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Abstract

Objective: Maternal anemia during pregnancy is reported to be associated with fetal complications such as intrauterine growth
restriction, preterm birth, low birth weight, and maternal complications such as preeclampsia and eclampsia. The purpose of our
study was to investigate perinatal complications associated with maternal anemia. 

Methods: The mean Hgb concentration in G1 was 7.63 (± 0.34) gr/dl, in G2 it was 11.82 (± 1.23). Preterm birth rate in G1 was
9.9% (n:16) while it was 3.2% (n:5) in G2. Preeclampsia was found as 8.6% (n:14) in G1 and 3.2% (n:5) in G2. 14 (8.6%) intrauter-
ine growth restriction cases were present in G1, while 7 (%4.3) cases were present in G2. While G1 had a single case of placental
ablation, G2 had no cases of ablation. No cases of eclampsia was reported in neither group. Neonatal Care Unit admission was 13.6%
n:22 in G1 and 8.2% (n:13) in G2. Preeclampsia and preterm labor rates were significantly higher in anemic group statistically. 

Results: 162 pregnant women with 2. trimester hemoglobin (Hgb) levels equal or under 8 gr/dL (Group 1:G1) and 160 pregnant
women with 2. trimester Hgb levels equal or over 10 gr/dL (Group 2:G2) were included in our study. Data were collected retrospec-
tively from the patient files. Preterm birth, preeclampsia, eclampsia, intrauterine growth restriction and admission to neonatal inten-
sive care unit records were investigated. 

Conclusion: Preconceptional evaluation along with a planned pregnancy is important in decreasing the frequency of maternal ane-
mia. Larger study groups are necessary to evaluate the association of maternal anemia and perinatal outcomes. Diagnosis and treat-
ment of maternal anemia is important to minimize the perinatal complications. 
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Maternal Anemi ve Perinatal Sonuçlar

Amaç: Gebelikte maternal aneminin intrauterin geliflme gerili¤inin, preterm do¤um, düflük do¤um a¤›rl›¤› gibi fetal; preeklampsi, ek-
lampsi gibi maternal komplikasyonlar ile iliflkili olabilece¤i bildirilmektedir. Çal›flmam›z›n amac› maternal anemi saptanan gebelerdeki
perinatal komplikasyon s›kl›¤›n› araflt›rmakt›r. 

Yöntem: Çal›flmaya 2. trimesterde hemoglobin düzeyi 8 gr/dl alt›nda olan 162 gebe (Grup 1) ve hemoglobin düzeyi 10 gr/dl’nin üze-
rinde 160 gebe (Grup 2) dahil edildi. Veriler retrospektif olarak hasta takip kartlar› ve dosyalardan elde edildi. Preterm do¤um, pre-
eklampsi, eklampsi, intrauterin geliflme gerili¤i ve yeni do¤an ünitesine kabul oranlar› incelendi. 

Bulgular: Grup 1’de ortalama Hg konsantrasyonu 7.63 (± 0.34) gr/dl, Grup 2’de 11.82 (± 1.23) olarak saptand›. Preterm do¤um ora-
n› Grup 1’de %9.9 (n:16) iken Grup 2’de %3.2 (n:5) idi. Eklampsi oran› Grup 1’de % 8.6 (n:14) iken, Grup 2’de % 3.2 (n:5) idi. ‹n-
trauterin geliflme gerili¤i Grup 1’de 14 iken (%8.6), Grup 2’de ise 7 (%4.3) idi. Grup 1’de sadece 1 olguda plasenta dekolman› (ab-
latio) ortaya ç›karken, Grup 2’de plasenta dekolman› izlenmedi. Yine her iki grupta eklampsi gözlenmedi. Yeni do¤an ünitesinde ta-
kip oran› ise Grup 1’de %13.6 iken (n:22), Grup 2’de ise %8.2 (n:13) idi. Anemik olan grupta preeklampsi ve preterm eylem gelifli-
mi istatistiksel olarak anlaml› derecede farkl› idi. 

Sonuç: Prekonsepsiyonel de¤erlendirme ile birlikte uygun bir gebelik planlanmas› maternal aneminin s›kl›¤›n›n azalt›lmas›nda önem-
lidir. Maternal anemi düzeyi ve perinatal sonuçlar›n iliflkisini incelemek için daha büyük gruplara gereksinim vard›r. Antenatal takipler
s›ras›nda maternal aneminin tespiti ve tedavisi, perinatal komplikasyonlar›n en aza indirilmesi için önemlidir. 

Anahtar Sözcükler: Gebelik, anemi, preeklampsi, eklampsi, intrauterin geliflme gerili¤i.
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Introduction 
In pregnancy, and especially in developing

countries, one of the most encountered prob-

lems is the maternal anemia. The prevalence of

anemia during pregnancy period has been

reported between 35 – 100% in various studies.1

There are various opinions on the maternal and

perinatal effects of anemia. World Health

Organization (WHO) stated that the 20% of the

maternal mortalities have been influenced by

anemia.2 When the maternal changes during the

pregnancy have been observed, maternal car-

diac output is seen to increase by 50% to pro-

vide the necessary placental blood flow to sup-

port fetal development. For this, plasma volume

needs to be increased. This increase in plasma

volume arises as the dilutional anemia of the

pregnancy.3-4 This anemia especially arises dur-

ing the early pregnancy and continues until

term. The association of maternal anemia dur-

ing pregnancy with fetal intrauterine growth

restriction and low birth weight, and maternal

preeclampsia and eclampsia has been pro-

posed.5-7 Various studies showed no association

with bad perinatal outcome.8 The purpose of

our study is to evaluate the effects of anemia on

the perinatal complications on our population. 

Methods
This study included 162 pregnant women

with 2 nd trimester Hgb levels ≤ 8 gr/dL (G1)

and 160 women with 2nd trimester Hgb levels?

10 gr/dL (G2) who have followed in the ante-

natal care unit of our tertiary center, Gulhane

Military Medical Academy, between January

2003 and December 2006. Data have been

acquired retrospectively from the patient files.

Multiple pregnancies and patients who had

pregestational systemic diseases (hypertension,

diabetes mellitus, renal disease etc.) have been

excluded from the study group. In the center

where this study was conducted, every preg-

nant women is started on oral and/or oral iron

supplemenation at the 2nd trimester according

to the routine antenatal follow up protocols.

In this study we evaluated the preterm labor,

preeclampsia, eclampsia, intrauterin growth

restriction and neonatal care unit admission

rates of the anemic and non anemic mothers.

SPSS 13.0 for Windows was used for the statisti-

cal analysis. Defining statistics were mean -/+

standart deviation. For comparing the 2 groups’

preterm labor, preeclampsia,eclampsia and

neonatal intensive care unit admission rates Chi

square test was used. A p value under 0.05 was

considered significant. 

Results
The demographics of the two groups are

shown at table 1. Mean Hgb concentrations of

G1 and G2 were 7.63 (-/+ 0.34) gr/dl, and 11.82

(-/+ 1.23)gr/dL. G1 had a normal delivery rate of

69.8% (n:113), and cesarean rate was 30.2%

(n:49). Normal delivery rate of G2 was 72.5%

(n:116), and cesarean rate was 27.5% (n:44).

Preterm delivery rates of G1 and G2 were 9.9%

(n:16) and 3.2% (n:5) respectively, (p:0.02) .

Preeclampsia rates of G1 and G2 were 8.6%

(n:14) and 3.2% (n:5) respectively (p:0.05)

During antenatal follow up, G1 and G2 had 14

(8.6%) and 7 (4.3%) intrauterine growth restric-

tion cases respectively, (p: 0.17). 18 (11%) and

17 (10.6%) cases in G1 and G2 respectively

were found to have meconium in their amniot-

ic fluid, (p:0.51). G1 had 1 case of placental abla-

tion while G2 had no placental ablation cases.

Neither of the groups had eclampsia. Neonatal

intensive care unit admissions for G1 and G2

were 13.6% (n:22) and % 8.2 (n:13) respectively

(p: 0.15) (Table 2).

Discussion
We evaluated the maternal adaptation to

pregnancy and perinatal outcomes of pregnant

women who had anemia in the 2nd trimester of

pregnancy. Our results show that preeclampsia
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and preterm birth rates are higher in the anemic

group than the normal hemoglobin group.

Although intrauterine growth restriction,

neonatal care unit admission and meconium

stained amniotic fluid rates were higher in the

anemic group than the normal group, there

were no statistical significance. 

Lone FW et al studied 626 pregnant women

and found that preterm birth risk was 4 times,

low birth weight risk was 1.9 times, low APGAR

score was 1.8 times and intrauterine fetal death

was 3.7 times more common in anemic preg-

nant women compared to non anemics.9

Levy A et al. in their retrospective study, eval-

uated the preterm birth and birth weights of the

anemic pregnant women and determined the

maternal anemia as an independent risk factor

for preterm birth and low birth weight, no asso-

ciation was found with bad perinatal outcome

in their study.8 Bondevik GT et al.in their case

control study on 1400 pregnant women, used

the first antenatal visit hematocrit levels as para-

meter, and concluded that low birth weight and

preterm birth rates were significantly higher

when the maternal hematocrit was under 24%.10

Malhotra M et al grouped 447 pregnant

women into 4 groups according to their anemia

levels, compared them for maternal and perina-

tal outcome and postpartum complications.

They reported that severe anemia increased the

risk for low birth weight, and mild anemia had

the best maternal and perinatal outcome.11

Murphy JF et al indicated to the association

between higher hemoglobin levels, preterm

birth and low birth weight.12 Some studies

Group 1 Group 2 
(Anemic) (Non- anemic)

n: 162 n: 160

Mean Standart deviation Mean Standart deviation p

Age (year) 28.3 4.1 27.6 3.8 AD*

BMI 23.6 2.6 23.2 2.4 AD*

Hg concentration (g/dl) 7.63 0.34 11.82 1.23 <0.05

n % n % p

Smoking 32 19.8 27 16.8 AD*

Delivery

Abdominal 49 30.2 44 27.5 AD*

Vajinal 113 69.8 116 72.5 AD*

Table 1. Dempgraphic features of the patients groups which anemic and non- ane-
mic during second trimester. 

*NS: Non- Significant. (p< 0,05 was accepted as statistically significant)

Group 1 Group 2 
n: 162 n: 160

n % n % p

Preterm Birth 16 9.9 5 3.2 0.02

Preeclampsia 14 8.6 5 3.2 0.05

IUGR 14 8.6 7 4.3 0.17

Meconium in amniotic fluid 18 11.1 17 10.6 0.51

Follow Up in Neonatal Unit 22 13.6 13 8.2 0.15

Table 2. Perinatal outcomes of the patients groups which anemic and non- anemic
during second trimester. 
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reported increased hematocrit levels associated

with fetal growth restriction and increased

preterm birth rates.13-14

Patra S et al reported the maternal and peri-

natal outcomes of 130 severely anemic preg-

nant women who had 5 gr/dl or lower hemo-

globin. The hemoglobin levels were acquired at

the 3 rd trimester and 81 % of their population

were multiparas. Pregnancy intervals for multi-

paras was found to be 16. 5-/+ 0.5 months, and

following outcomes were reported: preterm

birth rate 69.2%, preeclampsia 17%, eclampsia

4%, placental ablation 3%, fetal distress 23%,

low birth weight 24.6 % and neonatal death rate

35%.15 They concluded that especially in multi-

paras when the pregnancy intervals were short

and nutritional support was insufficient, preg-

nancy complications associated with maternal

anemia were more commonly encountered.

Conclusion
Appropriate pregnancy planning and pre-

conceptional evaluation is important to

decrease maternal anemia. The diagnosis and

treatment of maternal anemia in the antenatal

follow up is critical to minimize perinatal com-

plications. Our study showed a significant asso-

ciation between anemia and preterm birth and

preeclampsia, still larger studies with more

cases showing this association with are

required.
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