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ABSTRACT

Background: Iron deficiency is the most common nutritional deficiency worldwide, particularly among
pregnant women. Because of the increased iron requirements during pregnancy, pregnant women are
recognized as the group most vulnerable to iron deficiency anemia.

Objective: To evaluate the effect of moderate maternal iron deficiency anemia on maternal outcome (Atonic
postpartum hemorrhage or postpartum infections after delivery), and fetal outcome (neonatal weight and
Apgar score).

Patients and methods: This was a prospective cohort study carried out at Om El-Masryeen General Hospital
on 100 pregnant females, during the period from June 2020 to December 2020 who were admitted to the
labor ward for delivery, Before delivery blood samples were collected. They were classified into two equal
groups according to hemoglobin level. Group 1 (non-anemic group) included pregnant women with
hemoglobin level 11 g/dl or more and group 2 (anemic-Group) which included pregnant women with
moderate iron deficiency anemia who had hemoglobin level ranging from 7 to <10 g/dl. The patients were
delivered either vaginally or by cesarean section according to obstetric indication. After delivery, maternal
outcome was assessed for atonic postpartum hemorrhage or postpartum infections after delivery and all
newborns were assessed for neonatal weight and Apgar score.

Results: There was a significant difference of the demographic residence between both study groups
(P<0.05) with higher number of candidates with moderate anemia residing in rural areas. After delivery, the
rate of atonic postpartum hemorrhage among anemic group (10%) was higher than that among the non-
anemic group (2%). The rate of postpartum endometritis among anemic group (6%) was found to be also
higher than that among non-anemic group (2%). The rate of post-cesarean wound infection among anemic
group (6.3%) was found to be also higher than that among non-anemic group (0%). The rate of episiotomy
wound infection among anemic group (4%) was found to be also higher than that among non-anemic group
(0%). There were positive correlations between the maternal parameters (maternal serum hemoglobin, mean
corpuscular volume, means corpuscular hemoglobin, serum iron and serum ferritin) and the fetal outcomes
(neonatal weight, Apgar score at 1st and 5th minute). There were negative correlations between maternal
total iron binding capacity (TIBC) and the fetal outcomes (neonatal weight, Apgar score at 1st minute and 5th
minute).

Conclusion: Maternal iron deficiency anemia affected both maternal outcome (atonic postpartum
hemorrhage and postpartum infections after delivery), and also fetal outcome (neonatal weight, Apgar score
at 1st and 5th minutes).

Keywords: Iron deficiency anemia; Pregnancy; Maternal outcome & fetal outcome.
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INTRODUCTION

Anemia is a common problem in
obstetrics and perinatal care. Any
hemoglobin (Hb) below 11 g/dl can be
regarded as true anemia regardless of
gestational age. Main cause of anemia in
obstetrics is iron deficiency, which has a
worldwide prevalence between estimated
20 and 80% of especially female
population. Stages of iron deficiency are
depletion of iron stores, iron-deficient
erythropoiesis without anemia and iron-
deficiency anemia, the most pronounced
form of iron deficiency. Pregnancy
anemia can be aggravated by various
conditions such as uterine or placental
bleedings, gastrointestinal bleedings and
peripartum blood loss (Breymann, 2015).

Each year more than 500 000 women
die from pregnancy-related causes, 99%
of these being in developing countries.
The incidence of maternal mortality
resulting from anemia is 34/100 000 live
births. Anemia is probably a chronic
rather than an acute condition in many
cases. There is a resulting compensatory
shift of the oxygen dissociation curve to
the right. Thus, women with very low
hemoglobin concentrations may be seen
during the antenatal period without the
expected overt symptoms of cardiac
failure. They will, however, easily become
tired with any form of physical activity
and may decompensate (e.g. as a result of
labor) (Helmy et al., 2018).

During pregnancy the fetal demand for
iron increases maternal daily iron
requirements around 10-fold, increasing
from 6 mg/day to 22 mg/day in first and
third trimesters of pregnancy,
respectively. This increased demand for
iron is covered mostly from maternal iron

stores, which makes pregnant women at
higher risk of developing iron deficiency
and IDA. Anemia is a widespread public
health problem associated with an
increased risk of morbidity and mortality,
especially in pregnant. IDA is considered
to be one of the top ten contributors to the
global burden of disease (Cordero et al.,
2015).

Anemic mothers were more likely to
be diagnosed with hypertension, diabetes,
placental abruption, chorioamnionitis,
require a blood transfusion or admission
to the intensive care unit. Infants born to
anemic mothers were more likely to be
born preterm (8.9% versus 6.5%), but not
more likely to suffer morbidities
associated with prematurity. In a
population-based study, the diagnosis of
anemia in pregnancy carries a higher risk
of peri-partum, intra-partum, and post-
partum complications for the mother, and
a higher risk of preterm birth for the infant
(Beckert et al., 2019).

A recent study indicated that early
third trimester severe and moderate iron
deficiency anemia is associated with SGA
(small for gestational age). When
compared with the control group, SGA
was found to be increased by 3.8 fold in
the severe anemia group and 2.4 fold in
the moderate anemia group. Iron
deficiency anemia in pregnant women
may lead to low birth weight (Sahin and
Madendag, 2019).

The consequences of IDA during
pregnancy are often serious and long
lasting for both the mother and fetus.
Mothers with anemia often experience
increased fatigue levels, reduced exercise
performance, and reduced mental
performance (Breymann et al., 2011).
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In our study, we evaluated the effect of
moderate maternal iron deficiency anemia
on maternal outcome (atonic postpartum
hemorrhage or postpartum infections after
delivery) and fetal outcome (neonatal
weight and Apgar score).

PATIENTS AND METHODS

The current study was carried out at
Om El-Masryeen General Hospital from
June 2020 to December 2020. This was a
prospective cohort study that was
conducted among 100 pregnant females
who were admitted to the labor ward for
delivery, and directly before delivery
blood samples were collected. The
candidates were selected according to
specific inclusion and exclusion criteria.

The ethics committee of the University
confirmed the study methodology, and an
informed consent was taken from all
candidates participating in the study after
full explanation of the study purpose.

Inclusion criteria: Age from 21 to 35
years, pregnancy duration was more than
37 weeks (Patient should be sure of her
date) and singleton pregnancy.

Exclusion criteria: History of medical
disorders  (chronic  hypertension or
diabetes mellitus), history of any type of
anemia other than iron deficiency anemia,
prolonged rupture of membranes (>18
hours), fever or foul smelling liquor,
antepartum  hemorrhage,  pregnancy-
induced hypertension or gestational
diabetes mellitus, and women with risk
factors for uterine atony as over distended
uterus, high parity, history of previous
PPH or bleeding tendency.

The included mothers and their
newborns were classified into two equal
groups according to hemoglobin level:

Group 1 (non-anemic group): Pregnant
women with hemoglobin level 11 g/dl or
more .

Group 2 (anemic-Group): Pregnant
women with moderate iron deficiency
anemia who had hemoglobin level ranging
from 7 to <10 g/dl.

Maternal hemoglobin was categorized
according to the WHO definitions of
anemia for pregnant women: severe (<7
g/dl), moderate (7 to <10 g/dl), mild
(>10—<11 g/dl), or normal (=11 g/dl)
(Parks et al., 2019.(

All  mothers were subjected to a
complete full history taking which
included demographic features (age,
residence), gravidity, mode of delivery;
detailed medical history, and were
subjected to clinical examination and
laboratory investigations including
complete blood count, serum iron, total
iron binding capacity, and serum ferritin.

The patients were delivered either
vaginally or by cesarean section according
to obstetric indication.

All patients with an indication for
cesarean section received antibiotic
prophylaxis in the form of 1 to 2 grams of
third-generation cephalosporin as
ceftriaxone.  Cesarean  section  was
performed under spinal anesthesia with
Pfannenstiel skin incision and lower
uterine segment transverse incision. All
patients after delivery received oxytocin
infusion (20 units in 500 ml normal saline
solution infused over 30 min). Uterine
repair was done by suturing the uterine
incision in two layers using No. 0-1 vicryl
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suture material. Abdominal wall was
closed in layers; muscle approximation,
rectus sheath, subcutaneous fat using
vicryl suture material and finally skin
sutured with subcuticular prolene suture
material.

For patients who delivered vaginally,
mediolateral episiotomy was performed
only when indicated, and a local
anesthetic (e.g. lidocaine) was injected at
the site of episiotomy. After delivery of
the fetus, oxytocin was infused (20 units
in 500 ml normal saline solution infused
over 30 min). Vaginal mucosa and
submucosa were closed by vicryl 2/0
starting 1 cm beyond the visible apex till
the hymeneal ring. Interrupted vicryl 2/0
sutures were used to approximate the
muscles, closure of the superficial fascia
by continuous vicryl suture, and finally
closure of the skin by subcuticular
continuous stitches.

Maternal outcome was assessed for
atonic  postpartum  hemorrhage  or
postpartum infections after delivery. We
estimated the blood loss by quantifying
the amount of blood loss by collecting
blood in graduated volumetric containers.
Also, the surgical swabs were weighed
and the difference in weight between
soaked and dry [1 g =1 ml] was added.

Postpartum endometritis was
diagnosed by fever (38.3 °C or higher) on
2 measurements more than 6 hours apart,
lower abdominal pain and tenderness,
tachycardia, uterine tenderness and
purulent lochia.

Wound infection manifested itself with
erythema and induration of the incision
that usually developed 4 to 7 days after
the cesarean section.

Episiotomy  site infection  was
diagnosed by presence of perineal pain,
wound dehiscence, or purulent wound
discharge.

All  newborns were assessed for
neonatal weight and Apgar score.

Statistical Analysis:

Pre-coded data were transferred and
entered into the Statistical Package for the
Social  Sciences Software program,
version 26 (SPSS) to be statistically
analyzed:

« For quantitative variables, data were
summarized using mean and standard
deviation. Using Kolmogorov-
Smirnov Z test, variables that were
normally distributed and compared
using independent t test, while the not
normally distributed data were
compared using Mann Whitney U test.

« For qualitative variables, data were
described as frequency and percentage
and compared using Chi-square test
and Fisher exact test.

« Spearman correlation was done for
quantitative variables.

e P wvalue < 0.05 was considered
Significant.
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RESULTS

A significant  difference of the
demographic residence between both
study groups (P<0.05) was found with
higher number of candidates with
moderate anemia residing in rural areas.
No significant difference (P>0.05) was

present as regards the frequency of
gravidity (primigravida vs. multigravida),
and mode of delivery (vaginal wvs.
cesarean section) between both study
groups (Table 1).

Table (1): Distribution of Residence, Gravidity and Delivery in both study groups
Study Groups Group 1 Group 2
Distribution n. % n. % P-value

. Urban 29 58 20 40

Residence Rural 21 22 | 30 g0 | “00°
- Primigravida 19 38 15 30

Gravidity ) ltigravida | 31 62 | 35 70 >0.05
[\)/;?\'/2";" 33 66 | 34 68

Delivery Cesareai’] >0.05
. 17 34 16 32

Section

Group 1: Non-anemic study group, and Group 2: Moderate anemic study group.

The maternal laboratory parameters
(serum  hemoglobin level, mean
corpuscular volume, mean corpuscular
hemoglobin, serum Iron, and serum
ferritin level) were higher in the non-

anemic than anemic groups, except
maternal total iron binding capacity
(T1BC) which showed higher means in the
anemic group (Table 2).

Table (2): Maternal hematological laboratory parameters in both study groups
Study Groups Group 1 Group 2
N=50 N=50 P-value
Maternal Parameters Mean+S.D. MeanzS.D.
Maternal Hemoglobin 11.70+0.45 8.53+0.49 <0.05
Maternal Corpuscular Volume
(MCV) 88.21+0.96 76.05+4.19 <0.05
Maternal Corpuscular
Hemoglobin (MCH) 29.15+0.69 25.46+1.46 <0.05
Maternal Serum Iron 86.58+11.93 33.91+7.33 <0.05
Maternal Total Iron Binding
Capacity (TIBC) 338.266+55.762 535.224+46.629 <0.05
Maternal Serum Ferritin 49.36+15.13 20.37+6.45 <0.05

Group 1: Non-anemic study group, and Group 2: Moderate anemic study group.

The rate of atonic postpartum
hemorrhage among anemic group was
10%, while that among the non-anemic
group was 2%, and the difference was
statistically insignificant (P>0.05).

The rate of postpartum endometritis
among anemic group was 6%, while that
among the non-anemic group was 2 %,
and the difference was statistically
insignificant (P>0.05).
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The rate of postcesarean wound

infection among anemic group was 6.3%,
while that among the non-anemic group
was

was 0%, and the difference
statistically insignificant (P>0.05).

the

difference

The rate of episiotomy wound infection
among anemic group was 4%, while that
among the non-anemic group was 0%, and
statistically

insignificant (P>0.05) (Table 3).

Table (3): The maternal outcome differences between both study groups

tudy Groups Groupl Group 2
n. n. P-value
Maternal outco % %
. 1
Atonic yes 20, 1050 v
postpartum 49 45 >0.05
hemorrhage no 98% 90%
1 3
Postpartum yes 2.0% 6.0% >0.05
endometritis no 49 47 '
98% 94.0%
Postcesarean yes 0 L
0.0% 6.3%
. Wour_1d 17 15 >0.05
infection no 100.0% 93.7%
Episiotomy yes 0 80/ 4 30/
wound Sl aad >0.05
infection no 21 24
100.0% 96.0%

Group 1: Non-anemic study group, and Group 2: Moderate anemic study group.

There were significant differences (P-
value <0.01) of the fetal outcomes
(neonatal weight, Apgar score at 1st and
5th minutes) between both study groups
with higher means of all these parameters

in the non-anemic group than anemic
group. Maternal iron deficiency anemia
has a significant correlation with birth
weight, and Apgar score at 1st and 5th
minutes (Table 4).

Table (4): The fetal outcome differences between both study groups

Study Groups Group 1 Group 2
N=50 N=50 P-value
Neonatal outcome Mean+S.D. MeanzS.D.
Neonatal Weight(Grams) 3375187 2676+239 <0.001
Apgar Score at 1st min. 8+1 6+1 <0.001
Apgar Score at 5th min 9+1 8+1 <0.001

Group 1: Non-anemic study group, and Group 2: Moderate anemic study group.
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Significant (P<0.01) positive
correlations  between the  maternal
parameters (maternal serum hemoglobin,
mean  corpuscular  volume, mean
corpuscular hemoglobin, serum iron and
serum ferritin) and the fetal outcomes
(neonatal weight, Apgar score at 1st and

5th minute) respectively and separately
were found. Significant (P<0.01) negative
correlations between maternal total iron
binding capacity and the fetal outcomes
(neonatal weight, Apgar score at 1st and
5th minute) were also found (Table 5).

Table (5): Spearman's Correlations between maternal laboratory parameters and
the fetal outcome criteria
Maternal

parameters Hb MCV MCH Serum Serl_Jr_n TIBC

Neonatal Iron Ferritin

parameters

Weight R 0.768 0.815 0.767 0.78 0.741 -0.724
Pvalue | <0.001 | <0.001 | <0.001 <0.001 | <0.001 <0.001
APGAR 1% R 0.64 0.56 0.562 0.636 0.619 -0.516
min. Pvalue | <0.001 | <0.001 | <0.001 <0.001 | <0.001 <0.001
APGAR 5" R 0.535 0.431 0.441 0.452 0.454 -0.409
min. Pvalue | <0.001 | <0.001 | <0.001 <0.001 | <0.001 <0.001

Group 1: Non-anemic study group, and Group 2: Moderate anemic study group.

DISCUSSION

In the present study, we evaluated the
effect of moderate maternal iron
deficiency anemia on maternal outcome
(atonic  postpartum  hemorrhage and
postpartum infections after delivery), and
fetal outcome (neonatal weight and Apgar
score).

We found that pregnant ladies from
rural areas have higher incidence of
anemia than pregnant ladies from urban
areas, and this may be due to different
health, behavioral, and socioeconomic
factors.

The study showed higher means of
maternal laboratory parameters (serum
hemoglobin, mean corpuscular volume,
mean corpuscular hemoglobin, serum iron
and serum ferritin) in the non-anemic than
the anemic groups, while maternal total
iron binding capacity was higher in
anemic than non-anemic groups. After

delivery, the rate of atonic postpartum
hemorrhage among anemic group was
higher than that among non-anemic group,
and the rate of postpartum endometritis
among anemic group was found to be also
higher than that among non-anemic group.
The rate of post-cesarean wound infection
among anemic group was found to be also
higher than that among non-anemic group,
and the rate of episiotomy wound
infection among anemic group was found
to be also higher than that among non-
anemic group.

Few old studies have linked the risk of
PPH by the level of anemia, and indicated
a weak association. Little studies
demonstrated causal relationship between
severe anemia and uterine atony which is
the main cause of PPH. A cross-sectional
study was carried out, where postpartum
hemorrhage developed. 39.6% of cases
had severe uterine atony and required
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emergency hysterectomy, and 60.37% of
cases responded to the conservative
measures. Most of the hysterectomized
women (80.75%) had Hb levels < 7 versus
12.5% of the nonhysterectomized patients.
There was a strong correlation between
low Hb levels and blood loss. So, this
study supports the association between
anemia (Hb< 10) and the risk of PPH, and
also provides an evidence of the
association between severe anemia and
emergency hysterectomy (Frass, 2015).

Another study showed significant
relation between PPH occurrence and past
medical history, anemia and previous PPH
(Ahmed et al., 2020).

A study showed that, women who had
wound dehiscence after cesarean section
had high frequency of anemia, and those
women were more prone to infection due
to the underlying anemia (low Hb)
(Javeria et al., 2017).

A case-control study evaluated
associated factors to surgical site infection
after cesarean section, and found that only
2.4% developed surgical site infection.
The associated factors to surgical site
infection were mild anemia, moderate
anemia, number of vaginal examinations
higher than five, and onset of labor (Yerba
et al., 2020).

Our study also showed significant
positive correlations between the maternal
parameters (maternal serum hemoglobin,
mean  corpuscular  volume,  mean
corpuscular hemoglobin, serum iron and
serum ferritin), and the neonatal outcomes
(neonatal weight, Apgar score at 1st and
5th minute). Also, it showed significant
negative correlations between maternal
total iron binding capacity, and the
neonatal outcomes (neonatal weight,

Apgar score at 1st minute and 5th minute).
So, that the severity of maternal iron
deficiency anemia have significant
correlation with neonatal outcome.

A retrospective cohort study showed
that moderate-to-severe anemia
(hemoglobin <100 g/l) before pregnancy
was associated with preterm birth when
compared with prepregnancy hemoglobin
of 120-149 g/1. The risk of preterm birth,
LBW and SGA across 11 prepreghancy
hemoglobin groups depended on the
severity of anemia, and a high hemoglobin
concentration (>150 g/1), however, was
not associated with adverse birth
outcomes (Yi et al., 2013).

There are several reports that correlate
anemia during pregnancy with prematurity
and low-birth weight infants, indicating a
direct relationship between low birth
weight and low maternal Hb level. In a
large epidemiologic study, it was shown
that the risk of a preterm delivery
increased by 20% in pregnancies with Hb
levels between 10 and 11 g/dl, and by
60% in pregnancies with Hb levels
between 9 and 10 g/dl. Studies of cord
blood serum iron levels have shown a
direct relationship between maternal and
fetal iron levels. Additionally, when
serum ferritin is used as an indicator of
iron status, it was found that babies born
to mothers who did not take iron
supplements  during pregnancy had
reduced iron stores at birth. Most authors
agree that only severe anemia may have
direct adverse effects on the fetus and
neonate and that a mild to moderate
maternal iron deficiency does not appear
to cause a significant effect on fetal
hemoglobin concentration (Geng et al.,
2015).
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In another study, the mean hemoglobin
level for the cohort was 9.9 g/dl with a
standard deviation of 1.0 g/dl. The overall
prevalence of anemia (<11 g/dl) in their
cohort was 87.8%. They noted a higher
rate of stillbirth in women with severe
anemia. Although there was an overall
increase in the rate of stillbirths amongst
women with severe anemia compared to
all other women, we were unable to
establish any difference in the distribution
between fresh stillbirths (generally a
marker of intrapartum events) and
macerated stillbirths (a2  marker of
antepartum events), and the degree of
anemia. Neonatal outcomes were strongly
associated with hemoglobin levels. The
risk of neonatal mortality at <28 days
(primary outcome) was substantially
increased in the cohort with severe
anemia. There was also a strong
association of an increased risk of low
birth weight (<2500 g), very low birth
weight (<1500 g), preterm birth, and
neonatal mortality at <7 days) with severe
anemia (Parks et al., 2019).

CONCLUSION

Maternal iron deficiency anemia
affected both maternal outcome (atonic
postpartum hemorrhage and postpartum
infections after delivery), and fetal
outcome (neonatal weight, Apgar score at
1st and 5th minutes). So, early diagnosis
and treatment of maternal iron deficiency
anemia during antenatal follow up was
critical to minimize maternal and fetal
complications.
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