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ABSTRACT

Introduction: This study of UK patients examines clinical, health-
related quality of life (HRQOL) and economic outcomes associated 
with iron chelation therapy (ICT). Desferrioxamine (DFO) (Des-
feral®; Novartis, Switzerland) and Deferiprone (Ferriprox®x ; Apotex, 
Canada) are ICTs used to treat iron overload. DFO requires 8- to 
12-hour infusions a minimum of five times per week. Deferiprone is
administered in an oral daily regimen. Although pharmacologically 
efficacious, clinical effectiveness of ICT within the real-world setting 
is yet to be fully elucidated.
Methods: A naturalistic cohort study of 60 patients (beta-
thalassaemia, n=40; sickle cell disease, n=14; myelodysplastic 
syndromes, n=6; 63% female) receiving ICT in four UK treatment
centres was conducted. Serum ferritin level data were abstracted from 
medical charts. Compliance, HRQOL, satisfaction and resource
utilisation data were collected from interviews. Maximum ICT 
costs were estimated using the resource utilisation data associated
with DFO.
Results: Mean serum ferritin levels, generally, remained elevated de-
spite ICT. Compliance was suboptimal and HRQOL scores were
lower than population norms. The total estimated mean weight-
ed annual per-patient cost of DFO treatment was approximately 
£19,000. DFO-related equipment, DFO drug, and home healthcare
were estimated to account for 43%, 19% and 24% of costs, respec-
tively. Other more minor components of total annual costs were for 
in-patient infusions, ICT home delivery services and monitoring 
costs.
Conclusion: Generally, patients are not achieving target serum fer-
ritin thresholds despite chronic treatment for iron overload. ICT
appears to negatively impact HRQOL; compliance with ICT is
poor; and, in the case of DFO, treatment costs well exceed the cost of 
DFO alone. These results suggest that current ICT in the real-world
setting is suboptimal with respect to various clinical, HRQOL and
economic outcomes.

Keywords: clinical effectiveness; economic burden; health-related
quality of life; ICT; iron overload
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INTRODUCTION

Patients with haematological disorders
such as thalassaemia, sickle cell disease 
and myelodysplastic syndromes (MDS) 
attend hospital outpatient appointments
to receive regular blood transfusions. A 
consequence of frequent blood transfu-
sions is excess iron or iron overload, which 
cannot be excreted naturally. This leads to
tissue damage and fibrosis.1,2 Furthermore, 
although in the short-term iron overload 
does not cause visible symptoms to the 
patient, in the long-term if iron overload
is not treated, many patients experience
cardiac complications – a main cause of 
death in this population. Desferrioxamine
(DFO; Desferal®, Novartis, Switzerland), 
an iron chelation therapy (ICT), is the 
standard life-long treatment for patients 
with iron overload due to chronic trans-
fusions.3 DFO is self-administered by the
patient at home by subcutaneous infusion 
over 8 to 12 hours, 5 to 7 days per week, 
either overnight or during the day.4 Al-
though effective, DFO is associated with
bothersome local site reactions including 
bumps, rashes, bruises and infections.5,6

Other side effects experienced by patients 
administered DFO include neutrope-
nia, haematological toxicity, shortness of 
breath, headaches and dizziness.7

In addition to these side effects, the 
DFO treatment regimen can also nega-
tively impact aspects of patients’ health-
related quality of life (HRQOL).4,8 A 
recent literature review revealed that few 
studies have focused on HRQOL in pa-
tients with iron overload.9 In those that 
did, the results showed that for patients re-

ceiving ICT, HRQOL could be impaired 
in the following domains: depression,10 fa-
tigue, dyspnoea, physical functioning and 
psychological distress.11

Although less burdensome, the oral
formulation of ICT, deferiprone (Fer-
riprox®x , Apotex, Canada), has been shown 
to be less effective at lowering hepatic iron
than subcutaneous DFO.12,13 Side effects 
including arthropathy and neutropenia, 
which require strict monitoring during 
therapy, can also be experienced by pa-
tients receiving deferiprone.14

To better understand the potential im-
pact of novel treatments for iron overload, 
it is important to understand the clinical
effectiveness, HRQOL and economic im-
pact of current ICT. The main objectives of 
the study described in this paper, which was
conducted in a UK cohort were to assess:

in the usual care environment
-

saemia, sickle cell disease and MDS
prescribed ICT, by comparing the 
Medical Outcomes Study Short Form 
Health Survey (SF-36) and Child
Health Questionnaire (CHQ-PF50)
responses against UK norms

with ICT therapy

MATERIALS AND METHODS

Study Design

The design and methods of this bi-
national hybrid chart review and single
patient interview study are reported else-
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where in greater detail.14 In this UK co-
hort, 60 patients with thalassaemia (n=40), 
sickle cell disease (n=14) and MDS (n=6) 
currently receiving ICT at four UK study 
sites (St Thomas’ Hospital, London; The 
Royal Bournemouth Hospital, Dorset; 
The Whittington Hospital, London;
King’s College Hospital and GKT School 
of Medicine, London) were invited to par-
ticipate in one study visit. A small number 
(n<75) of patients was considered accept-
able due to the low prevalence of such 
disorders.15,16 Furthermore, a comparable 
control group was not feasible given that 
the aim was to establish health and eco-
nomic outcomes within a real-world set-
ting using a naturalistic study design.15,16

UK central ethics review board ap-
proval was obtained. Upon receipt of 
informed patient consent, clinical data 
from the medical charts of subjects were
abstracted retrospectively. In addition,
sociodemographic, HRQOL, treatment
satisfaction, compliance and 30-day ret-
rospective resource utilisation data were
collected from an interview with each
subject. Using a secure internet site, ano-
nymised data were then entered into a 
study database by site study staff that 
would normally have access to the sub-
jects’ medical records.

Effectiveness of ICT

To evaluate the effectiveness of ICT, 
all documented serum ferritin level test re-
sults and adverse events from the subjects’ 
first and most recent years of ICT were ab-
stracted retrospectively from the medical
charts. During the study visit, subjects were 

asked if they had missed any prescribed 
doses of ICT over the previous 7-day pe-
riod. If the subject reported that the ICT
was not taken as prescribed, the number of 
missed doses was recorded and entered into 
the study database. Subjects were also asked 
if they had experienced any adverse events
during the previous 30 days. Adverse events 
specifically queried were site irritation or
soreness, nausea, breathing problems, ring-
ing in the ears, temporary hearing loss, de-
creased night vision, blurred vision, fever,
diarrhoea, abdominal pain, decreased ap-
petite, headache and/or joint pain.

HRQOL

Adult patients undergoing ICT com-
pleted the SF-36,17 and parents of children 
(age 5–17 years) undergoing ICT complet-
ed the CHQ-PF50. Both of these HRQOL
instruments have been shown to be reliable, 
valid and responsive in a number of popu-
lations, and are frequently used to measure 
HRQOL. 

Patients also completed the ‘Satisfaction
with ICT’ instrument,18 which is currently 
being validated. All HRQOL and satisfac-
tion analyses were based on the overall adult 
sample and included all treatments.

The SF-36 comprises 36-items yield-
ing a profile of eight concepts: Physical 
Functioning; Role Limitations – Physical;
Bodily Pain; General Health; Vitality; So-
cial Functioning; Role Limitations – Emo-
tional; and Mental Health. The SF-36 also
has a Physical Component and a Mental 
Component Summary Score.

The SF-36 data were then transformed
into the SF-6D, a descriptive profile of 
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health states. Each health state is com-
posed of six statements, one from each 
dimension, starting with Physical Func-
tioning and ending in Vitality. A total of 
9000 possible health states are defined in 
this way.19

Utilities were also estimated for the UK 
population using published algorithms
developed by Brazier et al.19 to transform
SF-36 scores into utility-based scores. 
Utility scores are a measure of health out-
come which assigns to each time period a 
weight ranging from 0 to 1, correspond-
ing to the HRQOL during that period.20

Utility scores can range between 1 (per-
fect health) and 0 (worst possible health as
measured by the SF-6D). 

The CHQ-PF50 measures HRQOL
in children as reported by the parent. The 
parent form (for parents of children aged
5–17 years) contains 50 items yielding 12
domains: Physical Functioning; Role/So-
cial Limitations – Physical; Bodily Pain;
General Health; Role/Social Limitations
– Emotional/Behavioural; Mental Health;
Behaviour; Self-Esteem; Parent Impact – 
Time; Parent Impact – Emotional; Fam-
ily Activities; and Family Cohesion. The
CHQ-PF50 also contains two summary 
scores: the Physical Summary Scale and
the Psychosocial Summary Scale.

Treatment Satisfaction with ICT

All participants 10 years of age and
older completed a 28-item self-admin-
istered ‘Satisfaction with ICT’ ques-
tionnaire comprising four domains: the
Perceived Effectiveness domain, which 
measures participants’ perceptions of the

clinical benefit; the Burden of ICT do-
main, which assesses the impact of ICT
on daytime and evening activities, sleep
and loss of independence; the Acceptance 
of ICT domain, which evaluates partici-
pants’ perceptions of convenience (or in-
convenience) of ICT, satisfaction with the
mode of administration, and the extent to
which benefits of treatment meet expecta-
tions; and the Side Effects of ICT domain, 
which assesses pain, side effects, and the 
potential negative impact of treatment on 
the body. Scores range from 1 to 5 where
1 represents ‘very dissatisfied’ and 5 repre-
sents ‘very satisfied’.

Annual Costs of ICT

To identify prior studies reporting 
costs of infused ICT, a literature review 
was undertaken (EMB reviews, Scirus and
Ovid Medline [1996–2005], PubMed
[1995–2005]), using the following key-yy
words (including MeSH terms): thalas-
saemia, sickle cell disease, myelodysplastic 
syndromes, cost, iron chelation, Desferal, 
desferrioxamine, deferiprone, L1, resource
use, and reimbursement. Only four studies 
were identified that contained data related 
to the costs of infused ICT.21–24

On the basis of the literature, a single 
composite list of cost variables (such as 
drug, equipment, monitoring toxic effects,
and psychotherapist) was created to serve 
as the basis for the health economics com-
ponent of the case report form. Frequency 
of use and unit cost data for each of these 
variables were identified from the litera-
ture, this study, administrative databases, 
and medical supply catalogues. To estimate
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the maximum total cost burden of ICT, 
only the cost of treatment with DFO was
estimated given that deferiprone does not 
require equipment or infusions because
it is an oral formulation. Data sources are 
presented in the results section alongside 
cost estimates. All costs are reported in 
2007 GBP (£).

RESULTS

Demographic Characteristics

The demographic characteristics of 
the sixty participants are summarised in
Table 1. Participants were mostly female
(female, n=38; male, n=22).

At the time of the study visit, 29
(48%) participants were being treated with
DFO, 18 (30%) with deferiprone, and 13
(22%) were on a combination of both. Mean
duration of therapy was 4.9±4.0 years. 
The mean dose and prescribed regimen for
DFO monotherapy was 34.9±13.1mg/y kg,
4.4±1.3 times/week. For deferiprone 
monotherapy, the mean total daily dose 
was 82.3±13.1 mg/kg with a mean total 
number of doses of 7.0±0.0 times/week.
For patients on combination therapy, the
mean DFO dose was 50.9±24.6 mg/kg,
prescribed 3.2±1.6 times/week; and the
mean total daily dose of deferiprone was 
71.6±17.6 mg/kg with a mean of 8.0±
3.9 doses/week.

Effectiveness of ICT

Despite ongoing ICT, serum ferritin 
levels remained very high over the mean
duration of ICT treatment. In DFO-treat-

ed subjects, for whom serum ferritin test
results were available, mean serum ferritin 
levels over the initial and most recent years 
of ICT were 3013±1370 ng/ml (n=8) and
2813±1740 ng/ml (n=25), respectively. 
These data were not available from the
initial year of ICT for subjects on com-
bination, and were unavailable for all but
one subject on deferiprone. In the most 
recent year of ICT, mean serum ferritin 
levels for combination and deferiprone 
subjects were 3347±2491 ng/ml (n=13)
and 2983±2167 ng/ml (n=19), respec-
tively (Figure 1). 

Table 1. Demographic characteristics of 
study sample. 

  n (%)

All patients 60 (100)

Age 

6–10 years 2 (3)

11–18 years 9 (15)

≥19 years 49 (82)

Gender  

Female 38 (63)

Male 22 (37)

Disease 

Thalassaemia 40 (67)

Sickle cell disease 14 (23) 

Myelodysplastic syndromes 6 (10)

Employment status 

Unemployed 31 (52)

Retired 6 (10)

Part-time 7 (12)

Full-time 16 (27)
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In general, mean serum ferritin levels
of patients receiving ICT were much high-
er than 1000 ng/ml (Figure 1, green line)
and in many patients, levels were higher 
than 2500 ng/ml (Figure 1, red line).

During the interview, non-compli-
ance with ICT during the previous 7 days
was assessed and 17 of 58 (30%) subjects 
missed at least two doses during this time
period. In addition to non-compliance, a 
notable number of adverse events to ICT
over the previous 30 days were observed in
this study cohort (Table 2). Site soreness 
(n=20) was the most common adverse
event in patients taking DFO; site sore-
ness (n=6) and irritation (n=6) were the

most common adverse events in patients 
taking combination; joint pain (n=3) was
the most common adverse event in pa-
tients taking deferiprone. Of the 23 DFO 
patients who reported adverse events, 35% 
of these (n=8) also reported that adverse 
events resulted in missed doses during the
previous 30 days (mean number of missed 
doses per patient, 4.1±2.7). Eight of 19 pa-
tients (42%) who reported missing at least
one dose of DFO over this same period,
did so because of adverse events. Trends 
were similar in patients on combination 
therapy at the time of the study visit. Two 
of eight (25%) patients in the combina-
tion group reporting adverse events also re-

Figure 1. Mean serum ferritin levels (most recent year of ICT).
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ported that these resulted in missed doses 
(mean number of missed doses in previous 
30 days, 2.5±0.7).

HRQOL

        SF-36 Domain and Summary Scores

Forty-nine participants older than 
18 years of age completed the SF-36 ques-
tionnaire. Mean SF-36 domain scores for 

males on ICT ranged from 40.81 for Gen-
eral Health to 67.50 for Mental Health. 
Compared with age- and gender-matched 
norms,25 study participants scored lower
on all SF-36 scales. Specifically, point dif-ff
ferences between UK male norms and 
the UK men on ICT in our study sample
(n=16) indicated a decrement ranging 
from 7.2 for the Mental Health domain to
36.25 for the Role Limitations – Physical
domain (Figure 2).

Table 2. ICT-related adverse events.

Adverse event Desferrioxamine*† Deferiprone* Combination
(AE) (n=29) (n=18) (n=13)  

≥1 AE‡ 23 (79) 4 (22) 8 (62)

Site irritation 17 (74) NA* 6 (75)

Site soreness 20 (87) NA* 6 (75)

Nausea 3 (13) 1 (25) 3 (38)

Breathing problems 0 (0) NA* 0 (0)

Ringing in the ears 4 (17) NA* 0 (0)

Temporary hearing loss 0 (0) NA* 0 (0)

Decreased night vision 1 (4) NA* 1 (13)

Blurred vision 2 (9) NA* 0 (0)

Diarrhoea 3 (13) 0 (0) 2 (25)

Fever 2 (9) NA* 0 (0)

Abdominal pain 7 (30) 1 (25) 2 (25)

Decrease in appetite NA§ 1 (25) 4 (50)

Headache NA§ 2 (50) 2 (25)

Joint pain NA§ 3 (75) 5 (63)

*Monotherapy AE.
†Only one of the patients experiencing an AE reported associated resource utilisation (2 doctor visits, 
1 nurse visit, 1 A&E visit, 1 admission to the hospital).
‡Patients who experienced at least one AE in relation to ICT in the previous 30 days.
§AE not queried for the type of therapy.
ICT=iron chelation therapy; NA=not applicable. 
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The mean SF-36 domain scores for
females on ICT in our study ranged from 
45.61 for Vitality to 66.29 for Social Func-
tioning. Compared with age- and gender-
matched norms,25 study participants 
(n=33) scored lower on all SF-36 scales.
Specifically, decrements ranged from 3.68
for the Mental Health domain to 41.43
points for Role Limitations – Physical
(Figure 3).

The mean SF-36 summary scores for 
males were 38.23 for the Physical Com-
ponent Summary scale and 44.93 for the
Mental Component Summary scale, well

below the norm of 50. Compared with 
age-matched norms (n=768), male study 
participants (n=16) scored lower on both
SF-36 summary scales (decrements of 6.17 
for the Mental Component Summary 
and 14.47 for the Physical Component 
Summary).

SF-36 summary scores for females in 
the UK on ICT were 38.39 for the Physi-
cal Component Summary and 45.45 for
the Mental Component Summary. Com-
pared with age-matched norms (n=1107),
female study participants (n=33) scored 
lower on both SF-36 summary scales (dec-

Figure 2. UK male study participants (mean age, 31.78 years) scored lower on all SF-36 domains 
compared with age-matched norms.
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rements of 3.55 for the Mental Compo-
nent Summary and 11.91 for the Physical
Component Summary).

        SF-6D Utilities

A mean utility score of 0.66 (n=49; 
min=0.37, max=0.95) was generated for
UK study participants on ICT, which is
lower than that for patients who are re-
ceiving dialysis for chronic kidney disease,
who have a utility score of 0.72 (n=38),26 

and lower than that of age-matched norms 
(0.81, n=361).27

CHQ-PF50 Domain and Summary        
Scores

CHQ-PF50 HRQOL data revealed
similar results to the SF-36 scores. The
CHQ-PF50 was completed by parents 
of all children aged 18 years or younger 
(n=11). UK mean CHQ-PF50 domain
scores ranged from 46.59 for the General
Health domain to 85.91 for the Family 
Cohesion domain. Compared with US
age-matched norms,28 UK study par-
ticipants scored lower on all CHQ-PF50
scales (reduced point differences ranged

Figure 3. UK female study participants (mean age, 33.97 years) scored lower on all SF-36 domains 
compared with age-matched norms.
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Table 3. Estimated mean weighted annual per-patient cost associated with infused ICT drug, equipment 
and monitoring.

Cost component Data sources* Mean annual weighted cost, £†  

DFO drug ‡ 3671§

Home delivery ‡ 297

Infusions in healthcare setting ‡ 1595

Home healthcare 24 4411

EquipmentΔ  

Pump (purchased) 29‡ 212

Elastomeric balloon infusor 30‡ 7336

Portacath ‡ 101¶

Disposables# 29, 31–33‡  343

Equipment total  7992

Monitoring  

Serum ferritin level ‡ 79

Audiology 23, 34‡ 203

Ophthalmology 23, 34 108

Skeletal survey 23, 34 18

Psychotherapy visits 23, 34 138

Adverse events 34‡  169

Monitoring total  715

Total cost  18,681
*Data sources for resource utilisation profiles and unit costs.

†Cost weighted by percentage of patients using resource and for DFO, by patient age. Costs are reported in

GBP 2007 (£) using UK medical inflation indices.34 

‡Source: study data.

§The mean weighted annual cost reflecting actual patient-reported compliance is £3671. Cost increases to 

£4421 when 100% compliance is assumed.

ΔUnit costs provided by equipment supply companies.

¶Includes annual weighted cost for a portacath, needles for a portacath, and the surgery for the 
portacath implant.

#Includes syringes, needles, infusion sets, tape, alcohol pads, gauze, sharp bins and batteries.

DFO=desferrioxamine; ICT=iron chelation therapy.
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from 5.58 for Mental Health to 30.99 for
Family Activities) except for Family Cohe-
sion, Behaviour and Self-Esteem domains.

CHQ-PF50 summary scores were
37.19 for the Physical Summary Scale and 
46.05 for the Psychosocial Summary Scale. 
Compared with US age-matched norms,
UK study participants scored lower on 
both CHQ-PF50 summary scales (dec-
rements were 4.75 for the Psychosocial 
Summary Scale and 16.41 for the Physical 
Summary Scale).

‘Satisfaction with ICT’ Scores

The ‘Satisfaction with ICT’ question-
naire was completed by all patients over
10 years of age (n=58). Mean scores for
the Satisfaction with ICT domains were
highest for Perceived Effectiveness of ICT 
(4.36) followed by Burden of ICT (3.52),
and then Acceptance of ICT (3.28). Side 
Effects of ICT was the lowest mean score
(3.14).

When mean satisfaction scores were
plotted against ratings of an overall satis-
faction question, patients in the ‘satisfied’ 
group scored the highest for Perceived Ef-ff
fectiveness and Acceptance of ICT, but
also had the lowest mean scores for Burden 
and Side Effects of ICT.

Annual Costs of ICT (DFO)

The total estimated mean weighted
annual per-patient cost of DFO treatment
was approximately £19,000 (Table 3). 
DFO-related equipment, DFO drug, and
home healthcare, were estimated to account 
for 43%, 19% and 24% of costs, respective-

ly. The largest component of the total an-
nual cost was equipment, estimated to be 
£7992. The estimated annual cost of DFO 
was £3671. If compliance was assumed to
be 100%, mean weighted drug costs would 
increase to £4421. Home healthcare was 
the next most significant contributor of 
cost, totalling £4411. Other more minor
components of total annual costs were for
in-patient infusions (£1595), ICT home 
delivery services (£297) and monitoring 
costs (£715).

DISCUSSION

Overall, data from this study suggest
that current ICT in the real-world set-
ting is suboptimal with respect to various
health and economic outcomes. Patients
are not achieving their target serum fer-
ritin thresholds despite chronic treatment 
for iron overload, ICT appears to nega-
tively impact their HRQOL, and compli-
ance to ICT is poor. Also, in the case of 
DFO, treatment costs well exceed the cost
of DFO alone.

Despite an average of approximate-
ly  5 years of ICT, mean serum ferritin
levels in most subjects remained above
2500 ng/ml – a level considered elevated 
and associated with cardiovascular dis-
ease35–37 and mortality.37 Improved out-
comes are typically associated with serum
ferritin levels below 1000 ng/ml.38

Adverse events associated with ICT
during the 30 days prior to the study visit 
were fairly common, with local reactions 
such as irritation and soreness at the infu-
sion site, the most frequently reported (ap-
proximately 75% of subjects). Two other
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studies have reported similar findings. In
the first study,39 of the 89% of subjects re-
porting adverse events, the most common 
were redness, itching and pain. In the oth-
er study40y the most common side effects of 
ICT were pain, tenderness, itching, ery-yy
thema, swelling and a burning sensation at 
the infusion site.

Given the burdensome DFO regimen 
of 8- to 12-hour infusions 5 to 7 times per 
week and the prevalence of bothersome 
side effects of current ICT it is not surpris-
ing that compliance was generally poor.41

Consistent with these studies, a significant 
number of subjects in this UK cohort also
reported that they had not taken their
ICT as prescribed. More than half of the
subjects reported that at least one dose 
was missed in the previous 7 days, while
40%–50% of subjects (depending on their
regimen) reported missing at least two
doses over this same period. The associa-
tion between ICT-related adverse events
and non-compliance observed in this
study is also consistent with the findings
of other earlier studies.42,43

Patients with thalassaemia, sickle cell
disease, and MDS currently undergoing 
ICT had much lower HRQOL scores
compared with population norms, and in
particular for the General Health, Role 
Limitations – Physical, and Physical Func-
tioning domains of the SF-36. The dif-ff
ference between the SF-36 domain study 
scores and the population norms were of-ff
ten 3 to 5 units. Therefore, these results are 
clinically meaningful and significant,44,45

and infer that changes need to be made 
to ICT treatment for patients with iron 
overload.

The CHQ-PF50 data revealed similar
results, with participants scoring lower on
all CHQ-PF50 domains compared with
US population norms, except for Fam-
ily Cohesion, Behaviour and Self-Esteem
domains. 

The findings that HRQOL is compro-
mised in patients with ICT are in line with
previous studies.39 Furthermore, given that 
patients on dialysis have a utility score of 
0.72, it can be inferred that a utility score 
of 0.66 for patients receiving ICT is very 
low, indicating a relatively poor health
state.26

Overall mean satisfaction scores
showed that patients were satisfied with 
the perceived effectiveness of their ICT 
but less with the burden of ICT, and side 
effects of ICT. As a score of 5 represents 
‘very satisfied’ for all items in a domain, a 
mean of 3.5 or more suggests that most pa-
tients were rather satisfied with most or all
of the items in the domain. Specific ques-
tions regarding satisfaction with ICT elic-
ited more critical responses, as is generally 
the case.46 Consistent with this finding, a 
closer examination of mean satisfaction 
scores plotted against ratings of an overall
satisfaction question from the ‘Satisfaction 
with ICT’ questionnaire, demonstrated
that patients identified as ‘satisfied’ were
perhaps not as satisfied with ICT as over-
all scores first indicated.

Based on a more comprehensive cost-
ing assessment than has been reported
previously, the total annual cost of infused
ICT estimated in this study is significant
and much higher than the cost of DFO 
alone. Among the four published studies 
we identified,21–24 only one22 reported the 
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mean annual ICT per-patient cost, which 
was estimated to range from $12,719 to
$24,845 (USD 1998), but only the costs 
associated with DFO and home health-
care services were included. In another of 
these studies,24 the lifetime cost of DFO 
was estimated to be about $63,000 (USD
1996). Three of the studies21,23,24 present-
ed lifetime treatment costs of beta-thala-
ssaemia, but in two of these21,23 it was not 
possible to disaggregate the cost of DFO 
treatment from that of the treatment for 
underlying disease. In the US implemen-
tation of this study, which was conducted
concurrently using a standard protocol
and case report form,28 total annual ICT 
treatment costs were estimated to be 
about US$30,000. However, it is difficult
to relate current cost estimates to those
reported in the literature, given the small
number of previously published studies
and variability in study designs. Further-
more, to simplify the methodology, only 
the per-patient cost of annual treatment 
with DFO was estimated. Given the need
for infusion-related equipment and sup-
plies, it is possible that the DFO cost
could represent an upper limit to ICT
cost estimates.

Some additional limitations of this
study deserve comment. These results do
not distinguish the impact of ICT from 
that of the underlying condition and the
adverse events reported may be a con-
sequence of ICT and the patient’s con-
dition. Further research could evaluate
outcomes related to the patients’ condi-
tions. In particular, since the HRQOL of 
iron-overloaded patients is already poor,
studies could explore HRQOL scores

between patients defined as ‘well’ versus 
those who are ill with frequent hospital
or doctor visits. Alternatively, HRQOL
scores of iron-overloaded patients could
be compared with those of other patients
with chronic conditions rather than UK 
population norms.

Further studies could also investigate
the number of red blood cell transfusions
the patients received during therapy, and
the extent to which HRQOL is related to
compliance. 

Finally, some caution is necessary in 
the interpretation of these results given 
that sample sizes were small. A high de-
gree of variability was observed across all 
study outcomes, thus studies with larger
sample sizes may provide greater certainty 
of results.

CONCLUSION

This study provides some evidence
that ICT in the real-world setting is sub-
optimal with respect to various clinical, 
HRQOL and economic outcomes. Over-
all, study subjects had not achieved target 
serum ferritin thresholds despite chronic
treatment for iron overload with ICT.
Observed compliance to ICT was gener-
ally poor, and treatment appeared to nega-
tively impact the HRQOL of subjects. 
Total estimated annual DFO cost per pa-
tient was substantial (≈£19,000). The larg-
est estimated components of total annual
cost were those related to equipment and
the medication itself, followed by home
healthcare costs. Novel treatments for ICT
which are more tolerable, less burdensome
and less costly are warranted.
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