E )/ BE — €M E. Hiisk NmiA
S9N 0.778+ 0.704, TNF-a. 4E4EK D BA& T URPL {4 fH75: AUC =0.819, %I+ URPL #4iF
UR 2 R T A BUER N 0.796, FRR SN 0.824, ZIB48%0N 0.619, HAERMIME N 0.5473, W&k 4, K 1.
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Figure 1. ROC curves for TNF-a, vitamin D, and combined prediction of URPL pregnancy outcomes

[E 1. TNF-a. #4% % D REEATUN URPL 1iREE/SHA9 ROC Bz

Table 4. ROC curve analysis of TNF-a and vitamin D for URPL pregnancy outcomes
F 4. TNF-a. #4% % D 3T URPL $E§r&5/589 ROC BhZ 47

AUC 95% CI P1E e ALK A A EAIRSR =R
TNF-a 0.778 0.677~0.878 0.000 3.005 0.735 0.735 0.470
HAEZRD 0.704 0.593~0.816 0.002 18.390 0.469 0.941 0.411

4. g

URPL [ R AL L 2, 164 M1 M TC BB e 16« B TR AL B AR IS IR A B BUR 5540
B P IEBCR AR, S8 URPL 230 R FHEA%, Oy BEM R T BRI E AR G001 . A%
Tk URPL (953 8 LA 2 RS T 26 W0 0k 2 BOAR G R 77, % T G UG A AN . LR TE
Wr=idd, URPL HIRFHLEIE BAERLA, NILEFHERANIR . RERERN R —HZ& URPL HF 7
P T, SRR IR S0 W) URPL AT AE 5 %0% RERIHA 0, L HRMBIME T 400 | At T
G0 2 HOF 7R AT PR R T AR 5 S B AR (2] (8] S SRHUHE B AR U S48 T4 SR kR A T
URPL P VORI, X 72 G AEER B -p 50 URPL (1945 7 3 I SR TR i, AR 6 I Rt 1
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TEARFFEH, AT S BUEUR I TNF-o KR T X RRAL, Mgk Z D /KPP g, &N
PARME T H BT T 10, 3878 TNF-o. 48242 D AIRES 5 7 URPL KK JE. TNF-a 42 H H AR A4
FAAZ B R AH BT T Wbk LA B A 1 22 S8 AR R AR 1, Sl A SR B TNF-a 1) 5% T i 5 30 1 %
FEPESIIRAS A R [9]0 TEIE W RAEFDIRES T, BEHIRRIEIRIFZN AT, M TNF-a 5% ] fE 55
AN RMBEURFF AORE . 7EIER BR8], TH1 R LHAZ Ny TH2 R4, THI1 A1 TH2 F=AE (140 i K7 1A
AR AR 4R R R e B A% O VE D, 17 TNF-0 1 8 TH1 20U 58 7 A 28 PR 776 e b R 35 B A
KR T FRATX TNF-o ESEUR VR T HLHI A B A . Kwak [S]558)— DU 7L R B, TNF-o AR
JTHTAER, GG RTE Od FE g 77 2 AR 28, P s 40 J JEE F Boe Ata pd Fom 2E,  TNF-o [OFRIAIG N2
ZRE R PRI ) EZL MR T —IZERE AT AL [8], TNF-a I E A RPL 5%, TNF-o EFEMZ
5 RPL 2%, Afrah [10]56X}) 65 44 URPL &35 IMiE TNF-a 7047 &KL, URPL 29 5% 5 &K F
TNF-a. $&7~ TNF-a /E 9T URPL 4F4R4S Rl 5 K 7 vl 47 PE . TNF-o {E28 THI 20 W58 A 7742 %
K7, Bef RUR BRI REOIRES . ARG RER, WEIRMINA TNF-o KPR T ERRIMAH, Z7AH
it B X, PR EIKF TNF o] G S 80T IR W G [ R 2

geE R D BN —FSEEEATAEY), HIEMEE N 1,25(0H)2D3, AN 32 Y4 35 5 K G 58 Rl by 1 4
e, AL Z PO MRS R KEBE A A T ORFEAE T, JRRTIRAD A B RGE[11]. 4EAE R D AEUEYRIN E 4 E B
S B ERPRR, A R A oA dEM DR i A N T B A SRR ThRE, IR E)E A
FIERSE, PIVE N TONGH B AEFE N RUFFRAR[12], 443 D v LAZERF THU/TH2 P, PSR T 408
THI1 434k, {R3F TH2 %% B, dEn] i NK 40052 0k, AT PR NK 40 B85 Aok 13]. M 4E4
# DI, A e ik, (R4 T RE4HME I THT fWFg, & s = [14]. Li [15]%8d W58 URPL
P s AR R D MUY R D MRIAE O, KIMAELE R D ML Z 5ARMIRA C. Bk a[16])5%
KL, RHWIERGArEF S, 4R D AKCPRL, $-R4EE R D seig 3l n S 1 KU o ANHIE T4
REIR, WIRBIVA 44 R D KPR &, X 50T A8 AR, 588 1484 R D fERY I IR
BT THI ) B

Bk ROC 7 #r fZ K 2 logistic [, FRATTHAIN T TNF-af14E4E 3R D 7E 7l URPL J7 [ i 5 224,
HEA MR N . 75 URPL B33 BIKGEGRS, 5 0sema K &, 1% TNF < 3.005 pg/ml flgiA= =
D > 18.39 ng/ml 7 2 N B A B E R A SR & . IR 845 AN T TNF-af14E2E & D 38 iR
PP, T SR AR OR 45 R AT BEN L] . 5% 1 TNF-a 44 D /KF 0] BERR S F 4, S8R RIT
ORGSR (1 R A

AR, A4S FRAL T AT T TNF- F14E2E R D 76 URPL B3 FRIRUE YR 4G 5 AR AH S 1 1)
. m3RIE TNF-o AMERIAGEA R D PUEF IR RUF YRS R KA 285w, X Tl URPL 4445 5
P TSRV S o RRAIWE T T R T E 2 do0 . BIIETERIIRAE, DLE— B DLE A R BRA TR,
R R T TR At B mT SE R4

=
WA FHE BT H (172102310085)
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