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This was a 24-week, multicenter phase-
2 study designed to assess safety, tolerabil-
ity, and pharmacodynamics of FBS0701,
a novel oral chelator, in adults with trans-
fusional iron overload. Fifty-one patients,
stratified by transfusional iron intake,
were randomized to FBS0701 at either
14.5 or 29 mg/kg/d (16 and 32 mg/kg/d
salt form). FBS0701 was generally well
tolerated at both doses. Forty-nine pa-
tients (96%) completed the study. There
were no drug-related serious adverse

events. No adverse events (AEs) showed
dose-dependency in frequency or sever-
ity. Treatment-related nausea, vomiting,
abdominal pain, and diarrhea were each
noted in < 5% of patients. Mean serum
creatinine did not change significantly
from Baseline or between dose groups.
Transaminases wer increased in 8 (16%),
three of whom acquired HCV on-study
from a single blood bank while five had an
abnormal baseline ALT. The 24 week mean
change in liver iron concentration (�LIC)

at 14.5 mg/kg/d was �3.1 mg/g (dw); 29%
achieved a decrease in LIC. Mean �LIC at
29 mg/kg/d was �0.3 mg/g (dw); 44%
achieved a decrease in LIC (P < .03 for
�LIC between doses). The safety and
tolerability profile at therapeutic doses
compare favorably to other oral chelators.
This trial was registered at www.clinicaltrials.
gov as NCT01186419. (Blood. 2012;119(14):
3263-3268)

Introduction

Despite major advances in chelation therapy, morbidity and excess
mortality remain a major problem for transfusion-dependent pa-
tients. The iron chelators currently in clinical use (deferoxamine,
deferasirox, and deferiprone) are effective for many patients, but
dosage form convenience, palatability, adverse events (AEs), and
frank toxicity limit both full compliance and fully effective
dosing.1 In addition, safety remains a concern for oral iron
chelators.

FBS0701 is a novel, orally available member of the desazades-
ferrithiocin class of siderophore-related tridentate chelators
currently in clinical development.2 In preclinical studies,
FBS0701 bound Fe(III) with very high affinity and selectivity
and demonstrated a more than or equal to 4-fold higher
no-observable-adverse-effect level compared with deferasirox
(Exjade), a tridentate chelator with similar formation constant
with Fe(III), suggesting a favorable clinical safety profile,
especially with respect to gastrointestinal and renal toxicity.3,4

Multidose safety and pharmacokinetic studies in transfusionally
iron-overloaded patients established the acute safety of FBS0701
and the feasibility of once-a-day dosing.5

The objective of this study was to assess the safety, tolerability,
and pharmacodynamics, including dose-response, of FBS0701 in
adults with transfusion-dependent anemias.

Methods

Study design

This was a phase 2, multicenter, randomized, open-label study of adult
patients with documented transfusional iron overload in need of chelation
therapy. Patients were enrolled from 9 centers in the United States, Italy,
United Kingdom, Turkey, and Thailand between September 2010 (first
patient-first visit) and February 2011 (last patient-first visit). Patients
received study treatment, FBS0701, in capsules, for 24 weeks.

This study was conducted in accordance with the Declaration of
Helsinki, Good Clinical Practice, and International Clinical Harmonization
guidelines and all applicable regulations governing human subject protec-
tions. The study protocol was approved by the institutional review board or
ethics committees at each participating center before any patients were
enrolled. Written informed consent was obtained from each patient before
the patient underwent any protocol-mandated testing or procedures in
accordance with the Declaration of Helsinki. All authors had access to
clinical data.

Patients

Men and women 18 to 60 years of age with a diagnosis of transfusional iron
overload were eligible. Transfusional iron overload was defined as liver
iron concentration (LIC) by R2 (FerriScan) magnetic resonance imaging
(MRI; � 3.5 mg/g liver dry weight or serum ferritin � 500 ng/mL).
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Patients were excluded if they had at screening an LIC � 30 mg/g liver (dry
weight), cardiac T2* MRI of less than 10 milliseconds (ms), left ventricular
ejection fraction by MRI of less than 50%, platelet count at screening of less
than 100 000/mL, alanine aminotransferase (ALT) of 200 IU/L at screen-
ing, or an ALT of more than 5 times the upper limit of normal on 2 occasions
in the last 12 months or evidence of severe renal impairment (eg, � 1 g/day
proteinuria or calculated creatinine clearance � 40 mL/min). All patients under-
went a screening evaluation within 45 days of the start of dosing (day 1).

Treatment

FBS0701 (FerroKin BioSciences Inc) was provided as capsules in strengths
of 50, 100, 250, and 375 mg of the salt form (MW440, active form
MW400). Patients were instructed to orally administer capsules of FBS0701
in a fasted state. Patients were first stratified by transfusional iron intake to
either “high” or “low” transfusion burden groups according to their
calculated mean daily iron intake during the previous 6 transfusion
sessions. Stratification by transfusion iron intake was necessary to account
for the strong influence of iron intake on iron balance.6 Transfusion burden
was defined as “high” if the average daily transfusional iron intake (TII)
was more than 0.4 mg/kg per day and “low” if the mean daily TII was less
than or equal to 0.4 mg/kg per day. Patients within each transfusion burden
group were then randomized using an interactive web response system to
one of 2 treatment arms: 14.5 or 29 mg/kg per day (active API). Patients
were required to wash out from their previous chelation therapy for 1 to
5 days before dosing on day 1 depending on the chelator. Beginning day
1, patients received FBS0701 orally once daily for 24 weeks. At the
conclusion of the first 24-week dosing period, patients who qualified and
chose to continue treatment were allowed to do so for up to an additional
72 weeks. The “end of study” visit for the purposes of this phase 2 study
report was at week 28; the majority of patients (82%) continued on
FBS0701. For those patients not participating in the extension portion of the
amended protocol, FBS0701 was discontinued at week 24, the previous
chelation therapy was restarted after a 1-week washout of FBS0701, and an
end-of-study evaluation was conducted in the clinic at week 28.

Safety and pharmacodynamic assessments

Safety and tolerability of FBS0701 were primary objectives of the study
and were assessed in the clinic at day 1 and then weekly for weeks 1 to 4 of
therapy, biweekly for weeks 6 to 8, then every 4 weeks during weeks 12 to
24. Safety assessments consisted of AE recording, physical examinations,
vital signs measurements, clinical laboratory measures including biochem-
istry, hematology, coagulation, and urinalysis with microscopy, and ECGs.
All clinical pathology determinations were performed at BARC Laborato-
ries in Ghent, Belgium or Sydney, Australia. ECGs were performed at
baseline, week 12, and week 24 and reviewed by an independent
cardiologist (J.C.W.).

Pharmacodynamic response by LIC was assessed by FerriScan (Reso-
nance Health) abdominal R2 MRI and reported by Resonance Health. MRIs
were performed at baseline (1-2 weeks before dosing), approximately week
12 (� 10 days), and approximately week 24 (�10 to �5 days).

AEs

AEs were defined as any unexpected, unfavorable, harmful, or pathologic
change in a patient as indicated by physical signs or symptoms, including
intercurrent illnesses or injuries and/or clinically significant laboratory
abnormalities occurring over the course of the 24-week treatment and
4-week posttreatment period. A serious AE (SAE) was defined as an event
that was fatal or life-threatening, requiring hospitalization, surgery, or
resulting in a persistent disability. All AEs and SAEs were assessed by each
site investigator for their possible relationship to the study drug.

AEs were captured electronically on a standard case report form. Each
investigator graded the severity of the AEs for their patients, including
elevations in their transaminases. All AEs reported in this study were coded
using the Medical Dictionary for Regulatory Activities. A safety review
committee composed of the principal investigator, the sponsor’s medical
monitor, and a cardiologist reviewed safety and tolerability every 4 weeks.

Statistical analysis

Safety and tolerability. Demographics, medical and surgical history data
at screening, physical examination data including height and weight, vital
signs, and ECG parameters were tabulated and summarized. Treatment-
emergent AEs were listed and summarized at each visit. Clinical signifi-
cance of abnormal laboratory values was assessed by each investigator. All
patients who had taken at least one dose were included in the safety analysis
consistent with an intention-to-treat analysis.

Pharmacodynamics, including dose-response. A second primary ob-
jective was pharmacodynamics assessed as a difference in the proportion of
patients in the 2 treatment arms with a net negative change in LIC over the
24-week treatment period and a difference in the mean change in LIC in the
2 treatment arms.

Statistical methods. A sample size over 21 per arm was needed to
provide the study with a statistical power of 0.80 to detect, within 6 months,
an LIC difference of 3 mg/g liver (dry weight) between the 2 dose groups as
determined by liver R2 MRI, or a difference between the 2 treatments arms
in the proportion of patients with a net negative hepatic loss. Baseline
characteristics within dose groups were compared using Fisher exact test.
All transformed continuous parameters were subject to analysis of covari-
ance with a critical value of 0.05 (95% CI). For 2 group comparisons,
Student t and the Wilcoxon rank-sum test were used. Linear regression was
applied to the data with determination of the correlation coefficient (R2). All
tests were performed with SAS Version 9.1 software or higher. For safety
and tolerability, all patients who had at least 1 dose were included in the
analysis; missing data were the last value carried forward. Only patients
who completed the 24-week dosing period and had at least baseline and
week 24 MRI studies were included in the dose-response analysis.

Results

Patient disposition

Seventy-three patients consented; 51 passed screening and were
randomized. All screening failures were the result of laboratory or
clinical parameters outside the permissible range listed in the
protocol; the most common causes were LVEF, T2* and LIC
outside the permitted range. All 51 patients received at least 1 dose
of FBS0701. Forty-nine patients completed the study. Two patients
withdrew for reasons unrelated to FBS0701.

Patient demographics and clinical characteristics

All patients enrolled in this study were diagnosed with a hemoglo-
binopathy. Table 1 shows the primary hematologic diagnoses in the
51 randomized patients. The 2 treatment arms were generally
balanced with respect to demographics and baseline disease

Table 1. Primary hematologic diagnoses transfusion burden of
study population

Diagnosis N (% of total)

Mean transfusion
burden, mg iron/kg
per d (mean � SD)

�-thalassemia major 38 (75) 0.389 � 0.106

�-thalassemia major 2 (4) 0.278 � 0.055*

Non-thalassemia major

disorders

11 (21) 0.283 � 0.083†

�-thalassemia intermedia‡

(transfused � 7/year)

2 (4) 0.203 � 0.024*

HbE-�0 thalassemia 6 (12) 0.304 � 0.098

Sickle cell disease 3 (6) 0.293 � 0.077

*Plus or minus range for N � 2.
†Significantly different from �-thalassemia major (P � .0036 by unpaired t test).
‡Receiving at least 7 transfusions annually before and during study period.
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characteristics (Table 2). The mean and median LIC, transfusion
iron intake, and serum ferritin for the 2 groups were not signifi-
cantly different. The average transfusion burden was between
0.35 and 0.38 mg iron/kg per day, and the average patient weight
was 57 kg. Thus, the average patient received approximately
3387 mg of iron over the 168-day course of the study. In the
absence of iron chelation therapy, the expected change in LIC
would be approximately 6 mg/g liver (dry weight). The average
daily TII in the 14.5-mg/kg per day dose cohort was positively
correlated with increasing LIC at 24 weeks, whereas there was no
significant influence of TII on changes in LIC in the 29-mg/kg per
day dose cohort (data not shown). The median age of the patients
was 23 years (range, 18-48 years).

Prior chelation therapy

Available chelation treatment at the time of screening is tabulated
(Table 3). Only 1 patient, a 42-year-old with Hb S/S sickle cell
disease, was completely naive to chelating therapy. Deferiprone
was the most common agent (55%) as either monotherapy or in
combination with deferasirox or deferoxamine. The chelating
history for each patient is extensive; nevertheless, the majority of
patients (78%) randomized to this study had moderate to severe
iron overloading defined as LIC of 7 mg/g liver (dry weight) or
greater. Only 11 patients who entered the study could be said to
have clinically desirable LICs (ie, � 7 mg/g liver dry weight).
These data are consistent with the general observation that clinical
management for many patients remains suboptimal or that this
study was biased in favor of enrollment of patients that were more
difficult to manage for whatever reason.

Safety evaluation

At least 1 AE was reported during the treatment period in 86% of
the patients. A total of 51% of patients had AEs possibly or
probably related to FBS0701 (treatment-related). All treatment-
related AEs are listed in supplemental Table 1 (available on the
Blood Web site; see the Supplemental Materials link at the top of
the online article).

Five SAEs were reported in 2 patients: 4 in the first patient and
1 in the second patient. None of the SAEs (dyspnea, chest
discomfort, sickle cell crisis, peripheral neuropathy, and hypergly-
cemia in the setting of diabetes mellitus) was considered by the
investigators to be treatment related. No patients died during the
study. A grade 2 elevation in ALT was reported in one patient who
was subsequently shown to have acquired a new case of hepatitis
C virus (HCV). In that patient, FBS0701 was discontinued and the
patient withdrawn from the study. Two other subjects at the same
site at the same time were also identified as having acquired a

Table 2. Patient demographic characteristics and key baseline values

Characteristic FBS0701 14.5 mg/kg per d (N � 24) FBS0701 29 mg/kg per d (N � 27) P Total (N � 51)

Age (y) .8946

N 24 27 51

Mean (SD) 28.7 (8.60) 28.4 (7.11) 28.5 (7.77)

Median 26.5 27.0 27.0

Range 19-48 18-47 18-48

Sex 1.0000

Male 12 (50.0%) 13 (48.1%) 25 (49.0%)

Female 12 (50.0%) 14 (51.9%) 26 (51.0%)

Race .8256

Asian 6 (25.0%) 9 (33.3%) 15 (29.4%)

Black or white 2 (8.3%) 2 (7.4%) 4 (7.8%)

White 16 (66.7%) 16 (59.3%) 32 (62.7%)

LIC, mg/g liver, dry weight

Baseline (mean � SD) 13.2 (6.64) 13.9 (7.82)

Serum ferritin, ng/mL*

Baseline (median) 2564 2624

Baseline (mean � SD) 3335 (2644) 3162 (1682)

Mean of previous (3) transfusions,

pretransfusion hemoglobin, g/dL

.2813

N 24 27 51

Mean (SD) 9.6 (0.56) 9.8 (0.79) 9.7 (0.69)

Median 9.6 9.8 9.6

Range 8.2-10.4 8.3-11.4 8.2-11.4

Daily transfusion iron intake, mg/kg, mean

(range)*

0.36 (0.22-0.84) 0.38 (0.17-0.60)

Weight, kg .1771

N 24 27 51

Mean (SD) 57.0 (11.22) 52.9 (10.07) 54.8 (10.71)

*Supplemental Figure 3 shows the transfusion burdens, and supplemental Figure 4 shows the ferritin levels in detail.

Table 3. Prior chelation therapy

Chelation regimen at screening No. (%)

Deferoxamine 6 (12)

Deferasirox 11 (21)

Deferiprone 15 (29)

Deferoxamine � deferiprone 12 (22)

Deferoxamine � deferasirox 3 (6)

Deferiprone � deferasirox 1 (2)

No chelation therapy at screening* 2 (4)

Naive to chelation therapy 1 (2)

*Two patients with side effects to deferasirox were off chelator for at least 30 days
before screening.
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genotypically identical HCV infection, and the mechanism of
infection is unknown; those 2 patients had moderate elevations in
ALT and continued dosing for the duration of the study uneventfully.

All treatment-related AEs were mild or moderate in severity.
The most common treatment-related AE was increased transami-
nases, which occurred in 8 patients (16%). Three of these patients
(403, 404, and 405) became simultaneously infected with HCV
while on study. Three other patients (304, 305, and
402) had increases of approximately 2- to 5-fold over their baseline
value (	 7 times upper limit of normal), each of whom had
abnormal transaminases at baseline, the highest elevations occur-
ring in 2 patients (304 and 305; randomized to the lower dose);
neither had a history of hepatitis. The third patient (402), dosed at
29 mg/kg, was HCV positive at the start of the study. FBS0701
treatment was discontinued in all 3 patients, with transaminases
decreased during the 2- to 3-week drug interruption and restarted
at the same dose whereupon ALT remained stable to the end of
the study.

Treatment-related gastrointestinal AEs were reported in 29% of
patients. The most common event was flatulence (12%, N � 6).
Fewer than 5% of patients reported the following treatment-related
gastrointestinal AEs: nausea, vomiting, abdominal pain, constipa-
tion, and colitis. All were mild and self-limited. One patient in each
dose group reported mild transient arthralgias.

There were no trends or dose-dependent changes in serum
creatinine (Figure 1). One patient (0506) with sickle cell disease
randomized to the 29 mg/kg per day dose had a baseline serum
creatinine of 0.93 mg/dL and a calculated creatinine clearance of
57 mL/min; serum creatinine gradually increased to 1.37 mg/dL.
FBS0701 was discontinued, serum creatinine returned to normal,
and the patient was restarted at the lower 14.5-mg/kg per day dose
whereupon creatinine remained within 10% of baseline to the end
of the study. A second patient (1106) had an increase in serum
creatinine in the setting of diabetic nephropathy, glomerular
nephritis with generalized granulomatous disease; the change in
creatinine was not considered treatment-related by the investigator.

There were no reductions in absolute neutrophil counts and no
treatment-related rashes.

Dose-response evaluation

Twenty-four patients in the low-dose group and 25 of the high-dose
group had baseline and 24 week R2 MRI (FerriScan) studies. (This
analysis excludes patient 0713 with only baseline MRI data and
patient 0403 with only baseline and week 12 MRI data.) The mean
LIC for each treatment group at baseline, week 12, and week 24 is
shown in Figure 2. In the low-dose group, 7 of 24 (29%) had a
lower LIC at 24 weeks compared with baseline. The mean change
in LIC in the low-dose group was a net gain of 3.1 mg/g liver (dry
weight; SD, 5.55 mg/g liver [dry weight]). In the high-dose group,
11 of 25 (44%) had a lower LIC at 24 weeks compared with
baseline. The mean change in LIC in the high-dose group was a net
loss of 0.3 mg/g liver (dry weight; SD, 4.95 mg/g liver [dry
weight]). The difference in the mean LIC change at 24 weeks
between treatment groups was 3.4 mg/g liver (dry weight). This
difference was statistically significant (P � .03).

The distribution of the changes in LIC in the 29-mg/kg per day
group is shown in Figure 3. Fourteen patients in this dose group
showed an increase in LIC at 24 weeks. Nine of the 14 (64%) had
an LIC increase of between 0.1 and 1.6 mg/g liver (dry weight).

A covariate analysis of factors that might influence response,
including baseline LIC, primary diagnosis, compliance, study site,
or patient demographics, did not identify any variables that might
accurately predict the magnitude of response.

Discussion

The objectives in this phase 2 study were to assess the safety,
tolerability, and hepatic iron-clearing response of 2 doses of
FBS0701 in transfusionally iron-overloaded patients. The doses
were selected based on rat and primate data in which iron clearing
was measured. Those models predicted that 14.5 and 29 mg/kg of
FBS0701 would induce the excretion of approximately 300 and
600 
g of iron/kg per day, representing the clinical goal of
chelation therapy. This 2-fold dose difference was predicted to be
sufficient to observe a difference in iron-clearing response over a
treatment period of 24 weeks as assessed by R2 MRI (FerriScan).

Figure 2. LIC assessed by FerriScan (R2) MRI. For each dose cohort, mean � SD
of the LIC values are shown. E represents the low-dose cohort; and ‚, the high-dose
cohort. At week 24 MRI assessment, the difference between dose cohorts was
significant (P � .03).

Figure 1. Creatinine measures by dose group. The mean creatinine values at each
of the study visits shown are represented by mean � SD. E represents the low-dose
cohort; and ‚, the high-dose cohort. No significant difference between groups was
noted at any time during the study, and the week 24 and study week 28 values did not
differ from baseline. Most patients remained on drug for the week 28 measures, in the
extension phase of the study. “Week 0” indicates baseline values before administra-
tion of FBS0701. Details of creatinine by patient and by treatment group are
presented in supplemental Figure 1.
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FBS0701 was generally well tolerated. The most common
treatment related AEs were elevated transaminases (16%, N � 8),
flatulence (12%, N � 6), headache (6%, N � 3), abdominal pain
(6%, N � 3), and chromaturia (6%, N � 3). The frequency or
severity of AEs did not show dose dependency. Elevations in
transaminases occurred in 8 patients, 3 of whom acquired HCV at
one time, by unknown mechanism, at a single site (this non–drug-
related, unexpected AE is under investigation). The other 5 patients
(2 HCV� at baseline) all had abnormal ALT values at baseline (day
1). Notably, there was a low incidence of each specific gastrointes-
tinal treatment-related side effect; only flatulence was reported in
more than 5% of patients. There were no dose-dependent changes
in laboratory values, including creatinine or ALT and no rashes.
Three patients had increases of serum creatinine beyond the ULN
but none exceeding 40%; the change in creatinine in one patient
was treatment related. All laboratory changes were reversible.

In the safety analysis, particular attention was paid to the effect
of FBS0701 on renal function. Serum creatinine was determined
weekly for the first 4 weeks of dosing to increase the sensitivity of
the study to detect early changes in serum creatinine as it has been
reported that deferasirox causes changes in serum creatinine
shortly after the initiation of therapy. Over the 24-week course of
the CTP-04 study, serum creatinine increased an average of 5%.
The change from baseline to 24 weeks was not statistically
different. Among the 49 patients who completed the 24-week
dosing period, only 2 patients (4%) had an increase in serum
creatinine of greater than 30% above baseline. Analysis of changes
in serum creatinine between treatment arms (14.5 and 29 mg/kg per
day) showed no dose dependency. The renal safety profile of
FBS0701 is distinct from that published for deferasirox.7-11 These
data demonstrate that the threshold for dose-dependent changes in
renal function for FBS0701 exceeds 29 mg/kg per day.

With respect to hepatic iron clearing activity, there was a clear
dose-dependent response that was statistically significant. Given
the average transfusion burden in this study, without treatment,
patients would have accumulated approximately 6 mg/g liver (dry
weight); hence, both treatment arms resulted in clinically signifi-
cant ongoing iron removal, even in patients without net iron
reduction. Of the 14 patients in the 29-mg/kg per day treatment arm
that had an LIC increase, 9 showed increase of 1.6 mg/g or less
(Figure 3), suggesting that a small increase in dose may be
sufficient to induce net hepatic iron loss in a significant proportion
of patients. This hypothesis is currently being tested: patients who

at 24 weeks had a suboptimal clinical response at their randomized
dose were dose-adjusted to doses as high as 36 mg/kg per day
(40 mg/kg salt form) in a 72-week extension of the current study. In
addition, those patients randomized to the 14.5 mg/kg per day
treatment arm who showed an insufficient change in LIC at week
24 were dose-adjusted to 32 or 40 mg/kg per day. Future analyses of the
extension study will reveal to what extent these increases succeed
in net iron removal from all of the patients with elevated LIC.

Patients were stratified by their historical average daily transfu-
sion iron intake to minimize the influence this variable is known to
have on response.6 However, we did not observe a significant
correlation between dose-response and transfusional iron intake,
perhaps because the distribution of TII was relatively narrow (data
not shown). Indeed, there were no covariants that might accurately
predict the magnitude of response. The cardiac measures of iron
concentrations were not statistically different from baseline in both
dose groups; 87% of the patients had normal baseline values (ie,
� 20 ms). This parameter will be reassessed during the 72-week
extension phase of this study.

In conclusion, FBS0701 was generally well tolerated for 24 weeks
in iron-overloaded patients. A clear dose-response was observed.
Given the absence of dose-dependent AEs, including changes in
serum creatinine and transaminases, higher doses of FBS0701
might be expected to safely decrease LICs in a greater proportion
of patients.
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tal, Izmir, Turkey.

This study was sponsored by FerroKin BioSciences Inc. The
project was also supported in part by NIH/NCRR CTSA grants
UL1RR024131 (P.H.), and UL1RR025758 (E.J.N. and R.F.G.).

“Medical Dictionary for Regulatory Activities” terminology is
the international medical terminology developed under the aus-
pices of the International Conference on Harmonization of Techni-
cal Requirements for Registration of Pharmaceuticals for Human
Use (ICH). MedDRA is a registered trademark of the International
Federation of Pharmaceutical Manufacturer and Associations
(IFPMA).

Authorship

Contribution: H.Y.R., E.J.N., R.G., J.C.W., G.L.F, A.P., F.T.S.,
Y.A., A.J., and J.P. designed the study; J.P., A.J., and H.Y.R.
managed study conduct; H.Y.R. and E.J.N. wrote the manuscript;
H.Y.R., J.C.W., and E.J.N analyzed the data; E.J.N., H.Y.R.,
J.C.W., A.J., and J.P. edited the paper; and E.J.N., F.T.S., R.G., V.V.,
Y.A., R.F.G., A.P., G.L.F., P.H., F.T.S., and J.B.P. served as

Figure 3. Distribution of LIC changes compared with baseline in the 29 mg/kg
per day dose cohort, assessed at week 24. Histogram depiction of the number of
patients in the high-dose cohort who achieved specified change in LIC compared with
baseline. A statistical analysis is presented in supplemental Figure 2.

PHARMACODYNAMICS OF FBS0701 3267BLOOD, 5 APRIL 2012 � VOLUME 119, NUMBER 14

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/119/14/3263/1351287/zh801412003263.pdf by guest on 24 M

ay 2024



investigators on this trial, enrolled patients, and reviewed and
provided comments on the manuscript.

Conflict-of-interest disclosure: J.B.P. received consulting fees,
research grant funding, and lecture fees from Novartis Pharmaceu-
ticals and consulting fees from Vifor International and Mundip-
harma. Y.A. received research grant support, consulting fees, and
lecture fees from Novartis Pharmaceuticals. R.G. received consult-
ing fees from Apopharma. V.V. received research grant support and
lecture fees from Novartis Pharmaceuticals and research grant

support from GPO-L-ONE and the National Research University
and BIOTEC, Thailand. J.C.W., G.L.F., and P.H. received research
support from Novartis. H.Y.R., A.J., and J.P. are employees of the
sponsor, FerroKin BioSciences Inc, whose product was studied in
the present work, and hold equity in the company. The remaining
authors declare no competing financial interests.

Correspondence: Hugh Young Rienhoff, FerroKin Biosciences
Inc, 2729 Debbie Ct, San Carlos, CA 94070; e-mail: hugh@
ferrokin.com.

References

1. Neufeld EJ. Oral chelators, deferasirox and defer-
iprone for transfusional iron overload in thalasse-
mia major: new data, new questions. Blood.
2006;107(9):3436-3441.

2. Naegeli HU. Stoffwechselprodukte von
mikroorganismen (193 Mitteilung): ferrithiocin.
Helv Chim Acta. 1980;63:1400-1406.

3. Hahn FE, McMurry TJ, Hugi A, Raymond KN.
Coordination chemistry of microbial iron trans-
port: 42. Structural and spectroscopic character-
ization of diastereomeric chromium(III) and
cobalt(III) complexes of desferrithiocin. J Am
Chem Soc. 1990;112(5):1854-1860.

4. Bergeron RJ, Wiegand J, McManis JS, Bharti N,
Singh S. Design, synthesis, and testing of non-

nephrotoxic desazadesferrithiocin polyether ana-
logues. J Med Chem. 2008;51(13):3913-3923.

5. Rienhoff HY Jr, Viprakasit V, Tay L, et al. A phase
1 dose-escalation study: safety, tolerability, and
pharmacokinetics of FBS0701, a novel oral iron
chelator for the treatment of transfusional iron
overload. Haematologica. 2011;96:521-525.

6. Cohen AR, Glimm E, Porter JB. Effect of transfu-
sional iron intake on response to chelation
therapy in beta-thalassemia major. Blood. 2008;
111(2):583-587.

7. Cappellini M, Cohen A, Piga A, et al. A Phase
3 study of deferasirox (ICL670), a once-daily oral
iron chelator, in patients with beta-thalassemia.
Blood. 2006;107(9):3455-3462.

8. Lee JW, Yoon SS, Shen ZX, et al. Iron chelating

therapy with deferasirox in patients with aplastic
anemia: a subgroup analysis of 116 patients from
the EPIC trial. Blood. 2010;116(14):2448-2454.

9. Porter J, Galanello R, Saglio G, et al. Relative
response of patients with myelodysplastic syn-
dromes and other transfusion-dependent ane-
mias to deferasirox (ICL670): a 1-year prospec-
tive study. Eur J Haematol. 2008;80(2):168-176.

10. Piga A, Francchia S, Lai ME, et al. Effects of de-
ferasirox on renal hemodynamics in patients with
beta-thalassemia: first interim analysis. Haemato-
logica. 2010;95(suppl 2):696.

11. Baum M. Renal Fanconi syndrome secondary to
deferasirox: where there is smoke there is fire.
J Pediatr Hematol Oncol. 2010;32(7):525-526.

3268 NEUFELD et al BLOOD, 5 APRIL 2012 � VOLUME 119, NUMBER 14

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/119/14/3263/1351287/zh801412003263.pdf by guest on 24 M

ay 2024


