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ABSTRACT

Background: Anemia is a clinical sign of the most preva-
lent nutriƟonal deficiency in pregnant women worldwide.
Histopathological study of the placenta provides valuable
informaƟon on changes due to anemia in pregnancy. Aim:
The present study was undertaken to evaluate the sig-
nificance of macroscopic and histopathological changes in
the placenta due to deficiency anemia in pregnancy conse-
quently affecƟng the delivery outcome. Material and meth-
ods: An observaƟonal, prospecƟve, cross-secƟonal study
was conducted for one year. All the obstetric paƟents hav-
ing hemoglobin (Hb) less than 11gm/dl were included in
the study. AŌer applying the exclusion criteria, 57 cases
were included in the study. AŌer delivery, the placenta
was collected, fixed in formalin, weight measured, dimen-
sions noted and volumewas calculated. Gross features were
noted and representaƟve Ɵssuewas taken for histopatholog-
ical study. Results: Term pregnancy was found commonly in
mild anaemia (17 cases, 30%), preterm delivery in moderate
anemia (14 cases, 25%), and Intrauterine fetal death (IUFD)
/aborƟon in severe anemia (2 cases, 3%). The frequency of
the presence of increased placental weight, decreased vas-
cularity, increased fibrosis, and endarteriƟs are obliterans
was found significantly higher in higher grades of anemia
than in mild anemia. The same gross and histopathologi-
cal features were significantly associated with poor obstet-
ric outcomes (IUFD/aborƟon, preterm delivery) than good
obstetric outcomes (term pregnancy). Conclusion: Studies
of the placenta have a significant role in understanding the
pathophysiology of anemia in pregnancy.

KEYWORDS: Delivery outcome, Anemia, Macroscopic and
Histopathological changes of the placenta, Placenta

INTRODUCTION

Anemia is a clinical sign of the most prevalent nutriƟonal
deficiency in pregnant women worldwide. Its prevalence
varies from 14% in developed countries to 51% in devel-
oping countries. India also has a high prevalence rang-
ing from 65% to 75%. [1]Pregnancy complicated with nutri-
Ɵonal deficiency anemia has a high associaƟon with adverse
maternal and fetal health outcomes. However, mild ane-
mia is associated with beƩer maternal and fetal survival
and delivery outcomes. [2]Anemia influences the placenta’s
exchange along with hemodynamic processes resulƟng in
morphological changes in the placenta. [3]Histopathological
study of the placenta provides valuable informaƟon on
changes due to anemia in pregnancy. Despite the remark-
able reserve capacity of the placenta, anemia-associated
adverse changes in the placenta result in a compromise in
delivery outcomes. [4]Histopathological study of the placenta
and its correlaƟon with the severity of anemia will enable
further understanding of the pathophysiology of the com-
monest risk factor of pregnancy and how it is associatedwith
adverse fetal outcomes. The present study aimed to evalu-
ate the significance of histopathological changes in the pla-
centa due to deficiency anemia in pregnancy consequently
affecƟng the delivery outcome. The importance of the study
for primary care physicians is to provide a beƩer understand-
ing of pathophysiological changes of anemia in pregnancy
for effecƟve management and Ɵmely intervenƟon for beƩer
fetal outcomes.

MATERIAL AND METHODS

An observaƟonal, prospecƟve, cross-secƟonal study was
conducted for one year in a terƟary care hospital in the east-
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ern region of India from 2021 to 2022. The present study
was conducted on the placental specimens of anemic preg-
nant women whose histopathological features were stud-
ied and correlated with the severity of anemia and deliv-
ery outcomes. All the obstetric paƟents having hemoglobin
(Hb) less than 11 gm/dl were included in the study. The
placenta of such cases was studied irrespecƟve of the out-
come like aborƟon, Intrauterine fetal death (IUFD), preterm
delivery, and term delivery. AŌer the delivery/aborƟon,
the placenta was received in the Department of Pathol-
ogy. Exclusion criteria included specimens of the placenta
of paƟents with Hb equal to or more than 11 gm/dl, anemia
due to non-nutriƟonal deficiency, other coexistent risk fac-
tors like pregnancy-induced hypertension and diabetes mel-
litus, which results in similar histopathological features to
remove such confounding factors. The sample size was fiŌy-
seven. The sampling technique was purposive sampling.

Datawere collected regarding themother’s clinical history
including age, current and past medical, obstetrics, and
gynecologic histories. Horiba ABX Pentra XL 80 was used to
esƟmate the hemoglobin level during antenatal visits with
quality assurance maintenance. Cases were categorized by
level of Hb as mild (10–10.9g/dl), moderate (7–9.9g/dl),
and severe (<7g/dl). AŌer delivery, the placenta was
collected and kept in 10% buffered formalin for fixaƟon for
24 hours. Placental weight was measured, the dimensions
noted and the volume calculated. Gross features noted
including any anomaly, inserƟon of cord, and membranes.
RepresentaƟve Ɵssue frommaternal surface (2 blocks), fetal
surface (2 blocks), membranes (1 block), and umbilical
cord (1 block) were taken for histopathological study.
AddiƟonal secƟons were taken if any pathology is visible
grossly. Tissues were processed in an automated Ɵssue
processor Leica ASP200S. SecƟons were taken 3- 5 µm, and
stained with Hematoxylin and Eosin. Microscopy was done
by two independent pathologists and their observaƟons
were noted. The histopathological features were noted
and graded (villous vascularity, villous fibrosis, endarteriƟs
obliterans, and others as found).

Datawere compiled inMicrosoŌOffice Excel and analyzed
staƟsƟcally. AssociaƟon of different variables like age,
placental weight, placental volume, vascularity, fibrosis,
and endarteriƟs obliterans with grades of anemia and
delivery outcomes were calculated. Birth weight was not
considered a study variable as the data was not adequate.
However, most (>95%) of the term deliveries had normal
birth weight. The frequency of the presence of increased
placental weight, increased placental volume, decreased
vascularity, increased fibrosis, and endarteriƟs obliterans
were compared between cases of higher grades (moderate
and severe) of anemia with mild anemia. The occurrence of
increased placental weight, and increased placental volume.
decreased vascularity, increased fibrosis, and endarteriƟs
obliterans were compared between cases of poor obstetric
outcomes (IUFD/aborƟon, preterm delivery) and cases of
good obstetric outcomes (term pregnancy). StaƟsƟcal

significance was calculated by the Chi-Square test and p-
value< 0.05 (Confidence limit 95%) was taken as posiƟve
using Stata soŌware.

RESULTS

IniƟally, 69 cases were evaluated for anemia. However,
aŌer applying exclusion criteria, the total number of cases
was 57. Among these paƟents, the age was less than
20 years in 9 cases (16%), 20-35 years in 43 cases (75%),
and more than 35 years in 5 cases (9%). Mild anemia
(Hb10–10.9g/dl ) was present in 20 cases (35%), moderate
anemia (Hb7–9.9g/dl) was present in 30 cases (52.6%) and
severe anemia was present in 7 cases (12.4%). Age group
20-35 years has the majority of cases (21 cases, 37%) of
which 12 cases (21%) had mild anemia, 8 cases (14%) had
moderate anemia, and 1 case (1.7%) had severe anemia.
and severe anemia (5 cases, 9%) only. There were variable
delivery outcomes. Term pregnancy was seen in 29 cases
(50.8%) followed by preterm delivery (25 cases, 43.8%) and
IUFD/aborƟon (3 cases 5.2%). Term pregnancy was found
in 17 cases (30%) of mild anemia, preterm delivery was
found in 14 cases (25%) of cases of moderate anemia, and
IUFD/aborƟon was found in 2 cases (3%) case of severe
anemia. In women under 20 years and 20-3, the most
common delivery outcome was term pregnancy (13 cases,
23%) and (12 cases, 21%) respecƟvely. In contrast, cases of
more than 35 years of age had preterm pregnancy (13 cases,
23%). Table 1

Increasing grades of anemia showed increased placen-
tal weight and placental volume. Placental weight was
increased in 11 cases (19.2%) of which 6 cases (10.5%) had
moderate anemia and 5 cases (8.7%) had severe anemia.
Placental volume was increased in 20 cases (35%) of which,
12 cases (21%) had moderate anemia and 8 cases (14%) had
severe anemia. In women agedmore than 35 years, preterm
delivery and IUFD/ aborƟon were found in 13 cases (22.8%)
and 2 cases (3.5%) respecƟvely.

Histopathology of placenta with anemia showed
decreased vascularity, increased fibrosis, and the presence
of end artery obliterans predominantly which varied with
grades of anemia. Few cases included other changes like
fibrinoid necrosis (8 cases, 14%), syncyƟal knots (4 cases,
7%), and hydropic changes (5 cases, 8.7%). Vascularity was
decreased in the placentas of anemic paƟents, which var-
ied with grades. Moderate anemia was associated with a
mild decrease in vascularity (11 cases, 19%) whereas severe
anemia was associated with a severe decrease in vascularity
(6 cases, 11%). Fibrosis was increased in the placentas of
anemic paƟents.15 cases (26.3%) of moderate anemia cases
showed a mild increase in fibrosis and 6 cases (10.52%) of
severe anemia cases showed severe fibrosis. Similarly, the
presence of endarteriƟs obliterans was also found in the
placentas of 9 cases (15.7%) of moderate anemia and 6
cases (10.5%) of severe anemia.
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Anemia Percent (Number of cases) Age

Outcome Mild Moderate Severe <20 year 20-35 year >35 year

IUDF/AborƟon 0% (0) 2% (1) 3% (2) 0% (0) 2% (1) 3% (2)

Preterm delivery 12%(7) 25% (14) 5% (3) 5% (3) 14% (8) 23% (13)

Term 30% (17) 16% (9) 7% (4) 23% (13) 21% (12) 9% (5)

Table 1: Comparison of delivery outcome with anemia and age

Figure 1: Figure 1a. The histological secƟon showing decreased placental vascularity (black arrow) and increased stromal
fibrosis (blue arrow)(H&E, 400X) Figure 1b. The histological secƟon showing endarteriƟs obliterans (black arrow) and
stromal fibrosis (H&E, 400X)
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Placental
Weight
Increased

Placental vol-
ume increased

Vascularity
decreased

Fibrosis
increased

End artery
obliterans
present

Anaemia (moderate and
severe)

91%
(10/11)

p=
0.0068

75%
(15/20)

p=
0.2684

77%
(23/30)

p=
0.0012

71%
(27/38)

p=
0.0022

79%
(15/19)

p=
0.0114

Poor outcome (IUFD/
aborƟon, preterm delivery)

73%
(8/11)

p=
0.0304

55%
(11/20)

p=
0.1981

63%
(19/30)

P=
0.0055

58%
(22/38)

p=
0.0122

79%
(15/19)

p=
0.0004

Table 2: Comparison of placental features with anemia and outcome

Figure 2: Figure 2c. The histological secƟon showing fibrinoid necrosis (green arrow) and synciƟal knots (black arrow)(H&E,
400X) Figure 2d. The histological secƟon showing decreased vascularity (green arrow), stromal fibrosis(black arrow),
endarteriƟs obliterans( blue arrow)(H&E, 400X)
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The frequency of the presence of increased placental
weight, increased placental volume, decreased vascularity,
increased fibrosis, and endarteriƟs obliterans was compared
between higher grades (moderate and severe) of anemia
with mild anemia. The difference was found significant in
all the variables except placental volume (p<0.05).Figure 1
The occurrence of increased placental weight, increased pla-
cental volume, decreased vascularity, increased fibrosis, and
endarteriƟs obliterans was compared between cases of poor
obstetric outcomes (IUFD/aborƟon, preterm delivery) and
cases of good obstetric outcomes (term pregnancy,Figure 2
All the variables except placental volumes were found signif-
icantly (p<0.05) associatedwith higher grades of anemia and
poor obstetric outcomes.Table 2

DISCUSSION

The present study showed the maximum occurrence of
anemia in 20-35 years (43 cases, 75%). Suryanarayana R
et al. also found the prevalence of anemia in pregnant
women common in 21–30 years (66.1%) similar to the
present study. [5]Mild anemia was most prevalent (20 cases,
35%) followed by moderate anemia (30 cases, 52.6%)
and severe anemia (7 cases, 12.4%) in the present study.
Suryanarayana R et al. also found the most common
cases of mild anemia (163 cases, 38.2%) followed by
moderate anemia (55 cases, 12.9%) and severe anemia
(10 cases, 2.3%). [5]They also found that the prevalence of
anemia increased with the pregnancy duraƟon, though not
staƟsƟcally significant. [5]Kaushal et al. found 5.8% of cases
of anemia were in their first trimester, 20.93% were in the
second trimester, and 73.25% were in the third trimester
of pregnancy. [6]The present study also found most of the
cases of anemia were in the third trimester (48 cases, 85%)
of which mild anemia (22 cases, 39%) was followed by
moderate anemia (21 cases, 37%) and severe anemia (5
cases, 9%). [6]

Sun Y et al. found that term delivery was inversely propor-
Ɵonal to gestaƟonal anemia postulaƟng the absence of ane-
mia was correlated with favorable delivery outcomes. [7]The
findings also indirectly indicate that gestaƟonal anemia
might increase the risk of preterm birth. The present study
also showed a majority of term pregnancies in mild anemia
(17 cases, 30%), preterm pregnancy in moderate anemia (14
cases, 25%), and IUFD/ aborƟon in severe anemia (2 cases,
3%)

Ramteke et al. found increased placental weight, which
correlated with the severity of anemia. [8] Villous vascularity
was decreased, fibrosis increased, increased fibrinoid necro-
sis and syncyƟal knotswere found in anemic cases compared
to the control group in their study. It has been proposed that
diminished villous vascularity is an effect of an increase in
stromal fibrosis. An aƩempt to form new villi causes the for-
maƟon of increased syncyƟal knots so that the effecƟve sur-
face area for exchange is increased. Increased villous stromal
fibrosismay be due to relaƟve hypoxia in the periphery of the

placental lobule. The present case also found increased pla-
cental weight, decreased vascularity, increased fibrosis, and
the presence of endarteriƟs obliterans in cases of moderate
and severe anemia compared to mild cases which were sta-
ƟsƟcally significant. [8]

Lelic et al. [9] showed that both placental mass and volume
had not any staƟsƟcal difference in the anemic and control
groups. Hypoxia, depending on duraƟon and Ɵme, results in
hypertrophy but with advanced pregnancy placental growth
restricƟon occurs with the development of small, hyper-
trophic placenta. [3] The present study showed increased pla-
cental weight in moderate and severe anemias which was
staƟsƟcally significant but the increase in placental volume
was not staƟsƟcally significant. The discordance may be due
to variable gestaƟonal age.

Maternal anemia is considered a risk factor for poor
pregnancy outcomes, and it threatens the life of the
fetus. [10] In normal pregnancy due to physiological changes,
there is a 50% increase in plasma volume leading to
a decrease in hemoglobin resulƟng in iron deficiency
anemia. However, pathological decreases in Hb can lead
to adverse pregnancy outcomes such as preterm birth,
low birth weight, and intrauterine growth retardaƟon. [11]

In gestaƟonal anemia, there is iron deficiency, which
results in reduced Hb levels thereby decreasing oxygen-
carrying capacity. The resultant state of chronic hypoxia
compromises fetal growth and development. [12]

Ancillary studies like immunohistochemistry (IHC) can also
be performed in placental studies. Camen et al. used
Periodic Acid Schiff– Hematoxylin (PAS-H) as a special stain
and IHC staining of CD34 and anƟ-vascular endothelial
growth factor (VEGF) anƟbody. CD 34 was used to stain
capillary endothelium signifying intravillous neoformaƟon
of blood vessels and anƟ-VEGF labeled proteins, which
sƟmulates the vessel formaƟon. PAS-H staining highlighted
intra/extravillous vascular basement membranes and the
fibrin deposits rich in glycosaminoglycans. [13] Gadhiraju et
al. studied maternal nutriƟonal anemia by IHC expression of
FPN1 in the placenta and found thatmaternal iron deficiency
increases placental FPN1 protein, thus facilitaƟng increased
maternal-to-fetal iron transport. [14] The present study did
not include immunohistochemistry.

Very few studies have been done correlaƟng macroscopic
and histopathological changes of the placenta in anemic
pregnancy with the delivery outcome. In the present study,
the occurrence of increased placental weight, increased
placental volume, decreased vascularity, increased fibrosis,
and endarteriƟs obliterans was compared between cases of
poor obstetric outcomes (IUFD/aborƟon, preterm delivery)
and cases of good obstetric outcomes (term pregnancy).
All the variables except placental volumes were found
significantly (p<0.05) associated with higher grades of
anemia and poor obstetric outcomes.

The histopathological features of increasing severity of
anemia show significantly decreased vascularity and blood
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supply to the fetus thereby resulƟng in poor fetal out-
comes. Early correcƟon of nutriƟonal anemias and radio-
logical follow-up for checking vascular compromise in severe
anemia cases could prevent poor fetal outcomes through
Ɵmely intervenƟon. The findings of this study provide a bet-
ter understanding of pathophysiological changes of anemia
in pregnancy for primary care physicians to provide for effec-
Ɵve management and Ɵmely intervenƟon for beƩer fetal
outcomes.

CONCLUSION

Anemia in pregnantwomen conƟnues to be amajor public
health problemdue to its high prevalence in India. Anemia in
pregnancy adversely affects delivery outcomes. The present
study showed the significance of the histopathological study
of the placenta in anemic pregnancy. There were gross and
histopathological changes in the placentas, which correlated
with higher degrees of anemia and poor delivery outcomes.
The study suggests further such studies of the placenta to
understand the pathophysiology of changes associated with
anemia in pregnancy.
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