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~ In this subnussxon, 13 literature articles related to the pharmacokinetic aspects of

Venofer® and some pharmacokinetic summaries from the referenced articles are
provided. Information on the drug formulations that were used for *e clinical safety
and efficacy studies and the analyt:ca.l methods used in these studies is also provided
(see Attachment I). -

Overall, it is considered that the sponsor has provided sufﬁcmnt information to penmt a
substantive review of the NDA. —

- _ RECOMMENDATION -

NDA 21-135 submitied for iron sucrose injection (VenoT“r ) by the sponsor, Lu1tpold

- Pharmaceuticals, Inc. on August 6, 1999 has been reviewed for filing by the Division

of Pharmaceutical Evaluation II of the Office of Clinical Pharmacology and
Biopharmaceutics. It is considered that sufficient information has been provided to
permit a substantive review and the-NDA. Accordingly, the NDA is considered filable.

Please convey this Recommendation, as appropriate, to the SPOISOI.

Attachment I is retained in the Office of Clinical Pharmacology and Biopharmacentics
and may be obtained upon request.

/S/ ,oq/zl[‘l‘! -
David G.-Udo, Ph.D. -
~ Division of Pha.rmac;utical Evaluation I’

RD Iniisled by David Lee, Ph.D. o !S_/7,, ,. 9/97/9'
* S 22/t

FT Initialed by David Lee, Ph.D.

o

‘ce: NDA 21- 135, HFD-180, HFD-180 (Strongm), HFD-870 (M. Cher, Hunt, Lee and

Udo), CDR (Attn: Barbara Murphy).
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Attachment B IN VIVO STUDY DATA SUMMARY FOR IRON SUCROSE

, ] .
Luitpold Pharmaceuticals, inc, , I |
fron Sucrose i '
IND #: b
NDA #: 21135 N
Mean
: Mesn Mean Mesn Mesn Mean Urinary Mean Mean
Route of Dose | Cmax Tmax vd3 AUC(0-1) ¢ Kel Exeretion | cLp CLr {(0-2¢4
Study Number Administyation | (mg) | & sD {hr) sD SD (br'") (mg) £SD | (mLimin} | hr) £ SD
r . ‘ R
A, Vifor Pharmaceuticals, Inc. Sponsored Studics with Venofer®
Macdougail ICet | IV 00 | MR NR NR “NE NR NR NR NR
al (Report, March
5, 1999) : ,
Chandler Getal | 1V 200, [ NR NR NR NR ] MR NR NR NR
{Repart, 300, ' ‘
Vil'95002, 1998) 400,
500
Danielson BG. et | IV 160 §37.7% NR 11% 1491 NR 509 % NR 123¢
al. internal report. 10s.9 2L 212 pmol/Lm t.28 mg i 6.22m |
2.7.1995, pmolil, | 44 (205 |
Arzneim.- , {30 mg/L) ! 3.7mL/min)
Forsch/Drug Res. at 10 min;
|996; 46([)‘. 6: |C° \ ; i '
6312+ | l
146.9umol/
L ;
" Beshara S clal v 100 | NR NR~ | NR NR NR NRC NR NR
{Intemal Report. ‘ [ |
14.5.1997) , i
Mgjor A et al v 200 | NR NR NR NR NR NR NR NR
(Rewu :| '
11.3.1997) ' : '
SO Standard deviation; NR: not reporied, min: minule; mL: miTiE umo¥L: micromofar; L: Jiter; m

Crmax: maximum concentration, CLp: total body clearance, CLe: toul??cmm:e + Va: volume of distributi
f

T

!lenln(r.de nnt.doe 0771219

ON
|

APPEARS THIS way
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!

g willigram; h: hour; IV: iniravenous, .o Tnitial eonc?nmtion. AUC: area under the curve, |,
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Attachment B IN VIVO STUDY DATA SUMMARY FOR I

RON SUCROSE (contmued)

Iron Sucrose
IND ”' —————

NDA #: 21-138

Luitpold Pt Pharmaceuticals, Inc,

Study Nomber

Route of

Administration

Dose
(mg)

Mean
Cmax +
5D

Mean Mean
Tmax Vdi
(hr) SD |

Mean
AUC(0-1) £ SD

Mean
Kel

Mean
Urinary
Excretion
{mg) + SD

Mean
CLp
{mL/min)

Mean
Clr
(0-24 hr)
+SD

B. Publls!lcd Sludl

es with Venoler®

thr"

I
)

Sllvcrberg ¥
ol. Amer J Kidney
Dizeases. 1996;
27(2): 234-238,

1Y

200

NR

NR NR NIt

NR

NR

NR

Anaikov A, and
Gekova K,
Problems of
Hematology and
Blood
Trangfusions, in
Medicine and
Physloculture,
1970; 13; 295
298.

v

700-
800

T390
605 pprdl.
{13.98

mg/l)
atdh

NR NR NR

Krzysko K. et al.
Zbl. Pharm. 1984;
123 Hef(10): 598-
599, -

50

NR 0395+ { 24,324« 15,644 pgM/ml.

Al-Momem A K,
etal. “qudi J.
Kidney Dis.
Transplant. 1994;
5(2): 168-172,

\

100,
500

TR

NR NR NR

' |

Wi

oo

Amgah

'

|
!
:

DT mp24h

NR

NR

NR

NR

0074
0.086
Likg

NR

KT

“HNR: Nol repoﬂed. min: minwte; mL: milier; pmoi/l,: macromolar; b.: titer; mp: milligram; iy hour; 3V JV thtcavenous, C.: buitial cnﬂccnrraudn MJ(. arca under the curve, Cmax;

maximum concentration, CLp: tota) body clearance, CLr: totat clearance , Vy! volume of distribution,

Htem6.d3v1 final.doc 07/12/99 |
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Table 2

6.3 Tabulated Summaries of Bioavailability and Pharmacokinetic Studies

Y g
7

Bioavailability Studies: Release of fron to Transferrin Iron Pool (200 Mg iron)

Name of Company:
Luitpold Pharmaceuticals, Inc.
Name of Finished Produet;

BIOPHARMACEUTICS STUDY SUMMARY

Venofer® :
Name of Active substance(s): BIOAVAILABILITY STUDIES: RELEASE OF IRON TO IND#: ~——
Iron Sucrose t ' TRANSFERRIN IRON FOOL (200 MG IRON il-‘e!! SUBMISSION DATE: October 18, 1998
|
Study | ! 1 Test Product
Investigator 1 ! Dosage Refcrence Therapy
o- MNumber of Dingnosis and Regimen Rolm% Dosec Regimen .
ordinstlng Subjects, Sex, | Criteria for Duration of | of Route of
Rel, Center(s) Delen and Age | Inclusion Treaiment | Administration] Administration Criteria for Evaluation Results Safety
AdT Tnternal Singlc-center, |N=60 Dialysis paticnts | Sigle Group C: Group A: 200 mg | Hemoglobin, hematocrii, | Different degradation | No sdverse
Scction6 {Repot | randomized, [Group A=20 | with anemiaof | application, { 200 mg Fein | Fe iV (irop red blood ccll count, kinctics. Pesk events with
CTio4; . |open,parallel, | Group B=20 [ chronic renal abservation | 100 mL of dextsin) in differential white blood transferrin saturation | ron dextrin
March 5, comparstive | Group C=20 | fuilure; timé0,", |09%saline {100 mLof0.9% | cell count, mean was fasicr (30-60 min) | (Group A) and
1999 serum ferritin :,1,2,4, | @ronsucrose | saline infised over cotpuscular hemoglobin, | and higher (>100%) [ iron sucrose
% | -Macdougall Group A: 30-300 pp/L., 6,8, 12,18, | as Venofer®) { 30 minutes; Group | mean corpuscular in fron sucrose {Group C), but
.{ IC, Chandler, Mean age hemoglobin 24,36, and | infused IV B: 200 mg Fe IV | hemoglobin concentsation, 1(C)thanin Group A | three
G, Amstrong 58 years A s10gAdL, 48 hours over (iton dextran) in | mean corpuscular volume, | and B (60-70%). snaphyiactic
A, BreenC, 3 males no parenteral after the 30 minutes 100 mL safine white blood cei! couint, During initial reactions with
Harchowal J, 7 females iron start of infised over total iron-binding capacity, | 24 hours, iron sucrose { lron dextran
1 1 Cavill 3. administration infusion 30 minutes transferrin saturation, group (C) achicved {Group B),
) ; Group B: dusing the and 4,7, serum iron, serum fereltin, | higher serum lron
-Department Meanage | previoustwo | and -J and total circutating iron,  { tevels than Groupla
of Renal 63 years weeks. 14 days and B, Group B had
Medicine, 12 males C-seactive after ! less effect on serum
King's 8 females protein <20 mg | infusion t . | feritin than group A
College, with or without | (4 wecks) | and C.
London, UK Group C: r-HuEPO N
‘ Mean age f
60 years ' ! ‘
i malch ‘ |
9 females i
. I

i ] i
N: number, mg: milligram, IV: iniravenous.

!

E

’
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Table 3

Bioavailability Studies:
. [Response

Effects of Erythropoietin With and Without Iron §u%rose Treatment on Reticulocyte |

Venofer®

Nawe of Cempany:
Luitpold Pharmaceticals, Inc.
Name of Finisked Product:

Name of Active substance(s):

BIOPHARMACEUTICS STUDY SUMMARY

1
BIOAVAILABILITY STUDIES: EFFECTS OF ERVTUHROPOIETIN
WITH AND WITHOUT IRON SUCROSE TREATMENT ON

'
IND ¥; -~

Iron Sucrose RETICULOCYTE RESPONSE SUBMISSION DATE: October 15, 1998
Study .
Reference
Investigator Numberof Test Product Dosage | Therapy
Subjects, Diagnosis and Regimen Route of Dose Regimen
Co-ordinating Sex, and Criteria for Duration of | Administration/Rate of] Route of Criteria for
Rel, Centes(s) Design Age Inclusion Treatment Infusion Administration | Evaluation Results Safety
Ati. 2 Study Report, Controficd, N4 Ficalihy aduft | Single Group A: Group I Red cell and The concomitant | No adverse
Section 6 | 11.3.1997. Brit. . of | randomized, volunteers application, | 300 1UAgIV 300 1UAg reticulocyte sdministration of ] evenis
Haemstology. 1997, | paralict group  § Group A=? observation | r-HuEPO r-HuEPO IV indices, iron sucrose reporied.
98: 292-294, comparative Group B=7 | time=8 days |+ hemoglobin significantly
200 mg iron sucrose content of increases the
" [ -Mador A, Mathéz. Age 1 f(Venofer®) reticulocytes, '| hemopoletic
Loic F, Rohling R, i 21-36 years | Rate; NR | absolute 1esponse to
Gautschi K, Brugnara ! 6 males ; ! reticulocyte count, | --HUEPO in
C. 8 females , ‘ young sad old nommal subjects.
! i ‘ reticulocytes,
E)”c"v"m"r ";"P’"'» ’ scmnu: EPO, snd
atment o ‘ serum ferritin
Gymecology, Zurich,
Switzertand .
NR; Not reported, N; numnber, IV; intravenous, kg: kifogram, IU: international uniis. \
. !
! L]
]
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Table 4 Human Pharmacokinetic Studies: Pharmacokinetics of a Single 100 Mg D?se of iron Sucrose
Name of Company: ‘
Luitpold Pharmaceuticals, Inc. ' BIOPHARMACEUTICS STUDY SUMMARY ) ‘
Name of | zished Product: '
Venofer®' . ' HUMAN PHARMACOKINETIC STUDIES: ,
Name of Active substanci{s): : PHARMACOKINETICS OF A SINGLE 100 MG DOSE OF IND¥; -
fron Sucrose ' {RON SUCROSE SUBMISSION DATE: October 15, 1998
Study Test Product
<Investigator Number of Dosage Regimen
~Co-ordinating Subjects, Sex, | Diagnosis snd Duration of | Roule of .
Rel. Center(s) Design and Age Criterin for Inclusion { Treatment Administration | Criterin for Evaluation | Results Safety
Aft. 3 Intemal report. Open, single | N=I2 Adult healthy Single Iron sucrose, Hematological There was no statlstically No adverse
Section & ]7.7.1995. dose subjects application § (Venofer®) parameters, scrum - significant difference in reactions
Arzncim.- I males 100 mg iron iron, scrum transferrin, { scrum iron levels before and | reported.
Forsch./Drug Res. 9 fernales femlln. utinary iron 24 hours after injection.
1996; 46(1); 6: 615- and sucrose, AUC,
621, 35-50 years AUMC, MRT, CL, V., | Termina! half-life = 6 bours.
Vi, Vduw, and tiy | Renal elimination of iron
-Danielson BG, was low {<5%) ptimarily
Ssimonson T, ; 1 duting 4 hours after
Deréndorl H, injection. Seventy-five
Geisser P. percent of the dose of
. sucrose was excreted in
-Depariment of ! urine during 24 hours. No
Medicine, \ {ncrease in serum transfenin
.| Uniyersity levels. Serum fervitine bevels
Hospital, Uppsala, | increased afler 8410 houq
;]| Sweden and dgubled by 24 hours,

N: number, mg: nilhm AUC; area undes the cirve, AUMC: area under mean curve, MRT: mm residence time, CL: , V: volume of distni

Vi, volume of distribution during elimination, tya: terminal half life.

i
Item6.d3v I final.doc 07/12/99
1 ! l

bution of the central compartment, Vd,.: volume of distribution at s!ead‘- state,

:
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Table 5 Human Pharmacokinetic Study: Pharmacokinetics of Radiolabeled lron-?ucrose
Name of Company: : f
Luitpold Pharmaceuticals, Inc. ' -
Nanie of Finished Product: , BIOPHARMACEUTICS STUDY SUMMARY
Venofer® ‘ i
Name of Active substance(s); 1 HUMAN PHARMACOKINETIC STUDIES: PHARMACOKINETICS ] IND #: =
fron Sucrose . ) OF RADIOLABELED IRON-SUCROSE - ' SUBMISSION DATE: October 15,1993
Referénce \
Study Therapy
- Investigator Number of Diagnosis and Test Product Dosage | Dose'Regimen )
- Co-ordinating Subjects, Sex, | Criteria for Duration of | Regimen Route of | Route of Criteria for
Rel. Cenier(s) Design and Age Inclusion Trcatment | Administration Administeation § Evaluation Results Safety
Ati 4 Zbl. Phasm. 1984; | Open, cross- | N=11 Healthy subjects | Single bofus | Jron sucrose 2.5 mL | Hemolzr® Pharmacokinetic | Halifite time of NR
Section 6 } 123 Hef(10); 598- ] over injection (5S¢ mg iron) given | prolongstum ! paramiters after IV | serum fron was 9.31
1 599. Sex=NR * intravenously 210 mg omal administration and | £ 6.77 hours. Iron
iron as ferrous | bioevaitability after | was mainly
-Kreysko K, , Age=NR fumerate . | oral administeation | distributed in
Bokowski W, ; J ! Intracellular space.
Wichlinski LM. : Plasma cl’emnce of
Deot.of | . | 0.074 dm’fivkg
Biopharmaceutics ! o
Faculty of .
Pharmacy :
J Bydgoszcz, Poland l
NR: ot reported, mi: millititer, N: umber, mg: milligram, kg: kilogram, b: hour.
, -

o
I

| - Y
| peARS THIS WA.
: | AP oM ORIGINAL

l

- Tteme.d3v 1 final.doc 07/12/99 ] ' T
o |



-
L+ 2]

NDA #21-135

Venofer® Section 6 Human Pharmacokinetics and Bioavailability l ' Page 16 of 53
I N ! -
Table 6 Human Pharmacokinetic Studies: Red Cell Utilization of Radiolabehd fn'n Sucrose
v . I .
Name of Company: . ' ; {
Liitpold Pharmaceuticals, Inc. T
Name of Finished Product: ' BIOPHARMAUTEUTICS STUDY SUMMARY
't Venofer® k |
Name of Active lufmlnte(!): HUMAN PHARMACOKINETIC STUDIES: RED CELL IND j; ~b—
Iron Sucrose UTILIZATION OF RADIOLABELED IRON SUCROSE SUBMISSION DATE: October 15, 1998
I ‘ - J —
l ! Test Product
Study Dosage |
- Investigator Number of Diagnosts and’ Regimen
- Co-ordinating J Subjects, Sex, | Critesia for Duration of Routz of
Rel. Center(s) Design and Age Inclusion Treatment Administration | Criterin for Evaluation Resulis Safety
AuS Intemnal report. Open N=% Taticnis with tron | Singie | 100 mgiron | Distribution and Al paticnis showed a signfiicant | No sdverse
Section 6 | 14.5.1997 - .deficiency spplication, fV zsiron incorporation of labeled | incrense in serum Feritin and events
-Besheara §, 2 males anemia, renal observation lime { suceose iron: emission scans | transferrin saturation sfier observed.
Lundqvist B, 4 females ancmia, or was 4 weeks {(Venofer®) | performed for ®Fe after | 24 hours and | week; the
Sundin J, ctal. functional iron prior to ("FesM'Fe 90 min.end at 3, 4, 5,6, | maximum radiotzbeled iron red
24-63 years deficiency anemin | inclusion. radio-fabeted) {7, and 8 hours. | cell utifization after 15-28 days
-Department of : Determination of ranged from 68-97%.
Intemal Medicine, utilization and Iron deficiency:
University incorporation of iron into | 88% and 94%
Hospital, Uppsala, . the red celis over Renal anemia:
Sweden i 4 weeks, 76% and 97% .
‘ Functional iron deficiency:
68% and 76% ’
N: number, ml; mitlititer, mg: iﬁ'l'im. IV: intravenous.
i .
i
. | l :
, , :
' 1
| | f APPEARS THIS WAY i
| ON ORIGINAL
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Venofer® Section 6 Human Pharmacokinetics and Bioavailability Page 17 of 53
Table 7 Human Pharmacokinetic Studies: Serum Iron Levels and Urinary Excretion
Name of Company: ) ,
Luitpold Pharmaceuticals, Inc.
Name of Flalshed Product; BIOPHARMACEUTICS STUDY SUMMARY
Venofer® : . i
Name of Active substance(s): HUMAN PHARMACOKINETIC STUDIES: SERUM IRON IND#: ~——
Iron Sucrose ] LEVELS AND URINARY EXCRETION SUBMISSION DATE: October 15, 1998
= Investigstor Number of Test Product Dosage !
L‘ - Co-ordinating Subjects, Sex, | Diagriosis and Duration of | Regimen Criteria for
Rel. Cenler(s) Design and Age Criteria for Inclusion | Treatment | Route of Administeation | Evaluation Resules Safety
Al 6 Problems of Open, non- N=26 iron deficiency 3 days 500 mg iron IV as iron “hanges in Increase in mean Mild headache
Section 6 | Hematology and controlled anemia caused by sucrose diluted in 500 mL | Rematotogical | hemoglobin, and red celis | and nausea
Blood 1 I males achlorhydria, saline (N=21) paramelers and | during and after treatment. | 500 mg iron In
Transfusions, in 23 females menorthegia, 700-800 nig 1V iron as urinary | Serum fron levels reached | 7.8% of cases,
Medicine and miscetlaneous, and iron sucrose estimationof | a peak after 4 hours and Headache,
Physioculture. 16-60 years gastric rescction (N=5) iron aomalized afler 2 days. vomiting and
1970; 13; 295-298 ‘ Total dose ‘ Mean renal elimination muscular pain in
~Anatkov A, £500-2000 mg iron ‘| was 4-6% of given iron three of
Gekova K, dose. S patients (2
. infusions each)
-NR . 1 afler they
received 700- -
) . 300 mg iron and
i transient collapse
; occurred in one
e * patient.
NR: Not reported, N: member, IV: intrvenous, mg: milligram. g
i
{ : | !
. i |
APPEARS THIS 'WAY
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6.4 Summary of Bioavailability/Bioequivalence Studies

6.4.1 Bioavailability Studies in Dialysis Patients With Anemia.

Macdougall IC, Chandler G, Armstrong A, Breen C, Harchowal J, and Cavill I,
Characterisation of iron availability from three different IV iron preparations in dialysis
patients. Internal Report CT104; March 5, 1999. Abstract from the 30 Annual Meeting
and Scientific Exposition of the American Society of Nephrology. November 2-5, 1997,
San Antonio, Texas, U.S.A. ‘

An a single-center, randomized, open label, parallel, comparative study, Macdougailfet al. -

(1999) [1] evaluated three iron preparations for their ability to release iron to the
transferrin iron pool in diatysis patients with anemia of chronic renal failure.

Sixty patients (44 receiving erythropoietin) were randomly assigned to receive a single -
30 minute intravenous infusion of 200 mg iron in the form of either irondextrin (iron -
polymaltose; n=20), or iron dextran (n=20), or iron sucrose (as Venofer®:; n=20).
Patients were to be stratified according to whether or not they were receiving EPO ~
therapy; however, 73% of all patients were receiving EPO and, as the results were similar
for the two strata, all data for +EPO and —EPO patients were combined within each

treatment group, _

Blood samples for evaluation of biochemical variables were collected at screening and at

intervals after injection as follows. .

* At0,%,'%,1,2,4,6,8, 12, 18, 24, 36 and 48 hours after injection the following were
measured: serum iron, serum total iron binding capacity (TIBC), transferrin
saturation, and total circulating iron. '

¢ At 48 hours, and 4, 7, and 14 days after injection the following were measured:
hemoglobin, hematocrit, red blood cell count, white blood cell count with differential,” ~
mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHC), mean corpuscular volume (MCV), platelets, serum ferritin, iton, TIBC, i
transferrin saturation, and total circulating iron -

- ® At 14 days after injection the following were measured: serum albumin,-alkaline

phosphatase, aspartate aminotransferase (AST), and bilirubin.
For all 60 patients, baseline ferritin levels were in the range of 27-310 pg/L (mean 116.
ug/L}. Figure 1 shows that iron sucrose and iron dextrin botlrproduced faster and higher -
ferritin levels than did iron dextran. Serum ferritin increased over the first two days

following the intravenous boluses of iron sucrose and iron dextrin to a maximum valueof

200-250 pg/L atdays 4-7. In contrast, intravenous iron dextran did not ificrease ferritin

~ levels within the first two days after administration. Maximal ferritin levels after

intravenous iron dextran Wemsigniﬁcanﬂy lower (140 ng/L at day 14) compared to the-
values achieved after iron sucrose and iron dextrin administration.

Mem6.d3v L final.doc 07/12/99
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Serum Ferritin Levels After Intravenous Administration of 200 Mg of ST
" Three Forms of Iron (Mean % Standard Error) '

Figure 1

| FERRITIN —O— iron dextran .

" —5=""iron dextrin
+-O-- iron sucrose

0 2 4 6 8 10 12 14
time {days) -

At the doses used for all three preparations, there was no change in mean serum ferritin
between day 7 and 14._ This suggests there is no need to wait 14 days after
administration of IV iron to check serum ferritin levels. <

Table 8 shows that serum iron levels at 30 minutes after administration were significantly
higher for iron sucrose compared to iron dextran or iron dextrin.

Table 8 Serum Iroﬁ Levels 30 Minutes After IV Administration of Three
Different Iron Preparations
Form of Iron Delivery (200 Mg Tron)
_ Iron Sucrose Iron Dextrin Ironl)gxtran

Number of Patients | 20 20 20 .

Serum Iron 87422 umol/Lt* | 44+15 umol/L 3913 umol/L
t Values are means: standard emrors,
*F<0.01 compared o iron dextrin and iron dextran. R - -

umol.: micromolar, - -

Figure 2 shows that peak serum iron levels were significantly higher and levels remained
higher for 24 hours with iron sucrose than with other iron preparations. Serum iron levels
were similar for ..on dextrin and iron dextran. _ T

ltemé.d3v1final doc 07/12/99
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Figure2 Serum Iren Levels on Day 1 anu Days 2-14 Following IV Administration
of 200 Mg Iron Dextran, Iron Dextrin, and Iron Sucrose in Dialysis

Patients (Means = SE)
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Figure 3 shows that peak percent transferrin saturation was higher in patients receiving
iron sucrose than in patients receiving other iron formulations. Transferrin saturation
values peaked at 30 minutes-1 bour at >100% with iron sucrose and they gradually fell to
baseline values over the next 24 hours. For iron dextran and iron dextrin, transferrin

saturation peaked at 1 hours at §0-70% and fell within 24 hours to 40%.

Figure 3

Three Forms of Iron -

o
N
&~ o
o -

e {our)

T ¥ T

2 1D 12 14 16 18 20 2 M

Transferrin Saturation Levels After Intravz_ﬁqus Administration of

TRANSFERRIN

JSATURATION [cont)

O vOn dexiran
s frOfy de-tirey
T O Won sucroks

The measurement of iron bound specifically to transferrin inplusma in the presence of
- circulating iron-containing pharmacological compounds presents considerable
difficulties. All routine diagnostic methods for the measurement of transferrin iron are
predicted on the assumption that no other iron-containing compounds are present in the
circulation. All these methods release iron from transferrin by reducing pH to a greater /
- or lesser extent. Therapeutic iron compounds are all constructed to release iron in a
controlled fashion in a neutral aqueous environment. At pH 5 or less they will, toa
variable extent, release iron that will then become indistinguishable from fron released
from transferrin. Both will be detected by a variety of chromogens.

In the present study, transferrin saturation values following iron sucrose administration
transiently appeared to exceed the total iron binding capacity of the plasma. The authors
believe that this is a reflection of the methodological problems outlined above and which
are common to all diagnostic procedures. “The apparent super-saturation is a reflection of
the degree to which iron from complexed iron compounds, such as iron sucrose, can be
released in acid conditions. This in no way reflects the behavior of the compound in a
neutral environment and it is impossible using this method to determine whether iron is
released either-directly to transferrin or any other ligand in the plasma in vivo. Therefore,
these results do not indicate any over-saturation of transferrin.

In summary, the results of this study showed different degraction kinetics between the
three iron preparations with iron sucrose releasing iron more readily and yielding higher -

tem6.d3v1 final doc 07/1299
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— - transferrin saturation values than the other two intravenous iron preparations. Iron -
dextran had less effect on serum ferritin compared with iron dextrin or iron sucrose.

6.4.2 Effects of Iron on Reticulocyte Response to Erythropoietin.

Major A et al. The effect of intravenous iron on the reticulocyte response to recombinant

human erythropoietin. Study Report, Zurich 11.3.1997. BritJ of. Haematology. 1997,
98:292-204, _

In a randomized, controlled, parallel, comparative study, Major et al (1997) [2} compared @~ =
. the effects on cellular characteristics of reticulocytes of a single dose of IV recombinant -
human erythropoietin (r-HuEPO) combined with 200 mg iron IV as iron sucrose
. (Venofer®) to the effects of a single dose of IV r-HuEPOQ administered without iron )
_sucrose. Fourteen healthy volunteers were randomized to receive either 306-TUkgr- .~
. HuEPO and a simultaneous intravenous injection of 200 mg iron sucrose (Group A) or
300 IU/kg t-HuEPO alone (Group B). o -

‘Venous blood samples were  collected at 24-hour intervals for 8 days in order to measure
the following parameters: erythropoietin levels, absohute reticulocyte count, reticulocyte
cell hemoglobin content (CHr), reticulocyte cell volume-(MCVr), hemoglobin content of
young and old reticulocytes (CHyoungR and CHoldR), reticulocyte hemoglobin (retHb; a
measure in picograms (pg) of the hemoglobin [Hb] contained in ali reticulocytes), serum
ferritin. - o T -
The two groups did not differ in circulating erythropoietin leve!l or in the absolute
reticulocyte count. The two-groups did differ in the remaining measures. Dataare
presented in Table 9 and Figure 4 (adapted from Major et al [2].

Table 9 Reticulocyte Celi Hemoglobin Content (CHr) and Serum Ferritin in
Normal Subjects Receiving Erythropoietin Alone (“Control”), and o
"Erythropoietin and Iron Sucrose - '

) __ [Reticulocyte CHr (pg) T Serum Ferritin (ng/L) T — ' T
Time Control Iron Sucrose Controi Iron Sucrose -
- Baseline 31.820.9 32.5:1.3 77713 83.7:624
Day 1 2.1:1.2 33:1.5 72.6+68.3 162.6:61.7*
[ Day 3 31.420.9 32.6¢1.1% 58.7:56.1 162.8:51.9%

T Day3 31.5:15 35.5:1.2% 39.3:40.3 138.7:52.8*
Day 4 32.8%1.8 35:1.1° 428:47 121£32.7° _
Day 6 3122 — 334:16° 37.7:376 92.7:33.6%
Day 7 30.6£1.7 32.9:2.1° 43.8:40.6 100.4:40*
Day 8 30.7: 1.7 32.9:1.9¢ "47.4150 109.4:46.5°

© Mann-Whitney U-test p<0.03 compared with controls, ) ——
* Results expressed as mean = standard deviation,
v/l microgram per liter.
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Figure4 Reticulocyte Hemoglobin and Heinoglobin Content of Young and Old
- Reticulocytes (CHyoung R and CHold R) in Subjects Receiving
Erythropoietin Alone (“Control”), and Erythropoietin and Iron Sucrose
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Table 9 and Figure 4 show that CHr was significantly higher in the iron sucrose + r-

HuEPO patients (Group A) from day 3 onward compared with the r-HuEPO patieiits
(Group B). ]

In the iron sucrose + r-HUEPO group, the content of hemoglobin of young teticulocytes
increased and reached a plateau on day 2 which was significantly higher than that of
older reticulocytes. The cell hemoglobin content of old reticulocytes increased from
day 3, and reached a peak on day 4; it was significantly higher than seen in young
erythrocytes.

The iron sucrose + r-HUEPO group showed an almost 100% increase in serum ferritin
level on days 1 and-2 which decreased only slightly to baseline after 6 days, foliowed by
a slight increase until day 8. In contrast, serum ferritin levels decreased following
r-HuEPO administration alone to approximately haif of the baseline values by day 6, and
increased only slightly thereafter. e '

Although the total number of reticulocytes was not different between groups, the
reticulocyte Hb content and retlb [measured in pg of the Hb contained in all

reticulocytes) increased with a greater response in Group A compared to Group B who
received r-HuEPO alone. S

hem6.d3v| final.doc 07/12/99 . - _
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These results suggest that iron sucrose significantly potentiates the hematopoietic
response to r-HuEPO in normal subjects when both compounds are administered
concomitantly. :

6.5 Pharmacokinetic Studies

. —

6.5.1 Pharmacokinetics of 100 mg Iron Sucrose

Danielson BG et al. Pharmacokinetics of iron (Il)-hydroxide sucrose complex._
(Venofer®) after single IV dose in healthy volunteers. Internal report. 7.7,1995,
Arzneim.-Forsch./Drug Res. 1996; 46(I); 6: 615-621.

Danielson et al., 1995 [3) performed an open, single dose pharmacokinetic study in
- 12 healthy subjects following intravenous administration of a single 100 mg dose of iron
as iron sucrose (as Venofer®). The data obtained were evaluated using non-
compartmental (nc) and compartmental (c) pharmacokinetic analysis. Subsequently,a -
-—Michaelis and Menten model (MM) was used for calculating iron transport with o
transferrin. The results of the non-compartmental, compartmental and MM model
pharmacokinetic analyses are summarized in Table 10. - . )

Table 10 Pharmacokinetic Parameters After Single Intravenous Administration of
100 mg Iron as Iron Sucrose (Venofer®) : -

Method of Analysis
Parameters Non-Compartmental Compartmental Michaelis Menten
Crax (Co)¥ (umol/L) 584 607 631+146.9
Tinp  (hours) - 7.0 i 6.3 5.3%1.6
MRT 1 (hours) 82 - 7.1 5.5%1.2
AUC  (umol/L h) 1680 1553 14914212
Total body clearance ) _ ) } -
{mL/min) 18,5 200 : 20.543.7
(L/h) — ) 1.2540.22
V. (Liters) 33 3.1 © 32407
Vd, T (Liters) "84 - 79 33121
Vd area** 10.4 10.1 92423
[ “Trunsferrin mg Fe/24 hiT — 1 . 31.016.6

* Co: Calculated initial concentration
*MRT: Mean residence time -

" $Vda: Volume of distribution a1 steady siate. -
*Vi: Volume of distribution of the central comparment.
"*Vd: Volume of distnbution during climination. .
42 Calcutated amount of iron transported by transferrin. . )
umol’L: micromolar. —
Tia; terminal haif ife.

The injected iron rapidly led to high serum iron levels with an average maximum value of
538 pmol iron/L at 10 minutes-after the injection.
—Serum transferrin did not change after the IV-administration of iron as iron sucrose
~ during the 24 hour study period, neither did the serum transferrin receptor concentration.
~ The amount of iron transported by transferrin corresponded to 31.0% of the dose. Serum
ferritin levels increased significantly after 8-10 hours and doubied after 24 hours.
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Renal elimination of iron, which occurred only during the first 4 hours after injection.
contributed very little to the overall elimination of iron (mean <5%). After 24 hours.
urinary iron excretion was 5.19x1.28 mg, with the difference between that and the

24 hours prior to dosing being 4.68+1.31 mg. After 24 hours, 75.+ 11% of the dosage of
sucrose was excreted, 91% of which was excreted within the first 4 hours after injection.

After 1 and 3 hours incubation of serum with 30, 60, and 150 pg iron in the form of iron
sucrose, the total iron binding capacity (TIBC) of the serum decreased as the dose
increased. Atthe 60 and 150 pg iron concentrations, TIBC decreased from 20 and

12 umol iron/L at 1 hour, respectively, to <4 pmol iron/L at3 hours for both.

These results show that, after a single intravenous dose of;iron sucrose (Venofer®). iron
is rapidly cleared from the serum and becomes available for biosynthesis of hemoglobin.
Only a smali fraction of the dose of iron is excreted in the urine,

6.5.2 Pharmacokinetics of ¥Fe-labeled Iron Sucrose

Krzysko K et al. Pharmacokinetics of serum iron in humans. Zbl. Pharm. 1984; 123
Heft(10): 598-599. _ = -

Krzysko et al. (1984) [4] reported the results of an open, cross-over pharmacokinetic
 study using iron sucrose (as Ferrum {Hausmann®] IV) 50 mg givento 11 healthy
subjects, and 210 mg oral iron (Hemofer® prolongatum) as reference therapy. The

results showed that intravenous iron was mainly distributed within the intracellular space.
The serum concentration time curve could be wel} adapted to a two-compartment model. _
Table 11 summarizes the pharmacokinetics of radiolabeled iron sucrose (as Ferrum
[Hausmann®]). ’

Table 11 Selected Pharmacokinetic Parameters Following Intravenous
Administration of 50 Mg Iron as Iron Sucrose

Parameters Units * Mean+SD
Initial Phase Constant (A) © ug/mL 1.63520.758
Initial Phase Constant (B) ng/mL 2.015:0.464
Fast Phase Constant (o) b 2.514:1.612
Slow phase constant (B) e b 0.104:0.057
Blood—tissue distribution value (x,,) _he 1.230+0.836
Tissue—blood distribution value (x3;) h' 1.151+0.811
Low value of distributior volume of central _ i
compartment (A;") ) dmvkg 0.223:0.068
Total clearance of iron (A'K) dm? hrkg 0.074+0.086
Overall distribution coefficient (A’area) dmvkg 0:395:0.117
Half-life Hours 9.31:6.77
Fraction of dose absorbed (F') % 6.65+4.91

ug/mb: microgram par milliliers, kg: Klogram, h: hour,

Itemé.d3v 1final.doc 07/12/99




..NDA #21-135

Venofer®

Section 6 Human Pharmacokinetics and Bioavai lability

—

Page 26 of 53

6.5.3 Ferrokinetics Evaluated by Positron Emission Tomography

Beshara §, Lundqvist H, Sundin J,
of *Fe/*Fe-labeled iron (III)
administration using positron emission tomo
deficiency and renal anemia. Internal repo
J et al. Kinetic analysis of $Fe
bolus administration using pos

104: 288-295.

Beshara et al.
utilization of

- years old) with iron deficiency and renal-
Emission Tomography (PET ) technique,
distribution to organs of particular interes
ventricle of the heart, liver,

Emission scans of 52Fe, a partial positron emitter with a half-
for the first 90 minutes, followed by scans at 3, 4, 5, 6,7, an
and kinetics of the labeled compound in the different organs ¢
quantitative tissue iron uptake evaluated over time. The
allowed a follow-up to determine red cell utilization o
for 4 weeks (see Table 12). Samp
and twice a week in the following three weeks.

et al. Pharmacokinetic analysis and red cell utilization
-hydroxide sucrose complex following intravenous
graphy (PET). Study in patients with iron

rt. 14.5.1997. Beshara S, Lundqvist H, Sundin
-labelled iron(III) hydroxide-sucrose complex following
itron emission tomography. Brit. J. of Haematology. 1999;

les were collected three

gl 997)[5] performed an open study of the pharmacokinetics and red cell
Fe/*Fe-labeled iron following a single intravenous administration of

100 mg iron as iron sucrose (Venofer®) in six patients (2 males and 4 females 2463

failure-induced anemia. Using the Positron

the iron kinetics were visualized and the iron

t for iron and blood metabolism, such as the Jeft

bone marrow and spleen, was followed.

life of 8.3 h, were performed
d 8 hours. The distribution
ould be followed and
e half-life of **Fe of 45 days i
f the injected labeled iron sucrose )
times a week in the first week

Table12  The YFe Utilization Data

Patient1 | Patient 2 Patient3 | Patient4* “Patient § " Patient 6

Day [ % | Day % | Day | % Day % Day. Yo Day %

1 5 1 g 1 ] 1 . 1 5 I 3

2 1 21 2 14 2 6 2 10 2 15 2 g |.
3 52 3 29 3 18 3 10 9 | 78 6 1 52
6 64 6 66 6 43 6 73 13 31 [ 58

9 62 9 1 88 9 56 | 23 46 16 | 83 13 68

I3 | 69 13 9 | 13 | 62 [ 28 76 20 85 15 76

16 | o1 16 | 87 | 15 | 59 - - 23 86 19 71|
20 | &2 21 86 | 21 | 66 < |- 27 88 | 22 | 12

23 | 97 24 94 | 24 | 68 . - - - - -

- - 28 |89 | 28 | 64 - - - - - -
*Erythrocyte concentrates given on day 10 10 day 13 for severe anemia and exciuded from the analysss aftcr day 1., an0 was revincioded oo tay 23,

The thaximum radio-labeled iron red cell utilization ranged from 68-97% and was

reached 15-28 days after iron sucrose administration. Two

anema showed a utilization rate of 94% and 88%.
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renal anemia or functional iron deficiency were 97% and 76%, or 68% and 76%,
respectively. ’

Blood kinetics measured by PET in the left ventricle of the heart were found to be bj-
exponential. In the liver, fast uptake occurred during the first 60 minutes, followed by a
slower but steady increase. By the end of the PET analysis, the radioactivity uptake
decreased slightly and reached 75% of the peak value. A comparable distribution of
**Fe/*Fe-labeled iron sucrose with a fast uptake within 20 and 100 minutes was analyzed
for the spleen and bone marrow. -- :

A kinetic analysis using a three compartmental model (Patlak model), giving an estimate
of the sizes of the reversible pools and the influx rate in the different fissues, showed a
rather long distribution phase in the liver uptake, while immediate incorporation of the
injected iron into the bone marrow could be detected.

An increase in serum ferritin and transferrin saturation levels above the baseline were

seen in all patients after 24 hours and 1 week indicating a rapid competitive exchange of

- iron between **Fe/*Fe-labeled iron sucrose and the selective iron-binding proteins.

“This study supports the finding that iron sucrose (Venofer®) has a suitable complex

stability which allows a competitive exchange of iron between iron sucrose and selective
iron-binding proteins such as transferrin and ferritin. The pharmacokinetic parameters

show that the administered iron disappears very rapidly from the serum, thus ensuringa .

fast correction of iron deficiency anemia.

6.54 Efficacy, Tolerance, Serum I_..evels, Urinary Elimin@n ofIron, _ -

Anatkov A and Gekova K. The use of large intravenous doses of iron in the treatment of
iron-deficiency anemia. Problems of Hematology and Blood T; ransfusions, in Medicine
and Physioculture. 1970; 13: 295-208 (translation). " -

Anatkov & Gekova (1970) [6] studied the efficacy, tolerance, serum levels;and urinary
elimination of iron following intravenous administration of iron sucrose to 26 anemic
patients, three males, 23 females, aged 16-60 years. The patients received a total of
1500-2000 mg of iron as iron sucrose in two dosage regimens: Five patients received
700-800 mg doses and 21 patients received 500 mg doses; iron was given over a period
of three days infused over 3-4 hours. Laboratory investigations preceded infusion and
then followed infusion at intervals that varied according to-the specific measure being
taken. These measures are summarized in Tables 13 and 14 and in Figures 5, 6, and 7.

Table 13 -Changes from Pre-Treatment for Hemoglobin

Baseline | Average Change in Hemoglobin-at 2, 4, and 6
Value . Weeks After Administration of Iron Sucrose
2 4 6
Change from Baseline in Hb (g/dL) | 6.221.13 +1.35% +0.7% +0.35%

Hb: hemogiobin, £ gram, dL; decilier
'Tbevdusmuuhmmhsdimumzmmmﬁluw.mim:re.mmwoeuuuuks. No standard deviation
reporied. ) -
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Table 13 shows that hemoglobin increased from pre-treatment
various intervals after the study began. In addition,
three weeks post-treatment to reach levels of over 40%;
330 mL over six weeks post treatment; and the reticuloc
after treatment to reach a maximum of 42-47%
decreasing afier the third week. Figure 5 ill

Figure 5 Hematocrit Before Treatment and at We

After Treatment With Iron Sucrose

yte count rose from
between the 9" and the 13%
ustrates the changes in hematocrit.

ekly Intervals for Six Weeks

levels as measured at-
hematocrit increased over the first
erythrocyte mass increased by
the first day
day,

- total iron binding capacity, ug: microgram, di: her.

¥: only value reported.

Iron parameters changed markedly during the study. Table 14 shows that serum

and TIBC declined over the course of the study
considerably in the hours after infusion,
Figure 6. There was a maximal s
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Table 14 Mean Values for Serum Iron at Baseline and Weeks 5 and8 - —
~ Following IV Administration of Iron Sucrose _
[Parameter Baseline Value [ Values At Weeks 5 and 8 After IV iron Sucroce
5 8
Serum lron (g/dLy 35+ 18.1 98 + 384 116#
TIBC (ng) 322 + 71.8 392 + 384 3542 17.8

iron rose

. On a short-term basis, serum ifon varied
as shown for the 500 mg dose in Table 15 and in
erum iron concentration rise approximately 4 hours -
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following a single intravenous dose of 500-800 rilg iron sucrose which decreased to near
baseline values within 48 hours. )

Table 15. Short-Term Seru; Iron Levels as a Function of Ti;ne After iron Sucrose

Infusion )
Serum Iron Levels (ug/dly
“First Infusion ~ Second Infusion
"Time of Measure ]
4 Hours 1398 + 605 o 1498 + 692

24 Hours 440 = 218 , 428 + 228 -

48 Hours 103 + 41 114 + 51 )

72 Hours 77 h 94
Hg: microgram, dL: decthiter, =

Figure 6 ~Serum Iron Level f)urix_:g and After the Infusion of 500'Mg of Iron
Sucrose ' ) o ,

—— {323 ndusian
i e gagond infusion

- e 1atent HC

000 ¢

1o

2 3 Il
Tuse b o H & & ] p15 4 7

The renal elimination of iron was found to be 4-6% of the administered dose, and the
major fraction was excreted during the first day. Urinary elimination of iron varied
according to the dose of iron as iron sucrose administered. At 24 hours after dosing,
urinary iron rose from a baseline value of 201 ug iron for both dose groups to 22,427 ng
iron for the 500 mg dose and to 33,687 ug iron for the 700 - 800 mg dose. The mean
urinary elimination of iron was about 4.4% after initial doses, peaked at 6% after

ltem6.d3v1 final doc 07/12/99
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subsequent doses. By the end of_ the second 24 hour period, urinary elimination of iron
had declined to near pre-treatment levels. These results are illustrated in Figure 7.

Figure 7 - Amount of Iron Eliminated in Urine

oe P A4 dmeunz oy tm&clmut vich the urane
30000

The arzevs mark
the infuiion of
300 oy of T

-

Adverse effects included headache, vomiting and muscular pain in three of 10 patients
after they received 700-800 mg of study medication; transient circulatory collapse
occurred in one patient. Mild headache and nausea in 7.8% of cases were observed
following the 500 mg dose. '

This study shows that IV iron sucrose can raise hematocrit, hemoglobin, reticulocyte
count, erythrocyte mass, and serum iron, and Jower total iron binding capacity, with
relatively few side effects provided that individual doses of iron are maintained in the
500 mg range. “The study also showed that the renal elimination of iron was 4.4 to 6% of
the administered dose, most of which occurred during the first 24 hours after T
administration.

—_ . ) - L Y
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6.6 . Other In Vivo Stu

dies With Iron Sucrose

Five (includes two studies reporting results for the same patients) other in vivo studies

with IV iron sucrose indi

cate that iron as iron sucrose is promptly available and continued

administration provides the iron stores necessary for hemoglobin, serum iron, transferrin

‘and ferritin levels in anemic patients. In addition, while no doseranging pharmacokinetic

studies have been performed with iron sucrose, it has been shown that 300 mg iron as IV
iron sucrose is well tolerated if infused over 2 hours, and doses as large as 400 and 500

time.

6.6.1 Table of ather In Vivo Studies

——

htem6.d3vifinal.doc 07/12/99
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Table 16 . Other In Vivo Studies: Dose-’l‘olerance Study \
Name of Company: } ‘
Luitpold Pharmaceuticals, inc. : '
Namg of Finished Product: ' . ‘
Venofer® . ; BIOPHARMACEUTICS STUDY SUMMARY
Name of Active submnce[s) \‘ IND #; ~—
fron Sucrose , ) OTIIER IN VIVO STUDIES; DOSE-TOLERANCE STUDY StUBMISSION DATE:
Study Test Product
-Investigator Number of Dosage Repimen
-Co-ordinaling Subjects, Sex, | Pisgnosis and Durationof | Route of Criteria for
Ref. Center{s) Design and Age Criteria for Inclusion { Treatment Administration Evaluation | Resulls Safety
Al 7 Internal Report, Uncontrolied, | N=335 "Ancmic patients Single dose [ 200 mg, 300 mg, | Safety The resulls demonsteate the safety | Good tolcrance o711V
Section 6 | VIF95002, 1998 dose range 200 mg=89 (hemodialysis, : 400 mg, and variables | and tolerance of iron sucrose st tron sucrose at doses of
© §<Chandler G, finding with 300 mg=189 | CAPD, pre-dialysis, 500 mg of IV doses of 200 mg and 300 mg 200 mg and 300 mg,.
Harchowsl J, regard to 400 mg=35 and transplant fron {as iron infused over 2 hours, Adverse events reported
Macdougali iC. tolerability 500 mg~=22 patients) sucrose, i doses of 400 mg and
. Venofar®) The higher doses (400 mg and 500 mg were 6% and
-Department of 175 males given within 500 mg over 2 hours) lead to a 36%, respectively.
Renal Medicine 160 females 2 hours transient iron-overload, which lron sucrose was
and Pharmacy, might be responsible for infused much faster
King's College Age ' hypotension and other adverse than recommended by
Hospital, London, 22-82 years drug reactions. the manufacturer,
UK , Two patients receiving
Duration of the infusion should be | 400 mg and
. increascd with kigher iron doses, | eight patients receiving
. ' } ic , to administer 400 mg ofiron | 500 mg experienced-
; ; ' over 2.5 hours and 500 mg éves | hypotension (9)
- ! 3.5 hours, companied by nausea
| (5). vorhiting (3), lower
back pain (2), back pain
. (1), and biateral edema

\
i

of hands and feet ().
Theee hypotensive
patlents were

hospitalized.

N: number, mg: mitligram, IV: intravenous.

i
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Table 17 Other In Vivo Studies: Litravenous Iron Sucrose Versus Oral Iron and El;yth ropoietin
Name of Company: [ “
Luitpold Pharmaceuticats, Inc, J
Name of Finished Produet: ' BIOPHARMACEUTICS STUDY SUMMARY .
Vendfer® . . : .
Name of Active subsiance(s): ' OTHER I¥ VIVO STUDIES: iINTRAVENOUS IRON SUCROSE, IND# ~——ee
Iron Sucrose VERSLIS ORAL IRON AND ERYTHROPOIETIN : SUBMISSION DATE: Ottober 1§, 1998
Test Product Reference
Study Dosage Therapy
~lnvestigator Number of Diagnosis Regimen Routq Dose Reginien !
Co-ordinating , Subjects, Sex, and Criteriz | Duration of | of Rowte of Criteria for '
Ref, Center(s) Design and Age for Inclusion [ Treaiment Administration} Administration' | Evaluation Resulis Safety
Ad. internal report, Open N=23" Anemic Upte Group T Grbup I: Hemaiofogical, | Group 1 No adverse dnig
Scction 6 § 1993a, comparative, : palients with ] 108 weeks  Piron sucrose | ferrous sulphaie [ biochemigal, Intravenous iron therapy gave | reactions
-Daniclcon, B, Group 1=20 chronic renal | mean 100 mg iron | 100 mg #ron serum iron prompt response in iron observed.
Group 23 failure on 81 wecks Vover2-5  [orally |- phrameters, and | parameters and in
-Dept. of Medicine P dialysis and minutes in 5 | 3 times/daily safety variables | erythyopoicsis
University ‘ on 20 mL safine
{tosphal, i :3 E:ﬁ::s Il or in dhalysis ‘ Group 2:
Uppsala, freatiment line Paticats on r-HuEPO
Sweden . 1-3 limes : developed indications of
i :‘l’:::;a':m. weekly functional iron depletion and
. y were supplemented with oral
Test dose: iron to achicve sn adequate
| SOmgiron IV hemoglobin response.
atend of .
j dialysis | i
8: These patients are a subset of the 1 10 patients mcladed in Ker 9. Danielson, 19935, ; !
b Agemgemdmmfwmpﬂienuinamupl. ! . !
N: rumber, mg: milligram, FV: intravenous,
; .
. : |
H ! ; I o
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Table 18 Other In Vivo Studies; Efficacy and Tolerance Study in Dialysis Patil:hté Receiving Erythropoietin
Name of Company:
Luitpold P..armaceuticals, Inc. BIOPHARMACEUTICS STUDY SUMMARY
Name of Finished Product: I
Venofer® OTHER IN VIVO STUDIES: EFFICACY AND TOLERANCE
Nrme of Active substancefs): STUDY IN DIALYSIS PATIENTS RECEIVING IND #; ~==—
Iron Sucrose ‘ | ERYTHROPOIETIN SUBMISSION DATE: October IS, 1993 R
’ i
Study \
-Investigator Numbes of ! Test Product Dosage
~Co-ordinating Subjects, Scx, | Diagnosis and Duration ol | Regimen Criteria for
Rel. Center{s) Design  { and Age Crilcria Jor Inclusion | Treatment Route of Administeation | Evaluation Results Safcty
Al Y Internal seport. Open N=I1D" Ancmic patients with | Up to 48 months Iron sucrose: test Hematological | Tron siores were | Four paiients expenenced
Section 6 | 1993b, - chronic renal failure | Mean=12 months dose=50 mg iron 1V/2-5 | parameters, effectively and adverse effects;
-Danielsen BG 61 makes treated with minuics mican promptly one transient metaftic taste
49 females f-HUEPO corpuscular tepienished. which stopped when
~Department of Treatment dose: volume, mean | infusion rate was exiended
Medicine AR range at 50-100 mg iron ¢~ corpuscular ‘ 10 3-5 minutes;
Unlversity stsﬂ of & * 13 times/weck/post-dialysis | hemoglobin, one female with GI- -
Hospital, Uppsala, treatment: §7- Mean dose: ; ntcan symptoms, including
Sweden 92 : 180 mg/week/serum corpustular ! vomiting and nausca and
ferritin kept al range of hemoglobin patient was discontinued |
| 200-800 pg/L. concentration, from IV iron; one male
' serum iron, with fever was withdravn,
- Average maintenance transfesrin, one male with exanthema
l dose: 180 mg irondweek | fersitin, and all o:the arms, fegs and injnk
| - ' safety varisbles without anaphylactoid
‘ ;o reaction was Ithdrawn,

A1 Phanmacokinetic results for 20 patients also presented, See Danicison 19932 for Fesulis.
N: number, mg: milli*um. iV: intravenous,
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Table 19 Other In Vivo Studies: High and Low Dose Intravenous Iron Sucrose in Patient§ With and Without Iron
Deficiency

Name «;I'Complny:

Luitpold Pharmaceuticals, Inc.
Name of Finished Product:

BIOPHARMACEUTICS STUDY SUMMARY

i
OTHER IN VIVO STUDIES: 1LIGH AND LOW DOSE INTRAVENOUS

Venoler® ' ]
Name of Active substance(s): IRON SUCROSE IN PATIENTS WITH AND WITIHOUT IRON INDH: —
tron Sucrose DEFICIENCY SUBMISSION DATE: Oclober 1S, 1998
Reference \
E Study Therapy ! :
’ -Investigator Number of Diagnosis and Duration’ | Test Product Dosage| Dose Regimen
-Co-ordinating Subjects, Sex, and  { Criteria for of Regimen Roule’'of | Route of J Criteria for .
Ref. Center{s) Desipgn Age In¢lusion Treatment | Administration Administration | Evaluation Results §_l_fcly
Al 1G “audt J Kidney Dis | Open, N=109 Hemodialysis Toa High dose: Low dose: Changes in Significant rise in | High dose group:
Section 6 | Transplont. 1994; | dosage high dose=58 paticnis o calculated | iron sucrose ' iron sucrose hématotogicat | hemoglobin, after infusion
5(2): 168-172. comparison | low dose=51 ;HUEPQ for 8 dose for 500 mg iton IV 100 mg iron parameters, hematocrit, serum | two patients with
wecks or longer high dose; | over 1-4 hours once | IV over 5-10 setum iron, ferritininall feve. headache,
-Al-Momen AK, 57 mules 2-3 weeks | weekly up lo the minutes ferritin, and | paticnts. tron nauses,
Huraib SO, 52 females 64 were iron- for low calculated dose Inweek hematocrit deficient patients in | hypotension, and
Mitwalli AH, et al. deficient dose : Totaf dose: " | both groups showed | urticatia; and
’ 3404117 yoars $00-1000 mg significant increase | during infusion
College of ' (range §7-65 years) Analyses iron in mean corpuscular | three patients
' Medicine and King performed volume and mean | with headache,
Khalid University ' at 4 weeks j corpuscular nausea, and skin
; Tospital Riyadh, ’ . hemoglobin. In discomfort. |
! Saudi Arabia 5 iron deficient -
1 paticnts, r-HuEHO | Low dose: No
) ) could be reduced. | adverse reactions

 N: rumber, mg: mil"ﬁgmn. TV: inravencus,
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Table 20 Human Pharmacokinetic Studies: Long-Term Effects of Intravenous Iron Sucrose |Compie:v& Treatment
. i ;
Name of Company: ' ll ! '
Luitpold Pharmaceuticals, Inc. ! BIOPHARMACEUTICS STUDY SUMMARY
Name of Finished Prodyct: .
Venofer® HUMAN PHARMACOKINETIC STUDIES: LONG-TERM |
Name of Active substaitce(s): EFFECTS OF INTRAVENOUS IRON SUCROSE COMPLEX | IND#: ~——— I
Iron Sucrose TREATMENT ' DATE OF SUBMISSION: October 15, 1998
Ref, Study Design Number of Diagnosis and Duration ol | Test Product Dosage Criteria for Resulls Safety
« investigator l Subjects, Sex, | Critcria for Inctusion | Treatment Regimen Evaluation
« Co-ordinating and Age ‘ i Route of Administration
Center{s) : ! -
At El Amer. J. Kidney Open T Anemic patients with | 5 months Tron sucrose, 200 mg iron | Serum creatinine, | Significant One patient was
Scction 6 | Diseases 1996, E modcrate to scvere . {V in 150 wiL. saline over { compicie blood improvement in excluded from the
27(2):234-228. 18 males chronic renal faifure |, 2 hours once monthly for | count, serum anemia in study due to mild ’
-Silverberg DS, 1$ Females {creatinine clearance 5 months " | Ferritin, scrum iron, | 2233 (66.7%) reactions during
faina A, 10-40 ml./min) and . total iron-binding | paticnts infusion of the test
Peer G, et al. Ape i hemoglobin Tolal dose=4000 mg iton | capacity, creatinine | {responders): Hb | dose.
i S raytas | MOWAL " clearanceevery  |.rose rom 9.9 g/dL | No other sdverse
-Department y Test dose: 25 mg iron IV {3 and 6 months, o110 g/dlaté reactions were
Nephrology in 100 mL saline over | and serum iron months; hematocrit | reporied. Four
Ichitvov Hospital hour, | saluration rose from 20.4% 1o | paticats experienced
Tel Aviv, Isracl . 32.4% at 6 months; | hyperension
' ' serum iron rosc requising treatment
o ‘ from 74.4 pg/dl.to { withan
| ‘ ' ! 84.2 gL m 6 antthypertensive
- t ; months. agenl. .
\ Init :
nonresponders,
] . - hematocrit and '
: ‘ , : hemoplobin
a , |decreased.
— L

a: Unic patient was excludéd from the study following side effects after the tosf dose of iton sicrose.
N: nTmbﬂ. mg: milkigeam, m): milliliters, g: gram, min: minwe, IV fntravenous. .
!
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6.6.2 Dose-Tolerance Study in Dialysis Patients With Anemia

Chandler G, Harchowal J, and Macdougall I . Intravenous iron (IiI)-hydroxide sucrose
complex: Establishing the optimum dose given as an infusion over two hours. Internal
Report. VIF95002, 1998. Abstract from the 30™ Annual Meeting and Scientific
Exposition of the American Society of Nephrology. November 2-5, 1997, San Antonio,
Texas, U.S.A.

In an uncontrolled dose-tolerance study, Chandier et al (1998)[7] sought to determine
how much iron as iron sucrose (Venofer®) could be administered intravenously within
2 hours without adverse events, with one objective being to establish the maximum
tolerated dose of iron sucrose given within 2 hours. -

The study was performed in 335 pétients with anemia due to renal failure (including

patients receiving hemodialysis, continuous ambulatory peritoneal dialysis, pre-dialysis,
and transplant patients). ,

Patients received iron in doses of 200 mg (n=89), 300 mg (n=189), 400 mg (n=35), and

500 mg (n=22), all over 2 hours. The overall incidence of adverse reactions is presented
in Table 21. - ' e

Table 21 Overall Incidence of Adverse Reactions Following Low and High
Doses of IV Iron Sucrose  __

. Number and Percent
Iron Sucrose Dose | Number of Patients “with Reactions -
200 mg iron 89 ] - 0(0%)
300 mg won 189 0(0%) . T=-
400 mg iron 35 2 (6%)
500 mg iron 22 8 (36%)

Of those patients who experienced adverse reactions, the most common event was
hypotension (9 patients). Other adverse events included nausea (5 patients), vomiting

(3 patients), lower back pain (2 patients), back pain (1 patient), and bilateral edema of

the hands and feet (1 patient). Two patients in the 500 mg group and one in the 400 mg
group required hospitalization for 24 hours, All adverse effects are summarized in

Tabie 22. : ~

hem6.ddvifinal doc 07712499 - T
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Table 22 Adverse Reactions to High Dose Iron Sucrose
Patient | Iron Sucrose
(Age/Sex) | Dose (mg iron) Reaction Qutcome
27F 400 mg Hypotension, abdominal and lower back Hospitalized 24 hours
pain, nausea and vomiting _
43F 400 mg Nauseaand vomiting Resolved in 30 minutes
"76F 500 mg Hypotension, nausea, vomiting Hospitalized 24 hours
7IM 500 mg Hypotension - Resolved in 5 minutes
70M 500 mg Hypotension, nausea Resolved after 15 minutes
68F 500mg | Hypotension, lower back pain Resolved in 15 minutes
73F 500 mg Hypotension Resolved in 5 minutes —
71F 300 mg Hypotension Resolved after 1 hour
34F 500 mE Hypotension, nausea, back pain Hospitalized 24 hours
32M 500 mg Hypotension, bilateral edema of hands Resolved after 2 hours
and feet

M: males, F: females, mg: mifligram. - - -

The authors concluded that 200 mg or 300 mg doses of iron as iron sucrose infused over

2 hours were safe and well tolerated. However, doses of 400 mg and 500 mg iron,
infused over 2 hours, were believed to have caused 2 transient iron overload which was

responsible for the adverse reactions observed. The investigators suggested that larger

doses might be safe if given over a longer period of time, ie,

over 2.5 hours and 500 mg over 3.5 hours.

6.6.3 Intravenous Iron Sucrose Study in Patients Intolerant to Oral Iron.

Danielson BG. Oral and intravenous iron supplementation inrenal anemic patientson — -

to administer 400 mg iron

EPO treatment. Internal report. 1993a; Danielson BG. Supplementation with IV iron
sucrose complex in patients with anemia. Intemal report. 1993b,

In an open comparative study, Danielson (1993a)[8, 9] studied 23 anemic patients with
chronic renal failure who were receiving recombinant human erythropoietin.and also

showing an inadequate response or intolerance to oral iron. Twenty patients (11 men and

9 women, mean age 54 years, range 50-79 years) were switched from oral iron
preparations to iron sucrose (as Ferrum [Hausmann®]) IV 100 mg iron administered .

intravenously one to.three times weekly for variable durations (average 81 wesks). Three
 patients (2 men, 1 woman) continued on oral iron 100 m

Efficacy measures inicluded the following:

g one to three times a day.

¢ Hematological pafaméters: hemoglobin, red blood cell (RBC) count, hématocrit,
~ leukocyte count, erythrocyte count, platelets, MCV, MCH, MCHC measured every

one or two weeks.

* -Chemistry parameters: serum iron, transferrin, ferritin, phosphate, among other

chemical measures, measured every.second or fourth week.

ltemn6.d3v I final.doc 0771299
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During treatment with oral ferrous sulfate, 20 patients showed iron depletion that did not

respond to increased orai doses;
iron sucrose treatment produced

maintained hemoglobin levels and RBC volume. Data were presei.ed as time courses of

some could not tolerate the'increases. Subsequent IV
rapid increases in iron stores and improved or

change in hemoglobin, ferritin, transferrin, and iron for each patient individually. Data

from one patient showing the-time course of these and related parameters as a function of

the form of iron dosing are presented in Figures 8 and 9. o

During treatment with EPO, three patients with initially high serum ferritin levels

developed low serum iron, low

transferrin saturation and a delayed response to

erythropoietin. All three patients required supplemental oral iron treatment.

Figure8 For Patient No:1,

Time Course of Hemoglobin (Hb), Erythrocyte

Particle (EPK), and Feiritin During Treatment With Ferrosulphate
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Figure 9

For Patient No. 1, Time Course of Iron (Fe), Transferrin, and Ferritin

During Treatment With Ferrosulphate Duroferon® (Oral Iron) and IV

FL {No 1)
100

m]

Iron Sucrose (Ferrum [Hausmann®] IV, Ferrum).

¢ ——
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This study suggests that intravenous supplementation with iron suerose produced a
prompt improvement in hematological parameters in patients switched from oral iron
therapy. The intravenous therapy was well tolerated. Iron sucrose provides an effective
alternative to oral supplementation that can be used when oral iron therapy is ineffective

- or poorly tolerated.

-

6.6.4 Intravenous Iron Sucrose Study in Patients Receiving Erythropoietin .

Al-Momem AK et al. Intravenous iron saccharate in-hemodialysis patients receiving 1~
HuEPO. SaudiJ Kidney Dis Transplant. 1994; 5(2): 168-172. )

In an open dosage comparison study of the safety and efficacy of iron sucrose (Ferosac®
which manufactured by SPIMACO, Riyadh, Saudi Arabia, and is identical to Venofer®),

- Al-Momen et al (1994)[10] enrolled 109 hemodialysis p

atients receiving erythropoietin

(57 males, 52 females, mean age 34.1 = 11.7 years). Sixty four of these patients were

iron-deficient.

—

Group 1 (n=58; “high dose™) received 500 mg of iron as iron sucrose in 250 ml normal B
- saline intravenously over 1-4 hours once weekly until a target total dose based upon

Ttem6.d3v1final.doc 07/12/99
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hemoglobin levels was reached. Group

" receiving a high erythropoietiri dose {
n=42), and a non-iron deficient group receivin

1 was subdivided into an iron deficient group

up to 100 IU/Kk

times per week for pt least 8 weeks; n=16).

Group 2 (n=51; "low dose") received 100 mg
intravenously over 5-10 minutes three times
Group 2 was also subdivided
doses (n=22), and a non-iron

Variables measured included serum iron, total iron binding capacity, se
hemoglobin, and hematocrit. Results are presented in Table 23. .

g 3 times weekly for at least 8 weeks:
g a low erythropoietin dose (501U/kg 3

iron as iron sucrose in 25 ml normat saline
weekly for a maximum of 5 to 10 doses.

into an iron deficient group receiving high erythropoietin
deficient group receiving low erythropoietin doses (n=29).

Tum ferritin,

Table 23 Comparison Between Hét—natological_énd Iron Parameters Before and
—~  Four Weeks After Beginning Iron Sucrose Therapy '
Test Group T- "High Dose” - 500 Mg Iron (N=58) Group 2~ "Low Dose" - 100 Mg fron (N=51)
iron Deficient. Non-Iron Deficient Iron Deficient Non-Iron Deficient
(n=42) (n=16) - (n=22) " (n=29) —
AT B A B A B A : B
Hb (g/dL) | 8§.3:0.7 11.0°:07 | 8.8:0.6 116*:0.6 | 8.5:03 [ 11.1%:1.0 | 8.5:0.8 11.2*:1.0
Het (%) 249:23 | 33.0%22.1 ] 26.5:2.] 350%:1.9 1257:18 | 334%:28 | 254236 34.1%:2.9
MCV (fL) | 71.7:47 | 81.4%:3.5 | 83.743 83.7:30 68.2:45 | 754%:44 | 84.7:4.0 85.2:3.8
MCH (pg) | 245:27 | 30.9%z1.5 | 31.4:09 31.1:038 22.122.5 { 28.4%:1.5 | 32.1:1.2 319211
Fe(umoi/L) | 11.0:29 | 18.79:4.6 | 19.8:2.9 21.6:28 7.2:32 | 152*+24 | 195:38 21.1:34
TIBC
“|_{umal/L) 804:53 | 579*:98 | 508:5.7 48.7:56 97.7:6.4 | 55.5%29.4 | §5.5:8) 47.6:6.0
Ferritin —
(ng/mL} 18.6:118 | 52.2*2253 | 165.0:46.3 | 200.0:383 | 12.8:60 | 88742230 107.5:38,5 | 177.5266.5

tA = Hefore iron sucrosc therapy, B
*p<0.001 (Student's paired "1
Hb; hemogiobin; Het: hematoerit: MCV: mean corpuscular volume; MCH: mean
g/dL: gram per deciliter, umol/L: micromolar, ng/mL: nanogeam per millilfer,
The results showed a significant rise in all
low dose patients of the iron deficient

high and low dose patients in the non

tesrfor B vs A).

* Four weeks afier beginning iron sucrose therapy.

significant rise in hemoglobin and hemarocrit.

Two patients in Group 1 developed fever, headache,
that responded to antihistamines and hydrocortisone
a few hours. Three other patients in the high dose g
and skin discomfort after two hours during the i
when the infusion was stopped. The low dose (

experienced no adverse reactions.

This study suggests that intravenous iron sup
increases hematocrit in hemodialysis patien

corpuscular hemoglobin; Fe: iron
mg: milligram.

; TIBC: total iron binding capacity

parameters measured in both the high dose and
group (Group 1) after 4 weeks of therapy. For both
iron deficient group (Group 2), there was a

nausea, hypotension, and urticaria
and the reaction disappeared within

roup developed headache, nausea,

nfusion. The symptoms disappeared
100 mg iron}-Group 2 patients

erythropoietin. The resuits suggest that iron sucrose complex is a safe and effective
intravenous iron formulation for these patients, even if they are not iron deficient.

liems.d3v 1 final.doc 07/12/99
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6.6.5 Effects of Intravenous Iron Sucrose on Anemia of Chronic Renal Failure

Silverberg DS et al. Intravenous iron supplementation for the treatment of the anemia of
moderate to severe chronic renal failure patients not receiving dialysis. Amer J Kidney
Diseases. 1996; 27(2): 234-238. :

In an open study, Silverberg et al (1996)[1 1] measured hematopoietic and other
parameters in 33 anemic patients (18 male, 15 female, age range 27-74 years) receiving
infusions of iron as iron sucrose (Ferrum [Hausmann®] IV) without concomitant
administration of erythropoietin. Patients were included in the study if hemoglobin levels

were <11.0 g/dL and creatinine clearance ranged between 10 to 40 mL/min (moderateto

‘severe chronic renal failure). All patients had been receiving a slow-release oral iron
preparation consisting of 160 mg ferrous sulfate twice daily (100 mg iron per day). For
the study, patients received 200 mg of iron intravenously in 150 mL saline over 2 hours
once mofithly for five months for a total of 1000 mg per patient. Prior to entering the _ -
study, patients received a test dose of 25 mg iron as iron sucrose in 100 mI-saline over

60 minutes. i

Laboratory measures and calculations ini:lyded blood pressure, serum creatinine,
creatinine clearance, hematocrit, hemoglobin, complete blood count, serum ferritin, iron,
total iron binding capacity, and percentage of iron saturation from six months before until
six months after beginning treatment, at thrée month intervals. Results are shown in
Table 24. -

Table24 ©  -Serum Iron and Hematological Parameters in Chronic Renal Failure
- Patients Receiving Intravenous Iron Sucrose ‘ _ .

¥ arc presented 2l means: standard deviahions.

Time of Measure B
Initial ) +3 Months . +6 Months
Parametert __ -

Hematocrit (%) 29.6:2.8 314226 31.5:3.1 *
Hemoglobin (g/dL) 10.0+1.1 10.5:09 10.6+1.1 *
Serum Iron (ng/dL) 76.125.1 78.1:49 .. 85.1:5.1 *
TIBC (ng/dL) —343.7460.0 30641418 * 311.6+40.7*
Iron Saturation (%) 22,1271 ©255:8.1 ¢ 27.3:82 =
Serum Ferritin (ng/L) - 106195 190.4:108.0 * 297+192 =

$ Values determined immediately before onsct of meatment,
* P<0.05 by two-tailed Student’s paired r-test, at least compared 0 initial values.
#/dL: gram per deciliter, ug/dL: microgram per deciliter, L iter,

Following three months of treatment, TIBC, iron saturation, and serum ferritin had
improved to a statistically significant degree. By six months, these measures and
hematocrit, hemoglobin, and serum iron had improved to a statistically significant degree.

-~ Serum creatinine and creatinine clearance did not change throughout the study.

Statistical calculations were carried out on data from all 33 patients together and the o
significant findings emerged even though 11 of these patients, “nonresponders”, had no
statistically significant change in any laboratory measure when considered apart from the

ltemé.d3v I final.doc 07/1299
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remaining 22 patients, the “responders”. Table 24 summaries are for all patients;
responders as well as non-responders, taken together. ;

No adverse events were reported among the 33 patients enrolled and treated in this study;
however, a 34" patient experienced nausea and sweating during infusion of the test dose

and was not enrclled in the study; no further data were recorded for this patient. Four -
patients developed an increase in blood pressure requiring antifypertensive drug therapy
adjustment. -

This study suggests that iron sucrose is a safe and effective agent for treating anemia for
patients with moderate to severe chronic renal failure who are not receiving dialysis.
Hematocrit and hemoglobin rose significantly by 3 months and serum iron, TIBC, iron
saturation, and serum ferritin by 6 months after starting 200 mg iron once monthly for §
months. -

6.7 In Vitro Studies LT -

6.7.1 In Vitro Binding of Iron Sucrose to Human Transferrin

Van Iperen CE, van Dijk AJG, and Marx JIM. In vitro binding of iron saccharate to
human tranferrin. Communication -

- Geisser P. Comments on the publication from C.E. van Iperen et al. "In vitro binding of

iron saccharate to human transferrrin”. Personal communication.

This study [12] examined the in vitro binding of iron sucrose to human transferrin at )
37°C for up to 30 hours. After 1-6 hours, a substantiai portion of apotransferrin was still
unsaturated and only after 30 hours were one or both of the transferrin binding sites
occupied. The authors considered that iron doés not readily-bind to transferrin in vitro,
but rather may need to be taken up by macrophages or hepatocytes to become available to
bind te transferrin, the molecular form of iron needed for uptake by erythroid cells.”

In a response to this publication, Dr. Geisser [13] indicated that the above results are
inconsistent with (1) the evidence of complete saturation of transferrin by iron following -
incubation of iron sucrose in serum at 37°C and (2) the detection of iron by PET scan in -

~ the bone marrow of minipigs within 5-10 minutes of administration. These differences

serve to point out that in vitro and in vivo results cannot necessarily be compared.

6.8 Drug Formulation

Iron sucrose [marketed as Venofer®, and Ferrum [Hausmann®] 1V, Veno-Ferrum®, and
Hippiron® (veterinary product)] is a brown, aqueous solution containing iron (III)- -
hydroxide sucrose complex as the active ingredient and water for injection. The sterile

solution has an osmolarity of 1250 mosm/L and a pH of 10.5-11.1. No preservatives are .  —
added and for pH adjustment a solution of —— isused. If prepared as an infusion,

Venofer® must solely be diluted in 0.9% sodium chloride solution. Venofer® is supplied

ltemé.d3v1 final.doc 07/12/99 . ——
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in 5 ml vials containing a sterile solution of iron as iron sucrose (100 mg iron

corresponding to 2% weight/volume). Vials should be stored in the original carton at
25°C or below and should not be frozen.

Venofer®, iron sucrose (iron(IH)-hydroxide sucrose complex), consists of an aqueous
colloidal dispersion of polynuclear ferric hydroxide cores surrgunded by non-coval ently
bound sucrose molecules [(Fes0sH-4(H:0)]) in a saturated sucrose solution at pH 10.5 -
11.1. The exact structural formula is not known. Iron sucrose has a molecular weight of

~ 43,000 daltons and based on its chemical composition and stoichiometry of the chemical

reaction used in its manufacture, its molecular formula is

[NayFesOs(OH),x(H20)]L-m(C1zHz2011) where: p=2.30;r=T3;x=2.70; L = §.60; m
=112.23. .

The formulations of Venofer® utilized in the preclinical and clinical studies sponsored by
Vifor (Imternational), Inc. are detailed in Attachment C. -

Ttemé.d3v1final.doc 07/12/99
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Attachment C DRUG FORMULATIGN DEVELOPMENT SUMMARY
_ i : -
Luitpold Pharmaceuticals, Inc. i
Venofer® | , \ '
IND#; —— :
NDAN: 213§
' Datch Size/ ) ; Effect
; " Manufactorer | Formulation or Significant Manufacturing of
Study Number . Lot. No. Dosage Form and Strength & Site Change (if any) and Reason for Change Change
' Clinical Studies {
[ Bemitre 1. ¢l &1 (Report, 12.3.1998) S3STOTAT | Venofer® (v Not appliqable 1

100 mpg iron/S mf. ampule

a——

.

f
=TT Due to change In manufaciuring site
fom = where ampules were no longer

manufactured, (01—

"Dt 10 change in manufacturing site
from ~—— where ampulcs were no longer
manufactured, (0 e

NOT applicabie

Not applicable

Not applicable

Not apphicabie

Teshara 3. ct af (intcenal feport. 14.5.1997) 671109 Venoler® 1V
: ‘ $00 mg fron/ 5 mL ampule
Chandlez G. ct af {Intcenal Report. VIF95G02, 572109 Venolur® IV
1998) ! 670109 100 mg iron/ 5 ml. ampule
615109 :
' L
Dankeison B.G. ¢t al {internal Report, 445209-8BT | VenoFerum
7.7.1995) 100 mg iro/$ ml. ampule
I Ll
Hussain cl at, 1999 S58I09 A2 | VenoFerrum
100 mg iron!S mi. ampule
Macdougall 1.C. el ai {intcrnal Report, March | 533109 AT | Venofer® 1V
5. I979) .| 692109 A1 | 100 mg lron/Sml. ampule
554209 A
s : |
Mcyer MLP, ct al, {publicition) 1996 47269 A1 | VemoFerrum Pt
_ e 100 mg iron/5 mL ampule
DePree ¢l af, 1997 f 293209 rermm v .
Neris et al, 1999 00 mg irons'S mL ampule

Not appl%cable

“a: Ferrum IV, VenoFerrum and Venoler IV are identieal products.

Hem6.d3vi finol.doc 07/1299
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Attachment C DRUG FORMULATION DEVELOPMENT SUMMARY (continued)
Study Number Lei. No. Dosage Form and Sm:nglh' Batch Size/ Formulation or Signifieant Manufacturing Effect
| Manufacturer | Chang, (1|'ar1y) qnd Reason for Change of
o ; & Site ! \ Change
Al-Momen ¢l al, 1999 Notknown | Not known r Not applicable .
|
[t RV, <, (aly Repor 1999 | BT0T09 | VenoRer® v i Nare
| 180 mg iron/s m1. ampule :
l ; Duc to change in manufacturing site
‘ ! \ . from e—me= where ampules were no longer X
; manufactured, 10 o
Van Zyl-Smit R etal {Study Repont. 437209 AT | VenoFerrm Nol applicable
VENO/BGSA-VIFOR/COT FARMOVS 52/93, 100 mg Hron in 5 mL ampide
May 26, 1997 ! - .
LU98001 RD98005 Venofer® |V | Fifling of vials under None
100 mg iron/5 ml. vial .
RNDIROIZ Venofer® [V rubber stoppers used.
100 mg iron/s m, vial :
. ., |
LU9B002 RDYROI2 Vemoler® 1V Filling of vials ender . e—t None
. : 100 mg iron/S ml. viat :
rubber sloppers used.
Preclinical Studies \ ) { |
Arzneim-Forsch/Drug 1992 750208 Ferrum IV | Not npplicabic !
. . 100 mg iron in 5 mL ampule
VIR 151736 J30109A2 | Ferrum iV Not applicable ;
January 1§, 1995 100 mg iran in § ml. ampule
‘ - P
VFR 2851737 . 330109 A2 | Ferum IV Not appl'cab!c, o
fanuary 15, 1995 i‘ 100 mg iron in $mt, ampule ' i
! i
- VFR 4930317 SO AT | Verrom IV Notapphicabic!.
June7,1995 | l | 100 mg iron in § mL ampule ’ ‘
VFR 37951491 g T AT | Ferum 1V Not applicable

December 20, 1995

100 mg iron in § mL ampule

!
| tem6.d3v1Ninal.doc 07/1299 |

w Femm TV, Venoferrum and Venoler IV arc 1entical products.
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. ] . i
Attachment C DRUG FORMULATION DEVELOPMENT SUMMARY (continued)
i
Study Number Lat. No. A Batch Size/ Formutation or Significant Manufacturing Effect
. ' Dosage Form and Strength Manufacturer { Change {if any} and Reason for Change of
‘ . & Site Change
VIR 5951735 330109 A2 | Fermam IV g Not applicable T
Dﬁccmbcr 21,1995 800 mg iron in 5 mL ampule r . ' i
VER 01271200 572169 Venofer® 1V None
January 16, 1997 100 mg iron in § mL ampule -
~rmm===""" Due to change in manufacturing site
from ~——— where ampules were no fonger
manufactured, to e
VFR 014971264 s219 Venofer® 1V None
April 29, 1997 100 mg iron in § mL ampule |
‘ ' ===~——s Due to change in manufacluring site
from == where aritpulies were no longer
manufactured, 10 ~mem— !
VFR 15/972400 676109 Yenolar® IV el None
Scptember 18, 1997 100 mg iron in § mi. ampule —— .
<= Duc to change in manufacturing site
from =, where ampules were no fonger
manufactured, {0 eeme———
VR 16974258 676109 Venoler® IV - Nofre
December 29, 1997 100 mg iron in 5 inl. ampule ' ; .
: © =T Dueto change in manufacturing site
‘ . fram " wherc ampules were no longer
, 1 ¥ manufactired, ln  seem—sm= \
e
SR-1020/1301 512109 Venofcr® 1V ‘ VNone
December 9, 1997 100 ing iron tn § mL ampule ‘
. i mumwarsee== Due to change in manufacturing site
J from  esme; where ampules were no Jonger
: manufactufed, o) o

E
I
~

)

\
t

ltem6.¢3vifinal. doc 01/12/99
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a: Ferrum IV, VenoFerrum and Venoler 1V are identical producis,
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6.9 Analytical Methods

The analytical methods used in Vifor (Intemnational), Inc.-sponsored studies for the
determination of serum iron, urine sucrose and *2Fe radiolaber_efl iron sucrose are detailed
in Attachment D. '

6.10_ Dissolution
Dissolution data are not applicable as iron sucrese is an aqueous colloidal dispersion of

- polynuclear ferric hydroxide cores surrounded by non-covalently bound sucrose

molecules in a saturated sucrose solution at pH 10.5 - 11.1.

——— -

APPEARS THIS WAY . S | .
—ON-ORIGINAL =

e

Item6.d3v 1 final.doc 07/12/99 ) . .-
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Section 6 Human Pharmacokinetics and Bioavailability

Page 49 of 53

Venofer®
Attachment D IN VIVO ANALYTICAL METHODS SUMMARY! '
Luitpold Pharmaceuticals, Inc, Venofer® !
IND#; ||
NDA #: 21-135 | _ ]
' Submission | Type of ‘Sensitivity of Specificity
Paren® Orug: Iron sucrose Date ' Biol. Fluid Method Method/Range (parent/metabolites)
Study/Test - - \ ’
Macdougall et al, March 5, 1999 Serum {'—‘ Not reported Not reported
1. lron
2. Total clrculating iron ,
3. Hemoglobin '
4. Serum ferritin
Daniclson et al, 1993 COclober 13, 1. Serum and 1. Sensitivity: 10-1000pmol/L; | fran (no metabolfies)
1. Elemental iron 1998 urine relative standard deviation of
2. Sucrose 2. Urine method: 5.6% (n=63,
3. Transferrin receptor 3. Servm x=25.8umol/L, SD: 44pmol/L.
4. Total iron binding capacity 4. Serum 2. Mot reported
' 3. Normal range; .54 £ 043
. mg/L (95% confidence
l intervals: 0.85-3.05 mg/L)
) 4. Not reported
Besharact al, 1997 October 13, f. Whole , 1. Not reported 1. ™Fe and “Fe (and
1. "FefFe 1998 blood, i 2. Not reported metabolite **Mn)
2. lron status: Serum iron, totaf iron plasma, 3. Normal range: 1.54 £0.43 2. Serum iron, total iron
binding capacity, ransfervin packed red mg/L. {95% confidence , binding capacity,
saturation, serumn ferritin cells, liver, intervals: 0.85-3.05 mg/L) transferrin saturation,
3. Serum transferrin receptor left ventricle ! ferritin (no metabolites)
of heart, bore k} Seru"n transferrin
marow, receptor
i spleen -
‘ 2. Serum
i ). Serum '
i WHO=World Healt ron; Mn=manganese; Gl*gamu_lmGFgennanium

'S ltem6.dv Hinat doc 07/12/99
0 !
. |

I il

h Organization; Fe=

i
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Attachment D In Vivo Analytical Methods Sunimafy (continueﬂ)

1

{

Luitpold Pharmaceuticals, Inc.
IND #: .
NDA #: 25-138

Venofer®

Type of Specificity
- Submission | Biological r . | (parent/
Parent Drug: Troa sucrose Date Fluid Method Sensitivity of Method/Range metaholites)
Study/Test i
| Krzysko K, Bokowski {il. and | October 15, . | Serum Not reporicd fron (no
Wichlinski. LM. 1984 1998 ‘—_ ' metabolites}
fron :
Anatkov and Gekova, 1970 Oclober 15, i.a. Serum Not reported . iron and fotal
1. lron 1998 1.b. Urine iron binding
2. Total iron binding capacity 2, Serum capacity
: {
Majoretal, 1997 Qciober 15, Hifood red cells, Not reported Not reported
1. Hemeglobin 1998 reticulocyles;
2. EPO ~omient serum
3. Scrum ferritin
i
Chandier G, Harchowal J and October 15, Not applicable Not applicable Not applicable
Macdougall K, VIF95002, 1998 1998
Side effects cvaluated
Danlelison 1993z, 19936 Qctober IS5, I. Blood 1. Not reported Not reported
I. Hematological Indices 1998 2. Serum 2. Reference values for serum phosphate
2. Serum chemisiry tests 3. Seium and serum atkeline phosphatase: 0.76-144
3. Intact PT 4, Serum

4, Aluminum
t

adjusted for albumin with 0.619 mmol/L.
for each g/L deviation of $erum atbumin
from the normal mean of 46 g/L. (reference
value for serum calcium: 2.20-2.60
mmol/L). .

3. Reference range: 10-55 ng/L.

mmol/L. and 0.8-4.8 pkat/L; serum caleium "

" EPG=erylhropotetin

—

————

ttemé.d3vifinal.doc 01299 '

4. Normal valve <10 pg/l..

APPEARS THIS WAY
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Page 51 of 53

Attachment D _In Vive Analytical Methods Summary (continued)

Luitpold Pharmaceuticals, Inc. Venofer®

Compleie bload count, creatinine,
ferritin, total iron binding
capacity,

creatining clearance, iron
saturation

1998

IND #:
NDA #: 21-135 I
- Typeof j i Specificity
! Submission | Biological ‘ ' (parent/
Parent Drug: Iron sucrose Date . Fhuid Method Sensitivity of Method/Range metabolites)
Study/Test i
Al-Momen et al, 1994, October 15, I. Blood Not reparted } Not re, oried
t. Hematofogical parameters 1998 2. Serum r i \
2 Sca_'um iron, iron binding kK Serum : |
capacity |
3. Fenitin | \
S
—-gﬂvubcrg et al, [996. Ociober 15, iood, scrum ‘ Not reported Not reported

J

Nemé.ddv 1 final. doc OV129
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PROPOSED PACKAGE INSERT

NDA 21-135

Vennfer® Iron Sucrose Solution

This section provides the approved package insert for Venofer® for the countries

listed below:

Within the European Continent:
.- Bulgaria

Cyprus

. France- _

Germany — —
Hungary — -

Netherlands

Portugal

Romania

Russia

10.
11
12.
13.

Qutside the European Continent:

. Australia
. Bolivia

. Chile

. Columbia

. Ecuador
. El Salvador
. Guatemala
9. Hong Kong—

~-10.India -

Il.Iraq
12.1srael

13,
14,

- 18.
16.
17,
18.
19.
20.
21,
22.

Slovakia
Slovenia
Switzerland
United Kingdom

‘Lebanon
Panama

Peru

Saudi Arabai
South Korea
Sri Lanka
Thailand
Tunisia -
Turkey
Uruguay —

Foreign Venofer® Package Inserts

APPEARS THIS WAY

" ON ORIGINAL —




NDA 21135
Venofer® Iron Suerose Solution

VENOFER® PACKAGE INSERT FOR:

AUSTRALIA




Venofer-

intravenous

Composition . .
Standardized agueous aikaline solution of
Ferric-Hydroxide-Sucrose Complex. One

iaa‘ru:u:mle of 5§ m! contains 100 mg trivalent
ron.

Action

The polynuciear ferric-hydroxide is partly
stored as farritin (depot iron) atter com-
plex-formation with the protein ligand ape-
ferritin of the mitochondria of the liver.
lron is transported in the blood plasma
bound to a 8-giobulin, transferrin. This pro-
tein reacts with two stoms of iron per pro-
tein molecuis, with the formation of a pink-
coloured complex. The major function of
transferrin is to act as the carrier of iron
through the body (transportation to the
sites of heemoglobin- and myoglobin-syn-
thesis as weil as to the cells, producing iron
cantaining enzymes), In doing this, it plays
a vital and central role in iron metabolism.
Transferrin also has a second important.
function, that of panticipating in the body‘s
defence mechanism against infection.

The haemoglobin [Gvel increases quicker
angd-with more certainty than after peroral
therapy with ferrous salts, although the
kinetics of the iron incorporation is ine
dependent on the way of iron adminis-
tration.

Indication

All cases of iron deficiency in which rapid
and reliable substitution of iron is required,
more particularly for the following:

severe iron deficiency, e.g. after hae-
morrhages,

disturbances in iron absorption in the
gastro-intestinal trast,

marked incompatibility of oral iron prep-
arations, = -

iron deficiengy resistant to treatment,
when the patient cannot be relied on to
take the tablets, and

contact between doctor and patient_at
irregular intervals.

Dosage

Istday. 2.5mlw« S0mg Fellil}
2nd day: 5.0ml = 100 mg Felll}
3rd day:  10.0 ml = 200 mg Fa(ill)

to be followed with 10 m! two times & week
depending on hemoglobin level.

Posology

On average, administration of 100 mg
Fa(lil} (= 1 ampoule of 5 mi) results in an
increase of the haemoglobin level of 2-3%,
during pregnancy of 2% respectively.

in order to avoid overdosage the maximum

dose may be determined with the following ]

_method or according to the following table.
The dosage required may be-caiculated on
the basis of 8 narmat haemaglobin value of
15 9/100 mi at a blood volume estimated at
7% of the hody weight, a haemoglobin iron

““content of 0.34% and the need for an iron

depot of 500 mg*. -

Total dozage in g Fa
[See also table)

The to1al dosage of iron has been calculat-
ed from the following formuia:

———— .

Venofer:
intraveineux

Composition

Solution- aqueuse aslealine standardisée
d'un complexe d'hydroxyde ferrique st

de sucrose. Une ampoule de & mi contient
100 mg de far trivalent.

Mods d"action

Uhydroxyde ferrique polynucléaire est en
partie emmagasiné sous forme de ferriting
{fer de réserve) aprés formation d'un com-
plexe avec le colloide protéinique des mito-
chondries du foie, 'apoferritine.

Dans le plasma sanguin, le fer est trans-
porté li¢ & une p-globuline: 1a transferrine.
Cette protéine est capable de fixer deux
atomes de fer par molécule, avee forma-
tion d'un complexe de couleur rose. La
transfertine a pour fonction assentielie de
véhiculer le fer dans 'organisme {transport
vars les lieux da synthése de 'hémoglobi-
ne et de la myogiobine et vers les cellules
productrices d’enzymes contenant du fer),
De ce fait, elle joue un rdle capital pour. le
métabolisme du fer. Sa deuxiéme fonction
importante est représentée par sa partici-
pation aux mécanismes de défense du
corps contre les infections.

Aprés empioi du Venofer 1,V,, e taux d'hé-
moglobine s'éléve plus rapidement et plus
sGrement qu'aprés traitement aux sels fer.
reux par voie orale, bien que les processus
cinatiques de résorption du fer soient indé-
pendants de son mode d'administration,

tndication .

Tous les cas de carence martiale o une

administration de fer rapide et siire s'avéare

necessaire: -

- spécialement fors d'états de carence
greve, aprés hémorragie par exemple,

- lors de troubles d‘sbsorption dans le
tractus gastrointestinal,

- lors d'intdlérances nettes a 'administra-
tion orale de fer,

~ lors d’un état de carence martiale résis-

- tant ay traitement per os, au cours
duquei lobservance du malade peut &tre
mise an doute,

- lorsgue fes consultations médicales sont
trop espacées et irrégulidres.

Rythme d'administration -
ter jour: 2,5mi= 50 mg de Fe(lll}

~2&mve jour: 5,0 mi « 100 mg de Fe{lll)
Jéme jour: 10,0 mi= 200 mg de Felll)
Poursuivre I'administration & raison de 10
mil deux fois par semaine pour une durée
thgtale fixée en fonction du taux d*hémoglo-

ne.

Posologie

En moyenne, I'administration de 100mg de
Fe{lil} {soit 1 ampoule de 5 mi) permet une
élévation du taux d'hémoglobine de 2 3
3%, et de 2% en période da grossesse.
Afin d'éviter un surdosage, la dose maxi-
| iale & utiliser peut dtre calculée selon Ia
méthode ci-aprés ou b 'aide du tableay ci-
dessous.

La dose utile peut-&tre déterminée sur la
base des estimations suivantes: taux nor-
mal d’hémoglobine: 15 g/100 ml pour un
‘volume de-sang correspandant 3 7% du
poids total du corps; taux de fer dans I'hé-
moglobine: 0.34%: nécessité d'une quan-
tité de fer de réserve égale b 500 mg*.”

Doss totale de fer sn mg
{voir aussi tabieau)

|Venofer:

intravenoso

Composicién .

Solucidon acuosa alcalina det complejo
"hidroxido térrico con sucrosa estandariza.
da. Una ampolla de § ¢¢. contiene 100 mg
de hierro trivalente.

Modo de ecclén

Elhidréxido férrico polinuciear, después de
haber formado sl complejo con i apofer-
riting {ligedor proteico de las mitocondrias
—del higadal, se aimacena en pante bajo la

forms de ferritina (hierro retard).

En el plasms a de la sangre, el hiero se
transports ligado con-le transferrina, una p-
globulina. Esta proteina reacciona con dos
atomos de hierro por molécula de proteina,
forméndose un complejo de color rosada.
La transferrina tiene por funcian principal
el trangporte del hierro a teaveés del cuerpo
{lievéndolo & los lugares de sintesis de 1a
hemoglobina y de Ia mioglobina, asi como
hacia las células productoras de fermentos
que contienan hierrol. T

papel de vital impontancia dentro del meta-
bolismo del hierro; ademis posee otra fun-
£ién muy-imponante, la de tomar parte en
el mecanismo de defensa del organismo
cantra las infecciones.

Con Ia terspia endovenosa, el nivel de
hemoglobina aumenta de forma mas ra-
pida y segura que ton terapia por via bucal
con séles ferrosas, a pesar de que los pro-
cesos cinéticos de incorporacion de hierro

indicaciones . -

En todos los casos de teficiencia de hierro,

en los cuales una sustitucién rapida y'segu-

ra g5 necesaria: .

~ En particular, en casos graves de defi-
ciencia de hierro, como p.e]. después de
pérdidas de sangre.

- En casos de dificultad de resorcion
gastrointestinal referente al hierro.

- En casos de intoletancia a fa administra.
¢idn oral de preparados de hierro.

-~ En casos de deficiencia de.hierro refrac-
tarios sl tratamiento, en los cuales el
médico no puede fiarse en la disciplina
del enfermo, y

- Encasos de contactos demasiado irregu-
lares entre enfermeo y médico.

Doasificacién

El primardia: 25cc.= 50.mg.deFe(lll)
El segundo dis: 5,0 cc. » 100 mg. de Fe(lll)
Eltercerdia: 10,0 cc. = 200 mg. de Fellll)
Continuar admihistrando dos veces por
semana 10 c¢. cada vez, segin el nivel de
hemoglobina _existente ({(segun critero
facultativo).

Pasalogia

mgs. de Fe{lll), correspondiente 2 una
ampolla de 5 cc., consigue aumentar en
2-3% el nivel de hemoglobina y un 2% en
¢! caso de ambarazadas.

Con el fin-de evitar una dosificacion
demasiado fuarte, se puede calcular la
dosis méxima utilizindose el método o el
cuadro de mas abajo.

La dosis necesaris puede determinarse a
base de un nivel de-hemoglobina normal
de 15 grs./100 cc. para un volumen de san-
gre, estimado a un 7% del peso del cuerpo,
un porcentaje de hisrro en la hemoglobina
de 0,34% y |la necesidad de una cantidad de
hierro ratard d&500 mg*.

Dosis total on mg de fer
{ver también tabia inferior)
La dosis total de hierro ha sido caiculada en

Le calcy! a été effectud en utilisant la for-
mule suivante: b

base a I» siguients formula:

La transferrina, por lo tanto, desempedia un

Normalmente, |z administracion de 160

1

no depandan del modo de administracion. -




Jotal iron deficiency in mg =
#ib-iron deficiency + depot iron

Déficit en fer total en mg =
dificit en fer (Hb) + réssrves de fer

Deficiencia total de hierro en mg -
Deficiencia de hierro Hb + hierro de reserva

Hbwiron deficiency (in mg) »

" bady weight (kg) x {normat Hb = sctusl Hb

il

ing/l) x 0.24*

This caiculation is based on:

- & normal Hb 150 g/t for body weights
higher than 35 kg resp. 130 g/l up 10 34 kg
body weight

= the iron-content of haemoglobin {0,34%)

- the blood volume {approx. 7% of the
body weight} and

~ the requirements of depot iron (approx,
15 mg per kg up to a weight of about
34 kg, total of 500 mg-above 34 kg).

* Factor 0.24 = 0,0034 x 0.07 x 1000

Example

Patient weighing 70 kg
normal Hb: 150 git
actual Hb: 80 g#t

Hb-Fe deficit; —_
70 x {150-80) x 0.24 = 1176 mg Fe
Need for depot irom- 500 mg Fe

Total dosage . 1676 mg Fe
Therefore this patient requires 1700 mg
iron or 17 ampoules during treatmqnt,n

Daily maximum doses
Childrenupto 5kg  1.25 ml (v ampouie)

Children be-
tween 5-10 kg 2.5 ml! (¥ ampoule)
Adults 10.0 mi{2ampoules)

Side effects .

In rare cases anaphylactoid reactions have
been observed. The counter-measure-
ments to be taken are the same as with any
anaphylaxis.

Precautions

in cases of inappropriate storage, forma-
tion of sediments cannot be excluded.
Therefore examine ampoules before injec-
ting (especially top and bottom part of the
ampoules). Expired ampoules or those
containing sediments must not be injected
under any circumstances.

Recommended storage temperature be-
tween 4 - 25* C,

Do not mix Venofer* with any other
medicament.

Contra-indications
All cases of iron overload or disturbances
in utilization of iron.

Commercially available

5, 50 and 100 ampoules, each 5 mi/100 mg
of iron,

* K.Rhyner and A.M.Ganzoni, Schweiz,
med. Wschr. 102, 561-585 {1972).

Déficit en fer (Hb) en mg =
poids corporel (kg) x {Hb normale ~
Hb actuelie en g/} x 0.24*

" Ce calcul est basé sur:

~ la valeur d’hémogiobine normale: 150 gn
pour un poids *oore! de plus de 35 kg,
130 g/t jusqu'd 34 kg

- iateneur en far de 'hémoglobine (0,34%)

= levolume de sang (env. 7% du poids cor-
porel) et

~ les besoing en fer de réserve (env. 15 mp
Ppar kg pour un poids jusqu’a 34 kg env.,
besoin total de 500 mg pour un poids de
plus de 34 kg).

* Facteur 0,24 = 0,0034 x 0,07 x 1000

Exemple
Patient pesant 70 kg =
Hb normate: 150 gt

Hb actuelta: 80 g/l
Déficit en Fe {Hb):

70 x {150-80) x 0,24 =
Bescin en fer de réserve

Dose totale

1176 mg de fer
500 mg de fer

1676 mg decfar

Par conséquent, ce patient a besoin dau
1700 mg de fer, soit 17 ampoules pendant
e traitement,

‘| Doses maximales journaliares

Enfants jusqu’a S5kg 1,25 ml (% ampoule)
Enfantsde 5 4 10kg 2,5 “mi! (%% ampoule)
Adultes 10,0 mi (2 ampouies)

Effets secondaires L o
Dans de trés rares cas des reactions ana-
phylactoides ont é1é observées. Les mesu-
res a prendre dans ces cas sont les mémes
que pour toute anaphylaxie.

Précautions

En cas de stockage dans de mauvaises.con-
ditions, on peut observer la formation de
sédiments dans les ampoules. Il convient
donc de bien examiner les ampoules, at &n
particuiier le haut et le bas de celles-ci,
avant toute injection. Ne pas utiliser is con-
tenu d'ampoules présentant une sédimen-
tation ou ayant dépassé [a date limite de
conservation,

Stockage entre 4 61 25° C,

Ne mélanger le Venofer® avec aucun autre
médicament.

Contrs-indications

Tous les cas de surcharge en fer ou de
troubles de "utilisation du far,

Formes commercizies

5, 50 £t 100 ampouies de 5§ mI/100 mg de fer
chacune. .

* K.Rhyner et A M. Ganzoni, Schweiz.

Deficiencia de hisrro Hb (an mgl =
Peso del cuerpo 1k§) x (Hb normal = actual
engfl) x 0,24

Este cilculo se basa en: .

~ un Hb normal da 150 g/1 para pesos del
cuerpo maeyores de 35 kg respectiva-

. mente 130 g/l hasta 34 kg de peso del
cuerpo

- ¢] cantenido de hierro de hemogtobina

- (0,34%)

- &l volumen de sangre (aprox. 7% del
peso del cuerpo) y

= las necesidades da hierro de reserva
{aprox. 15 mg por kg hasts un peso de
unos 34 kg, un tota!l de 500 mg por enci-
ma de 34 kg).

* Factor 0,24 = 0,0034 x 0,07 x 1000

Ejemplo

Peso del paciente 70 kg

Hb normal: 150 g/t -
Hb actual: 80 g/l _
Deficiencia de Fe-Hb:

70 x {150-80) x 0,24 =
Necesidad de hierro de res.

Dose total

1176 mg de Fe
500 mg de Fe

1676 mg de Fe
e ———

Por consiguiente este paciente necesita
1700 mg de hierro 6 17 amgollas durante
el tratamiento, * .

Dosis maxima diaria
Nifios hasta 5 kg de
peso carporal
Nifios de 5-10 kg de
peso corporal
Adultos 10,0° ‘ml (2 ampoilas)
Efectos secundarios .
Raramente se producen reacciones ana-
filictoideas. En estos casos, las medidas a
tomar, son ias mismas que para cualquier
otra anafilaxia.

Precaucioness . )
En caso de almacenaje inconveniente, no
se puede exciuir la formacion de sedimen-

examinarse con esmero antes de inyectari-
as, particufarmente su parte superior e
interior.

No aplicar el contenido de tales ampollas
Que presentap sedimentacion o la fecha de
las cuales ha expirado ya.

Temperstura de almacenaje recomendada
4.-25°C, .

No mezciar Venofer® con cualquier otro
medicamento. - ’

Contraindicaciones
Todos los casos de schrecarga con hierco o
de trastornos en la utilizacion del hierro.

Formas comercisles
5, 50 y100 ampoilss de 5 ¢¢./100 mg de hie-
fro ¢cada una. . i

* K.Rhyner v A. M. Ganzoni, Schweiz.

med. Wschr. 102, 561-565 {1972).

med. Wsehr, 102, 561-565 (1972).

. Body weights/Poids du carps/Paso corporal

T Eky 10kg 15kg 20kg 25kg 30kg ISkg 40hg 45 kg 50kp 55 kg 60kg 65kg 70kg 78ky 80kg B85ky 90%kg| -
Hb= 80gn | Amp, 1,5 3 -] 65 8 95. 125 135 15 ¥ 17 18 1® 20 21 225 235 945
Hb= 75g1 | Amp. 15 3 45 55 7 IF -115 12- 13 14 15 16 165 125 185 185 2085 215
Hb= 80gN | Amp. 15 25 35 5 -] 75 10 11 115 12 13 -135 145 15 16 165 17 18
Hb=105g/ | Amp. 1 2 3 4 58 65 9 95 10 105 1 115 12 125 13 135 14 145

Vifor ({Internationai) Inc, o

P.O. Box, 9001 St.Gallen/Switzeriand EA3.AB35.29 P{IT7.08

2,5 miiv ;mpolla) )

1,25 mi (Vs ampolla) )

tos. Por tal motivo, las ampollas deben . .
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Venofer® Iron Sucrose Solution

VENOFER® PACKAGE INSERT FOR:
« BULGARIA - - I
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Venofer®

Intravenous jron therapy

QUALITATIVE AND QUANTITATIVE COMPOSITION
fron as lmnﬂm:llwmidt Sucross Complex

PHARMACEUTICAL FORM :
ion . fpction. . o

. EUNICAL PARTICUELARS -~ = -
Therspentic indications . —
Venoler® is indieated foc paranteral treatment of iron ¢

ficien.

6y in cases whezeby oral iron preparations cannot provide for

sulficient supplemantation such s+

= patients who cannat tolerate oratiron tharapy -

= patisnts who cannet sufficip

Posology and methed of adminisiration
istration ' )

Adming;

ntly absorh orally administerad

Vencler® hys axclusivaly to be a;iminlnmdviamuneisslyl by
. Grip intusien, by stow injection or directly intd the venous limb

+ o the dialyser and is not suitable for inramuscular use

and for

total doswinfuzion (TOI), whare the full dass of iron required, re-
Prescnting the patiente totsl iron deficit is administered in o

complets infusion,

.+ Wron)in adults, Y mI120 mg iron}in ehldeen »14 kg and

sfore adminisration of the ﬁmmmpsm;: dose of Venofer®
ina newpatient, a test dosy of 11025 mi Vangfer® {2010 50 mg

halt the

daily dosu (1.5 mg/kp} in ehildren < 14 kg should be given by the

thoten mothod of administratian.

Favilities for cardio-puima-

fary tesuscitztion must be svailable. i no adverse feactions
occur within s waiting period of ot least 1S minutas after sdni-
hisration the remaining portion of the initiat doss can be givan.

Iofusizn: Vanofer® may prelerably be administéred by
Tusion (in order to reduce the risk of hyp

drip in-
atensive episades and

paravenayy injection), 1 mi Venoler® (20 mg iron) has to be di-
luted exclusively is max. 20 mi of £.9% sadium chioride solution,
immediately prior to infusion (e, § miin maz 10 ml 0.8% NaCl
Upto 25 md in max. 500 mf 0.9% NaCll, The solution should be in-

fused at e eate ok 100 mfin atiezss 15 minutes; 200 mlin

30 minutes; 300miin s Ieast LS hours; 400mlin atiaast2 S hours:

S00mi in atleast 3.5 houys,

Intravengus itjection: Vanoter® may be administered by slow |

wteavenous injection at a rate of il undilutad solution par mi-

ute {ie. 5 minutes

ger 5 ml ampooie) not exceeding 10 mi

¢nofer® {200 my iron) per injection. After en injection, extand

the atm of the patiant.
dnjection into dislyser: Venoter® may be administared

diractiy

witg the venous fimo-of the dialyser under the same conditions

&3 for intravencus injection, -

Dosage
Cxlculation cf dosege:

B

The dosage.bias to be individually adapted aceording tb':it'u

totaliron deficit caleulated with the following formula;
Tataliron deficit [mg) = body weight [l x (target b=
actal Hb) [gN] x 0.2¢° +
depotiron [mg] - x

Up t0 35 kg body waight Garget Hb « 130 g/ resp. dcpoi_im =

15mg/g bady weight

Abave 35 kg body wight target b » 150 ¢/ rvép. depoticéna
500 g '

* Factar 024 0.0004 x 007 £ 100 -

(Iron content of heamogiehin = 8 34%/Blood voluris = 7%
weight/Factor 1000 = canversion fram gtamg) H

" Total amount of Venater® s by administered in ml] =

.

Jotat iron deficit [mg) ’ . -
Omym - )

of bﬂ

Venofer®

::u,mgmou QUALITATIVE ET QUANTITATIVE
mi contient: - . ’
du ter sous foma de complexy dhyzoxyde de fa:itil)-

sactharose 0mg

FORME PHARMACEUTIONE .
ion infectable. - .

DOMNEES CLINIQUES .

Indications thirspeutigues i

Vanafer® astindiqui dans te trafesent pareatinal des dificits
enfer, dansles cas il les priparations marbales peros ng sul-
Fsent pas i sssurer une Supplimentation adéquste tals qui:
= chet las gatients ne tolérant pas Iz traitement mactial per oy
= chez fes patients qui ne petvent absorber suffiszmment Iy
traitement martial per o3 L.

Passlogie st mode 'administration - = -
Administration Lt
Varoler® doit drre sdministed parvese intravaineyse stricts en
perfusion, eninjection lante ov dicecamant dang e circuit san-
Quin extracorporsl en himodialyse. Venolar® ng doit pas dtrs

isd par voie intramusculaire % scos forme de perfusiendela
dose tolale {quand I totulité de g 2=se niuulin.‘npriun-
un:,h dificit en ler total 32 sdminisrée en uny pariusion yni-
que). .. s
Avant sdmmistration de la premiire Zose thifapeutique de Ve-
noler®, chez un nowesay patisot, une Sosa test de | 125mlde
Vanofer® (204 56 mg de ferf chez FaZyhe, de § ol (20 mg de far}
chez Cenfant de plux de 16 kg et de la moité de {2 dase joumss
Hire {15 | ¢hez Fenlant de znoing de 1 kg, doit due
réalisie en utiisant b méthade d'23ministration choirie. Dus
moyens de riznimation doivent berp & €isposition. i aucun
sitatindisicadle n'est observi pendant une piriode datiente
&'sumeins 15 minutes suivant eette izjection, a reste de fa dose
initiale paut Btre infecti § vitesse nermale,
Perfusion:ii ustpritérable Sadminisrar Venoler® en perfysion
pour diminusr les risques &'hypoteasion ot dinjection piri-
veineuze. Venofer® doit kitre dilub ex:zlusivement dans du NaCi
0.9%, 3 raison de | mi {20 mg de fur) dans 20 ml max. ds N3l
0.3%, immédiatament avant s perfosion (c.d.d. 5 ml dans 160 m!
max.de NaCl0.5% jusqu'd 26 ml {500 rog de fer] dans 500 mimax.
de NaCl0,9%). La solution obtenye doit bry parfusén i raison
fe 100 ml en 15 minines su moins: 200 ml 4130 minytes sumeins;
300 mi an 1 .30 au moins; 400 il wn 2 k. 30 at taging w500 mien
3h.30 au moins. w .
Injaction intraveineyse:Venoler® pr-s firg administrd par voie
intravsinguse lente 4 raison de ¥ m! 2e solution hon ditude par
minute {307t § minutes par amsoule de 5 mi} gans Sipasser 1 mi
da Venoler® (200 mg de far) par irjeetion. Aprds linjection,
#tendra Ie bres du patient .. .
Injection dans un dislyseur: Venofer® pavt dtre administri
directement dans in paie veineux dy Lyt sanguin extrs-
corporel du dislyseur dans les mémes conditions que pour une
injection intraveineuse. - - |
Posologie
Calcul des posatogies: .
Ls pasologie doit duw sdaptie individuslement o tenant
compte du dificit ender total, calowiié seion Ia formuls suivante;
Dificit en for total fmg] = poids earparet {kg] x :

be cible--Eb actuelle} Pm X
0.24° + résurves de fer [mg)

Jusqu'd 35 ky: Hb cidle » 0 getrisarvesdeforn
15 mg/kg du peids corpore! S
Au-dessus da 5 kg Hb cible = 150 g et réserves de for :
=500 mg o
* facteur 0,24 « 0,0034 x 0,07 x Y000 [cortanu da himaglobine sn
for « 0.3, volume sanguin « 7% gy Foids corporel, facteur 1000
= tonversion das g en mg). . —

Quansité totale de Venofer® & lémini‘nnrlln m=

| -pifict en tor totat img)

2 mg/mi

Thdicaciones tecapiuticas

Venofere

COMPOSICIGN CUALITATIVA Y CUANTITATIVA
1mi contiens: ' ' .
Hiarro #n forma de complejo de sscarosa ¢ hidréxido
Tkrrico - - 0mg
FORMA FARMACEUTICA

Solucién inyectabls -

PARTICULARES cLimicas

Venofer® as indicads pacs of vataminnto parenterst de def-

ciencia de hierro en caz03 en que Preparaciones orales no

pueden providenciar of suplemento suficienty como;

- plq'm::ﬂl ne hlll'!ﬂdll m::i::n o::*!_ dehisro .

~ pacientes que no pusden 3l & auficientamente o)
&;mndminisymgq por via orul T .

Pozologia y métedo de ;lllliliﬁuiil
Administracitn

Venclar® debe sdministrarsy
&2 madiante infusién; inyeceibn lenta ¢ dicectamente on Ja par-
te venosa del :tmm de Gilisisyno es adecuado peraelusein
tramuscular y I infusién como dosis tatal (TOY) en cas0s en

Gnécamente por via intraveno- MinE

cuales e3 necesario Que s Sosis completa de hierrg sea 20mi- et

Qistrada s una infusidn complata, representand
hisrcotota) def pacinnte. -~ .

Antes de la
Vanofer® en un nueve paciante, s debe splicsr-uny dosis
de prueba por ol método de administracion elegidode 12 25
ol de Venoter® (20 4 50 mg da bierro) an aduttos, § m {20 mg de
hirro) en nifios can mas dedt kg ya miad de (2 dosis diacia
(1.5 mgAg} en nifias con mepos de 1 kg. Deben estar disponi.

bles instalaciones para Ig fesucitacion cardiopuimense. Si gn -~

un periodo de espera de 15 min: como minimo posterior a la ad-
minisiracién'no apsrecen reaceiones adversas, 5o Pugde ad-
ministrar la cantidad restanta de la dosis injeial, .
Infusidn: Venoinr® debs _Edminisrarse preferentempnte por
infusidn (pars reducir ol riesgo de episodias hipotensives ¥ da
inysccicn paravengaa). 1 mi e Vanofer® (20 mg de hisrro) tie-
ne que ser diuido exciusivaments en max. 20 m! d sotucicn de
cloruro sédico al 0,3% inmedistaments -2ntes dw s infusidn
{i.e. 5 ml en max. 100 mj ds NaCl o1 0.9% hasta 25T an max,
500 ! de Nallal 0,9%). Le soluein e que serinfundida Ton
uns valocidad de: 100 mt en 15 min. como minime; 200 mi en
30 min. como minimo; 300 ml 41 1.5 b, come tminimo; 400 m! en
Z5htomo minimo; 500 m an3.5h. eamo minima, AR
inyaccitn intravenasa: Venaler® puede sdministrarse per in-
yescibn lenta intravenosa coiuna velocidad de § mida sslucidn
s diluida por mingto {i.e, Smintos per smpolla de S mi}sin sob-
repasar 10 md do Venoler® {200 mg de histro) por inyeccitn. B1
brazo del pacients debe sxtandersy despuéa de una inyscidn,
lnyeccidn en ol aparate de didiisis: Venofer® puede admini-
strarse directaments en la parts venosa del BpArato de diili-
sis bajo las mismas condiciones de la inyeceidn intravenosa,
Doslficacién n T ot
Chiculo de s dosifeacion: . . .-
Ls dosificacién debe adaptarse individualmente segan ol difi-
cit du hisrro tstal, que 54 caicula con la tormuta siguiente: -

Odficit e hiar tota gl = Peso carpural 1kg] 7 (i tedvica -
.. v Hb real) [gnl:n.l'z' +Hisrro de re-
. - Strva {mgj Lo e
Hasta 35 kg peso corporal-Hib tdrica = 18 o/; hierio de re-
serve = 15 mg/kg peso eorporal
A partir de 35 &g peso corparat: Hb tedrics = 150 3% Miurro de
feserva = 500 mg A
-* factor 024 = 0.0034 x 0,07 x 1000 (contanido de harre da o
hemoglobina w 0,34%/volumen sanguineo x 7% del P30 COMPO-
saiffactor 1000 « converzidn de g en mg} - B
Cantidad tatal a ser administrada da Vencter®a

difieit tota! de hierro
AWmy/m!

o o} daficit de ™
vdminiztracin do Is primers dosis trapiutica g¢ M




-y

) g Body waight/Palds comparst/Peso corngral .
. Skg 10kg 1Skg 20kg 25kg- 30kg Iskg MNky 48kg BOLy 85Ky 60OKs S5k TOky 78 kg 80kg g5y 90 kg
Hos Ragh ! BN R # 8 9 an PM X K 0 . w wom
Hhe 251 1 ¥ 1 -A % a5 S8 n .3 0m MM u on 100 e
Hbx %0/ T L - T T s a 5. &8 n 75 ] n % 8
i,. Hb = 105 g/ 5 1 % n 2 2 « g ¢ = s N 8 .8 % & p n
. If the total necessary dose sxcends the meximum sfowed | Sila dast totale ndcessaire dipasse ta dose unique Baximale, | Siladosistotsl necessria sobrepasa la mizimg dosis inies
| SIS | SRS | e e
ponse temy ize clagique a vie g n in- | srespue i  hematolégicns después dy §
1m-hmmammd§mmqumm_; . M‘ha_ldoulnuuaﬁwi.w_ . . $emanas, ze dabe revisar of disgnistics inseiat, putsde n
Calzulatian of replacament sacondaryts Caleal deta doie totale aicessaine on cas de substingtion Calestacién de 1a dosificacisn para ol reemp] drhiemo”
bisod hnnd‘l:?u’; :::mmm blocd dmﬁ‘::r : de fir falsnat woits & wne hémonrngie at/en dustinés & soute- daric a :!anm. da m:,. ypara el 2.,",:@;;5,::?‘,
The required \ruom‘imu compensats the iron deficitis | hirane tanshusion eviclogue grogrammie a donscitn awtalogadesangrs . 0 - - .t
calculatad secarding the formutas: *, S| Ladone dev-mfn‘uwmnmmp-mrhﬁ,id;m- L dosis de Vanofer® requenda pars compensar ¢f deficit de
= H the quantity of Nood lost is :The Mdministration of | Hal estealculé en ulizastles fonnelis suivanteg: ap;, | hitrose caloula sendn las fomulas siguisntes:
200 g i, iron (= 10 el Vanoler®) results in acs bncrease i | ~ SVl guzatitd d saag purd est conne: Suchart que Fadeie | gy ceatdad do s pérdids de sangre es eonoeida: L gdmy-
haemostobia which Is equivalent 10 1 unit blood (e 400 mJ |  Biswation aveineses de 200 mg de fof [«10 md de Vano- | ~ pigurgcion 40200 mg 44 hisrro iv. {« 10 i de Venofer®) re.
with 150 /1 Hb contant), } : N for® produit vee sugmentation de i concentration en hé- Tuita #n un aumento an hemoglobina equivalente a § unidad
Iran to be regleced (mp] = sombsr of bised units lost x 200 moglabing qui ast dquivalents & celle produsite par I'edmi. de sangre (= 400 m) con ua contenido de 150 A Hb).
g lmﬂmd\fqu tveded {mi] = number of blood units mm:‘ ?‘; &:ﬂi €0 30 {de 400 & contanant 150 g/ Hi:rrmr ugpluldo Imgl= aimarg de unisades ¢ san.
113 . LTt . 3 ! . . grepardidax200 0
= the Ho lovalis reduced: vre the pravious formula consider- |  Quantihd ferotale d resmplacer [enmgl o nombred'uniths |  epnpged de Venafer® requeride [enl] = nimaro de unidades
ooty b e e s be e, ey« nombes Gt e o 4 et 4 69 socidousaro formu rovie comi
o 3e4 = X0 x d 1q par ; . = sratavel de Hb o3 reducido:usarla formela previa conside.
Hb~uml’l.l§l [T} " e e | Si lt concentration en m”"" o3t riduite: On utiise | pangs que sl hierro de reserve no nscesita sl':‘rnmundo..
. _ formule géndrale en consi trant que dans cs cas, las ri- Hierro a ser reemplazado [mg] = peso corporal fkgix 024 x
8.6 body weight 80 kg, Hb deficits %0 gt em ron 1o ba replaced “sarves de fer wont pas baseia d'fire eestaurges, 0ol (6 tedrica—-Hb real) {g]
= 150 09 we 2.5 i Vanofer® nesded o Quantité de far toale & nmuhuﬂmul = poids corparel {kg} .
R L X024 x [Hb eible - Hb achunlie} | 7.4 paso corporal 60 kg, deficit Hb 10 9/ we hitero & ser ce-
2:%'.::{#:% . - . - Eu;ng!e: |:mrI gﬂ '%oli.ds :lﬂ;;e: dzﬂlkq_ :l .uu"diﬁi'a "::. Ili‘mo- “"'zﬁ?.jmmr: L5 m Vencter® requeridos ,
" b ironibwics or thyw tim glebing de Qusabté de fer qui doit dirs remplacée w .
_ :,.‘.u‘:::::i;' on mam,:m Tevel, o e 150mg, c-4-d. 2.5mi de Venoler® sont nbcessaires dans oo :,f,,’:i?"' reormat
- ildres: . - - . s B 0.15 ml de VenoTer® kg pese-corporal (= 3 mg de hirerafky pe
S— 5 ) Vanolar®/kg bedy wight (s 3 my iren/kg bwl twice or Posalogie sxuslle . dos © tres veces w Ia semane dupendisndo el mivel de
.._,*_ three times s wask depending cn the haemoplobin level. . 'g' C e T nm";giobm. . .
e . ' 51 10 m! do Vienoter® (K0 4 200 my de furf administris dovs & %y ancisnos: .
e Maximum toleratad gingls ¢ -t e b y , P’ S-Iﬂmlde\fenul'crﬂlml'mOmg de hinrro) dos o tres vee, .
A;qk?::? u:: Elderiy: gletome L L gois i par semaing e function durtaux d himoglabine, 1a semana dependiendo del nivel de hemoglobing. veces
‘i‘o’ﬁﬁ"m::m 10l Venaler® (200 mg iron) injected in at Irast 0.35 i de VenalerS/igfiour (x 3 mg de fer/kg } duux & tois fois X

T ——

semumm A infusion: # the chinical sinatian

demands the single dose

par semaine un fonction dy tayx d'himoglabine.

May be increased to 035 ml Vencler¥fkg body weight x Tmg maximale toliré T
iron/ky bw) not sxceeding 25 ml Venofer® {500 mp iran, dily- A;::u': iTlp'crsmn ;gl:n: * -
::::;l' 500 ml 0.9% NaClinfused over a2 léast 25 hours, ance a Endnjection: 10 mi de Vanoler® {200 mg de far) injectis 4n 10 mi-
. ‘| nutes qumaeins. —
, Children; T . in | Enparfusion:silasitustion chnique Pexipe, fa doss unique paut
{ 35 md Vanole®fkg body weight {« 7 moironkg bwl dilutad in | gy partée & 0.35.mi de meﬁlkg 7 my de 'mu } ::ns
i ACI0.9% and infused over atleast 35 hours, ance 2 weak dipasser 25 mi de Vanolerd (500 mg de far) Giluis dant 500 ml

Contra-indication: i par semaing.

The use of Vencfere i: E;utn-i:d!iimcd in cases ok Enfants:

= Anaemia hot caused by iron deficiency .o md for3)

- ltr:n w;rlud of disturbances in utilisation of iron &_p.d:;'gn:nl:; hﬂf,’.’f s
= known hype

complexes

Specist wamings and spacial precanticns for ose

rIensitivity t iron mono- or disaccharide

Contre-indications
Venaler® a5t contre-indiqué #n cas de:
= andmis dont la cause n'sst pas un ¢

. de NaCl10.9% ot pnlu:i‘s 0.3 heures ot Y2 su moins, une fois

far/kg) diiués dans du NaCI
aumoing, une fois par semaing,

ficit martial

Vancfer® shoyid only be sdministered whers the indicationis | - surchacge martiale ou troubles de Mutifisation du fer
confiemad by npproprigte investigations (s.q. serum tomvitin, or | = hypersansibilité connus ux complexes mano ou disscchari-
ha;qtn%glohm E(ig{.’ o'; ll::;tm:t:ﬁt, of arythrocyte count, or red €iques du fer

Celtindieas - MCV. MCH, R

Parenterally administerad iron prepirations can cause at ic { Mises en garde st pricavtions paticuliéras Semplol -

or anaphylrctoid reactions. In the :m of & mild sllgrgic :a':: Vancier® ne doit e edeministri que si Findication 8 itk confir-
ion, antihistamines should be administered; inthe ass ofsse- | mit pur dus

frous anaphyiactic reaction adrenaling ghould be sdministerad
immediately. Patients with bronchial sf_ﬁ;m. with kow iron -

3 etindices cellubairay VG

rantirale peuvent causes dus riactions

analyses de laboratoire appropeikes (par ax
{erritinémie, himl;‘luhiaiuﬁt. nm. umm‘;i.du
M, TCMH et CCMi),
kes préparstions & basa de fer Miministrées par voig

-

sliargiques ou ana

Mixims dosis Gnice tolerads
Nifios:

035 ml de Venoler®xg
diluidos #n NaCt o1 0.9
mo, una ves a la semana.
Aduhasy ancianos: _

Como inyeceidn: 10 ml de Venater® (200
do an 10 minutas como minima, )
Como infusién:sila situacitn chinica lo exive 32 pusde slavatla
dosis Unica 8 0,35 mi de Vcnollﬁﬂpuo corperal (=7 mg de
hisrro/kg pe) sin wxcader fog 25 de Venoler® (500 mg de
hierro] diluidos en 500 mi de NaCl o) 09% ei
hotas eomo minims, una ver a Ia semana,

239 corporal {x 7 mg de

¢ infundido en 3% horas camo mini

mg de hisrrg) inne'u-

Contraindicaciones

Eluso de Venoler® e contraindicado en casos de:

= anemia no causads por deficiencia g hierrs -

= sobracarga de hierro o zastornos en 1l aprovechamients
del histro

= hipersensivilidad

¢anocida contra comalcjos de hierrn ¥ Md-
a0 o disacdridas -

Avisot sspecisles y pracaucionss especiales para sluzo

Venoler® sdlo debe sdministrarse cusndoly in icacifn a3 eon
firmads por investigacionss adecuzdas {p-#}. nivel de farriting
stnquinn, o hemoglobina (Hb), o ematoerito, o recusnts de,
eritratitos o los Indicex dF eelulss rojas - MCY, MCH y MCHC).
Praparados de hisnre sdminisrados gr vit perenteral pue-
den causar reascionns alsegicas's snafiticticas. En caso de re-

nfundido en 3,5_ .

hinrrafkg pe) h
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the pzbentts vear the point of injection tapically with & myco.
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Pregnancy and fagtation
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the application has to be
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. takes place after

Effects on ahll]
Presumed 10 b

the following undesi

acchacid gel of pintme
mw leavemassage) in orderta gvoid

Parenterally adainistered irgn praparations
uencs the course of infaeti

Interaction wil

slintaraction

Mpa
e

rable

the gel or vinonent
further spreading of the

<an unfavegrably
actions in children. .

th other médicemens and atherforms

oL ) o . . .
renteraliron preparations, Vesofer® shonid Aothe
isterad toncomitantiy with oral fron praparations since
datieastbe mnlg §

-h

the lastinjnction,

e o
H

prepacations during the first thee
ged. During the second end third term
done with cavtion, _. T

nincressed axeretionefirenintha breastemiik
parenteral administration ofirgn.- . . -,

ty te dx%" nnd_n"n.mchius

* safe-and unlikely to produce an affact,

Undesirable affacts ~L T

Very raraly allergie wnaphylactie ik
casionally

® tnactions may eccur, -
effects have been re-

perted with & fraqueney of 5 1%: mstallic aste, headache, nau-
343, vomiing and hypertension, = - - e .

Legs freque
pain, feves, urtieariy, fiushing, ondems of the

pmsdusil.'lbdamimlhdism-m, n_!us:ﬁlu

extremities and

anaphylaetoid {pseudoalinrgic) 7eactions kave been reported.
Inthe region of the punctured vein, phiekitis and venous spasm
have bean cbservad, . . .

Symptoms and treatment of overdogs . P
Genneal: Fatal tourses giter overdosage with parenteral.iron
prepatations ata reported. - - e

Symptoms that could be axpected: fauses, vomiting, diarrhoea,
Stomach pain and lethargy,

SEn0us cases, the faliowin
perglycaemia, feukoeytosis, metabolic acida

§ SyTptams could be expected:

sis, crrrogm-

-v# collapse of the circylation (hypotensian, tchyeardis), con.

vulsions angd
adlverca

toms, ARer 12-48
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