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Clinical and non-clinical data suggest reduced efficacy
and/or safety concerns with various I1SS’s
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ISS may affect stability of the iron complex, which can
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Benefits of IV Iron

Compare to Oral Iron

e First choice option for treatment e Rapidly deliver to the bone marrow
e May produce gastrointestinal e Repletion of iron store is rapid
disorders . -
e High doses may be administered
e Limited by

_ e Frequency of adverse events is low
e poor absorption

e low efficacy
e poor compliance

IV iron increased he’moglobin
more rapidly, effectively, and convenient
than oral iron




Obstetrics and Gynecology

Blood business

Anemia

Menorrhagia 65 (34.4%)
Gl Bleed, Bleeding Ulcer or Gastric Erosion 27 (14.3%)
Chronic Kidney Disease 24 (12.7%)
Pregnancy 20 (10.6%)
Angiodysplasia 20 (10.6%)
Gastric Bypass 14 (7.4%)
Crohn'’s Disease or Ulcerative Colitis 13 (6.9%)
Cancer 8 (4.2%)
AV Malformation 6 (3.2%)
Fibroids 5 (2.6%)
Multiple Surgeries 4 (2.1%)

- Auerbach M et al. Blood 2009;114(Suppl):1555
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at SCH University Hospital, Seoul

I OBGY [ GS ENT | URO oS NS Cs PS OPH

200

150
100

50

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012




1999

2007

Component

Ferric hydroxide
sucrose complex
Original

Ferric hydroxide
sucrose complex
Generic

Ferric hydroxide
sucrose complex
Generic

Ferric hydroxide
sucrose complex
Generic

540 mg/mL

5 mL/ampoule
(100 mg/ampoule)

540 mg/mL

5 mL/ampoule
(100 mg/ampoule)

540 mg/mL

(20 mg as iron)

10 mL/ampoule
(200 mg/ampoule)

540 mg/mL

(20 mg as iron)
5 mL/ampoule

¥11,053
($ 10.05)

8,842
($ 8.04)

¥ 7,516
($ 6.83)

W 11,272
($ 10.25)

¥ 7,516
($ 6.90)

Development of Iron Sucrose
In Korea

Brand Name

Venoferrum®
(JW Pharma,
Vifor Pharma Ltd.)

Annerum®
(BMI Korea)

Ferex®
(Samyang
Genex Bio)

Ferrowel®
(Hanwha Pharma
Co.Ltd.)
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IV Iron Treatment in IDA Patients

at SCH University Hospital
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Adverse Events

e Continued — seemingly increasing in frequency
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Adverse Events

e Continued — seemingly increasing in frequency

ISS diScontinued at our site

of adverse events

Retrospective analysis to examine the true number
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Is Iron Sucrose Similar Safe

for My Patients?
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Iron Sucrose:

polynuclear iron(lll)-hydroxide core complexed
with sucrose in water

Non-Biological Complex Drug
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Is Iron Sucrose Similar Safe

for My Patients?
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Study Design

Determine the rate of adverse events with ISS

Retrospective analysis of inpatients treated over a period of 4 years
Patients with IDA

— Post-pregnancy: natural birth or Cesarean sections

— Post-Gy surgery: myomectomy, hysterectomy, cystectomy and
adnexectomy

Data collected for all treated patients in an anonymous manner with
data points focusing on adverse events during and after injection
of IV iron

Events from patients charts and all data double checked
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Patient Demographics
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Increased in adverse events with use of an ISS
The events were acute
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EHS

* Most events were considered relatively mild with minimal

 However it caused increase patient stress and reluctance
for repeat treatment




Comparison of

Physicochemical Characteristics
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Limitation and Questions

Clinical efficacy could not be evaluated

— Many patients only had Hb measurements prior to ISS /
Venoferrum® and next measurement after surgery or pregnancy

— Differences in patient baseline population

— Reduced efficacy in ISS group?

Unknown if additional toxicities as other assessments not
conducted

— Animal studies: impact to heart, liver or kidney?

1. Rottembourg J et al. Nephrol Dial Transplant 2011
2. Toblli JE et al. Inflamm Allergy Drug Targets 2012
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Clinical Data Demonstrate Differences

between IS and ISS’s

Significant increase of oxidative stress in HD patients

Mpz\alretjiir-ll\o/llgl)o Assessed effects of both Venofer and treated with ISS:
ot al ISS during the hemodialysis session ¢ The percentage of cells with reactive oxygen species
Nephrol .Dial in percentage of cells with ROS production, ICAM-1 expression and apoptosis was
Trgns lant production, ICAM-1 and percentage significantly increased with generic iron compounds at T2
20{)2 apoptotic cells and T3 in comparison to the original iron sucrose
(Venofer®)

Switch to an ISS was associated with:

Retrospective evaluation to assess ~ * Significant reduction in Hb level
Rottembourg J

ot al the impact of the switch from the * Reduced iron indices _
Nephrol .Dial originator IS (Venofer®) to the ISS ~ * Increased IV iron and ESA consumption
Transplant (FerMylan®) on Hb levels and iron  potential clinical implications of decrease in Hb level
2011 parameters in CKD patients and shorter proportion of time spent within target Hb in
undergoing hemodialysis population receiving an ISS.
Both preparations showed a comparable safety profile
Patients experienced hypovolaemic dysregulation,
Stein et al. 3 case reports of IBD patients urticaria, headache, peripheral edema post treatment
CMRO switched from iron sucrose (Venofer®) with ISS.
2012 to an ISS No adverse effects previously recorded with iron sucrose

(Venofer®) adminstration

ROS, reactive oxygen species; ICAM-1, inter-cellular adhesion molecule-1; HD, hemodialysis
CKD, chronic kidney disease; ESA: erythropoiesis stimulating agent
CMRO, Current Medical Research and Opinion; IBD, inflammatory bowel disease
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lron Sucrose

- Non-Biological Complex Drug -

Starting materials
e [Iron sucrose (e.g. FeCls
Purification procedures or Fe2(SO4)3); Base(e.g.

\\ // NaOH, Na;COs or NH3)]
N s

Synthetic % o Concentrations of
procedures the reagents
pH of the T .
reaction mixture //‘7 N NN Eeeri;té?gture
at different
Stages Of the | Professor Jacques I\R/lgt?g:"ﬁgc]:{ﬁg
Synth es | S Presented at Fresgg;ﬁﬁ,héip&g;u%n;g

Reaction time
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lron Sucrose Similar

Iron Sucrose

not fully standardized
gy, manufacturing process:
T, Subtle structural modifications

. Release iron too rapidly into circulation
« Oxidative stress )
« Inflammation
- Endothelial damage
« Hemodynamic alteration

Safety
Efficacy

Iron Sucrose
Gandac
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Conclusions

ISS had more adverse events compared to originator
iron sucrose (Venoferrum®)

Iron reduction potentials of ISS didn’t comply with the
pharmacopeial specifications and didn’t have
standardized manufacturing process

Subtle structural modifications may affect the stability
of the iron complex, which can lead to difference in safety

and efficacy

ISS, copy of non-biological complex drug, should
undergo a centralized approval process, supervised by

EMA and FDA.
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Thank You for Your Attention!
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