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Abstract 
Adverse outcomes of pregnancy increase among women with 
high density of hemoglobin. This study evaluates the effects of 
iron supplementation on serum copper level in pregnant 
women with hemoglobin higher than 13.2 g/dl. Sixty two 
pregnant women with Hemoglobin >13.2 g/dl and normal se-
rum copper levels in their 13-18 weeks of gestation were ran-
domized into case and control groups. From 20th week till the 
end of the pregnancy ferrous sulfate tablets (150 mg tablet, 
containing 50 mg elemental iron) were given to the case group 
whereas, the controls received daily placebo tablets. Hemo-
globin and serum copper levels were measured during the 
weeks of 24 to 28 (first trimester) and 32 to 36 (second trimes-
ter). Serum copper level of the case group during the second 
and third trimester was significantly lower than of the control 
group. It is concluded that, iron supplementation in pregnant 
women with hemoglobin above 13.2 g/dl possibility increases the 
risk of copper deficiency. 
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Introduction 

ron deficiency anemia, particularly in developing coun-
tries, is a major problem in children and women. To 
overcome this problem during pregnancy iron supple-

mentation has been used to constitute the main measure in the 
process of prenatal care.1,2 Pregnant women need perceptible 
amount of iron that can not be acquired from diet, therefore in 
women with low risk for nutritional deficiency daily supplemen-
tation of 30-60 mg elemental iron is recommended to prevent 
iron deficiency anemia.3,4 Variation of each bivalent metal ion 
concentrations such as iron, zinc, copper and magnesium may 
change the concentration of other ion metals.1,5 

Almost all of the supplemental programs in developing 
countries mainly focus on iron supplementation.6 It has clinical 
side effects such as abdominal cramps, nausea, heart burn, 
diarrhea and constipation. It also interacts with intestinal ab-
sorption of bivalent metals such as copper.3,7 Reports have 
indicated that during the first trimester of pregnancy the plasma 
level of copper increases from 18 to 26 µM to about 35 µM by 
end of the third trimester.8 

Numerous studies have indicated a U-shape relationship 
between the level of hemoglobin (Hb) and adverse pregnancy 
outcomes such as stillbirth, pregnancy induced hypertension, 
intrauterine growth retardation etc. Moreover, these risks in-
crease when the level of Hb is more than 13.2 g/dl.9 High lev-
els of Hb have been reported to increase blood viscosity due to 
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failure of plasma volume expansion.4,9 Copper 
and Hb levels are inversely correlated. This 
correlation is more significant in anemic preg-
nant women.10 Therefore, this study was de-
signed to evaluate the effects of iron supple-
mentation on serum copper level in women 
with Hb higher than 13.2 g/dl. 
 
Subjects and Methods 
 
The study is a single blinded clinical trial per-
formed on pregnant women receiving mater-
nity care in Hafez hospital, Shiraz University of 
Medical Sciences. After approval of the study 
design by the Ethical Committee of the Univer-
sity a written consent was obtained from each 
participant. The individuals' characteristics in-
cluded the age, weight, body mass index (BMI) 
and gravid. Moreover, social and financial 
status was clarified by the level of education 
and the income. 
 The study included 62 pregnant women 
who randomly divided into control and case 
groups. The inclusion criteria consisted of 
women in their 13-18 weeks of pregnancy with 
Hb levels higher than 13.2 g/dl and copper se-
rum levels at normal range of 80-155 μg/dl. 
The exclusion criteria consisted of those who 
had taken oral contraceptives up to six months 
or taken iron supplement in the last three 
months prior to pregnancy, or had diseases 
such as cardiac, respiratory, renal, gastrointes-
tinal, thyroid, neoplasmic, hyperemesis gravi-
darum, diabetes, lupus erythematosi, convul-
sion, or had abnormal BMI. Moreover, women 
with Hb lower than 10.5 g/dl in their second 
trimester or 11 g/dl in their third trimester were 
also excluded. 

The women in the case or control groups 
were assigned to receive 150 mg ferrous sul-
fate tablets or placebo daily. The ferrous sul-
fate and placebo tablets used in the study 
were manufactured by the Darupakhsh Com-
pany, Tehran, Iran had similar shapes and col-
ors, therefore, the participants were not aware 
of the contents. In 24 to 28 and 32 to 36 weeks 
of gestation a blood samples was taken and 
the levels of Hb and serum copper were 
measured using Hb analyzer and atomic ab-
sorption spectrophotometry. 

Data are presented as mean±SD. Paired 
Student t-test was used to compare the ob-
tained variables between two groups and 
P<0.05 was considered significant. 
 
Results 
 
No significant differences were observed for 
age, weight, BMI, gravid, serum levels of Hb 
and copper between the two groups in the first 

trimester of pregnancy. In the case group, dur-
ing the second and third trimesters of preg-
nancy, the Hb concentration was significantly 
higher and copper serum levels were signifi-
cantly lower than control group (Table 1). 
 

Table 1: Mean±SD of age, weight, BMI, gravid and 
concentrations of Hb and serum copper in case and 
control groups. 
Variables Cases(n=31) Controls(n=31) 
Age (yrs) 23.74±3.3 23.40±3.5 
Weight (Kg) 57.67±8.2 60.21±9.1 
BMI (Kg/m2) 22.94±2.1 23.28±2.3 
Gravid 1.48±0.6 1.57±0.7 
1st Hb (g/dl) 13.76±0.53 13.80±0.55 
2nd Hb (g/dl) 12.84±0.58 11.86±0.44 
3rd Hb (g/dl) 13.05±0.5 12.30±0.38 
1st Copper (µg/dl) 184.0±36.1 182.*±24.7 
2nd Copper (µg/dl) 192.3±40.2 216.2±31.9 
3rd Copper (µg/dl) 198.9±36.7 232.8±30.1 

 
Discussion 
 
It was reported that serum levels of copper in 
pregnant women taking iron supplement is 
lower than that of pregnant women not taking 
the supplement.11,12 However, limited data are 
available about  the serum copper level in 
pregnant women with high Hb. 

High maternal hemoglobin levels have 
been reported to increase adverse fetal out-
comes such as small for gestational age, pre-
term birth, and prenatal death.2,9 The relation-
ship between serum levels of iron and cupper 
has been studied by several groups, which 
showed increased iron intake due to de-
creased cupper.13 Some studies have reported 
that serum copper deficiency during pregnancy 
is associated with low birth weight, neurologi-
cal and skeletal abnormalities as well as ab-
normal lung development, fetal and early neo-
natal death.14,15 The present study showed that 
in placebo group the serum copper level was 
higher than that of case group during the pe-
riod of second and third trimesters. Subjects of 
both groups had sufficient copper resource 
nutritional diet. In pregnant women with high 
Hb, iron supplementation may reduce serum 
copper level. The results of this study failed to 
show such a correlation. Therefore, further 
studies are needed to assess these effects on 
pregnancy outcome until we can select the 
best iron supplementation program for these 
women during pregnancy. 
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