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INTRODUCTION  

Certain disease conditions such as sickle cell 

anaemia (SCA), myelodysplastic syndromes 

and thalassemia may be associated with 

refractory severe anaemia from the 

continuous destruction of red cells or 

ineffective erythropoiesis (Ozment and Turi, 

2009) and therefore, require repeated blood 

transfusions at certain intervals (Shah et al., 

2010 and Wood, 2008).  

Although blood transfusion has been 

beneficial and remains an indispensable tool 

in the management of these diseases (Fung 

et al., 2007), long-term dependency is  

 

 
  

ABSTRACT 

Conditions with refractory anaemia require continuous blood transfusion as the 

cornerstone of treatment to lessen symptoms and improve quality of life. However, long-

term red blood cell transfusion therapy results in accumulation of iron in tissues. Serum 

ferritin is significantly correlated with the body iron store, therefore, periodic evaluation 

of ferritin in a transfusion-dependent patient is necessary. Hyperferritinaemia predicts 

end-organ involvement causing morbidity and mortality. These consequences could be 

prevented by iron chelation therapy. 

Aim: The aim of this study is to determine serum ferritin level and ascertain whether iron 

chelation therapy should be considered in the management of transfusion-dependent 

patient.  

Methods: Blood samples were collected from 101 subjects who had received ≥8 units of 

packed red cells per year for at least two years. Serum ferritin, percentage transferrin 

saturation% (TSAT) and C-reactive Protein (CRP) were analysed using ELISA technique. 

While white blood cell and absolute neutrophil countswere estimated by Landwind D3600 

haematology analyser.  

Results: Majority of the transfusion-dependant subjects (96%) are sickle cell 

anaemia(SCA)patients while the remaining 4% are either myelodysplastic syndromes 

(MDS), chronic myeloid leukaemia (CML)and chronic lymphocytic leukaemia (CLL) 

patients. One of the subjects (1%) was tested for Iron-overload and is on chelating agents. 

Statistically significant increase(p˂0.05) serum ferritin, %TSAT, CRP, WBC count and 

absolute neutrophil count in comparison to the healthy controls was observed.  

Conclusion: Our present study revealed hyperferritinaemia in transfusion-dependent 

subjects, at the same time, the values are within the upper limit of the normal range 

therefore requires no iron chelation therapy. Nevertheless, regular monitoring of serum 

ferritin is therefore recommended. 
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inevitably associated with many notable 

complications (Adewoyin and Oyewale, 

2015).  

These complications increase not only 

morbidity but can also lead to mortality 

(Ketan et al., 2015).  Iron overload is one of 

the common transfusion-related 

complications and if left untreated, 

complicate disease conditions requiring 

regular red blood cell transfusions (Shenoy 

et al., 2014). As there exists no 

physiological mechanism for iron excretion 

in humans, excess iron from chronic blood 

transfusion progressively tends to build up 

leading to iron overload (Takatoku et al., 

2007). This is because one unit of red blood 

cells provides 200–250 mg of iron (Gao et 

al., 2014). Since transfused red blood cells 

are short-lived (Bosman, 2013), repeated 

transfusion enhances the generation of 

endogenous iron, leading to 

hyperferritinaemia (Shander et al., 2009). 

When the iron-carrying capacity of 

transferrin is exceeded, excess free iron 

exists as Non-transferrin bound iron (NTBI) 

which generates free oxygen radicals that are 

toxic to tissues and organs (Kohgo et al., 

2008). To obviate the consequences of 

hyperferritinaemia, iron chelation therapy is 

used to decrease morbidity and mortality and 

improve survival (Borgna-Pignatti et al., 

2004; Chouliaras et al., 2011). Currently 

deferasirox, desferrioxamine and deferiprone 

are available for patients at risk for iron 

overload with serum ferritin >1000 ng/ml or 

as few as 10 red cells transfusions (Shander 

et al., 2009). This study was set out to screen 

for hyperferritinaemia and determine 

whether the hyperferritinaemia is high 

enough to consider iron chelation therapy in 

the management ofpatients.  

MATERIALS AND METHODS 

This multicentre study was conducted at the 

University of Maiduguri Teaching Hospital 

(UMTH) and State Specialist Hospital 

Maiduguri, Borno State. Ethical approval 

was obtained from the research ethics 

committee of the respective hospitals. A 

total number of 101 subjects who had 

received ≥8 units of red blood cells 

transfusions per year; and an equivalent 

number of age and sex unmatched normal 

subjects who had no history of blood 

transfusion were recruited for the study. 

Hospital record was used to determine 

eligibility for participation.   The transfusion 

dependent subjects who received blood for 

at least two years were considered. A written 

informed consent for participation in the 

study was obtained from the adult patients or 

the guardian of subjects below 18 years. 

Approximately 5ml of blood was aseptically 

collected from each subject and dispensed 

into plain bottles (3ml) and EDTA bottles 

(2ml). The serum was harvested by 

centrifugation of the samples at 4000 RPM 

for 5 minutes and stored in cryo-vial at -20 

ºC until analysis. Serum ferritin and C -

reactive protein were measured using 

immuno-enzymatic assay kit (Monobind Inc. 

Lake Forest, C 92630, USA), while 

percentage transferrin saturation (%TSAT) 

was calculated from serum iron and total 

iron binding capacity (TIBC).Auto analyser 

LW D3600 was used for some 

haematological parameters. 

Statistical analysis 

Data was analysed using SPSS package 

Version 22.0 (SPSS Inc., Chicago, IL, 

USA). Results were presented as mean ± SD 

and percentage. Statistical comparison was 

by student’s t-test where p values less than 

0.05 was considered statistically significant. 

RESULTS 

A total of 101 transfusion-dependent 

subjects and equivalent number of control 

subjects with no history of blood transfusion 

were enrolled. Although, the subjects were 

repeatedly transfused, about 99% of them 

had never been tested for iron overload and 

were chelation naïve. The underlying 

clinical conditions for transfusion 

dependency was largely sickle cell anaemia 

(96%) followed by CML (2%) while CLL 

and MDS were 1% each (Table 1). The 

highest transfusion rate among the study 

subjects was 8 units per year (51.5%) while 

those with 12 and 15-unit transfusion per 

year were 8.9% and 1% respectively (Table 

2).  
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There was statistically significant (p=0.000) 

increase in the serum ferritin level and 

percentage transferrin saturation, 801.58 ± 

222.31 ng/ml and 159.50 ± 63.99% 

respectively compared with control 

participants.  

The mean values for serum CRP and total 

WBC count were also significantly 

increased (p<0.05) compared to the control 

participants (11.28 ± 5.46 ng/ml and 

15.54±18.36 x10
9
/lrespectively).   The 

absolute neutrophils count was equally 

elevated(9.23±2.48 x 10
9
/l) relative to the 

controls (p<0.05) (Table 3). 

 

Table 1:Demographic Characteristics and Distribution of the Underlying Clinical Entities of 

the Transfusion-Dependent Subjects 

Parameters  Td Subjects Control 

Subjects 

p 

value 

Age (Years)   28.44±7.74 26.74±9.42 >0.05 

Gender Male 80 (79.2%) 57 (56.4%)  

 Female 21 (20.8%) 44 (43.6%)  

Patient that had test for Iron 

Overload 

 1 (1%)   

Patient that have used chelating 

agent 

 1 (1%)   

Underlying Clinical Conditions Frequency Percentage 

(%) 

  

SCA  97 96.0   

CLL 1 1.0   

CML 2 2.0   

 MDS 1 1.0   

SCA= sickle cell anaemia, CLL= chronic lymphocytic leukaemia, CML=chronic myeloid 

leukaemia, MDS=myelodysplastic syndrome, Td= transfusion-dependent 

 

Table 2: Frequency of Blood Units Transfused and serum ferritin in the Transfusion-

Dependent Subjects 

Transfusion Rate 

(Unit/Year) 

Frequency Percentage (%) SF (ng/mL) 

8 Unit 51 51.5 772.94±229.15 

9 Unit 17 16.8 802.50±286.91 

10 Unit 17 16.8 804.80±220.44 

11 Unit 6 5.9 818.53±213.25 

12 Unit 9 8.9 842.22±200.86 

15 Unit 1 1.0 1070.00 

  100%  

SF= Serum ferritin 
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Table 3 Mean Values for Serum Ferritin, %TSAT and CRP in the Subjects and Controls 

Subjects Ferritin  

(ng/mL) 

%TSAT (%) hsCRP 

(ng/mL) 

WBC 

(X10
9
) 

Neutrophil (x 

10
9
/l) 

Control  

(n=101) 

159.62 ± 123.03 38.93 ± 12.49 2.06 ± 1.44 7.02 ±1.92 4.20±1.15 

TD (n=101) 801.58 ± 222.31 159.50 ± 

63.99 

11.28 ± 5.46 15.54± 

18.36 

9.23±2.48 

P value 0.000* 0.000* 0.000* 0.002* 0.002* 

%TSAT= percentage transferrin saturation, TD= transfusion-dependent, hsCRP= high sensitivity C-

reactive protein, *statistically significantly different 

 

DISCUSSION  

Transfusion-dependence is associated with 

iron overload that may cause iron toxicity-

related tissue damage (Hershko, 2007). 

Transfused red cells are short-lived hence 

increases the endogenous in-flow of iron 

which rapidly saturates transferrin and iron 

stores leading NTBI generation (Bosman, 

2013). Because iron (Fe) has no 

physiological mechanism of excretion 

(Hoffbrand et al., 2006, Kohgo et al., 2008), 

chronically transfused patients may become 

iron overloaded with ≥10 units’ transfusion 

(Angelucci et al., 2008). To prevent iron 

toxicity and improves survival, iron 

chelation therapy is recommended (Jokhio et 

al., 2009, Borgna-Pignatti et al., 2004).  

The need for iron chelating agents in the 

management of transfusion-dependent 

subjects is considered when serum ferritin 

(SF) level is consistently>1000 ng/ml (Gao 

et al., 2014; Bennett, 2008). However, the 

current study revealed that despite the 

repeated transfusion, about 99% of the 

subjects had never been tested for iron 

overload and were chelation-naïve. 

Fortunately, the mean serum ferritin (SF) 

level was significantly lower than an iron-

overloaded threshold (SF ≥1000 ng/ml). 

This report agrees with a multicentre study 

which showed 82% of patients with 

transfusion dependency had not been tested 

for iron overload and about 86% of the 631 

patients were also not given chelation 

therapy (Cid et al., 2014). Although 58% of 

the subjects in the report had iron overload 

(SF ≥1000 ng/ml), a significant number of 

them were not on chelation therapy for an 

unknown reason. Despite considered widely 

available and inexpensive, SF test is still less 

affordable and not routinely done in our 

hospitals.  Although most SCA patients 

(80%) do not require transfusion therapy 

(Wood, 2008),our findings, however, 

revealed that it is the most frequent 

underlying disorder among the subjects. This 

preponderance is because SCA is the 

common hereditary haemolytic anaemia in 

many parts of sub-Saharan Africa (Grosse et 

al., 2011). Conversely, MDS, pure red cell 

aplasia and aplastic anaemia were shown to 

be the underlying cause for transfusion 

dependency in Japan due to high-dose 

radiation exposure (Takatoku et al., 2007; Jo 

et al., 2015).  

Our data demonstrated that the least 

transfusion rate (8.0 units/year) is more 

frequent with 51.5% occurrence. The 

transfusion rate is proportional to the SF 

level and only a patient with 15 units/year 

transfusion rate had an SF >1000 ng/ml. In 

discordance, Malcovati et al., 2007 and 

Chong et al., 2014 reported iron overload in 

all SCA and Thalassemia patients studied. 

The absence of iron overload in our study 

may partly be due to the low transfusion 

rate. Furthermore, 2 mg/day Fe is normally 

lost and there are high chances of Fe lost via 

renal and faecal excretion due 

toextravascular haemolysis associated with 

SCA(Pierre et al., 2005; Inati et al., 2010) 

which might be same in 96% (SCA) of our 

subjects. In a contrary finding, Takatoku et 

al., 2007 reported a significantly higher 

transfusion rate (61.5 units/year) among 

thalassemia patients.  
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This difference is because generally, SCA 

patients have low transfusion exposure than 

thalassemia (Vichinsky, 2001; Wood, 2008). 

The most striking finding of this study was 

hyperferritinemia in all the transfusion 

dependent subjects. However, elevated SF is 

less reliable indicator of iron accumulation, 

because ferritin is increased by many 

factors, including infection and 

inflammation (Smiley et al., 2008; Rostoker 

et al., 2012). 

 

 

Conclusion and Recommendation 

In conclusion, this study revealed 

hyperferritinaemia in transfusion dependent 

subjects is within the reference range and 

therefore, might not necessitate iron 

chelation therapy. In the same breach, 

hyperferritinaemia in the presence of 

elevated CRP, WBC, and absolute 

neutrophils count in this study may suggest 

infection or inflammation-induced rather 

than transfusion-induced iron accumulation. 

Hence, routine assay of serum ferritin to 

monitor iron store is strongly recommended. 
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