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How | treat hemochromatosis
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Hereditary Hemochromatosis
HFE-related

C282Y/C282Y AITIA

C282Y/HG63D
AIMOXPQMATQIHE
Non-HFE-related
Hemojuwvelin (HJW)
Transferrin receptor-2 (TFfR2)
Ferroportin (SLC40A1)
Hepcidin (HAMP)
African iron overload
Secondary lron Overload
iron-loading anemias
Thalassemia major
Sideroblastic
Chronic hemolytic anemia
Aplastic anemia
Pyruvate kinase deficiency
Pyridoxine-responsive anemia
Parenteral iron overload
Red blood cell transfusions
Iron-dextran injections
Long-term hemodialysis
Chronic liver disease
Porphyria cutanea tarda
Hepatitis C
Hepatitis B
Alcoholic liver disease
MNonalcoholic fatty liver disease
Following portocaval shunt
Dysmetabolic iron overload syndrome
Miscellaneous
Meonatal iron overload
Aceruloplasminemia
Congenital atransferrinemia
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Table 9. Treatment of Hemochromatosis

Hereditary hemochromatosis
One phlebotomy (removal of 500 mL blood) weekly or biweekly
Check hematocrit/hemogobin prior to each phlebotomy.
Allow hematocrit/hemoglobin to fall by no more than 20% of prior level
Check serum feritin level every 10-12 phlebotomies
Stop frequent phlebotomy when semum feritin reaches 50-100 ug/L
Continue phlebotomy at intervals to keep serum ferritin
between 50 and 100 ug/L
Avoid vitamin C supplements
Secondary iron overload due to dyserythropoiesis
Deferoxamine (Desferal) at a dose of 20-40 mg/kg body weight per day
Deferasirox (Exjade) given orally
Consider follow-up liver biopsy to ascertain adequacy of iron removal
Avoid vitamin C supplements




Table 1. Treatments for iron overload caused by hemochromatosis

Principal
Usual route of routesform of iron Compliance
Treatmeant treatment Advantages alimination with treatment Dizadvantages Adversa effacts
Philebotonmy Venipunciure Much expernance; effactive Blocd as hemoglobin Excallant for iron Requires repeated Transient hypowvolemia;
on the part of the {1 mL of daeplation; visits o haalth- fatigue; increasos
clinician, widaly arythrocytes = 1 mg good for care facility; iron absonpticn; iron
available, safe, of Fe) mainienance requires nommsal deficiency if
inexpensive; revarsal of arnythropoiesis; micmitoning
cimhosis in soma casas; some patients inadaquate or
meay imiprovea laft resport inapproprisats
venftricular diastolic intolerance
function
Erythrocytapherosis Veanipunciure Rapid, safe; may ba Blocd as hemoglobin Excallant in Limited clinical Transient hypowvolemia;
prefarred for patients {1 mL of selacted axpanence; fatigue; increases
with severa inon arythrocytes = 1 mg patients requires spacial iron absornption;
ovaricad of Fa) apparatus and citrate reaction; inon
facility, limitad deficiency if
availability; micmitonng
axpansive inadagquate or
inappropriate
Defercxamine (DFO) Subcutamecus Much clinical exparence in Urime as chelate; Fair Few raports of use Infusion site reactions;
chialation infusion irom owerload patients daily iron excretion in hamo- hearing, wision,
without variabla chromatosis, growih, skelaetal
hemochromatosis; miosthy to abnormalities; zinc
widaly available; achievea iron deficiency; Yeorsinia
consider its usa in daplation; infection
patients intolarant of inadeguats
phlebotomy chelation of
cardiac inon in
SOIME CasSeEsS;
SXDEnSNe
IDBIE-FESiI‘DZI: (DFX) Oral Good chelation of hepatic Stool as chelata; Fair Few raports of use Toodcity often dosa

chialation

irom; considar its use in
patienizs with inadeguate
VENoUS ACCesS or
intolerant of phlebotomy

daily iron excretion
variabla

in hamo-
chromatosis to
achieve inon
deplaticn; no
clear banafit for
pationts with
iron-inducead

cardiomyopaty;

axpansive

depandant;
gastrointestinal
SYympioms;
transaminaso
alevations; aelevation
of sarnum craatinine;
rash; rare hearing,
vision abnormalities;
sovars (somatimes
fatal) liver, kidney, or
marrow fosdcity

It is not feasible to estimate nat iron loss or gain aftributable to diet or madications in individual patients using routine clinical techniques. Some pationts with juvanila-onsat

hemochromatosis, severs iron ovarload, and iron-induced cardiomyopathy may benefit from combined treatmeant with phlebotomy and DFO or DX



Editorials

Chelation Therapy for Secondary Iron Overload: |s the Primary Effect
Less Iron or Less Liver Fibrosis?
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Improvement in Liver Pathology of Patients With B-Thalassemia Treated
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AXOENEIX - MEOGOAOI

KPITHPIA ENTAEHY

HAwia = 2 €1n)
> 8 petayyioelg / €10g
LIC 2 2 mg Fe/g dw
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* B-6aAacocapia
« Deferasirox > 3 £€1n
 Blowia nnatog > 3 £1n

Ospanciag

KPITHPIA AIIOKAEIZMOY
e ALT > 2501IU/L

e Kpeatwvivn> &T

e HBV

e HIV

e Evepyog nratitida C
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« AOXOAOTI'IA

o Deferasirox : 5-30 mg/Kg/d

o Deferoxamine : 20-50 mg/kg/d x 5
nuepeg/epdounada

e LIC

o Bloyia nmatog rpwv v €vapdin Oepareiag Kat oto
TEAOG TNG PEAEING

o Astypata pe dw< 0.4mg 6ev ekt Onkav ya
evarnoBeon o1dnpou
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ME BAXH LIC

Table 1. Response Criteria Based on LIC From Biopsy

Baseline LIC Success, if LIC at EQS Failure,? if LIC at EOS

(mg Fe/g dw) (Group A} (Group B)
<7 1to <7 mg Fe/g dw and increase <1 mg Fe/g dw <1 mg Fe/g dw or =7 mg Fe/g dw or increase =1 mg Fe/g dw
=7to <10 1to <7 mg Fe/g dw <1 mg Fe/g dw or =7 mg Fe/g dw
=10 Decreases in LIC =3 mg Fe/g dw Decreases in LIC <3 mg Fe/g dw

“Failure group had lower baseline LIC (10.7 vs 18.3 mg Fe/g dw) and therefore received lower doses of deferasirox, which were often insufficient
to achieve an overall reduction in LIC.
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Table 2. Demographics and Baseline Characteristics of Patients Who Had Histological Biopsy Data at Baseline and at the
End of at Least 3 Years Treatment With Deferasirox by Study Cohort, and Baseline Efficacy Measurements for
Patients With Baseline and EOS LIC Assessments by LIC Response Criteria Category

Study 107 Study 108
Deferasirox Crossover? Deferasirox All patients
Characteristic (n = 10&) (n = 94) (n=19) (n = 219)
Mean age, y, (range) 15.0 (2-36) 15.0(3-43) 22.1 (4-49) 15.6 (2-49)
Male/female 55/51 56/38 8/11 1197100
Race (Caucasian/Asian/other), n 100/1/5 88/2/4 9/4/6 197/7/15
History of hepatitis at start of deferasirox
treatment, n (%)
No hepatitis B or C 81(76.4) 77 (81.9) 18 (94.7) 176 (80.4)
Hepatitis B 10 (9.4) T(7.4) 0(0.0) 17 (7.8)
Hepatitis C 19(17.9) 12(12.8) 1(5.3) 32 (14.6)
Hepatitis B and C 4(3.8) 2(2.1) 0(0.0) 6(2.7)
Hepatitis NOS 1(0.9) 2(2.1) 1(5.3) 4(1.8)
Any type of hepatitis 25 (23.6) 17(18.1) 2(10.5) 44 (20.1)
Baseline liver parameters (mean = SD)
LIC, mg Fe/g dw 17.8 + 10.6 126 + 8.2 19.1 = 10.3 15.7 = 9.9
TIS 27.2 +11.0 220+ 104 28.6 +10.3 25.1+11.0
n = 104) (n=92) n=19) (n = 215)
Liver iron ratio,” % 66.0 + 13.9 69.3 +15.1 56.0 + 14.8 66.5 + 14.8
(n = 104) (n = 92) (n = 19) (n = 215)
Median baseline serum ferritin, ng/mL (range) 2148 (367—-11,453) 1716(273-8529) 4056 (1402-11,698) 2069 (273—11,698)
Baseline efficacy measurements for patients with baseline and EOS LIC assessments
Group A (LIC response success) Group B (LIC response failure) Total
(n = 134) (n=76) (n = 210)
Mean baseline necroinflammatory score (=5D) 2217 1615 20x16
Mean baseling ALT, IU/mL (=SD) 46.2 + 415 30.6 £ 29.0 40.5 = 38.2
Baseline liver parameters (mean = 5D)
LIC, mg Fe/g dw 18.3 = 10.7 10.7 = 5.9 15.5 9.9

Total iron score
Liver iron ratio, %
Median baseline serum ferritin, ng/mlL (range)

27.9+109(n=131)
65.8 = 12.7 (n = 131)
2379 (536—11,453)

195+89(h=75)
68.0 = 18.7 (n = 75)
1587 (273—11,698)

249 +11.0(n = 206)
66.6 = 15.1 (n = 206)
2049 (273-11,698)
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Figure 1. (A) Distribution of patienis based on Ishak stages at baseline
and EOS; (B) proportion of patients with Ishak stage improvement, sta-
bility, or worsening by EOS: and (C) scatter plot of absolute changes
from treatment initiation for LIC and Ishak fibrosis staging scores. Only
patients with LIC and Ishak fibrosis staging at both baseline and EOS are
included.
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Figure 2. (A) Mean absolute change in Ishak necroinflammatory grading by ECS; and (B) scatter plot of absolute changes from treatment initiation
for LIC and Ishak necroinflammatory grading. Only patients with LIC and Ishak necroinflammatory grading at both baseline and EOS are included.

*P < 001 at EOS compared with baseline. TP = .002 at EOS comparad with baseline.
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Figure 3. (A) Mean absolute change in ALT by EOS and (E) scatter plot of absolute changes from treatment initiation for LIC and ALT. Only patients
with LIC and ALT at both baseline and EOS are included. *Pis significant at EOS compared with baseline. TP is nonsignificant at EOS compared with
baseline.
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Table 3. Summary of Changes in Liver and Iron Parameters From Baseline Until EOS

Group A Group B Total
Summary of results (n = 134) (n =76 (n = 210}
Absolute change from baseline

Mean necroinflammatory score (+SD) -15+18 -08=16 -12+18
Mean serum ALT, [U/mL (=SD} -215+35.0 6.8 +25.2 -11.3+ 346
Mean LIC, mg Fe/g dw (+SD) -10.7+£8.2 39+74 -55+10.6
Mean total iron score (+SD) -13.7+10.9 15+11.2 -8.2+13.2
Mean liver iron ratio, % (£SD) -24+26.1 -1.9+296 -22x274

Median serum ferritin, ng/mL (range)

-1149(-10,164 10 1681)

12(-273510 4929)

—675(-10,164 10 4929)

SD, standard deviation.
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A Phase 1/2, Dose-Escalation Trial of Deferasirox for
the Treatment of Iron Overload in HFE-Related
Hereditary Hemochromatosis

Pradyumna Phatak,' Pierre Brissot,”> Mark Wurster,” Paul C Adams,” Herbert L. Bonkovsky,” John Gross,”
Peter Malfertheiner,” Gordon D. McLaren,® Claus Niederau,” Alberto Piperno,'” Lawrie W. Powell,"’
Mark W. Russo,'* Ulrich Stoelzel,"> Wolfgang Stremmel,'* Louis Griffel,"> Nicola Lynch," Yiyun Zhang,"
and Antonello Pietrangelo'®

(HemaToLoGy 2010552:1671-1679)

ClinicalTrials.gov

A service of the U.5. National Institutes of Health

Safety and Efficacy of Deferasirox (ICL670) in Patients With Iron Overload Resulting From Hereditary Hemochromatosis

This study has been completed.

First Received on Movernber 1, 2008, Last Updated on May 24, 2011 History of Changes

Sponsor: | Novartis Pharmaceuticals Phase |
Information provided by: | Novartis FPhase | ‘
ClinicalTrials.gov Identifier: | NCT00395629 Phase |
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REVIEW Blood Reviews 25 (2011) 17=31

Controversies surrounding iron chelation therapy for MDS

Heather A. Leitch *

Division of Hematology, 5t. Pouls Hospiral, University of British Columbia, Vancouver, BC, Canada
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Supportive care and chelation therapy in MDS:
are we saving lives or just lowering iron?

Heather A. Leitch' and Linda M. Vickars’

2009 114: 5251-5255
biished online August 28, 200
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Objectives of iron chelation therapy in myelodysplastic syndromes:
more than meets the eye?

Vinod Pullarkat



