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Abstract

Gestational anemia, characterized by a decrease in red blood cell mass during pregnancy, remains a pervasive global health
concern, affecting maternal well-being and fetal development. We have described the physiological changes inherent in
pregnancy that predispose women to iron deficiency, emphasizing the increased demand for iron to support the growing fetus
and the expansion of maternal blood volume. We explored the challenges in diagnosing and managing gestational anemia,
considering the nuanced interplay of genetic, dietary, and socioeconomic factors that influence iron status, based on the
national guideline recommendations. By enhancing our understanding of these complex dynamics, we aim to provide a
comprehensive schematization of the national guideline for improved preventive strategies, early detection, and targeted
interventions to optimize maternal and neonatal health outcomes.
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Introduction

Gestational anemia is defined as a hemoglobin (Hb)
serum value of less than 11 g/dl in the first and
third trimester, less than 10.5 g/dl in the second
trimester or less than 10 g/dl in the postpartum
period (1). Regarding the incidence, the World
Health Organization estimates that in 2019 37%
of pregnant women were affected by gestational
anemia, summing 32 million women worldwide
(2). During pregnancy, there are physiological
changes in the plasma, respectively an expansion
in the plasma volume followed by an expansion of
the erythrocyte mass, that decreases blood
viscosity, fact that is generally thought to improve
the oxygen and nutrient delivery from the mother
to the fetus (3). This expansion generates a
physiologic anemia, but when the hemoglobin level
decreases below 11 g/dl in the first and third
trimester or below 10.5 g/dl in the second trimester,
other causes of anemia should be explored (4).

Gestational anemia is determined in most cases by
iron or folate deficiency; in rare cases pregnant
patients present aplastic anemia, hemolytic anemia,
thalassemia or sickle cell disease. 75% of cases of
gestational anemia represent a consequence of iron
deficiency (5).
Iron deficiency, as well as gestational anemia, has
been associated with small for gestational age
fetuses, prematurity, a low iron deposit of the
newborn, preeclampsia or even postpartum
bleeding. In addition, newborns also have a higher
risk of perinatal mortality and an elevated risk of
neonatal infections. In the postpartum period,
patients with gestational anemia can present a
decrease in mental performance as well as a
decrease in their cognitive abilities and insufficient
lactation (6,7). A retrospective study published in
2022 on more than 18 million pregnancies in China
(8) has established that gestational anemia was
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associated with placental abruption, severe
postpartum hemorrhage, maternal shock, preterm
birth, admission in the intensive care unit for the
parturient women. This association that was
correlated with the severity of the anemia: for
example, patients with severe anemia presented an
adjusted odds ratio of 3.35 of developing placental
abruption and a 15.65 adjusted odds ratio of
developing severe postpartum bleeding. Another
study conducted in the United States (9) and
published in 2021 concluded that anemic patients
present a twofold incremented risk of developing
severe maternal morbidities such as eclampsia,
maternal death, necessitating an emergency
hysterectomy or transfusion or being admitted in
the intensive care unit after birth. The morbidity
caused by anemia affects also the newborns, as they

presented higher ratios of acute fetal distress or
neonatal intensive care unit admissions. Regarding
the long-term pregnancy outcome, maternal anemia
diagnosed before the 30th pregnancy week was
associated with higher rates of autism spectrum
disorder, intellectual disability or attention deficit
hyperactivity disorder pathologies in the
offsprings.
The Romanian ‘Iron Deficiency Anemia in
Pregnancy’ Guideline was elaborated in 2019 and
revised in 2023 (11). The aim of this guideline is
to support general practitioners and gynecologists
in the prophylaxis and treatment of iron deficiency
anemia in pregnant women. Based on these
guideline recommendations, we elaborated a
diagnosis algorithm detailed in Figure 1.

The guideline (11) recommends introducing the
value of serum ferritin among the standard prenatal
care in anemic patients, in non-anemic patients at
risk of iron depletion and non-anemic patients who
require an estimation of iron reserves. These
categories are summarised in table 1. In order to
evaluate the iron deficit, a serum ferritin value is

necessary. When encountering a patient with
anemia, a serum value of ferritin less than 30 ng/
ml defines an iron deficiency anemia. Severe iron
deficit is characterised by a ferritin level <30 ng/
ml while a ferritin value between 30 and 100 ng/
ml describe a moderate iron deficit (11).

Iron supplementation in pregnancy
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Figure 1. Diagnosis, classification and investigation of anemia

The diagnosis of anemia is based on the
hemoglobin serum level.

Classification of anemia:
-mild anemia: 10-10.9 g/dl
-moderate anemia: 7-9.9 g/dl
-severe anemia: <7g/dl

Type of anemia  iron deficiency anemia:
- Hb,  hematocrit (<32%),  number of erythrocytes,  mean
corpuscular volume (<80 fL)
-red blood cell distribution width (RDW)
-peripheral blood smear: microcytic hypochromic red blood
cells with anisocytosis and poikilocytosis

Further blood tests to investigate the
cause of anemia:
- serum ferritin
- serum B12 vitamin
- serum folate
- hemoglobin electrophoresis
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Iron deficiency can also be represented by a ferritin
serum value of <50 ng/ml in association with a
serum transferrin saturation (STS) value of more
than 20%. Regarding the fact that ferritin is an acute
phase reactant, whose value grows in
inflammation, when suspecting an inflammation,
it is necessary to determine the value of C-reactive
protein and STS. A normal value of ferritin does

not exclude an iron deficiency anemia in the
presence of inflammation. Patients suffering from
a chronic bowel pathology, chronic kidney disease
or chronic heart failure, are at high risk of
developing iron deficiency anemia. In these cases,
a STS value of less than 20% is necessary to
confirm iron deficiency (11). Further investigations
are summarised in figure 2.

Table 1. Patients requiring iron reserves investigation

Anemic patients

Thalassemia
Hemoglobinopathies
At risk of multifactorial anemia
(chronic pathologies)
Patients requiring administration
of parenteral iron

Non-anemic patients at risk of iron depletion

History of anemia, multiparity (>3 births), less than
1 year interval between pregnancies, first trimester
hyperemesis gravidarum, twin pregnancy,
haemorrhagic pathology in pregnancy, vaginal
bleeding or other haemorrhages due to anticoagulant
treatment
History of malaria or parasitic infections Adolescents
Vegan or vegetarian diet
Diet deficient in foods that help iron absorptionTea,

alcohol, coffee, chocolate consumption-  iron
absorption
Digestive pathology with bleeding or occult bleeding:
diverticulitis, haemorrhoids, cancer, bariatric surgery,
Crohn’s disease, ulcero-hemorrhagic rectocolitis
Recurrent infections

Non-anemic patients who require
an iron reserves estimation

Patients refusing blood
transfusions (for example patients
belonging to certain religious
groups)
Patients at high risk of
haemorrhage

Coproparasitological
examination
• To exclude the presence
of parasites

Occult bleeding test
• To exclude bleeding
from the digestive system

Urinalysis
• To exclude urinary
tract infection

Chest X-Ray
• To exclude tuberculosis

Figure 2. Complementary examinations

The standard recommendation is that physicians
should advise all pregnant women at risk of
developing anemia, to receive iron supplements if
the serum ferritin value is decreased, not to mention
the risk of developing perinatal complications both
for the mother and the fetus in case of iron
deficiency or anemia. Iron is also indispensable
for cell multiplication, organ development and
particularly in the normal development of the fetal
central nervous system (11). Certain studies have
demonstrated that iron supplementation should
debut before the conception in order to prevent fetal

growth restriction as well as prematurity (12). This
implies a thorough preconceptional counselling,
that could be difficult to offer or even absent in
disadvantaged areas of the country due to the socio-
economic status of the population in the respective
areas.
A patient with a high serum level of ferritin should
be oriented to further investigations. The most
common causes of a high serum ferritin value are
represented by inflammation, obesity and daily
alcohol consumption. The differential diagnosis
should include hemochromatosis, Still’s disease,
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rheumatoid arthritis, type 2 diabetes mellitus,
hyperthyroidism, iron intoxication, Hodgkin’s
lymphoma, leukemia, restless leg syndrome,
multiple transfusions, hepatic pathologies
(11,13,14).
The national guideline does not support
prophylactic iron supplementation in pregnancy
without a documented iron deficiency. Patients
without anemia should be reevaluated in 8 weeks
(11).
The prophylaxis of iron deficiency anemia should
be made in patients with documented iron
deficiency using oral iron supplements, informing
the patients about the correct administration of oral
iron drugs, including food, beverages or other drugs
that could decrease the absorption of iron: the
timing of the administration is important; on an
empty stomach, or 2-3 hours after eating, with a
source of vitamin C is ideal; dietary fibres, coffee,
milk, tea, chocolate, sodas, cereals or soy food alter
iron absorption;   antiacids, anticonvulsant drugs,
proton pump inhibitors decrease iron absorption
(11).
The first treatment line in uncomplicated iron
deficiency is represented by oral supplements
based on ferrous and ferric salts and the patient
should be informed about the most or less frequent
secondary effects: constipation, diarrhea, altered
appetite, metallic taste, abdominal cramps, nausea,
vomiting, stomach discomfort, etc (11). In case of
side effects occurrence, the dosage can be adjusted,
or an intermittent administration can be taken into

consideration. If a persistence of the side effects is
observed despite the modification of dosage or
frequency of administration, another product
should be administered. Ferrous sulphate
combinations present the least adverse reactions
and a better bioavailability. Parenteral iron
treatment should be administered in cases of
moderate or severe anemia, only in the second or
third trimester of pregnancy. Oral treatment
associated with parenteral treatment is not
recommended; also, iron supplementation should
not be made in the presence of an active infection
(11).
In cases requiring blood transfusions, it is
mandatory to inform the patient about the potential
risks (infectious agents’ transmission, circulatory
system overload, important hemolytic reactions
associated with transfusions, etc) (11).

Conclusion

In conclusion, iron deficiency anemia, represents
a public healthcare concern, as the perinatal effects
are often neglected. Early detection of iron
deficiency, followed by proper prophylaxis, before
the occurrence of the clinical signs, as well as
prenatal counselling are essential to improve the
pregnancy outcome; each and every pregnant
woman should benefit from an accurate pregnancy
monitoring, being thoroughly counselled regarding
the diagnosis, effects, potential complications and
treatment of gestational anemia.
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