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Iron Parameters and Soluble Transferrin Receptor in Neonates

Chang Hee Oh, M.D., Ran Namgung, M.D., Min Soo Park, M.D.,
Kook In Park, M.D., and Chul Lee, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : Serum soluble transferrin receptor (sTfR) is a marker of iron deficiency
and erythropoiesis. The purpose of this study is to evaluate the changes of iron para-
meters and STfR in neonates by gestation, and to determine whether cord blood para-
meters for iron status and erythropoiesis are influenced by maternal iron deficiency or

anemia.

Methods : Cord sTIR, iron and ferritin concentrations, hemoglobin (Hb), reticulocyte
counts and total iron binding capacity were analyzed in 20 preterm and 60 term new-
borns. In term neonates, maternal iron status was classified by Hb and serum ferritin as
anemic group (n=18; Hb <11 g/dl and ferritin <12 ug/l), non-anemic group (n=14; Hb =
11 g/dl and ferritin <12 pg/l) and control (n=21, non anemic and non iron deficient).

Results : 1) Cord serum iron of preterm neonates was significantly lower than that of
fullterm and the reticulocytes were significantly higher in preterm neonates. 2) The
concentrations of cord serum iron were correlated positively with the gestational age, but
other iron parameters and sTfR concentrations were not related to gestational age. The
SsTfR concentrations were correlated positively with cord blood hemoglobin. 3) Cord sTfR
concentrations were significantly lower in newborns of anemic group compared with

those of non-anemic group (P=0.03), or control (P=0.02).

Conclusion : Cord sTfR was influenced by maternal iron deficiency aenmia, but not
by maternal iron deficiency alone. Since sTIR reflects fetal erythropoietic activity, we
speculate that low sTfR in newborns of iron deficiency anemic mother could suggest
decreased fetal erythropoiesis by maternal anemia caused by iron depletion. (J Korean

Soc Neonatol 2003;10:185-192)
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Table 1. Clinical Characteristics of Neonates

Parameters Preterm Fullterm
(n=20) (n=60)

Gestational age (week) 35.3%1.1 39.2+1.3
Birth weight (g) 2600110 330040
Delivery method

NSVD/C-section 13/7 47/13
Sex (M:F) 9:11 28:32
Apgar score

1 min 8+1 9+1

5 min 9+1 101
Mother age(year) 31.3%4.2 27.3+3.8
Anemic mother 7 (35) 18 (30)
Non-anemic mother ' 1(5) 14 (23)

Values are mean=®standard deviations
No. of neonates (%)
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Table 2. Cord Blood Iron Parameters and sTfR by
Maturity

Parameters Preterm Fullterm
(n=20) (n=60)
Hemoglobin (g/dl) 15.8+t1.8" 149+15
RBC count (x10™/1) 43%05 43404
Reticulocyte (%) 45+1.7 28*15
Iron (ug/dl) 116.7+62.6" 175.0£59.3
Ferritin (ug/) 234411305 1557+ 95.1
TIBCT (ug/dD 243.4%+59.5 273.8£78.6
STfR (nmol/1) 33.2%14.3 29.0£8.0

Values are mean = standard deviations.
P<O 05 compared to the fullterm neonates
TTIBC: total iron binding capacity
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Table 3. Cord Blood Iron Parameters and sTfR by Gender

Preterm(n=20)

Fullterm(n=60)

Parameters
Male (n=9) Female (n=11) Male (n=28) Female (n=32)

Hemoglobin (g/dl) 16.6+1.7 149*14 151£1.3 15.0£1.3
RBC count (X 10"/1) 46%05 41£04 44%04 43%04
Reticulocyte (%) 43+1.7 45*1.9 28%15 29+t15
Iron (ug/dl) 95.1+63.8 134.3*£584 1795%+56.2 171.0+62.4
Ferritin (ug/1) 188.7£1375 271.7+117.6 162.8£101.0 149.5190.8
TIBC' (ug/dl) 23241506 252.4%66.9 27151827 275.8+£76.0
sTfR (nmol/1) 33.3+10.7 33.1+17.2 288199 286+7.3

Yalues are mean*standard deviations.
" P<0.05 compared to the female in preterm neonates
TIBC : total iron binding capacity
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Table 4. Iron Parameters in Fullterm Neonates of Anemic Mother, Non-anemic mother and Control Group

Parameters Anemic Mother (n=18) Non-anemic Mother (n=14) Control (n=21)
Hemoglobin (g/dl) 14.7£1.2° 156+1.1 150+14
RBC count (x10*/1) 42%+0.3 45%0.3 43%0.4
Reticulocyte (%) 30*£1.7 21+09 29+t16
Iron (ug/dl) 167.94+59.3 191.8+459 183.9+61.8
Ferritin (ug/1) 169.31+82.5 120.4+54.0 165.31+98.2
TIBC (ug/dl) 245.6+36.5 2649+34.1 303.1+119.2
STIR (nmol/D) 247+62" T 311493 30.7+9.3
Yalues are mean = standard deviations.

P<0.05 compared to the non—anemic group

P<0.05 compared to the control group
Abbreviation : TIBC, total iron binding capacity
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Fig. 1. Relationship between cord blood sTfR and
hemoglobin. The concentrations of cord blood sTfR
correlated positively with cord blood hemoglobin
(sTfR=2.962xHb + 14.980; r=0.507, P<0.001).
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Fig. 2. Relationship between cord blood iron and
gestational age. The concentrations of cord blood
iron correlated positively with gestational age (Iron=
12.177xGestational age—-305.04; r=0.300, P=0.007).
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