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Blood Transfusion in Pregnant Women with Intermedia
Thalassemia: A Case Series Study

Alireza Rezvani !, Zahra Alizadeh , Anahita Bahrampour *, Nasrin Asadi !, * Aida
Bahrampour *

! Shiraz University of Medical Science, Shiraz, Iran.

Abstract

Background: Beta thalassemia intermedia is a group of anemias that are in the middle of the
symptoms of beta thalassemia minor and major. Disturbance in the balance of alpha and beta chains
causes different symptoms in patients. At one end of the spectrum are patients with mild symptoms,
and at the other end the patients who may become dependent on blood transfusion, with difficulties
deciding which patient needs blood transfusion and when. This challenge is more significant during
pregnancy because blood transfusion at the wrong time and not transfusing when needed can cause
complications in both mother and fetus.

Methods: In this one-year study, a total of 8 pregnant patients with intermedia thalassemia were
studied, and according to the Australian guideline, patients with were not given blood unless they
suffered from PHT, massive splenomegaly, IUGR; but patients with were transfused.

Results: Finally, the pregnancy outcome was compared in terms of birth weight and Apgar score; and
there was no significant difference.

Conclusion: Hb level 7 during pregnancy can be considered safe for preventing unnecessary blood
transfusion and their complications. This study can be the onset of a wider study in this field to help
gynecologists for patient management.
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1- INTRODUCTION

In patients with different types of
Thalassemia, as a congenital anemia, the
synthesis of one or more globin is less than
that in healthy people. Based on the chain
whose construction has been damaged, the
common types of thalassemia are divided
into alpha, beta, gamma, and delta (1).
Based on the clinical severity of the
disease, beta thalassemia is divided into
major, minor, and intermedia types (2);
among these three types, intermedia
thalassemia is the most challenging one
because predicting the disease phenotype
from the genotype is difficult. In fact, the
severity of beta thalassemia intermedia is
not determined based on the lack of beta
chain, but based on the degree of
imbalance of the chains (3, 4).

Pregnancy is associated with changes in
different body systems, which makes the
body more sensitive to oxidative stress (5).
But the main challenge in pregnant women
with thalassemia intermedia is determining
whether they need blood transfusion (6).
Blood transfusion is a primary treatment
for thalassemia, but it has its own risks,
such as hemosiderosis, allergic reactions to
blood transfusion, alloimmunization, and
accumulation of excess iron in organs,
severe hyperplasia of the erythroid layer,
and massive erythroid hyperplasia (7).

Complications  caused by blood
transfusions can occur in those who are not
dependent on blood transfusions due to the
body's attempt to compensate for the loss
of red blood cells (RBCs), which itself
leads to premature death of the fetus (8, 9).
Also, in the case of alloantibody
production due to crossing the placenta,
hemolytic anemia occurs in the fetus or
newborn (10).

Despite all the mentioned challenges, a
comprehensive and practical study in the
field of blood transfusion in pregnant
women with thalassemia intermedia has
not yet been conducted, which could be
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due to the small population of these
patients in other countries (11). In general,
the annual incidence of people with
symptoms of the disease is estimated to be
1 in 100,000 worldwide (12).

Meanwhile, beta thalassemia major is the
most common hemoglobinopathy in Iran
(13-15). There are about 20,000 involved
individuals and about 2-3 million people
(4% of the population) carrying the disease
in Iran (12, 16-18). As a result, after the
completion of this study, it can be possible
to design a comprehensive guideline to
make decisions about blood transfusion in
pregnant women  with  thalassemia
intermedia easier and with scientific
support.

Based on all the cases mentioned regarding
the prevalence of beta thalassemia disease
and the challenges and dangers regarding
blood transfusion for pregnant women and
the complications caused by blood
transfusions in mothers and fetuses, we
decided to design this study to determine
the limit of hemoglobin for the safe
transfusion in  these patients. By
determining the safe range of hemoglobin,
it is possible to prevent inappropriate and
unnecessary blood transfusion and the
resulting complications for the mother and
fetus and reduce the additional burden on
the health system.

2- MATERIALS AND METHODS
2-1. Design and population

This project is a case series study
conducted in 2019-2020 on patients
referred to Hazrat Zainab, Namazi, and
Hafez hospitals in Shiraz. The study
population consisted of pregnant women
with anemia (Hb<10). The patients who
had referred to a gynecologist and met the
inclusion criteria were referred to a
hematologist to confirm the diagnosis of
beta-thalassemia intermedia. After that,
they were subjected to periodic and regular
follow-up by  hematologists  and
gynecologists until delivery.
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Due to the fact that this study is conducted
as a pilot and no similar research has been
undertaken so far, based on available
sampling, all patients who met the
inclusion criteria in the period of July
2019-July 2020 were included in the study.

2-2. Inclusion and Exclusion criteria

The target group was selected based on the
Australian guideline, which is actually the
only source available for making decisions
about blood transfusions in pregnant
women.

Patients who met at least one of the
inclusion criteria, including Splenomegaly,
increased RDW or anisopoikilocytosis,
and Hb F > 5%, entered the study.

Exclusion criteria were iron deficiency
anemia, Sickle cell anemia, other
hemoglobinopathy such as HbD and HbS,
and underlying diseases including DM and
hypercoagulable state.

2-3. Procedure
The patients were divided into two groups:

a) The patients who had anemia and
experienced blood injection.

b) The patients who did not experience
blood transfusions during pregnancy,
unless they had specific complications
specified in the transfusion criteria,

including PTH, massive splenomegaly,
IUGR, and early fatigue that interferes
with the patient’s daily life.

During the care and follow-ups, the
patients were checked for vital signs; and
along with general examinations and
ultrasound, all of them had to do at least
one Transthoracic Echo (TTE) for
checking their Pulmonary Hyper-Tension
(PHT). They were also examined for
splenomegaly and IntraUterine Growth
Restriction (IUGR). Also, according to the
hematologist's opinion, if necessary, a
complete blood count (CBC) test was
requested for the patients to determine
their anemia status. Finally, the outcome of
pregnancy in terms of Apgar score and
birth weight of the baby between the two
groups was determined according to the
Australian guidelines (19).

3- RESULT

During the one-year period of the
study, a total of 20 patients referred to the
blood clinic; only 8 of them received a
definitive diagnosis of beta-thalassemia
intermedia by a hematologist, and entered
the study. These patients were examined in
terms of delivery type, time of delivery,
splenomegaly, PHT, and their infants in
terms of birth time, weight, and IUGR
(Table 1).

Table-1: Summary of patients’ delivery information

Variable LA
Patients number 8
Splenomegaly 3
PHT ;
IUGR :
_ Cesarean 6
Delivery Type Natural 1
term 6
Delivery Time preterm L
abort 1
_ Normal 6
Wight Less 1
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All these patients were divided into two
groups according to the implementation
method designed in this study. Out of the 8
cases, 3 were included in the first group,
who had Hb < 7 and needed blood
transfusion; and received blood as a result.
Out of these 3 patients, except 1 which led
to a miscarriage, 2 other cases succeeded
in giving birth to a live baby, one of them
was born close to term and had a normal
Apgar score, but was underweight due to
IUGR. The other one was born during the
term and had a normal Apgar score and
normal weight.

In the second group of patients, there were
5 cases, all of which had Hb > 8, and since
none of them suffered from the

complications specified in the transfusion
criteria, they were not transfused. All
patients gave birth during the term. The
Apgar scores of all the newborns were in
the normal range and the mean Hb was >8.
The weight of all newborns was within the
normal range, i.e. more than 2500 gr. Most
of the patients or their babies had problems
during childbirth, but none of them were
caused by anemia because at that time they
were in a stable condition in terms of
anemia. Among the three patients who had
splenomegaly, one case was

bulky. The abortion was caused in the first
trimester. ITUGR resulted in low birth
weight babies and all babies had normal
Apgar (Table 2).

Table-2: The patients’ individual and clinical information

(=)
c c c ‘D ~ = [<h)
g |52 T8 &2 > 2o & £ |Egleg
S| D 82 x| B c c 3 > D 52| 52
S| <|ag 82 g2 8 | 2 = | 2€| 8¢F
TS| —E & S = £ | < | <
o]
1 34 6 Yes 8 202 mm 11 Abortion - - -
2 30 6.6 | Yes | 8.9 131 mm 38 Cesarean 2940 8 9
3 24 | 6.7 | Yes | 8.2 | Splenectomy 36 Cesarean | 2100 8 9
4 36 | 10.8 | No - - 37 Cesarean 3340 8 9
5 27 10 No - - 39 Cesarean 2980 9 10
6 30 | 86 No - - Term | Cesarean | 2625 9 10
7 29 8.6 No - - 39 Cesarean 3040 9 10
8 31 | 87 No - 160 mm 39 Cesarean | 3990 9 10
4- DISCUSSION the management of blood transfusion in

Beta thalassemia intermedia is a
disease with intermediate symptoms of
thalassemia major and minor and is very
challenging in terms of the need for blood
transfusion (20, 21). Based on the
investigations, there is a possibility of a
safe and successful pregnancy in these
patients with the supervision and care of a
specialist physician (22). This disease has
a relatively high prevalence in Iran;
however, there is no unified guideline for

Int J Pediatr, VVol.11, N.08, Serial No0.116, Aug. 2023

these patients (23-25). The purpose of this
study was to determine a safe level of
hemoglobin in pregnant women with
thalassemia intermedia, which will help in
making decisions about blood transfusion.

In almost all the developing countries of
the world, anemia during pregnancy is
considered as one of the most important
causes of maternal and  fetus
complications, and also child death (26).
To manage this problem in pregnant
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women  with  thalassemia, blood
transfusion is usually used (27), but
determining the time of injection and
managing it is very important (28).
According to most studies conducted on
pregnancy in women with thalassemia
intermedia, 60-80% of patients require
blood transfusion during pregnancy,
although 30% of them have never had
blood transfusion before (29). The
treatment protocol in these studies
considers the mother's hemoglobin to be
above 8 gr/dl for optimal fetal growth. But
this approach is not useful for the mother
and the fetus, because it can lead to
hemolysis, aggravate anemia, and other
complications; and it is also difficult to
find compatible blood (30, 31).

The results of other studies contrary to
these results, showed that a high
percentage of these pregnant patients can
spend their pregnancy well without
receiving blood (32). For example, in the
study of LEE Bee Sun and her colleagues,
41.6% of thalassemia patients were not
dependent  on blood transfusion
(hemoglobin range of 6.7-9.7 gr/ dl) and
had a good pregnancy without blood
transfusion (33). Therefore, it is very
important to find a comprehensive
protocol that has the least complications
for the mother and the fetus. The outcome
of pregnancy, which was actually based on
the Apgar score and the birth weight of the
baby, was not significantly different in
pregnant mothers with Hb > 7 compared to
mothers with Hb < 7. According to the
Australian guideline, which was the
reference of this study, hemoglobin 7 gr/ dl
was the appropriate level of hemoglobin in
pregnant women  with  thalassemia
intermedia; not  performing  blood
transfusion at this level and above, does
not make the mother and the fetus suffer
from complications caused by anemia, and
they do not become anemic. If blood
transfusion is performed at levels below 7
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gr/ dl, the mother and the fetus benefit
from the correction of anemia.

No similar study has been conducted in the
field, but other studies on thalassemia
intermedia clearly state the challenging
nature of this disease and the difficulty of
deciding on the time of blood transfusion,
especially during pregnancy (8). Because
blood transfusion at the wrong time and
also lack of it at the necessary time can
cause side effects, which affect both
mother and fetus during pregnancy (34).
Some medical centers keep the mother's
hemoglobin level above 10g/dL in pre-
pregnancy examinations to ensure the
proper development of the fetus (35), but
this approach can cause serious
complications for the mother and fetus.
Because blood transfusion can increase the
amount of alloantibody production in the
mother's body and cause hemolytic anemia
in the fetus (36, 37).

In the largest investigated case series of
pregnant women  with  thalassemia
intermedia, the incidence rate of IUGR
was reported to be 20-30% (31), while the
incidence rate of this complication was
much higher in Ersi's study (29). Also,
several studies have observed a high
percentage of IUGR in pregnant mothers
who kept Hb<10 (31, 38). This is despite
the fact that in the present study, only one
case of IUGR was observed in cases with
Hb>7 gr/ dl; and she reached hemoglobin
8.2 by blood transfusion. Similarly, in a
study in Malaysia examining pregnancy
complications in all thalassemia patients
who were not dependent on blood
transfusion, no cases of IUGR were
observed (33). Therefore, it can be
concluded that the occurrence of IUGR is
not solely dependent on the hemoglobin
level and mother anemia and several
factors can be effective in causing this
complication.

In most studies, more than half of patients
with thalassemia intermedia had a normal
pregnancy (39), while cesarean section
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was mainly performed due to the lack of
proper growth of the fetus with low
hemoglobin levels (40-42). This is despite
the fact that in our study, except for one
case that had a normal delivery, all other
pregnant mothers underwent cesarean
section due to clinical conditions.

4-1. Limitations of the study

Among the limitations that existed in the
process of this plan was that due to the
spread of Corona, the number of referrals
decreased, and on the other hand, some
patients did not cooperate to carry out
follow-ups. They did not have regular
check-ups, and some patients came after
delivery for follow-up and determination
of thalassemia type. As a result, there was
no possibility of intervention in terms of
follow-up and determining the appropriate
time for blood sampling. In the process of
information collection, some cases had not
given birth in the hospitals under
investigation, so it was not possible to
access their information. These limitations
caused the final number of the study
population to be eight.

This study was done in a limited time and
with a limited number of cases, but it can
be done more widely in future, both in
terms of time and number of patients, and
other variables, including the underlying
diseases of the mother. Moreover,
considering the effect of alloimmunization
on the fetus can give more accuracy and
comprehensivity to the results.

Finally, the sample size examined in this
study was small. And, blood transfusion
was not compared with other treatments,
especially drug treatments.

As predicted by the hypothesis of the study
there was no difference between the two
groups, and this method and hemoglobin
level can be used to make decisions about
blood transfusions in pregnant women
with intermedia thalassemia, as defined by
the Australian guidelines; and its
effectiveness was confirmed by this study.
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5- CONCLUSION

A successful pregnancy and the birth
of a baby with normal conditions is
possible in patients with intermedia
thalassemia, but it requires simultaneous
care of the mother and the fetus by a
specialist physician. It is suggested that
these patients regularly be examined
during pregnancy in terms of the condition
of the mother and the fetus. Hemoglobin
level can be used to make decisions about
blood transfusions in pregnant women
with intermedia thalassemia, as defined by
the Australian guidelines; and its
effectiveness was confirmed by this study.
In many of these patients, safe pregnancy
is possible without any need for blood
transfusion.

This pilot study was a preliminary
investigation of the effectiveness of this
method, which can be a reference for
similar decisions about patients with
similar disorders. Applying the findings of
the present study can help prevent blood
transfusions in unnecessary cases and the
resulting complications in mother and
fetus. So, the burden on patients and the
treatment system will be reduced. This
research is not solely enough and more
extensive and detailed studies are needed.

6- ETHICAL CONSIDERATIONS

All the procedures performed in the
studies involving human participants were
in accordance with the ethical standards of
the local ethics committee of Shiraz
University  of  Medical Sciences
(IR.SUMS.MED.REC.1400.191), as well
as the 1964 Helsinki declaration. Written
informed consent was obtained from all
patients and healthy subjects.
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