selenase®

a chance for your intensive care patients

very well tolerated
¥
modulates inflammatory and
coagulation pathways
‘ .
protects from endothelial
g1l
_-0rgan damage
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® Sepsis patients have low
selenium levels

Vitoux et al. 1996, Zimmermann et al. 1999, Angstwurm et al. 1999.



1 umol Se = 78.96 ug Se

0.9 *p<0.05

Serum selenium level pmol/I

Sepsis Severe sepsis Septic shock

®» The more severe the sepsis,
the lower the selenium level

Vitoux et al. 1996



1 umol Se = 78.96 ug Se
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®» The lower the selenium level,
the higher the mortality

Vitoux et al. 1996.
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®» selenase® administration
iImproves prognosis



Intention-to-treat analysis,
data on file
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®» selenase® appreciably e
reduces mortality



Intention-to-treat analysis,

data on file
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» selenase® prolongs
the duration of survival



Pathophysiology of SIRS/Sepsis

Invasion of bacteria and toxins

NF-<kB
Central mediator

Capillary leakage — permeation into tissues

v
Organ damage - organ failure - death




NF-kB

Selenite as well as increased GPX 1 and GPX 4 activity reduce

NF-kB activation.
(Brigelius-Flohé et al. 1997, 2003; Kretz-Remy et al. 1996)

Complement Selenite reduces complement activation.
(Hou 1997)

Cytokines Selenium is essential for the immune system, acts as an immune
modulator (antioxidant and anti-inflammatory).
(Ferencik und Ebringer 2003; Rovensky et al. 2002)

ROS Selenite as well as GPX 1, 2, 3, 4 and TR reduce peroxides and

(Reactive Oxygen Species)

regulate the cellular redox state. Oxidative stress induces the
expression of GPX and TR.

(McKenzie et al. 2002)

Lipid mediators

The presence of selenium and thus an adequate GPX 3 and
GPX 4 activity inhibits thromboxane synthesis in favor of prosta-

cyclin synthesis: vasodilation 1t coagulation |
(Brigelius-Flohé et al. 2003)

Adhesion

Selenite inhibits TNFa induced expression of endothelial
adhesion molecules (ICAM-1, VCAM-1, E-selectin, P-selectin).

(Zhang et al. 2002, Horvathova et al. 1999)

Endothelium

1. Endothelial cells produce GPX 1, GPX 4 and TR. These regu-
late vascular tone (maintenance of 02/NO-balance), cell
adhesion (control of expression of cell adhesion molecules),
apoptosis (inhibition/promotion of apoptosis-signal-regulating
kinase 1), and eicosanoid production (control of activity of
cyclooxygenases and lipoxygenases.

2. An acidic milieu (inflammation) promotes the recruitment of
SelP into the endothelium (protection against formation of
peroxynitrite (ONOO") from superoxide anion (02) and nitric
oxide radicals (NO?).

(Brigelius-Flohé et al. 2003)

Hydrocortisone

TR stabilize glucocorticoid receptors — better glucocorticoid

response.
(Grippo et al. 1985)

Insulin

Selenium stimulates the insulin signalling cascade, it has an insulin-

like effect — improved control of glucose levels.
(Hei et al. 1998, Pillay u. Makgoba 1992, Stapleton et al. 1997).

Glutathione peroxidases (GPX): GPX1: intra cellular, cytosolic, classical; GPX2: gastrointestinal; GPX3: plasma, extra cellular; GPX4: phos-
pholipid-hydroperoxide, membrane bound. Selenoprotein P(SelP): extra cellular, endothelium bound. Thioredoxin-reductases (TR): TR10/1,

TR2B/2, TR3, intra cellular/extra cellular.



Author Dose RR (random) 95 % CI relative risk (RR)
Berger 1998 Day 0-8: 159 ug Se = 3.00
(+ 40.4 pmol Cu + 406 pmol Zn)
Porter 1999 Day 0-7: 50 ug Se impossible to estimate
(+ 400 IE Vit E + 100 mg Vit. C + 8 g NAC)
Berger 2002 Day 1-14 or 21: 380 pg Se R I 0.89
(+ 59 pmol Cu + 574 pmol Zn)
Berger 2001 a Day 1-5: 500 pg Se/day | 2.67
Berger 2001 b Day 1-5: 500 pg Se/day = 0.36
(+150 mg Vit. E + 13 mg Zn)
Kuklinski 1991 500 pg Se/day —a— 0.07
Angstwurm 1999 Day 1-3: 535 g Se; day 4-6: 285 g Se; —m 0.64
Day 7-9: 155 pg Se
Zimmermann 1997  Day 1: 2000 pg Se; day 2-28: 1000 pg Se E—— 0.38
Total (95 % CI) ‘, 0.59
T T T T
0.01 0.1 10 100

Heyland et al. 2005

favours selenium

favours control

®» Highest selenium dose -
best outcome



1 umol Se = 78.96 ug Se

Whole blood selenium level pmol/I

Healthy, depending Cancer patients, depending Sepsis patients, depending
on Se-status on Se-status and therapy phase on day of therapy

Literature at biosyn

Tolerability of selenium/selenase”

Selenium intake (healthy)

m) 400-800 pg/day = 1,000-7,000 pg/d
= maximum chronic intake = with chronic intake first HH:;‘ i
(years) sible symptoms of toxicity

Literature at biosyn



Organic Inorganic

selenium selenium
Selenomethionine Sodium selenite
(yeast) (Set+\))
ABSORPTION

(as methionine)

\
Selenomethlonme INTERMEDIATE Reduction by free radicals

/ \ METABOLISM (+6e7)

il o
e

Specific incorporation into selenoproteins such
as glutathione peroxidases, selenoprotein P,
thioredoxin reductases, iodothyronine deiodases
and other specific selenoproteins (e.g. in prostate,

nuclei, granulocytes, T-cells etc.) \ /

® selenase® has optimal
bioavailability



SIRS/Sepsis

2000 pg selenium =

4 x selenase” 500 micrograms
solution for injection

4 x10mb

1000 pg selenium =
2 x selenase® 500 micrograms
solution for injection (2 x 10 ml)

Literature at biosyn
Multiple trauma, cranial trauma, burns, acute pancreatitis,
acute myocardial infarction

1000 pg selenium =
2 x selenase® 500 micrograms
solution for injection (2 x 10 ml)

500 pg selenium =
1 x selenase® 500 micrograms
solution for injection (1 x 10 ml)

Literature at biosyn

Total parenteral nutrition

200 pg selenium = ey
2 x selenase® 100 micrograms E E
solution for injection

Recommendation for the administration of selenase®: Literature at biosyn
- separately from other infusions, if the pH is lower than 7
- at least 1 hour apart from administration of vitamin C

Reference values

whole blood ug/l <100 100 - 1407 > 10877
pmol/I <13 1,3 -1,8° >13,8?
serum pg/l <80 80 - 120" >900?
umol/I <10 1,0 -15° 11,47

Ysummary of product characteristics biosyn ?Yang et al. 1989 “calculated from "+



selenase®
e s very well tolerated

e modulates inflammatory and coagulation
pathways

e protects from endothelial and
organ damage
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Abbreviated Prescribing Information
I 100 microg , solution for injection (50 microg /ml)
! * 500 microg , solution for injection (50 micrograms/ml)

Active ingredient: sodium selenite pentahydrate. Composition: Each 2 ml ampoule/10 ml injection vial contains 100 micrograms/500 micrograms selenium as 333 micrograms/1.66 mg sodium selenite pen-
tahydrate (Na,SeO; - 5H,0), corresponding to 50 micrograms/ml. Excipients: Sodium chloride, hydrochloric acid, Water for Injections. Indication: Proven selenium deficiency that cannot be offset from food
sources. Posology and Administration: selenase®, solution for injection is administered as an intramuscular or intravenous injection at a daily dose of 100 - 200 pg (1.27 - 2.53 pmol) selenium. If neces-
sary, this dose can be increased to 500 pg (6.33 umol) for a typical adult. No dosage adjustment is required for paediatric, renal or hepatic impairment patients. Contraindications: Selenosis. Interactions:
Ensure that the pH value does not fall below 7.0 and that the solution is not mixed with reducing substances (e.g. vitamin C). Pregnancy and Lactation: There are no data from the use of selenase® in preg-
nant or lactating women. Undesirable Effects: None known to date when used as directed. Overdose: Counter measures include gastric lavage, forced diuresis, dialysis or administration of high doses of
vitamin C. Pharmaceutical Precautions: Store below 25°C. Legal Category: POM. Presentation: Cartons containing 10 x 10 ml glass vials for single use. MA Number: PL 20437/0004. MA Holder:
biosyn Arzneimittel GmbH, Schorndorfer Str 32, D-70734 Fellbach, Germany. Date of Preparation: November 2004.
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biosyn Arzneimittel GmbH
Schorndorfer Str. 32, 70734 Fellbach
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E-Mail: info@biosyn.de

We would be pleased to send you any further information.
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