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Abstract

Background: Patients with thalassemia major require frequent blood transfusions. Blood transfusion can lead to
the adverse reactions. Reporting and evaluating the transfusion reactions are among the goals of implementing
the hemovigilance system to improve blood recipients’ safety. This study aimed to compare the transfusion
reactions in the thalassemia patients before and after implementation of the hemovigilance system in the Shahid
Sadoughi Hospital in Yazd (Iran).

Materials and Methods: In this historical cohort study conducted in 2018, the data of 87 patients with
thalassemia major including age, sex, the total number of blood transfusions before and after the implementation
of hemovigilance system, information about the occurrence of blood transfusion reactions, type, and severity of
each reaction were recorded in the questionnaire. Paired-Samples T-test and Chi-Square test were used for data
analysis.

Results: The mean age of the participants was equal to 19.69+8.41 years old and 52% of them were male. The
age of onset of transfusion was 14.3£16.62 months with a range of 2 - 96 months. The relative frequency of
transfusion reactions in the thalassemia patients was 0.74% and 0.81%, respectively before and after
implementation of the hemovigilance system. Allergic (54%) and non-hemolytic febrile reactions (23%) were
the most frequent transfusion reactions. Severe and life-threatening reactions were reported more frequently
after implementation of the hemovigilance system compared to pre-implementation (p=0.007). Totally, 8% of
the reactions were hemolytic reactions and 7.5% of the patients had unexpected alloantibodies identified after
implementation of the hemovigilance system.

Conclusion: Documentation and reporting of the transfusion reactions after implementation of the
hemovigilance system have resulted in reporting of more severe reactions and determination of the clinically
significant alloantibodies. Therefore, prevention of the subsequent reactions and increasing the safety of the
blood transfusion for the thalassemia patients could be provided, emphasizing the continuation of the system.
Keywords: Blood Transfusion, Thalassemia, Transfusion Reactions.

Introduction thalassemia major. Although, blood
Thalassemia major is the most common transfusion is vital for these patients, it can
hereditary anemia in the world (1,2). lead to the adverse reactions and some of
Hematopoietic stem cell transplantation them are life-threatening. Continuous

has cured the thalassemia in some patients, exposure to the allogeneic antigens may
and researchers seek to explore new trigger the formation of the alloantibodies

approaches including gene therapy to treat
the thalassemia (3—8). However, not all the
thalassemia patients are eligible for these
therapies. Frequent blood transfusion is the
main treatment for the patients with

against the red blood cell antigens leading
to the hemolytic transfusion reactions in
the subsequent blood transfusions (9).

The hemovigilance system was introduced
for the first time in 1994 in France to
protect the blood recipients against the
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adverse effects of the blood transfusions.
The effectiveness of the hemovigilance
system depends on identifying,
documenting, and reporting all the adverse
reactions associated with the blood
transfusions, leading to the analysis of
complications and appropriate measures to
prevent them from happening again (10).
Understanding  these reactions and
knowing their incidence will increase the
readiness of the medical staff to deal with
these reactions and reduce the adverse
consequences of this life-saving treatment.
Therefore, this study was performed to
compare different types of blood
transfusion reaction in the patients with
thalassemia major before (2007-2010) and
after (2013-2016) implementation of the
hemovigilance system in the Shahid
Sadoughi Hospital in Yazd (Iran).

Materials and Methods

This descriptive-analytical study was
performed in 2018 using the historical
cohort method. The total study population
included 107 patients with thalassemia
major who had received the blood at the
Shahid Sadoughi Hospital (Yazd province,
Iran). The study sample included 87
patients with thalassemia major who had
received the blood during the intervals of
2007-2010 and 2013-2016 and their blood
transfusion reactions had occurred in these
periods of time. Thalassemia patients’
records were reviewed by referring to the
Thalassemia Center and Yazd Blood
Transfusion Center. A questionnaire was
used for entering the data. Information
,such as age, sex, age of onset of blood
transfusion, intervals of blood transfusion,
total number of blood transfusions before
2011 and after 2012, as well as
information on the occurrence of blood
transfusion reactions including reaction
type and intensity, in each reaction was
recorded in the questionnaire. The
hemovigilance system was started in 2011
in Yazd province and during the years of
2011-2012, the physicians, nurses, and
blood bank experts were provided with the
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necessary training on the system. Required
statistics were collected from 2013 after
the full establishment of the hemovigilance
system. Data were entered into the SPSS
software version 17 system and were
analyzed using the Chi-Square test, and
Paired-Samples t-test.

The study project was approved by the
Ethics Committee of Islamic Azad
University of Yazd with the code of
IR.JAU.YAZD.REC.1396.34.

Results

Out of 107 studied thalassemia patients, 87
patients were present both before and after
implementation of the hemovigilance
system. Forty-five (52%) of the patients
were male and 42 (48%) of them were
female. The mean age of the cases was
equal to 19.69+8.41 years old, with an age
range of 0 - 47 years. The mean age of
onset of transfusion was equal to
14.3+16.62 months, with a range of 2 - 96
months.

The total number of reactions recorded
before 2011 (2007-2010) was obtained as
34. After implementation of the
hemovigilance system (2013-2016), 36
reactions were reported. The total number
of blood transfusions in the patients with
thalassemia major was equal to 4582 cases
before implementation of the
hemovigilance system and it was equal to
4465 cases after the implementation. The
frequency of reactions before 2011 was
equal to 0.74% and it was equal to 0.81%
after 2012. The mean relative frequency of
transfusion reactions in the patients with
thalassemia major was equal to 0.63%
before implementation of the
hemovigilance system and it was equal to
0.97% after the implementation. Although,
the percentage of relative frequency of
blood transfusion reactions was higher in
these patients after 2012, it was not
statistically significant. The mean relative
frequency of blood transfusion reactions
was equal to 0.84% before 2011 in the
male patients with thalassemia major and it
was equal to 1.07% after 2012, which was
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not statistically significant. In the female
patients before 2011, it was equal to 0.39%
and it was equal to 0.862% after 2012, and
the difference was significant (p<0.05).
Overall, the relative mean frequency of
blood transfusion reactions was higher in
the men than the women both before 2011
and after 2012 (Table I).

Table II shows the frequency of different
types of blood transfusion reaction in the
patients with thalassemia major. The most
frequent reactions recorded at the time of
study were allergic reaction (38 cases,
54%) and  non-hemolytic febrile
transfusion reaction (16 cases, 23%).
Hemolytic transfusion reaction was
reported only after implementation of the
hemovigilance system and no case was

reported before that. Five of the reported
hemolytic reactions were due to the
presence of alloantibodies in the plasma of
thalassemia patients. The presence of anti-
K and anti-C with anti-D was reported in 3
and 2 patients, respectively (Table II).
Table III shows the frequency of the
severity of transfusion reactions in the
patients with thalassemia major before and
after implementation of the hemovigilance
system. The severity of reactions was not
the same in the two studied time periods.
Prior to 2011, mild reactions were
recorded in the patients' files and after
2012, severe and life-threatening reactions
were reported more (p<<0.007) (Table III).

Table I: The relative mean frequency of blood transfusion reactions in thalassemia patients according

to age before (2007-2010) and after (2013-2016) the hemovigilance system implementation

hemovigilance system
implementation

Transfusion reaction
X+ SD

Before 1.18+0.84
After 45 1.07+£3.11
P value 0.653

Female Before 42 0.397+0.917
After 42 0.862+1.42
P value 0.046

Total Before 87 0.626+1.07
After 87 0.971+2.44
P value 0.231

Table II: The frequency of different types of blood transfusion reactions in patients with thalassemia
major before (2007-2010) and after (2013-2016) the hemovigilance implementation

Transfusion reaction Before hemovigilance After hemovigilance
implementation implementation
percent No percent percent
Febrile non hemolytic reaction 8 50 8 50 16 100
Allergic reaction 19 51 19 49 38 100
Hemolytic transfusion 0 0 7 100 7 100
reaction
Febrile non hemolytic reaction 3 100 0 0 3 100
and Allergic reaction
Other 4 70 2 30 6 100
Total 34 48.6 36 51 70 100
P-Value=0.048
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Table III: Frequency of the severity of transfusion reactions in patients with major thalassemia before
and after hemovigilance implementation

Transfusion reaction severity

Before
hemovigilance

After
hemovigilance

plementation plementation
No percent No percent No percent

Mild to moderate 20 62.5 12 37.5 32 100

Severe 10 35.7 18 64.3 28 100

Life-threatening 4 40 6 60 10 100

Total 34 48.6 36 51.4 70 100
P-Value=0.007
Discussion system and transfusion reactions have only

It is of crucial importance to report the
transfusion reactions in the thalassemia
patients. Blood transfusion reactions in the
patients with thalassemia major have been
recorded only in the files of thalassemia
patients  during the years before
implementation of the hemovigilance
system. After the implementation of this
system, blood transfusion reactions are
recorded in the adverse reaction forms and
sent to the Blood Transfusion Center for
follow-up. The hemovigilance system was
first implemented in Yazd province in
2011. In this system, the physicians,
nurses, and blood bank laboratory experts
are trained on the blood transfusion
indications, storage conditions of the blood
components, pre- and post-transfusion
care, investigation and treatment of the
blood transfusion reactions in the
transfusion-dependent ~ patients, and
recording and reporting of all the blood
transfusion reactions. According to this
plan, the reaction report form is first
completed by the nurse and the
hemovigilance practitioner of the health
care center, with details about the severity
and then, is sent to the Blood Transfusion
Organization. Finally, reports on the blood
transfusion reactions are reviewed and
analyzed, and corrective and preventive
action is taken to reduce the reactions and
improve the safety of blood recipients. No
complications have been reported before
implementation of the hemovigilance
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been recorded in the patient's file and have
not been monitored or analyzed.

Kasraian et al., in a study reported that the
incidence of blood transfusion reactions in
the thalassemia patients was equal to 0.2%
(11). Harvey found that the frequency of
blood transfusion reactions was equal to
239 reactions in 100,000 transfused
products (12). Dot et al., in a study
conducted during 2015-2016 showed that
the frequency of transfusion reactions was
equal to 0.97% (13).

In the present study, allergic and febrile
non-hemolytic  transfusion  reactions
(FNHTR) were the most frequent
reactions. Harvey et al., showed that
46.8% of the reactions were allergic
reactions and 36.1% of them were
FNHTRs (12). In the other studies, allergic
reactions and FNHTRs have been shown
to be more frequent (11,14-16).

In the present study, after implementation
of the hemovigilance system, severe
reactions were reported more frequently
(Table III). In the study by the center for
disease control (CDC), about 7% of the
reported reactions have been reported to be
severe and life-threatening (17). Results of
a study in the Netherlands on the
hemovigilance system showed that the
majority of serious adverse reactions were
related to the hematology ward (18).
Harvey et al., found that 7.2% of the
reactions were severe and life-threatening
reactions and 0.1% of them were lethal
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reactions (12). In the present study, there
was no case of lethal transfusion reaction.
In the thalassemia patients who had
received the blood before screening of the
donated blood for anti-HCV in 1996, 8
cases (7%) were reported to have hepatitis
C but no cases of hepatitis B and HIV
infection were reported. During the present
study, no new cases of hepatitis B, C, and
HIV were reported. Eshvandi et al.,
reported no HIV infection and hepatitis B
cases but 22% of the cases had hepatitis C
(14). Shamsian et al., in a study on the
blood transfusion status in the patients
with beta thalassemia major showed that
about 9% of the patients had hepatitis C
and 0.8% of them had hepatitis B (19).

In the present study, 7 cases of hemolytic
transfusion reaction were reported after
implementation of the hemovigilance
system, and no case was reported before
the system implementation. In these cases,
after investigating the cause of reaction,
the patient's blood sample is checked for
the unexpected antibodies at the blood
transfusion center. If the unexpected
antibodies have caused the hemolytic
transfusion reaction, these antibodies are
identified in the patient's plasma/serum
sample. Then, the blood units that lack the
related antigens are selected for the
subsequent transfusions. If the reaction is
caused by a personnel error, retraining of
the personnel is carried out to prevent the
reaction from occurring again. The
training courses include identifying the
patient, the blood sample, and the blood
bag during the blood transfusion process.
Failure to report the hemolytic transfusion
reactions prior to implementation of the
hemovigilance system may be due to the
lack of familiarity of the laboratory and
medical personnel with these reactions and
follow-up to determine their cause.
Azarkeivan et al., in a study on the
thalassemia patients in Tehran showed that
the hemolytic reactions occurred in 1.6%
of the patients (20). Salimi et al., showed
that 0.5 cases of the acute hemolytic
reaction occurred per 1,000 blood
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transfusions (21). Raja demonstrated that
the anti-E and anti-D were the most
common unexpected antibodies in the
hemolytic transfusion reactions (22). In the
study by the CDC, 19% of the thalassemia
patients had the unexpected antibodies,
and anti-K, anti-C, and anti-E
alloantibodies were the most common
antibodies in those patients (17). In the
present study, 5% of the thalassemia
patients had an unexpected antibody.
Unexpected antibodies that led to the
reaction included anti-K, anti-C, and anti-
D. The Yazd Blood Transfusion Center
has provided the D-negative, K-negative,
and C-negative blood units for these
patients. Previously, thalassemia patients
only had received ABO/D compatible
blood units. Currently, all the thalassemia
patients receive the K-compatible blood
units in addition to ABO/D matched blood
units. However, there is a need for
continuous communication through the
hemovigilance system between the health
care centers and blood transfusion centers
so that, the reactions are regularly reported
and followed up. Previous studies have
indicated that implementation of the
hemovigilance system is associated with
an increased reporting of the blood
transfusion reactions. The causes of these
reactions have been studied and identified,
leading to an increase in the transfusion
safety of the patients receiving the blood
units (18, 20).

Conclusion

In general, the blood transfusion reactions
in the patients with thalassemia major have
been reported more frequently after
implementation of the hemovigilance
system. Implementation of the
hemovigilance system has provided an
opportunity  for  documentation and
reporting of the severe reactions,
determination of the alloantibodies, and
the possibility of following up and
preventing the recurrence of the blood
transfusion reactions in the patients. Thus,
our findings highly emphasize on
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continuing the process of hemovigilance
system.
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