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Abstract
Background: There is no consensus for the role of iron che-
lation therapy in patients with sickle cell disease receiving 
blood transfusions while hospitalized. The primary objective 
of this study was to assess the frequency of iron overload 
in adult inpatients with sickle cell disease and characterize 
the use of inpatient intravenous iron chelation therapy at 
the time of red blood cell transfusion. Secondary objectives 
were to describe the utilization of maintenance iron chela-
tion therapies during hospital admissions and to develop a 
standardized approach to prescribing deferoxamine for this 
patient population at our institution.
Methods: This study was a retrospective cohort analysis of 
adult patients with sickle cell disease admitted to the gen-
eral medicine service at a tertiary care academic medical 
center over a 26-month period. Data were analyzed using 
descriptive statistics.
Results: Serum ferritin greater than 2,500 ng/mL was ob-
served in 81/207 patients. Forty-seven patients were pre-
scribed outpatient iron chelation. Deferoxamine was adminis-
tered to 20 patients during 31 admissions; 6 were prescribed 
deferoxamine outpatient therapy and received their mainte-
nance regimen during hospitalization. The remaining 14 pa-
tients received a median deferoxamine dose of 18 mg/kg.
Conclusions: The prevalence of iron overload is high 
among hospitalized patients with sickle cell disease, but 
the use of inpatient iron chelators is variable. Based on ob-
served practice, standardized deferoxamine doses could be 
beneficial for transfusional iron chelation.

Keywords
Sickle cell disease, Iron chelation, Deferoxamine, Ferritin

Introduction

Patients with sickle cell disease may require transfu-
sions to increase hemoglobin, reduce the proportion of 
sickled red blood cells in circulation, and prevent com-
plications such as stroke [1,2]. One unit of transfused 
packed Red Blood Cells (pRBC) contains 200-250 mg of 
elemental iron. Iron overload can develop after 10-20 
transfusions, and deposition can lead to heart failure, 
hepatic fibrosis, and endocrine disorders. Iron overload 
is associated with significant morbidity in patients with 
sickle cell disease, with heart failure being identified as 
a major cause of mortality [3,4].

Iron chelators complex with iron and facilitate excre-
tion in the urine or feces [5,6]. The three approved iron 
chelators are deferoxamine (Desferal®; DFO), defera-
sirox (Exjade® or Jadenu™; DFS), and deferiprone (Fer-
riprox®; DFP). Due to its short half-life and poor oral 
absorption, deferoxamine administered intravenous-
ly or subcutaneously is infused over 8 to 12 hours or 
continuously for 5 to 7 days per week [7]. Deferasirox 
and deferiprone are taken orally once or thrice daily, 
respectively, which may improve ease of administra-
tion [8-11]. The newest formulation of deferasirox can 
be administered without regard to food and does not 
require dispersion in liquid [10].

The National Institutes of Health (NIH) recommends 
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ants, liver function tests, liver iron concentration, per-
tinent radiographic imaging results, and left ventricular 
ejection fraction. Data analysis was performed using 
descriptive statistics. For patients with multiple hospi-
tal admissions, the first available data point within the 
study period was used. When data distribution was not 
normal, median and IQR was reported.

Results

Two hundred and seven patients were included (Ta-
ble 1). One hundred and twenty patients (58%) were 
female and all patients were African American with an 
average age of 29 years. The average length of hospi-
tal stay was 6.2 days. Twenty patients received DFO 
therapy during 31 admissions. Iron overload, defined 
as a serum ferritin levels greater than 2,500 ng/mL, oc-
curred in 79 patients (38%). One hundred and thirty pa-
tients (63%) had an ICD code for iron overload. Among 
patients receiving at least one inpatient dose of DFO, 
median serum ferritin levels were 8,872 ng/mL (1st-3rd 
quartile, 6,115-10,979). For patients that did not receive 
DFO, median serum ferritin levels were 5,312 ng/mL 
(602-5,806).

Thirty-six patients (17%) were prescribed outpatient 
oral chelation therapy with DFS and 13 (6%) with DFO. 
Over half of patients receiving outpatient DFO did not 
receive iron chelation during hospitalization. Patients 
prescribed outpatient DFO therapy received higher inpa-
tient doses compared to those not prescribed outpatient 
DFO therapy (82 mg/kg vs. 18 mg/kg/dose, respectively). 
Overall, 6 patients were prescribed chronic outpatient 
DFO therapy and subsequently received the same main-
tenance regimen during inpatient hospital admissions. The 
most frequently prescribed DFO doses were 1,000 and 
2,000 mg, often ordered as a one-time dose administered 

initiating chelation therapy for Liver Iron Concentrations 
(LIC) greater than 7 mg/g dry weight, cumulative trans-
fusions of 120 mL of pure red cells per kilogram of body 
weight, or serum ferritin level greater than 1,000 ng/
mL [12]. Currently, there is no consensus for the role of 
chelation therapy in inpatients with iron overload, par-
ticularly those receiving blood transfusions while hos-
pitalized. Therefore, this study was conducted to help 
provide insight into the current use of DFO for trans-
fusion-related iron overload in patients with sickle cell 
disease at our institution.

Methods

This was a single-center, retrospective cohort study 
of adult patients with sickle cell disease admitted to the 
general medicine service over a 26-month period at a 
tertiary care academic medical center. The MUSC Insti-
tutional Review Board approved this study.

The primary objectives were to assess the frequency 
of transfusion-related iron overload in adults with sickle 
cell disease and evaluate the use of iron-chelating ther-
apy at our institution. The secondary objectives were to 
develop and implement a DFO protocol for this patient 
population at our institution in order to standardize the 
utilization and dosing of DFO for transfusion-related 
iron overload in adult patients with sickle cell disease.

Patients were identified using the International Clas-
sification of Diseases (ICD) codes for sickle cell disease. 
Data collected from electronic medical record included 
demographics, length of stay, pRBC received, and out-
patient and inpatient iron chelator use. The following 
laboratory values were recorded if available: Serum 
ferritin, serum iron, total iron binding capacity, serum 
creatinine, complete blood count, hemoglobin vari-

Table 1: Patient characteristics and DFO use.

Inpatient Use of DFO DFO
(n = 21)

No DFO
(n = 187)

Serum ferritin, ng/mL 8,873 (6,115-10,978)
(n = 20)

2,019 (747-5,226)
(n = 136)

Serum ferritin, n (%)
   < 1,000 ng/mL
   1,000-2,499 ng/mL
   2,500-4,000 ng/mL
    > 4,000 ng/mL

1 (5)
0
2 (10)
17 (85)

41 (30)
33 (24)
14 (10)
48 (36)

Blood transfusions during study, mL/kg          48 (19-54) 9 (0-27)

Patients on outpatient DFO
    Inpatient DFO dose, mg/kg
    Number of doses, median (range)

(n = 6)
82 (55-90)
2 (1-5)

(n = 7)
n/a
n/a

Patients on outpatient DFS 
    Inpatient DFO dose, mg/kg
    Number of doses, median (range)

(n = 8)
17 (13-32)
1 (1-7)

(n = 26)
n/a
n/a

No outpatient chelation
    Inpatient DFO dose, mg/kg
    Number of doses, median (range)

(n = 6)
39 (15-55)
1 (1-2)

(n = 154)
n/a
n/a

DFO: Deferoxamine; DFS: Deferasirox; Data presented is median (1st-3rd quartile) unless otherwise noted.
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Many patients had significant iron overload with mark-
edly elevated serum ferritin levels, presumably secondary 
to chronic transfusion therapy. However, we are unable 
to rule out other causes of hyperferritinemia in this pa-
tient population. Ferritin is an acute phase reactant that 
can be acutely elevated in the presence of liver dysfunc-
tion or inflammatory conditions such as vaso-occlusive 
crises or infection [13]. Nevertheless, it is predictive of 
mortality and correlates with LIC thought not necessarily 
cardiac iron [14-17]. The role of iron in hypercoagulabili-
ty is an emerging area of importance [18]. The increased 
frequency of iron overload observed compared to a range 
of approximately 13% to 30% in other studies is notable 
[19,20]. We propose this may be a consequence of the 

post-transfusion. Transfusion of pRBC occurred during 323 
admissions in 99 unique patients. The median volume of 
blood received was higher among patients who received 
inpatient DFO therapy compared to patients who did not 
receive inpatient DFO [2,803 mL (1,000-3,910) and 1,310 
mL (0-1,834)].

Discussion

At our institution, iron overload is very common among 
patients hospitalized with sickle cell disease and appears to 
be undertreated. Blood transfusions in these patients are 
common. The decision to administer inpatient DFO thera-
py in attempt to minimize the impact of blood transfusions 
on iron stores is patient- and prescriber-specific.

 
DEFEROXAMINE (DESFERAL®) 

Adult Inpatient Order Form 
For patients with sickle cell anemia receiving a simple transfusion 

 
Patient Weight:  ______ kg    
 
Indications: 

 Ferritin > 1,000 ng/mL 
 
Relative Contraindications: 

 Severe renal disease or anuria 
 Breast-feeding 
 Pregnant 
 Gallium-67 scintigraphy planned within 48 hours 
 Suspected or known zygomycosis, Yersinia enterocolitica, or Yersinia pseudotuberculosis infection 

 
*Consider temporary discontinuation of prochlorperazine due to reports of impaired consciousness 
 
Dosing: Maximum recommended dose is 60 mg/kg/d = ______ mg; reduce dose for CrCl < 50 mL/min 
1. Deferoxamine (Desferal®): 
        2000 mg IV once after transfusion complete            

 1000 mg IV once after transfusion complete   
 500 mg IV once after transfusion complete 
 ______________ (round to nearest 500 mg) IV once after transfusion complete            

 
2. Administration time (not to exceed 15 mg/kg/hr; minimum infusion time =________ h (calculated): 

 4 hours 
 8 hours 
12 hours 

 
Clinical Practice Points 
• Dosage adjustments 

1. CrCl 10-50 mL/min, CRRT: Administer 25-50% of normal dose 
2. CrCl < 10 mL/min, HD, PD: Consider alternative agent 

• Each 1000 mg dose of deferoxamine can chelate up to 85 to 95 mg of elemental iron 
• Each unit of pRBC contains approximately 200-250 mg of elemental iron 

Consider vitamin C supplementation up to 200 mg po daily for patients receiving frequent doses for at least 
1 month without cardiac dysfunction 

Figure 1: Deferoxamine adult inpatient order form.
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It is significant that compared to the reported rate of 
approximately 27% of patients admitted for vaso-occlu-
sive crisis receiving transfusions nationally, the rate at 
our institution was much higher [22]. While this statistic 
requires further evaluation, without demographic and 
other disease severity data, it is not possible to further 
assess the implications. However, implementing guide-
lines for transfusions specific to patients with sickle cell 
disease could ensure uniform and appropriate transfu-
sion strategies.

In conclusion, iron overload is very common among 
adult patients hospitalized with sickle cell disease at our 
institution and is undertreated. DFO is infrequently ad-
ministered to treatment-naive patients. The implemen-
tation of a standardized DFO protocol is warranted to 
aid clinicians in the appropriate use and dosing of this 
agent. Additional data would be valuable to understand 
long-term outcomes and assess the implications of iron 
overload and its treatment in patients of varying race 
and nationality.
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