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Serum Ferritin Concentration in the Early Third Trimester of Pregnancy and
Risk of Preterm Birth and Low Birth Weight Based on Gestational Age

Tae Gyu Ahn - Lan Li - Se Jin Lee - Yoon Hyeon Hu - Chorong Kim - Jong Yun Hwang

Department of Obstetrics and Gynecology,
Kangwon National University School of Medicine, Chuncheon, Korea

(ABSTRACT)

Objective: Although serum ferritin is considered the best measure of total body iron, with low levels indi-
cating iron deficiency, recent studies have shown that high levels are associated with gestational diabetes,
premature birth, and low birth weight. This study aimed to analyze the association between serum ferritin
levels in the third trimester of pregnancy and low birth weight and preterm birth.

Methods: This study included pregnant women who delivered a single fetus at Kangwon National Univer-
sity Hospital between January 2009 and December 2013 and in whom serum ferritin levels were measured
between 28 and 34 weeks of gestation. The association between serum ferritin levels measured in the early
third trimester of pregnancy and preterm birth and low birth weight infants was analyzed.

Results: A total of 1,079 women fulfilled the study criteria and had their serum ferritin level measured du-
ring the third trimester (28-33.9 weeks of gestation) and later delivered at Kangwon National University
Hospital. Comparison of the group with serum ferritin levels above the 75th percentile and those below the
25th percentile at the beginning of the third trimester revealed that the incidence of preterm births (<34
weeks of gestation, <37 weeks of gestation) and low birth weight were significantly higher in the group
with serum ferritin levels above the 75th percentile than those below the 25th percentile (p<0.05). When
variable factors were controlled through multiple regression analysis, the group whose serum ferritin
levels were above the 75th percentile at 30-31.9 weeks of gestation had the highest risk of preterm birth
before 34 weeks of gestation (adjusted odds ratio [OR], 7.85; 95% confidence interval [CI], 1.32-29.9)
and low birth weight (adjusted OR, 6.49; 95% CI, 2.10-20.0).

Conclusion: In this study, when serum ferritin was high in the third trimester of pregnancy, it was signifi-
cantly increased with preterm birth (<34 and 37 weeks) and low birth weight. In particular, when serum
ferritin levels were high at 30-31.9 weeks of gestation, the risk of premature birth before 34 weeks and
low birth weight was statistically highest.
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10.8% (n=117) At} (Table 2).

347} 77.4% (n=
51.3% (n=554) & 24
65R o ZAJo}

el 9 59l YAl A3AHE 7] B H el 24t 9 A A Fokete] AU

2. S H2[B X|of 2 A X |
7@% g4 e sl Jaled FFE vA=A

=4 [e)
A d3 Hed FAE 25 vivk HE e,
ul

25-49 W3-29], 50-74 W9, 75 ¥

o 94 dgdef i A4S H]i’j}‘ﬁp}. =49 g
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o, 345 uRke] AR 39 (1.1%) ©] 3, 375 1|5
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Table 1, Subjects’ clinical characteristics

Ferritin level at 28-33.9

Characteristic weeks of gestation

(N=1,079)

Maternal age (yr)

<20 3(0.2)

20—-34 836 (77.4)

>35 240 (22.3)
Mean maternal age (yr) 31.5%£6.5
Pregravid body mass index (kg/m?) 22.6%£3.8
Primigravida 554 (51.3)
White blood cell count (X10%/ul.) 9.5+2.2
Hemoglobin (ug/dL) 12.3£1.1
Anemia (hemoglobin < 11.0 g/dL) 140 (12.9)
Mean ferritin level (ug/L) 18.1+14.5
Previous preterm birth history 55 (5.0

Values are presented as number (%) or meantstandard deviation.

Table 2, Subjects’ pregnancy complications and outcomes
Ferritin level at 28-33.9

Variable weeks of gestation
(N=1,079)
Gestational age at delivery (wk) 37.6%£1.6
Birthweight (kg) 3.06£0.51
Preterm birth (<37 wk) 159 (14.7)
Preterm birth (<34 wk) 50 (4.6)
Low birth weight 117 (10.8)
Placenta problem’ 32 (2.9)
Gestational diabetes mellitus 40 (3.7)
Pre—eclampsia 32 (2.9

Values are presented as meanzstandard deviation or number (%).
‘Including placenta previa and placental abruption.
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Table 3, Pregnancy outcomes by quartile of serum ferritin level (28-33 .9 weeks’ gestation)

Ferritin Ferritin rage Preterm Birth Preterm Birth Low birth

percentile (ug/L) (<34 wk) p-value (<37 wk) p-value weight pvalue
>75th 20.4-482.4 273 22 (8.0%) 0.001 68 (24.8%) 0.014 42 (15.3) 0.001
50th—74th 13.9-20.3 277 11 (4.0%) 0.035 35 (12.6%) 0.272 31 (11.2) 0.041
25th—49th 9.2-13.8 261 14 (5.4%) 0.006 46 (17.6%) 0.644 31 (11.8) 0.004
<25th 0-9.1 267 3 (1.1%) 1.000" 43 (16.1%) 1.000" 13 (4.9) 1.000"

"Reference group.

Table 4. Pregnancy outcomes by for the quartiles of serum ferritin levels according to gestational week (28-33.9 weeks)

High ferritin group

Preterm birth (<34 wk)

Preterm birth (<37 wk)

Low birth weight

Gestational (n) (=75th percentile)
age (wk)' Refel:ence group~ (n)  Unadjusted AOR®  95% CI Unadjusted AOR 95% CI Unadjusted AORF  95% CI
(<25th percentile) % o %

28-29.9 22 27.3 4.51 0.64-5.56 54.5 1.29 0.14-4.25 14.3 291 0.68-6.14
17 5.9 1.00 41.2 1.00 4.8 1.00

30-31.9 92 9.8 7.85 1.32-29.9 19.6 1.16 0.70-3.42 18.5 6.49 2.10-20.0
117 0.9 1.00 15.4 1.00 3.4 1.00

32-33.9 138 5.1 3.23 0.16-8.36 22.5 1.54 0.86-3.22 15.2 1.98 0.77-4.08
133 1.5 1.00 13.5 1.00 7.5 1.00

AOR, adjusted odds ratio; CI, confidence interval.

TChi—square test for trend p<0.05. *Adjusted for age, parity, body mass index, white blood cell count, hemoglobin, gestational weeks

measured for ferritin, previous preterm birth history, gestational diabetes mellitus, preeclampsia, placental problems.
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Fig. 1. Receiver-operating characteristics curve for serum ferritin
level at gestational weeks 30-31.9 as a predictor of preterm birth
before 34-week gestation, The best cutoff value of serum ferritin
level for the prediction of preterm delivery before 34 weeks of
gestation was 17 ug/L (sensitivity, 70%; specificity, 68%).
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Table 5. Performance of serum ferritin as a predictor of preterm birth ({34 weeks, (37 weeks) by gestational week

Gestation (wk) Ferritin level (ug/L)

Preterm birth (<34 wk) sensitivity/specificity

Preterm birth (<37 wk) sensitivity/specificity

30-31.9 17
32-33.9 17

70%/68%
50%/61%

37%/67%
42%/61%

Table 6. Serum ferritin levels in the first and third trimesters of pregnancy in the preterm versus term groups

Preterm group (<34 wk)

Term group (=37 wk)

Variable (0=20) (h=315) p—value
Age (yr) 31.2+3.4 31.5+3.9 0.773
Gestational age at delivery (wk) 31.4%1.2 38.2+1.0 <0.001
Primigravida 14 (70.0) 167 (53.1) 0.574
Hemoglobin (ng/dL) 12.1£1.1 12.4+1.1 0.472
Anemia (hemoglobin < 11) 2 (10.0) 29 (9.2) 0.561
Ferritin level in 1st trimester (ug/L) (<13 wk) 66.2+42.5 46.3+36.3 0.147
Ferritin level in 3rd trimester (ng/L) (30-33.9 wk) 36.2+30.1 16.8423.7 <0.001
Difference in ferritin levels between the 1st and 3rd trimester (ug/L) 20.24+28.1 29.54+30.1 0.212

Values are presented as meanzstandard deviation or number (%).
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