
342 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY  g  August 2016 www.jcso-online.com 

Original Report

Effects of IV iron treatment with 
ferumoxytol on health-related quality of 
life of patients with iron deficiency anemia

I
n the United States and worldwide, iron defi-
ciency anemia (IDA) is one of the most com-
mon types of anemia.1 In industrialized coun-

tries, most IDA cases are linked to abnormal uterine 
bleeding (AUB), gastrointestinal (GI) bleeding, 
cancer, postpartum bleeding, or chronic kidney dis-
ease.2,3 The etiology of IDA in such patients repre-
sents the common pathophysiologic processes that 
lead to IDA, including blood loss, malabsorption, 
inadequate iron intake, and inflammatory disease. 
Iron is essential for the function of many key pro-
teins including hemoglobin (Hb) and myoglobin 

(involved in oxygen transport and exchange), cyto-
chromes (energy generation), various enzymes (cell 
proliferation and neurotransmission), and immune 
function. Iron deficiency can, therefore, have sig-
nificant physiologic consequences that may have 
an impact on patients’ health-related quality of 
life (HRQoL) .4,5,6 The impact of disease on peo-
ple and their experiences as they receive treatments 
are in many cases best captured through reports 
from the patients themselves using validated assess-
ment instruments.7 Many symptoms such as fatigue, 
depression, or discomfort and their degree of impact 
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are only knowable by the patient. 
Patient-reported outcomes (PROs) are commonly 

included in clinical trials to understand the impact of a 
treatment on symptoms, functioning or HRQoL and the 
full reporting of all PRO data associated with a clinical 
trial is being encouraged and more rigorously evaluated.8 
Currently available data from randomized controlled trials 
on the HRQoL of patients with IDA, and on whether treat-
ment can improve their HRQoL, are sparse. Outcomes of 
patients with IDA have focused predominantly on fatigue, 
but the full picture of the impact on other HRQoL effects 
has rarely been reported, with open-label studies lack-
ing placebo controls, and in some instances also lacking 
HRQoL domain mean scores, or baseline data, limiting the 
interpretation of those results.9- 15 Achieving a more com-
prehensive understanding of the impact of disease and its 
treatment on patients may be a valuable adjunct to clinical 
decision making in the case of IDA patients who are unre-
sponsive to or intolerant of oral iron, because historically 
these patients have remained chronically undertreated.

To address those questions, we analyzed HRQoL data 
collected from the previously reported phase 3 study of 
ferumoxytol safety and efficacy.16 The initial trial results 
reported secondary endpoints associated with fatigue (using 
the Functional Assessment of Chronic Illness Therapy-
Fatigue scale (FACIT-Fatigue), the Medical Outcomes 
Survey Short Form-36 (SF-36) Vitality domain, and 
the Linear Analogue Scale Assessment [LASA] Energy 
domain) in line with the study Statistical Analysis Plan, 
but did not comprehensively report all the HRQoL data 
captured. This current report presents all of the HRQoL 
data captured in that study, which included: fatigue, physi-
cal functioning, social functioning, and emotional well-
being. The aim is to fully explore the breadth of differences 
in HRQoL improvement when comparing the treatment 
of IDA with ferumoxytol to placebo, the clinical meaning-
fulness of these changes and/or differences, and finally the 
impact of IDA on HRQoL outcomes compared with pop-
ulation norms where available.

Methods

Study design
The current report presents analysis of patient-reported 
outcomes data from a previously published phase 3 ran-
domized, placebo-controlled, double-blind trial, which 
examined the safety and efficacy of intravenous (IV) feru-
moxytol on HRQoL compared with IV placebo in IDA 
patients with a history of unsatisfactory oral iron therapy 
or in whom oral iron cannot be used (NCT01114139).16

In the original trial, after a 2-week screening period, 
patients with IDA were randomized 3:1 to receive 510 mg 
ferumoxytol (volume 17 mL) or normal saline placebo at 
the baseline visit (day 1), followed by a second dose 2-8 
days later (week 1). Patients were observed weekly until the 

end of the 5-week treatment period (weeks 2-5). The study 
was conducted with adherence to and compliance with 
the Declaration of Helsinki and Good Clinical Practice 
Guidelines. The study protocol was reviewed and approved 
by an institutional review board at each study center, and 
patients provided written informed consent prior to study 
start.

Patients 
A full description of the inclusion and exclusion criteria has 
been published previously.16 Briefly, eligible patients were 
men and non-pregnant, non-breastfeeding women aged 18 
years or older and with a serum Hb level of 7.0- <10.0 g/dL 
 and a transferrin saturation (TSAT) level of less than 20%. 
Eligible patients had either failed oral iron therapy or were 
intolerant to oral iron. Patients were excluded if they had 
a history of allergy to IV iron (ferumoxytol is contraindi-
cated in patients with history of allergic reaction to any 
intravenous iron product and has a Boxed Warning for 
risk for serious hypersensitivity/anaphylaxis reactions) or a 
serum ferritin level of more than 600 ng/mL, anemia due 
to known causes other than iron deficiency, hematologic 
malignancy, or were on dialysis or with an estimated glo-
merular filtration rate of less than 30 mL/min per 1.73 m2 

 of body area. Those who received parenteral iron ther-
apy or another investigational agent within 4 weeks prior 
to screening, or oral iron or a blood transfusion within 2 
weeks prior to screening, were also excluded.

Patients were stratified by baseline Hb level (>7.0 to  
≤8.5 g/dL or >8.5 to <10.0 g/dL) and by categories of 
underlying condition (AUB, cancer, GI disorders, post-
partum, and other [eg, nutritional iron deficiency, rheu-
matoid arthritis, heart failure]). Patients with more than 
one underlying condition potentially contributing to IDA, 
were assigned to one category based on the investigator’s 
assessment of the likely greatest contributor.

Patient-reported outcome measures
This study included 3 PRO measures: the Functional 
Assessment of Chronic Illness Therapy-Fatigue Scale 
(FACIT-Fatigue)17 the Medical Outcomes Survey Short 
Form-36 (SF-36)18, and the Linear Analogue Scale 
Assessments (LASA).19 The FACIT-Fatigue questionnaire 
was administered at baseline and every week thereafter to 
week 5. The SF-36 and LASA questionnaires were admin-
istered at baseline, week 3, and week 5 only.

FACIT-Fatigue. This is a 13-item patient-reported assess-
ment of fatigue with a 7-day recall period. Items are scored 
on a scale of 0-4 (0, Not At All and 4, Very Much So). To 
score the FACIT-Fatigue, all items are summed to create 
a single fatigue score with a range of 0-52. Higher scores 
represent better functioning or less fatigue. The FACIT-
Fatigue has shown good reliability and validity in non-
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IDA populations17 and more recently in IDA-specific 
populations.20

A clinically meaningful difference or minimal impor-
tant difference (MID) in the FACIT-Fatigue score has 
been reported as 3.0.21,22 US population norms have been 
reported as a mean of 43.6 (SD, 9.4), with a mean popula-
tion value in anemic cancer patients of 23.9 (SD, 12.6).21

SF-36. This is a validated generic HRQoL instrument for 
use in a range of conditions as well as the general pop-
ulation. Thirty-six items assess patient health across 8 
domains: Bodily Pain (BP), General Health Perceptions 
(GH), Mental Health (MH), Physical Functioning (PF), 
Role Limitations due to Emotional Health Problems (RE), 
Role Limitations due to Physical Health Problems (RP), 
Social Functioning (SF), and Vitality (VT). All items use 
categorical response options (range, 2-6 options). From 
the individual subscales, 2 component summary scores are 
generated for physical and mental health. The first 5 sub-
scales (PF, RP, BP, GH, VT) produce the physical com-
ponent score (PCS) and the last 5 subscales (GH, VT, SF, 
RE, MH) produce the mental component score (MCS); 
the GH and VT subscales overlap between the 2 overall 
components. The scores for each subscale are converted to 
norm-based scores (based on the 1998 US general pop-
ulation), with a mean of 50 and a standard deviation of 
10. A score of 100 represents the best health. The validity 
and reliability of the SF-36 has been well established.23 An 
MID of 5.0 has been reported for all SF-36 domains.24

The SF-36 is also useful to derive population-based util-
ity values by applying the SF-6D algorithm25. Utility val-
ues represent preference-based weights of a health state 
with values ranging from 1 (full health) to 0 (dead), with 
some health states categorized as worse than dead (<0), 
and can be combined with survival data to produce a mea-
sure of quality-adjusted life-years (QALYs). The SF-6D is 
based on 11 items from the SF-36, representing 6 multi-
level dimensions that describe 18,000 health states. Any 
patient who completes the SF-36 can be uniquely classi-
fied according to the SF-6D for economic analyses. The 
SF-6D can be regarded as a continuous outcome scored on 
a scale of 0.29-1.00, with 1.00 indicating “full health,” with 
a reported mean MID of 0.041.26 US population norms 
with a mean of 0.75-0.80 (varying by age group and gen-
der) have been reported.27

LASA. The LASA consists of 3 visual analogue scales 
(VAS), 1 for each of the following domains: Energy Level, 
Activities of Daily Living (ADL), and Overall Quality of 
Life (QoL). Each VAS has a 7-day recall period and con-
sists of a 100-mm line with a left anchor representing the 
worst possible score (0) and the right anchor representing 
the best possible score (100). Higher scores are indicative 
of better functioning and HRQoL. VAS scales have been 

established as valid and reliable PRO tools.28 
MID values associated with the LASA energy, ADL, 

and QoL domains have been reported as 9.61, 8.74, and 
9.81, respectively.19 No population norm data have been 
reported.

Statistical analysis
Analysis set and missing data. All analyses were conducted 
on the intent to treat (ITT) population, which included 
any randomized patient with exposure to the study drug 
(ferumoxytol) or placebo by randomized treatment assign-
ment. PRO measures were scored in accordance with their 
user manual scoring algorithms. The change from baseline 
value was imputed to zero (0) for missing values at post-
baseline visits. Sensitivity analyses were conducted with no 
imputation for missing values.

Patient-reported outcomes analyses. Mean change scores 
from baseline to each follow-up week (1-5) in the FACIT-
Fatigue scale score, and baseline to week 5 for the SF-36 
and LASA domains were compared across the treatment 
arms. The proportion of patients achieving or exceeding 
the MID from baseline to week 5 was calculated for the 
FACIT-Fatigue and all domains of the SF-36. 

Differences between treatment groups in continu-
ous outcomes were evaluated using analysis of covariance 
(ANCOVA), with the ANCOVA model adjusted for base-
line Hb level and primary underlying condition (ie, AUB, 
postpartum anemia, cancer, GI disorders, or other con-
ditions). Categorical outcomes were evaluated using the 
Cochran-Mantel-Haenszel test, adjusting for baseline 
Hb level and primary underlying condition. Within group 
change over time from baseline to the various post baseline 
assessment time points were assessed using paired t tests, 
expressed as 95% confidence interval (CI). Statistical sig-
nificance was established if the P value was ≤.05.

Results

Patient characteristics
A total of 812 patients were randomized to 2 groups (feru-
moxytol, 609; placebo, 203). The ITT population included 
808 patients who had any exposure to study drug (feru-
moxytol, 608; placebo, 200) and excluded 4 patients 
who withdrew from the study before administration of 
study drug. Detailed information about patient disposi-
tion, including the CONSORT patient flow diagram are 
available as part of the online supplementary informa-
tion accompanying original study publication.16 Baseline 
patient demographic and clinical characteristics of the 2 
treatment groups were comparable (Table), including mean 
baseline Hb levels (ferumoxytol 8.8 g/dL; placebo, 8.9 g/
dL) and mean baseline TSAT levels (ferumoxytol, 7.0%; 
placebo, 5.4%). Similarly, baseline mean patient-reported 
outcome scores were comparable across the 2 treatment 
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TABLE Baseline patients demographic and clinical characteristics

Characteristic
Treatment group

Ferumoxytol (n = 608) Placebo (n = 200)

Mean age, y (SD) 44.8 (13.82) 46.0 (13.58)

Sex, n (%)

   Female 542 (89.1) 178 (89.0)

   Male 66 (10.9) 22 (11.0)

Mean height, cm (SD) 163.2 (8.74) 163.3 (8.57)

Mean weight, kg (SD) 78.8 (24.42) 79.0 (23.81)

 Race, n (%)   

   American Indian/Alaskan Native 3 (0.5) 2 (1.0)

   Asian 98 (16.1) 32 (16.0)

   Black/African American 152 (25.0) 50 (25.0)

   Native Hawaiian/other Pacific Islander 1 (0.2) 0 (0.0)

   White 340 (55.9) 111 (55.5)

   Other/multiracial 14 (2.3) 5 (2.5)

Ethnicity, n (%)

     Hispanic/Latino 110 (18.1) 34 (17.0)

     Not Hispanic/Latino 498 (81.9) 166 (83.0)

Baseline measurements, mean (SD)

   Hb level, g/dL 8.9 (0.89) 8.8 (0.89)

   TSAT, % 7.0 (12.9) 5.4 (4.9)

   Serum ferritin level, ng/ml 22.6 (80.7) 20.7 (59.8)

Hb subgroups, n (%)

     >7.0 to ≤8.5 g/dL 189 (31.1) 62 (31.0)

     >8.5 to <10.0 g/dL 419 (68.9) 138 (69.0)

Primary underlying condition subgroups, n (%)

     AUB 260 (42.8) 84 (42.0)

     Cancera 29 (4.8) 10 (5.0)

     GI disorders 173 (28.5) 58 (29.0)

     Postpartum anemia 4 (0.7) 0 (0.0)

     Otherb 142 (23.4) 48 (24.0)

Patient-reported outcomes measure, mean (SD)

   FACIT-Fatigue
      (population norm, 40.1 [10.4])

24.1 (11.8) 
(n = 593)

24.7 (11.3) 
(n = 195)

   SF-6D Utility score
       (population norm, 0.75-0.80)

0.62 (0.15) 
(n = 595)

0.63 (0.14) 
(n = 197)

   LASA domain

      Energy 35.5 (20.7) 
(n = 509)

36.2 (21.8) 
(n = 171)

      Activities of daily living 43.3 (23.1) 
(n = 509)

42.5 (23.0)
(n = 171)

      Quality of life 46.9 (23.9) 
(n = 508)

48.6 (24.0) 
(n = 171)

AUB, abnormal uterine bleeding; FACIT, Functional Assessment Of Chronic Illness Therapy; GI, gastrointestinal; Hb, hemoglobin; LASA, Linear Analogue Scale 
Assessment; SF-36, Medical Outcomes Survey Short Form-36; SF-6D, 6-dimensional preference-based measure of health status derived from SF-36; TSAT, transferrin 
saturation

aThere were 9 additional patients with cancer who were assigned to different categories based on the investigators’ assessment that another comorbid condition was 
the likely greatest contributor to their IDA. bIncluded nutritional iron deficiency, heart failure, and rheumatoid arthritis.
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groups for all domains and 
HRQoL concepts (Table, 
Figure 1). All baseline scores 
were clinically meaningfully 
lower than the population 
norms for FACIT-Fatigue 
(MID, 3.0), SF-36 domains 
(MID, 5.0; Figure 1) and 
SF-6D utility score (MID, 
0.04).

FACIT-Fatigue
Ferumoxytol was supe-
rior to placebo in the mean 
improvement in fatigue score 
from baseline to each fol-
low-up assessment (Figure 
2). Although both treat-
ment arms showed improve-
ment in fatigue at weeks 1 
and 2, only the ferumoxy-
tol-treated group contin-
ued to show an increase in 
FACIT-Fatigue scores from 
weeks 3-5, whereas the pla-
cebo group demonstrated 
no further improvement. By 
week 5, the mean increase in 
FACIT-Fatigue scores for 

ferumoxytol-treated patients was 11.7 (SD,11.7), com-
pared with 6.8 (SD, 9.5) for those receiving placebo. After 
controlling for baseline Hb and underlying condition, the 
lower bound confidence interval of the between-group dif-
ference (mean, 4.9; 95% CI, 3.1-6.7; P < .001) was above 
the MID, indicating a clinically meaningful between-
group difference. Similarly, at week 5, the proportion of 
patients achieving or exceeding the MID was significantly 
higher for ferumoxytol patients (72%) than for the pla-
cebo-treated patients (59%; P < .001). The correlation of 
FACIT-Fatigue scores with hemoglobin level (grouped in 
0.5 g/dL categories) across the treatment period was high 
(r = 0.97, P = .002). The week-by-week changes from base-
line in FACIT-Fatigue scores and the mean weekly values 
for Hb levels and measures of iron status, TSAT and CHr 
(reticulocyte Hb content) are shown in Figure 3.

SF-36 
Patients in the ferumoxytol group showed greater mean 
improvement of all HRQoL domains from baseline to 
week 5 than did placebo patients (Figure 4). Both groups 
demonstrated some improvement from baseline. However, 
only in ferumoxytol-treated patients did the level of change 
reported in almost all domains (VT, PF, RP, SF, RE, MH, 
and MCS) correspond with clinically meaningful improve-

FIGURE 1 Mean baseline SF-36 scores.

Note: Error bars represent 95% confidence intervals (1.96 x standard error).

FIGURE 2 FACIT-Fatigue mean scores.

FACIT, Functional Assessment of Chronic Illness Therapy

Note: Between group difference in change scores: *P < .05; **P < .001; ***P < .0001. 
P-value was derived from the least squares means and an analysis of covariance model, 
adjusted for baseline hemoglobin and underlying condition. Error bars represent 95% confi-
dence intervals (1.96 x standard error).
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ment. The lower bound 95% CI in all these cases was 
greater than the MID of 5.0. By those criteria, none of the 
changes in the placebo-treated patients exceeded the MID.

SF-6D
From baseline to week 5, there was significantly greater 
improvement in SF-6D utility scores in patients in the 
ferumoxytol group compared with those in the placebo 
group (mean change, 0.11 vs 0.04, respectively; P < .0001). 
After controlling for baseline covariates, the lower bound 
CI of the between-group difference (mean, 0.07; 95% CI,  
0.05-0.09) was higher than the MID of 0.041, indicating a 
clinically meaningful between-group difference. Likewise, 
the level of improvement reported in the ferumoxytol-
treated patients was clinically meaningful (95% CI, 0.10-
0.12), which was not true of the level of improvement 
reported by placebo-treated patients (95% CI, 0.02-0.06).

LASA 
The mean improvement of all LASA domain scores from 
baseline to week 3 and week 5 was better among feru-
moxytol-treated patients that among those who received 
placebo (Figure 5). The level of improvement reported for 
all LASA domains was clinically meaningful in ferumoxy-

tol-treated patients. At week 5, the lower bound 95% CI of 
each ferumoxytol mean change score was greater than the 
associated Energy, ADL, and QoL domain MIDs (9.61, 
8.74, and 9.81, respectively). No changes in LASA domain 
scores in placebo-treated patients achieved this definition 
of clinical meaningfulness. 

Discussion

Capturing the impact of disease and treatment on patients’ 
HRQoL by using patient-reported outcome measures is a 
useful adjunct to clinical decision making for patients, phy-
sicians, and other health care providers. It is essential to 
fully understand the impact of IDA on patients’ HRQoL 
in order to evaluate the benefits and value an IV therapy 
could offer. This study aimed to explore the impact of IDA 
on HRQoL outcomes, and further, to assess the magnitude 
of the impact of ferumoxytol compared with placebo on 
these important HRQoL endpoints. 

Ferumoxytol is an IV iron therapy approved by the 
FDA for treatment of IDA in patients with chronic kid-
ney disease. A recent study demonstrated that ferumoxytol 
was effective in patients with IDA and a history of unsat-
isfactory oral iron therapy or in whom oral iron cannot 
not be used. In that study, the proportion of ferumoxytol 

FIGURE 3 Weekly laboratory values and FACIT-Fatigue change from baseline. 

CHr, reticulocyte hemoglobin content; FACIT, Functional Assessment of Chronic Illness Therapy; TSAT, transferrin saturation

P < .05 at each time point for mean difference between treatment groups in change from baseline. 

Strauss et al



348 THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY  g  August 2016 www.jcso-online.com 

Original Report

patients achieving an Hb increase of ≥2.0 g/dL at week 5 
was 81.1%, compared with 5.5% of placebo patients (P < 
.0001); the mean increase in Hb in was 2.7 g/dL compared 
with 0.1 g/dL, respectively (P < .0001); and the increases 

in TSAT were 11.4% and 
0.4% respectively (P < 
.0001).16

As demonstrated by the 
baseline PRO characteris-
tics of this patient popu-
lation, IDA has a signifi-
cant impact on patient 
HRQoL. The baseline 
levels of patient-reported 
fatigue as measured by the 
FACIT-Fatigue scale were 
more than 15 points (1.5 
SDs) below the population 
norm, with 3 points con-
sidered to indicate a clin-
ically meaningful decre-
ment. This level of fatigue is 
in line with that previously 
reported in anemic can-
cer patients (mean, 23.9; 
SD, 12.6).21 Likewise, the 
baseline LASA Energy, 
Activity, and QoL mean 
scores were similar to those 
reported by anemic cancer 

patients who were undergoing cytotoxic che-
motherapy in 2 large clinical trials involving 
more than 3,500 patients (38.6-39.4, 38.8-
40.8, and 45.4-46.4, respectively),29,30 and 
the SF-36 Vitality domain scores were more 
than 10 points (1 SD) below the population 
norm. Notably, decrements of this level and 
greater (5-10) on the Vitality domain of the 
SF-36 have been associated with an inability 
to work, job loss in the subsequent year, and 
hospitalization over the next year in analyses 
performed on a large population data set of 
3,445 patients from the Medical Outcomes 
Study.31 

Based on the findings of the present study, 
it is evident that the impact of IDA is not 
limited to fatigue, but also affects many other 
aspects of patients’ HRQoL. At baseline, all 
SF-36 domains were clinically, meaning-
fully lower than the population norm (MID, 
5.0); almost all domains, with the exception 
of Bodily Pain, were around 1 SD below the 
population norm. This global impact of IDA 
on patients’ HRQoL was also reflected in the 
SF-6D utility values, which were around 0.15 

points below the population mean of 0.75-0.80, exceed-
ing a clinically meaningful decrement of 0.041.26 These 
findings are consistent with many previous studies dem-

FIGURE 4 SF-36 Mean change from baseline to week 5.

Notes: Between group difference in change scores: *P < .05; **P < .001; ***P < .0001. P-value was derived from the least squares 
means and an analysis of covariance model, adjusted for baseline hemoglobin and underlying condition. Error bars represent 95% confi-
dence intervals (1.96 x standard error).

FIGURE 5 LASA mean change from baseline to week 3 and week 5.

LASA, Linear Analogue Scale Assessment

Notes: Between group difference in change scores: *P < .05; **P < .01; ***P < .001. P-value was derived 
from the least squares means and an analysis of covariance model, adjusted for baseline hemoglobin and under-
lying condition. Error bars represent 95% confidence intervals (1.96 x standard error). 
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onstrating the relationship between decreased work capac-
ity, and endurance, with both non-anemic iron deficiency 
and iron deficiency anemia.5 In the IDA patient popula-
tion with this poor baseline HRQoL profile, ferumoxytol 
demonstrated superiority over a strong placebo response 
in all HRQoL domains. Ferumoxytol provided signifi-
cantly greater, and clinically meaningful, improvement in 
FACIT-Fatigue from baseline to week 5; almost restor-
ing fatigue levels to population norms over that period. 
FACIT-Fatigue improvements were mirrored in the alter-
native measures of fatigue using specific domains in the 
LASA and SF-36 instruments. The LASA Energy domain 
and SF-36 Vitality domain both demonstrated signifi-
cantly greater improvement in fatigue with ferumoxy-
tol than placebo. Furthermore, ferumoxytol consistently 
showed clinically meaningful levels of improvement; while 
placebo-treated patients showed some improvement, the 
level of change was not considered clinically meaningful 
based on published MIDs. 

This pattern of results and clinically meaningful 
improvement was consistently reported across almost all 
SF-36 domains. All domains demonstrated ferumoxytol’s 
superiority over placebo. In the ferumoxytol treatment arm, 
7 of the 10 domains (VT, PF, RP, SF, RE, MH, MCS) 
also showed clinically meaningful improvement, whereas 
no clinically meaningful improvements were reported for 
placebo. Correspondingly, 9 of the 10 domains (VT, PF, 
RP, SF, RE, MH, GH, PCS, MCS) showed a significantly 
higher proportion of patients achieving the MID in the 
ferumoxytol treatment arm. The only SF-36 domain not 
demonstrating clinically meaningful improvement or a 
higher proportion of MID level response was the Bodily 
Pain domain. These results parallel the previously reported 
potential impact of treatment for IDA, with fatigue dem-
onstrating the largest improvement consistent with a highly 
significant association with Hb16 and the impact fatigue 
may have on patients’ physical, social, and emotional well-
being, but not their experience of pain. 

The SF-36 findings were also mirrored in the LASA 
domains of ADL and QoL, adding further support to the 
global HRQoL improvement demonstrated by ferumoxy-
tol over placebo. Finally, this global HRQoL superior-
ity was also supported by the results of SF-6D analysis. 
These data not only provide further evidence of the clini-

cally meaningful improvement in the ferumoxytol-treated 
patients, with significantly greater improvement than pla-
cebo, they also provide potentially valuable utility data. 
The mean utility score at week 5 in ferumoxytol-treated 
patients was close to the US population norm at 0.73, com-
pared with the placebo group mean of 0.67. In addition to 
being statistically and clinically significant, this 0.06 dif-
ference could also be used in economic analysis to consider 
the HRQoL benefit offered by ferumoxytol over placebo in 
the calculation of quality adjusted life years associated with 
each treatment option. 

Most, if not all, previous studies exploring the relation-
ship between anemia treatment and changes in HRQoL 
were open label studies. When patients think they are 
receiving an active treatment, and therefore improvement 
is anticipated, PRO results can be confounded by social 
desirability responding. The pronounced placebo response 
seen in this study reinforces the importance of a placebo 
control when evaluating PRO results from clinical trials.

A limitation of this study was the relatively short time 
frame. It remains unknown how long the observed improve-
ments would last beyond the 5-week study period. Future 
research should include longer term studies to assess the 
durability of response, and also to explore the effects, if any, 
on objective outcomes such as work productivity and use 
of health care.

This analysis found that patients with IDA, who had 
been unsuccessfully treated with oral iron, had very poor 
baseline HRQoL scores. Treatment with ferumoxytol, 
administered as a 510-mg dose followed by a second 510-
mg dose 2-8 days later, resulted in significant and clini-
cally meaningful improvement in HRQoL outcomes over 
placebo, which were consistently seen across all HRQoL 
domains. These findings add important information to the 
recently published clinical data on efficacy and safety of the 
use of ferumoxytol in this patient population.16 
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