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Iron Status in Pregnant Women and Their Newborn Infants
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ABSTRACT

The purposes of this study are to assess iron status in mothers and their newborn infants at birth and ro analyze the influence of
maternal iron status on their newborn babies. Venous bloods samples were drawn from 144 pregnant women just before delivery
and cord bloods of their newborn babies were collected immediately after birth for measurement of hemoglobin, hematocrit, serum
iron, ferritin, total iron binding capacity and transferrin saturation. The values of hemoglobin and hematocrit were significantly
Jower in the mothers(10.9 + 143g/dland 33.7 = 3.67%) than in their newborn infants(14.7 + 1.43g/dl and 45.3 + 4.76%)(p <
0.0001). At delivery, serum iron levels in cord blood were about twice as high as those in the matemal blood, and serum ferritin
levels in the cord blood were about four times higher than those in the maternal blood. The serum ferritin levels of multigravidas
were higher than those of primigravidas, but there was no difference between the serum ferritin levels of their infants. The serum
ferritin levels of the mothers and their infants were higher in maternal group with iron supplement regularly than in other maternal
group without iron supplemet during pregnancy. Among the mothers, 26.4% had a serum ferritin levels below 12ng/mi(e.
depleted iron stores) and 78.7% had a hemoglobin below 12g/dl(i.c. iron deficient anemia). When the maternal group was classified
according to their serum ferritin levels by 9ng/ml, 12ng/ml or 20ng/ml, there was no significant difference in the iron status of
their newborn infants among the three groups The hemoglobin and scrum ferritin levels of the mothers were well correlated with
those of their babies. The maternal hemoglobin values negatively correlated with infant birth weight. It is possible that the demands
of iron of the mother might be increased in the case of a newborn infant of greater size. The results of this stdy provide useful
information regarding cstablishment of RDA for iron in pregnant women and guidance about the need for iron supplement during
pregnancy. (Korean J Nutrition 32.(7) : 793~801, 1999)
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Table 1. Iron status of pregnant women and their newborn infants

Pregnant women Newborn infants

RBC(10%mm’) 394 + 036 4.24 £ 0.46%*
Hemoglobin(g/dl) 109 =+ 143 147 £+ 1.43%%
Hct(%) 337 = 367 453 £ 4.76%
MCV(l) 85.7 =+ 7.50 107.3 = 4.89
MCH(pg) 27.7 £ 3.35 348 = 1827
MCHC(g/dl) 323 £ 15 326 4+ 1.22%
Serum iron(pg/d!) 747 + 427 185.0 =+ 49.8™~
TIBC(up/dh 478.1 £ 56.9 2553 £ 525
TS(%) 158 -+ 922 736 =+ 15.2%=
Serum ferritin(ng/ml) 213 £+ 152 835 = 458%

#*%: Significantly different at p < 0.0001 by paired t-test

RBC: red blood cell, Hb. hemoglohin, Hct: hemaglobin, MCV: mean
corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC:
mean corpuscular hemoglobin concentration, TIBC: total iron bind-
ing capacity, TS: transferrin saturation
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Table 2. Distribution of serum iron values in term pregnant women
and their newborn infants Unils: N(%)

Serum iron(pg/dl) Pregnant women Newborn infanls

<30 8( 5.7) 0( 0.0)
31- 50 37( 26.2) 0( 0.0)
51- 70 31( 22.0) 2( 1.5)
71- 90 35( 24.8) 1 07)
91 -120 9 6.4) 7 5.2)
121 - 150 11( 7.8) 14( 10.3)
151 -180 5 3.5) 42( 31.3)
181-210 320 31( 23.1)

> 211 20 1.4 37( 27.6)
Total 141(100.0) 134(100.0)
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Table 3. Distribution of serum ferritin values in term pregnant wom-

en and their newborn infants Unit: N(%)
Serum ferritin{ng/mf) Pregnant women Newborn infants

<10 (18.0) 0 0.0
10-15 25( 17.4) 0( 0.0)
15-30 66( 45.8) 7C.5M
31-60 (153) 38( 27.9)
61 ~90 3 2.0) 50( 36.8)
91-300 1 0. 7) 4 29.4)

> 300 o( 0.0) 1( 0.7)
Total 144(100.0) 136(100.0)

Table 4. Number(percentage) of the pregnant women below the cri-
teria of Hb, Hct and serum ferritin Unit: N(%)

Criteria for No. of subjects

anemia below criteria
11 70(48.5
Hblg/d) < 48.3)
<12 113(78.7)
Hect(%) < 33 61(42.6)
<9 22(15.3)
Ferritin(ng/ml) <12 38(26.4)
<20 79(54.9)
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Table 5. Comparison of iron status between primigravidas and mul-
tigravidas

Measure Primigravidas Multigravidas
Mother  Agelyears) 286 + 34 284 4 48
Parity 1.0 28 + 0.5*
Hby(g/dl) 107 £ 147 111 + 1.38
Het{%) 334 + 370 340 = 365
MCV 8447 £ 747 8679 & 7.40%
MCH 2713 £ 338 2825 + 3.26*
MCHC 3202 &£ 160 3250+ 1.4%
Serum iron(pg/dl)  68.6 -- 366 79.6 4+ 4534
TIBC(ug/dl) 4832 4+ 549 4734 £ 583
T5(%) 141 + 779 17.0 =+ 10.1
Ferritn(ng/ml) 1831 + 944 2360 = 18.21*
Newborn Hb(g/dl) 146 + 163 149 + 1.21
infants Hct(%) 448 + 546 456 £ 408
Serum iron(pg/dl) 181 = 37.7 190 + 58.7
TIBC(pg/dl) 251.0 £ 46,1 2594 +£573
TS(%) 73.0 =+ 139 741 =+ 164
Ferritin(ng/mb) 827 + 407 841 + 50.3

Significantly different by paired ttestat at *p < 0.05, **p < 0.01
Abbreviations: See Table 1
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Table 6. Comparison of different two groups of pregnant women and their newborns divided according to the consumption of iron supplement

Pregnant wormen

Newborn infants

Consumer Non-consumer Consumer Non-consumer
RBC(x 10°%mm?) 39+ 04 39+ 03 42 £ 035 42 + 04
Hhb(g/dh 109+ 14 112+ 04 147 £ 1.5 146+ 1.0
Het(%) 336 £ 37 342 &£ 3.2 452 £ 4.8 447 £ 36
Fe(pg/dl) 71.1 £ 38.1 99.8 + 54.4* 179.0 + 46.8 1952 + 39.3
TIBC(pg/dl) 469.8 + 60.1 4832 £ 61.1 2497 + 483 258.2 = 46.8
TS5(%) 155+ 9.3 205 + 104 725+ 154 76.5 £ 14.8
Ferritin(ng/ml) 216 + 134 279 + 241 747 £39.0 1219 + 73.6*

Abbreviations: See Table 1
*: Significantly different at p < 0.05
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Table 7. Correlation matrix between the parameters in pregnant women and their newborn infants

Mother
m Hb Het RBC

Fe Ferri TIBC TS
Hb 0.284%* 0.317%* 0.295%* 0.158 0.095 0.056 0.127
Het 0.176 0.210* 0.217 0.157 0.043 0.061 0116
RBC 0.176 0.230 0.304 0.171 0.057 0.115 0.124
Fe 0.057 0.034 -0.033 0.090 0.003 0.191* 0.028
Ferritin 0.170* 0157 0.049 0.135 0.246%* -0.146 0.183*
TIBC 0.131 0.153 0.092 -0.003 0.018 0.081 -0.20
15 -0.053 -0.097 -0.138 0.133 -0.060 0.148 0.074
Birth weight -0.159 -0.145 0.051 - 0.044 ~0.167* ~0.167* - 0.082

Abbreviations: See Table 1
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