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Introduction  
Sickle cell disease is a hemoglobin              
disorder inherited in an autosomal              
recessive pattern, hemoglobin S formed 
due to the substitution of valine for              
glutamic acid at position 6 of β-globin              
chain of hemoglobin.  When hemoglobin           
S is deoxygenated, it undergoes                
polymerization, leading to a phenotype 
characterized by a chronic hemolytic           
process, often heightened by various           
crises, particularly vaso-occlusive ones, 
resulting in multiple organ damages.1          
An important therapeutic procedure used 
for patients with sickle cell disease is         
blood transfusion. There are some clinical           
conditions in which sickle cell disease        

patients need red blood cells transfusion 
(RCT). In other conditions, the indication is 
doubtful or controversial. Transfusion is 
used on either a chronic or an episodic  
basis in the management of sickle cell         
disease. Chronic transfusion therapy is 
used for sickle cell disease patients with         
a history of strokes as a preventative        
approach to reduce its reoccurrence.         
Episodic transfusions are typically used in 
a patient who has already developed            
a serious complication of sickle cell           
disease like acute management of stroke 
or applied to reduce the likelihood of        
developing a complication such as hepatic 
sequestration or acute splenic. In recent 
times, chronic transfusion has been offered 
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Methods 

to those patients with signs of                         
cerebrovascular disease to avert the         
first occurrence of stroke.2,3 The United 
States America Food and Drug               
Administration (FDA) approves the use of 
hydroxycarbamide for use in adults with 
sickle cell disease.4 In clinical practice,         
Hydroxycarbamide is most commonly used 
as fetal hemoglobin (HbF) modulator.5       
Furthermore, its use in children has been 
demonstrated to be beneficial by several 
studies.6 Hydroxyurea is the only drug to 
date that can reduce the number of        
episodes of acute chest syndrome and         
reduce the severity and number of pain        
crises and mortality.7 The indications for 
blood transfusion in sickle cell disease          
differ and should be taken on a case-by-
case basis, weighing the risks and benefits 
of undertaking such treatment. In some  
patients, red cell transfusion would be 
strongly recommended, while others would 
not be clinically proven or could even           
be controversial. The indications can be 
broadly categorized into conditions in         
which rectification of anemia is the main 
objective and those where the decrease              
of sickle hemoglobin (HbS) may be                  
more suitable. In both categories,                
transfusion is accomplished either          
acutely, as part of the control of an          
acute complication of sickle cell disease,  
or electively for the prevention or                      
management of disease complications. 
Elective transfusions may be one-off           
(e.g., preoperative) or be part of a long 
term transfusion program with proper        
experience.8 The management of sickle  
cell patients can be divided as such: 1)  
Analgesia and blood transfusions which 
can be used for long and short term       
care, 2) therapies that as targeted and              
specific such as hydroxyurea that aid in  
the management and prevention of            
complications, 3) gene replacement                   
therapy could be a form of curative               
treatment as well as different forms of         
hematopoietic stem cell transplantation 4) 
and genetic counseling for families                 
as a preventative approach.9-13 To our          

acquaintance, there are no studies              
addressing sickle cell disease and the       
adherence to guidelines for the use of 
blood transfusions in Iraqi Kurds with sickle 
cell disease. Because of the importance of 
this valuation and its possible influence on 
patients' management and wellbeing, the 
current study was instigated in a single 
center in Duhok, Kurdistan, Iraq. This study 
aimed to assess compliance to guidelines 
for the use of blood transfusions in sickle 
cell disease in Duhok, Kurdistan – Iraq.  

This study is cross-sectional, comprising 
135 patients with sickle cell disease listed 
at Jeen center, Thalassemia center in        
Duhok, Kurdistan. Between April 1st and 
July 31st, 2019, 205 medical visits of sickle 
cell disease were registered with 84 blood 
transfusion decisions. We reviewed each 
patient individually and assessed clinically 
and the reason for transfusion. The            
subsequent were documented; gender, 
age, type of sickle cell disease,                   
hemoglobin level at the time of transfusion, 
baseline hemoglobin, total bilirubin,             
reticulocyte count, GPT, Serum ferritin, 
high performance liquid chromatography 
(HPLC) using Beta short program on            
BioRad D-10 instrument (BioRad, USA), 
the reason for transfusion and the number 
of units transfused. Included patients were 
checked for any medications received,       
including hydroxyurea and its duration. The 
records were reviewed, and patient history 
was taken to focus mainly on the sickle cell 
features. The latter include the number            
of painful episodes in the previous 12 
months, the number of transfusions in         
the previous 12 months, number of            
hospitalizations in the previous 12 months. 
The transfusion guidelines for sickle cell 
disease (BCSH 2017) were used as             
a reference for determining the adherence 
to the guideline of blood transfusions        
in sickle cell disease.8 The Statistical       
Package for the Social Sciences                   
(SPSS version 20) software was used              
for all statistical analyses. Two tailed                 
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independent t-test and Pearson correlation, 
as required, were used.  A P value of <0.05 
was considered significant. The research 
ethics committees at the Kurdistan Board 
of Medical Specialties and the Directorate 
of Health approved this study. Informed 
consent was obtained from all participants 
or their legal guardians.  

state Hb, and serum ferritin was 
17.68±10.82, 26.08±31.5, 8.06±1.47, 
12.98±6.07, 8.88±0.93, and 1574.13±2420, 
respectively. Table 2 shows some               
hematological parameters according to 
blood transfusion. The steady state Hb, 
Hb, HbS, and HbF were significantly lower 
in patients receiving blood transfusions, 
while Retics count and serum ferritin were          
significantly higher in patients receiving 
blood transfusions. Figure 1 outlines blood 
transfusions events by indications in          
sickle cell disease. The main causes for 
blood transfusion were vaso-occlusive 
pain, hemolytic crisis, avascular necrosis  
of hip joint and hemoglobin bellow 7              
g/dl constituting 32 (38.1%), 14 (16.7%), 
12 (14.3%, (and 12 (14.3%) transfusion 
events, respectively. Figure 2 shows        
adherence to guidelines of blood            
transfusion in patients with sickle cell        
disease. Only 32 of 84 (38.1%) of            
transfusion events met the transfusion 
guidelines for sickle cell disease (BCSH 
2017).  

Results  
This study included 135 patients with          
a mean age of 17.68 (SD 10.82) years, and 
comprised 69 females and 66 males. The 
study group encompassed 78 children and 
57 adults. Most of the patients (65.9%) had 
sickle cell anemia (SS), while 45 patients 
(33.3%) had sickle beta thalassemia,         
and only one patient was diagnosed with 
sickle/D disease. The negative family         
history for hemoglobinopathy constituted 
45 (33.3%) patients. About half of                   
the patients (48.15%) were receiving       
hydroxyurea, as shown in Table 1. The 
mean±standard deviation of patients'  age, 
age at diagnosis, Hb, Retics, steady            

Variable No = 135 (%) 
Gender Male 66 (48.9) 

Female 69 (51.1) 
Age < 18 years 78 (57.7) 

≥ 18 years 57 (42.2) 
Diagnosis Sickle cell anemia 89 (65.9) 

Sickle beta Thalassemia 45 (33.3) 
Sickle/ D disease 1 (0.7) 

No. of hospitalization in the previous 12 months 0 27 (20) 
1 17 (12.6) 
2-3 26 (19.3) 
>3 65 (48.1) 

No. of transfusion in the previous 12 months 
  

0 59 (43.7) 
1 10 (7.4) 
2-3 23 (17) 
>3 43 (31.9) 

  Mean ± SD Minimum - Maximum 
Age (years) 17.68 ± 10.82 2 - 49 
Age at diagnosis (months) 26.08 ± 31.5 1 - 144 
Hb 8.06 ± 1.47 5 - 11 
Retics (%) 12.98 ± 6.07 2 - 45 
Steady stateHb 8.88 ± 0.93 7 - 11 
Serum Ferritin (ng/ml) 1574.13 ± 2420 4 - 12000 

Table 1: Demographic data with some laboratory data for patients with sickle cell disease.  
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Figure 2: Adherence to guidelines of blood transfusion in patients with sickle cell disease. 

Figure 1: Blood transfusions events by indication in sickle cell disease. CVA,                   
cerebrovascular accident; LRTI, lower respiratory tract infection; URTI, upper respiratory 
infection; UTI, urinary tract infection; VOP, vaso-occlusive pain. 

Parameters Not receive blood transfusion         
(No: 83) 

Mean ± SD 

Receive blood transfusion 
(No: 52) 

Mean ± SD 

P value 

Steady state Hb 9.14 ± 0.857 8.46 ± 0.917 <0.001 
Hb 8.92 ± 1.027 6.69 ± 0.961 <0.001 
Retics 11.89 ± 4.864 14.71 ± 7.344 0.016 
Ferritin 1101.83 ± 1657.933 2328 ± 3167.1 0.012 
GPT 25.98 ± 14.613 28.54 ± 18.921 0.407 
TSB 2.82 ± 1.914 2.75 ± 2.566 0.867 
HbS 67.17 ± 13.663 58.38 ± 16.960 0.002 
HbF 18.57 ± 11.222 12.27 ± 8.310 <0.001 

Table 2: Some hematological parameters according to blood transfusions.  
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Due to the nature of this disease, sickle cell 
disease may affect multiple body organs, 
which can lead to a risk of developing            
life-threatening illnesses.9,10,14-17 Thus,       
caring for such patients would require             
a multidisciplinary approach.9,10,17 The most 
common cause for hospital admission for 
sickle cell disease in the current study       
was vaso-occlusive pain episode, which is         
similar to that reported by Kelly et al.18         
and the result from Saudi Arabia.19 About 
38.1% of transfusion events were due to 
vaso-occlusive pain; most of them did not 
meet transfusion guidelines. According to 
published recommendations, patients who 
have acute painful episodes do not qualify 
for a transfusion if they have no other          
complications.20-22 In adherence to the         
published recommendations, practitioners 
would greatly benefit from this information 
as acute painful episodes would not       
indicate intervention as these episodes are 
a common complication of sickle cell        
disease. The sickle cell disease severity is 
measured by the frequency of sickle cell 
painful crises; the hospital admission ≥3 
times a year due to vaso-occlusive crises 
have an increased early death risk.23 High 
readmission rates and longer hospital   
stays are also associated with higher        
mortality.24,25 Patients with recurrent painful 
crises might benefit from long term             
transfusions. According to the SIT trial, the 
number of painful episodes was reduced by 
blood transfusion significantly.26 However, 
hydroxyurea is highly effective in reducing 
the rate of painful crises and ACS in              
both adults and children27-29 and improves            
survival.30 Thus, transfusion is kept for 
those who do not respond or in whom           
hydroxyurea is contraindicated, and               
hydroxyurea is the first line treatment for 
patients with frequent vaso-occlusive         
crises. Transfusion events due to                 
established avascular necrosis of the hip 
joint in this study were 14.3%. Blood          
transfusion in the controlled trial for silent 
cerebral infarcts in sickle cell anemia         
decreased the incidence of symptomatic      

avascular necrosis (randomized SIT trial),26 
but its effectiveness in patients with the 
established disease has not been              
confirmed in randomized SIT trials.8 In the 
current study, 16.7% of transfusion events 
were due to hemolytic crisis, and most of 
them met the transfusion guidelines. The 
steady state is relatively stable most of the 
time and interrupted intermittently by 
hemolytic crises, which could be acute and 
fatal.31 Our study shows that transfusion 
events during follow up were 12 (14.3%) 
events. The indication of transfusion was 
hemoglobin level <7 g/dl. Most of them did 
not meet transfusion guidelines because 
they already had low steady state              
hemoglobin. a similar result was reported 
by Park et al.32 It should be noted that the 
low steady state Hb in sickle cell disease  
is the result of the low oxygen affinity of 
hemoglobin S and is therefore not in itself 
an indication or transfusion.8 Our study   
reveals that out of 84 transfusion events, 
only 32 (38%) events met transfusion 
guidelines which are similar to another 
study done by Park et al., only 34.5%         
of transfusion events met expert                 
panel recommendations.32 It seems to be 
that a significant number of avoidable               
transfusions in sickle cell disease patients 
were administered. Low adherence level 
was encountered in vaso-occlusive pain, 
avascular necrosis of hip, and hemoglobin 
below 7 g/dl. Many uncomplicated painful 
crises received a transfusion, which is       
deviated from transfusion guidelines.                 
A hemoglobin level below 7 g/dl is           
regarded as a blood transfusion indication. 
If there is a big drop in Hb from baseline 
(e.g.,>20 g/l or to Hb<50 g/l),8 a blood 
transfusion should be considered, but it         
is not recommended in patients with          
uncomplicated painful crises. Our study 
has a few limitations, including being          
a cross-sectional, observational study, and 
the number of patients in the study               
was low. However, to decrease the            
complications of sickle cell disease, more 
effort is needed to improve adherence to 
the blood transfusion guidelines.  
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