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Association between iron metabolism levels in early pregnancy and anemia
in mid and late pregnancy as well as pregnancy outcomes
TIAN Yunfang, YANG Shufang,SHEN Dongmei, YU Yan, HUANG Jiayan
(Department of Obstetrics ,NanJing Gaochun people’s Hospital ,Jiangsu Nanjing 211300 ,China)

[ Abstract | Objective To investigate the association between iron metabolism levels in early pregnancy and anemia in mid and late
pregnancy,as well as pregnancy outcomes. Methods A total of 1 162 pregnant women with singleton pregnancies who were
registered and delivered at NanJing Gaochun People’s Hospital between January 2021 and December 2022 were retrospectively
enrolled. According to the presence of anemia in mid and late pregnancy,the participants were divided into an anemia group (n=
209) and a normal group (n=953). The levels of serum iron (SD),serum ferritin (SF),soluble transferrin receptor (sT{R),and
hemoglobin (HB) in early pregnancy were compared between the two groups. Receiver operating characteristic (ROC) curve
analysis was performed to evaluate the predictive value of iron metabolism indicators for anemia in mid and late pregnancy.
Multivariate logistic regression analysis was conducted to assess the associations between SI, SF, and sTIR levels and pregnancy
outcomes. Results The levels of SI and SF in early pregnancy were significantly lower in the anemia group than in the normal
group,whereas the sT{R level was significantly higher in the anemia group (¢+ =15. 452,16. 306,and 13. 152, respectively, P <
0.05). The area under the curve (AUC) for the combined detection of SI, SF,and sTI{R in predicting anemia in mid and late
pregnancy was 0. 899, with a sensitivity of 80. 9% and a specificity of 80. 7%. The incidences of adverse pregnancy outcomes,
including fetal growth restriction, preterm birth, premature rupture of membranes,and postpartum hemorrhage, were significantly
higher in the anemia group than in the normal group (X*=25.528,20.039,15. 717, and 14. 729, respectively, P < 0. 05). Pregnant
women with adverse pregnancy outcomes had lower levels of SI,SF,and HB and higher levels of sTfR than those with favorable
pregnancy outcomes (=4, 676,3.165,2. 028,and 2. 816, respectively, P<C0. 05). Logistic regression analysis showed that SI,SF,

sTIR,and HB levels were closely associated with pregnancy outcomes in pregnant women with anemia (OR =0. 725,0. 891,1. 053,
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and 0. 953, respectively, P<C0. 05). Conclusion The levels of SI,SF,and sTfR in early pregnancy are closely associated with anemia

in mid and late pregnancy and pregnancy outcomes. Iron deficiency increases the risk of anemia during pregnancy and adverse

pregnancy outcomes. The combined detection of SI.SF,and sTfR may provide a valuable reference for the early prediction of anemia

in mid and late pregnancy. Therefore, monitoring iron metabolism status in early pregnancy and timely iron supplementation are

essential to maximize the quality of prenatal care.
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Table 1 Comparison of general characteristics between the two groups of pregnant women [ x £ s,n(%) ]

— i B M4 (n=209) EW 4 (n=953) t/x° P

AR () 29.67+5.19 29.565.61 0.253 0. 800
BMI(kg/m?) 21.0141. 69 20.9941.72 0.151 0. 880
LN S| 173(82.78) 751(78. 80) 1. 660 0.198
Sz (D 38.444+1. 10 38.5541.02 1.423 0.155
HE 89(42.58) 378(39. 66) 0. 608 0.436
BRI TR R A 195(93. 30) 901(94. 54) 0.452 0.501

2.2 MARFFREHMFREIRLE
T2 28 1A 4 i S 4 STLSF K7 i 8 T B %

2, sTIR 7K F W i 3% & T 1E & 41 (¢ = 15. 452,

16.306.,13.152,P<C0.05), W55 2,

x2 MAZARREHMFBHERAKELRE (xS

Table 2 Comparison of serum biomarker levels in early pregnancy between the two groups (x +s)

e 1511 %x SI(pmol/1) SF(pg/L) sTIR(pmol/L) HB(g/L)
M1 209 14.51+£3.29 39.5844.29 49.63+38. 35 131.5849.75
IEH 4 953 19.01+£3.98 45.0644. 87 41.5747.94 133.77409. 25
t 15.452 16. 306 13.152 1. 770
P <20. 001 <0. 001 <0. 001 0.078
2.3 SI.SF B sTIR ¥t 4 9= o B% A 22 1 &Y 1 ) 7
MHE
SI.SF B4 sTER A8 X 45 B v i 309 % ol 74 00
A IZE T AR 0. 899, T 22 #5580, 9% » 4§
SRR 80. 7%, WA R YRR S W T R
FEARAG I BE A A vs. SI(Z=4.235,P<C0.05),
BA K vs. SF(Z=4.567,P<C0.05), BcA& Kl — I
vs. sTIR(Z=5.123.P<0.05). W 1.% 3. S%E
2.4 T B AEIRG B L 8 o —i%%%
PO A2 4 J L2 I 2 L b2 O s M0

JA M AN RIE RS /2 AR B F & T 1E W 4
(X*=25.528.20. 039.15. 717.14. 729, P <0. 05),
34,

B1 HREERMNERPBRERMA ROC &

Fig. 1 ROC curves of iron metabolism indicators for

predicting anemia in mid and late pregnancy

% 3 SL.SF K sTIR I #F i o R #E %2 1 &4 7 i 40 1B

Table 3 Predictive value of SI,SF,and sTfR for anemia in mid and late pregnancy

LD Ik S5 R TS BE (D) Youden $§ %k AUC 95 % CI

SI 17. 87 pmol/L 84.7 59. 1 0.438 0. 803 0.774~0. 832
SF 43. 84 pg/L 83.7 58.9 0.426 0.785 0.751~0. 818
sTIR 40. 96 pmol/L 86. 1 50.5 0. 366 0.748 0.715~0. 782
k& 80. 9 80. 7 0.616 0. 899 0. 878~0. 920
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Table 4 Comparison of pregnancy outcomes between the two groups [n( %) ]
205 n G LA K Z IR L= Jif B R B 77 I H i 7R ) IR At
X 1M1 209 11(5. 26) 13(6.22) 10(4.78) 8(3.83) 3(1.44) 45(21.53)
IEH 4 953 6(0.63) 12(1. 26) 9(0. 94) 6(0.63) 4(0.42) 37(3.88)
x? 25.528 20.039 15.717 14.729 2.953 81.401
P <20.001 <20. 001 <20. 001 <20.001 0.086 <20. 001

2.5 REIEIRE K Z 13 SI.SF.sTIR & HB K
T
A RAEIRES SR 22 10 SLLSF K HB JKF- 1% T 4 U

RAFZ1, s TIR K TR IR R 72210 (1 = 4. 676 ,
3.165.2.028.2.816,P<C0.05), W%« 5.

R5 AREFEREFZH SI.SF.sTIR B HBKEE B (x +5)

Table 5 Comparison of SI,SF,sTfR,and HB levels among pregnant women with different pregnancy outcomes (x £ )
TR 25 )R n SICpmol /L) SF(ug/L) sTIR(mg/L) HB(g/L)
AR 45 12.7542.49 37.59+4. 69 52.69+7.85 129.79410. 15
R B 164 14.96+2.95 40, 13+4.76 48.79438.29 133.24410. 04
t 4.676 3.165 2.816 2.028
P <20. 001 0.002 0. 005 0. 044

2.6 SI.SF.sTIR ® HB Kk ES5FIRE /M %
BX & #7

DL A AR R4S 5y TR A8 i O R AR Bk = 1, 4 Ok
R4F=0), Lk SI.SF.sTIR & HB /KR A7 & 17

Z N F Logistic MIH 4387, 45 % &R, SI.SF.sTIR
S HB 7Kg 5 el S 9 v W6 399 23 1 22 20 4k R 45 Jg 1Y)
A% (OR=0.725.,0.891,1.053.,0. 953, P<C0. 05),
WK 6.,

% 6 SI.SF.sTIR & HBKES5IIRERFHI XD
Table 6 Association between SI,SF,sTfR,and HB levels and pregnancy outcomes
EiR 2 B8 S.E. Wald x* P OR 95%CI
SI —0.321 0.076 17. 648 <0. 001 0.725 0.625~0. 843
SF —0.116 0. 040 8.385 0.004 0.891 0.823~0.963
sTIR 0.052 0.023 4. 968 0.026 1.053 1.006~1.103
HB —0. 048 0.021 5.395 0.020 0.953 0.915~0.992
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