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(57) ABSTRACT 

The present invention relates to the use of an angiotensin II 
type 1 receptor antagonist in the manufacture of a medica 
ment for the prophylactic and/or therapeutic treatment of 
cardiovascular complications encountered in a patient in 
need of dialysis. The invention further relates to a method 
for prophylactic and/or therapeutic treatment of cardiovas 
cular complications encountered in a patient in need of 
dialysis, comprising administering to the patient a therapeu 
tically effective amount of an angiotensin II type 1 receptor 
antagonist. 
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METHOD OF TREATMENT FOR 
CARDOWASCULAR COMPLICATIONS 

FIELD OF THE INVENTION 

The present invention relates to the use of an angiotensin 
II type 1 receptor antagonist in the manufacture of a medi 
cament for the prophylactic and/or therapeutic treatment of 
cardiovascular complications encountered in a patient in 
need of dialysis. The invention further relates to a method 
for prophylactic and/or therapeutic treatment of cardiovas 
cular complications encountered in a patient in need of 
dialysis, comprising administering to the patient a therapeu 
tically effective amount of an angiotensin II type 1 receptor 
antagonist. 

BACKGROUND OF THE INVENTION 

Compounds that interfere with the renin-angiotensin SyS 
tem (RAS) are well-known in the art and are used to treat 
cardiovascular diseases, particularly arterial hypertension 
and cardiac failure. Principally, the RAS can be interfered 
with by inhibition of the enzymes Synthesizing angiotensins 
or by blocking receptors at the effector Sites. Available today 
are renin-antagonists, inhibitors of the angiotensin convert 
ing enzyme (ACE) and angiotensin II (AT II) receptor 
antagonists. 

Angiotensin II type 1 receptor antagonists for which the 
present invention has found a new medical use are thus 
known in the art. However, nothing has been disclosed in 
connection with their potential effects in dialysis and more 
particularly hemodialysis. 

Hemodialysis is a process for removing waste products 
and toxins from the blood of patients with renal malfunction 
or failure. Blood is removed from, and returned to, 
circulation, either through an artificial arterio-venous fistula 
or a temporary or permanent internal catheter, and passes 
through an “artificial kidney', or dialyzer. 

Dialyzers vary in design and performance, but all include 
a dialysis membrane and a dialys-ing Solution. In dialysis, 
toxins are removed by diffusion through the dialysis 
membrane, thus essentially restoring blood to its normal 
State. The process, however, has to be repeated at regular 
intervals, e.g. two to three times per week for four to Six 
hours per Session. 

Patients Subject to hemodialysis are currently treated in 
hospitals, due to the high cost and the complexity of the 
dialysis equipment. For patients in hemodialysis, the prog 
nosis has been improved over the last decades. One reason 
is improved dialysis equipment and procedures. Thus, new 
and more effective dialysis filters have been developed to 
allow more efficient dialysis with improved clearance of 
toxic Substances. Another alternative to more effective dialy 
sis filters is to use more frequent dialysis Sessions. Currently, 
most patients are offered four hour dialysis Sessions three 
times per week, all year round. Trials comparing frequency 
of dialysis sessions indicate that the Survival rate will be 
improved if patients can accept Such dialysis Sessions four 
times per week. Understandably, all patients cannot manage 
Such frequent hospital visits. 

Mortality among patients treated with hemodialysis due to 
end-stage renal insufficiency is very high. A large proportion 
of these deaths, approximately 50 to 65%, are reported to be 
caused by cardiovascular complications. For example, in a 
Danish national registry report from 1996, cardiac causes of 
death and stroke were noted in 51% and 11% of the patients, 
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2 
respectively. Data from the European Registry, the So-called 
ERA-EDTA registry show that more than 44% of the hemo 
dialyzed patients die of cardiac events, 33% of which from 
myocardial infarction and 23% from Sudden death. 

In most patients Subject to hemodialysis, the non 
functioning kidneys are left intact. The main reason for this, 
is that it involves major Surgery to remove them. 

It is likely that non-functioning kidneySexcrete a number 
of kidney-derived toxic Substances which increase the risk 
of cardiovascular complications in these patients. 

Further Support of this hypothesis, is that patients in 
hemodialysis who have had their kidneys removed seem to 
exhibit a reduced risk for Such adverse effects on the 
cardiovascular System. Consequently, Such patients run a 
reduced risk of cardiovascular complications. 

Improved medical treatment of patients in hemodialysis 
has also resulted in prolonged Survival as well as a reduced 
risk and duration of hospitalization due to complications. 
Although few large Scale trials have been performed, treat 
ment of cardiovascular diseases, Such as hypertension, have 
improved. The infections which frequently occur in dialysis 
patients can nowadays be better managed. Furthermore, the 
restoration of red blood cell formation using e.g. recombi 
nant erythropoetin (EPO) has improved the survival rate and 
increased quality of life (QoI). 

Despite these medical advances, the prognosis for patients 
in dialysis, and especially chronic hemodialysis, remains 
poor. A medical treatment that can significantly reduce 
mortality and morbidity due to cardiovascular complications 
would clearly be a major therapeutic advance. 

SUMMARY OF THE INVENTION 

The inventors of the present invention, have Surprisingly 
found that the cardiovascular complications, Such as mor 
tality and morbidity, encountered in patients Subject to 
dialysis, especially chronic hemodialysis, due to end-stage 
renal disease can be reduced by using an angiotensin II type 
1 receptor antagonist during and/or between the dialysis 
Sessions. Thus, use of an angiotensin II type 1 receptor 
antagonist can significantly reduce mortality due to cardio 
vascular diseases and reduce the number and duration of 
hospitalizations due to cardiovascular complications. 
The present invention thus relates to a new method of 

preventing and/or treating cardiovascular diseases and com 
plications by pharmacological interference with the renin 
angiotensin System (RAS) using an angiotensin II type 1 
receptor antagonist. 

Angiotensin II type 1 receptor antagonists are conven 
tionally used for preventing and/or treating hypertension. 
The present invention, however, is directed to prevention 
and/or treatment of cardiovascular complications other than 
hypertension, e.g. mortality and morbidity as Stated above. 
Further cardiovascular complications which may be pre 
vented and/or treated with the present invention include, 
without limitation myocardial infarction (MI), stroke, vas 
cular acceSS dysfunction and amputations. 

In one embodiment, the present invention relates to use of 
an angiotensin II type 1 receptor antagonist in the manufac 
ture of a medicament for the prophylactic and/or therapeutic 
treatment of cardiovascular complications encountered dur 
ing or between dialysis of a patient in need of Such dialysis. 
A further embodiment of the invention provides a method 

for prophylactic and/or therapeutic treatment of cardiovas 
cular complications encountered in dialysis of a patient, 
comprising administering to a patient in need of Such 
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dialysis a therapeutically effective amount of an angiotensin 
II type 1 receptor antagonist. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In preferred embodiments of the present invention use is 
made of an angiotensin II type 1 receptor antagonist of the 
general formula I: 
wherein A is 
O 

The compound of the general formula I wherein A is the 
I:1 moiety has the generic name losartan and is known from 
European Patent No. EPO 253 310 B1 to du Pont. 

The compound of the general formula I wherein A is the 
I:5 moiety has the generic name candesartan cileXetil and is 
known from European Patent No. 459 136 B1 and U.S. Pat. 
No. 5,196,444 to Takeda Chemical Industries. 

The compound of the general formula I wherein A is the 
I:9 moiety has the generic name irbesartan. 
The compound of the general formula I wherein A is the 

I:13 moiety has the generic name candesartan and is known 
from European Patent No. 459 136 B1 and U.S. Pat. No. 
5,703,110 to Takeda Chemical Industries. 

In preferred embodiments of the present invention, use is 
made of a compound of the general formula I wherein AI:5 
(candesartan cilexetil) or A is I:13 (candesartan). Cande 
Sartan cileXetil is currently manufactured and Sold world 
wide e.g. under the trade names AtacandE), Amias(E) and 
Blopress(R). 
When the angiotensin II type 1 receptor antagonists used 

in the present invention have Several asymetric carbon 
atoms, they can consequently exist in Several Stereochemical 
forms. The present invention includes the mixture of isomers 
as well as the individual Stereoisomers. The present inven 
tion further includes geometrical isomers, rotational 
isomers, enantiomers, racemates and diastereomers. 
Where applicable, the angiotensin II type 1 receptor 

antagonists may be used in neutral form, e.g. as a carboxylic 
acid, or in the form of a Salt, preferably a pharmaceutically 
acceptable Salt Such as the Sodium, potassium, ammonium, 
calcium or magnesium Salt of the compound at issue. Where 
applicable the compounds listed above can be used in 
hydrolyzable ester form. 

In the present invention, angiotensin II type 1 receptor 
antagonists include all prodrugs thereof, whether active or 
inactive in vitro. Thus, although Such protected derivatives 
may not possess pharmacological activity per se, they may 
be administered e.g. parenterally or orally, and thereafter 
metabolized in Vivo to form pharmacologically active angio 
tensin II type 1 receptor antagonists. 

The angiotensin II type 1 receptor antagonists may be 
used prior to and/or during dialysis. 

In the present invention, dialysis includes hemodialysis 
and peritoneal dialysis. The present invention is preferably 
used for treating patients in hemodialysis, especially in 
chronic hemodialysis. 

In the present invention, treatment of patients “in need of 
(treatment by) dialysis” relates to prophylactic and/or thera 
peutic treatment of patients Suffering from renal complica 
tions and/or renal failure, including chronic and/or acute 
renal failure. The term also includes the prophylactic and/or 
therapeutic treatment of patients with intoxication by com 
pounds that may give rise to organ damage, Severe metabolic 
disturbances and/or death. 

The present invention also relates to use of an angiotensin 
II type 1 receptor antagonist in the manufacture of a medi 
cament for the prophylactic and/or therapeutic treatment of 
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4 
cardiovascular complications encountered in dialysis of a 
patient in need of Such dialysis, wherein the angiotensin II 
type 1 receptor antagonist is provided in the dialysing 
Solution. 
The angiotensin II type 1 receptor antagonists may be 

provided as part of a dialysing Solution ready for use in 
dialysis or provided as part of a dialysis concentrate, which 
concentrate is to be diluted before being used as part of a 
dialysing Solution. 

Normally, however, the angiotensin II type 1 receptor 
antagonists are administered by the oral or parenteral route, 
e.g. by intravenous, Subcutaneous or intramuscular admin 
istration. Other possible routes of administration include 
rectal and transdermal administration. The formulation may 
be given in dosage unit form, especially as tablets or 
capsules. 

According to a further aspect of the invention, there is 
provided a pharmaceutical formulation for use in the pro 
phylactic and/or therapeutic treatment of cardiovascular 
complications encountered in dialysis of a patient in need of 
Such dialysis, comprising an angiotensin II type 1 receptor 
antagonist as active Substance in optional admixture with 
pharmaceutically acceptable adjuvants, diluents and/or car 
riers. 
The adjuvants, diluents and/or carriers used in the phar 

maceutical formulations of the present invention, may be 
conventional ones well known to the perSon Skilled in the 
art. Examples of Such adjuvants, diluents and/or carriers 
include Substances used as binders, lubricants, fillers, 
disintegrants, pH regulants and thickeners as well as Sub 
stances included for providing isotonic Solutions. 
The dose of the angiotensin II type 1 receptor antagonist 

and in particular a compound according to formula I to be 
administered in prophylaxis and/or treatment of dialysis 
patients will depend primarily upon the angiotensin II type 
1 receptor antagonists which is used, the route of 
administration, the Severity of the disease to be treated and 
the Status of the patient. The daily dose, especially at oral, 
rectal as well as parenteral administration, can be in the 
range of from about 0.01 mg to about 1000 mg per day of 
active substance, Suitably from 0.1 mg to 500 mg per day of 
active Substance, particularly from 1 mg to 100 mg per day 
of active Substance. In preferred embodiments where can 
desartan and derivatives thereof are used, including cande 
Sartan cileXetil, the dosage range at oral, rectal as well as 
parenteral administration can be in the range of from about 
0.1 mg to about 50 mg per day, particularly from 0.2 mg to 
25 mg per day calculated as candesartan. 

EXAMPLE 

The invention is illustrated by reference to the following 
Example which is not intended to limit the invention in any 
way. 

Example 1 
Pilot Study Design 
A pilot Study in which the effects of the angiotensin II type 

1 receptor antagonist candesartan cilexetil (AtacandE) is 
compared to that of placebo, will be carried out to explore 
the feasability of giving candesartan cilexetil to patients in 
need of hemodialysis to reduce cardiovascular complica 
tions. 
The pilot study will be double-blind placebo controlled 

performed in patients receiving hemodilaysis. The perSons 
will be 2:1 randomized to treatment with active or inactive 
medication, Such that 14 perSons will receive candesartan 
cilexetil (Atacand(R) and 7 persons will receive placebo. The 
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dose titration will be 4 to 8 to 16 based on tolerance, two 
weeks allowed per dose. 

The study will provide preliminary data on the feasibility 
of administering candesartan cileXetil to hemodialysis 
patients. It may also provide preliminary data on useful 
concentrations of candesartan cileXetil. 

Example 2 
Large-scale Study Design 
A large-scale clinical trial in which the effects of the 

angiotensin II type 1 receptor antagonist candesartan cileX 
etil (Atacand(R) is compared to that of placebo, will be 
carried out to explore the usefulness of giving candesartan 
cileXetil to patients in need of hemo-dialysis to reduce 
cardiovascular complications. 

Treatments will be given to patients undergoing chronic 
hemodialysis treatment due to renal insufficiency. Patients 
will be recruited from hospitals with Special dialysis depart 
ments. The patients will be randomized to double-blind 
treatment with active or inactive medication, i.e. candesartan 
cileXetil or placebo. 

The study will also provide more detailed data on the 
feasibility of administering candesartan cileXetil to hemodi 
alysis patients. It may also provide data on useful concen 
trations of candesartan cileXetil. 
What is claimed is: 
1. A method for preventive treatment of cardiovascular 

complications encountered in a patient in need of dialysis, 
comprising administering to Such a patient a therapeutically 
effective amount of an angiotensin II type 1 receptor antago 
nist. 

2. The method according claim 1, wherein the angiotensin 
II type 1 receptor antagonist is administered by the oral or 
parenteral route. 

3. The method according to claim 1, wherein the angio 
tensin II type 1 receptor antagonist is administered by the 
rectal or transdermal route. 

4. The method according to claim 1, wherein the angio 
tensin II type 1 receptor antagonist is administered in dosage 
unit form, Suitably as tablets or capsules. 

5. The method according to claim 1, wherein the angio 
tensin II type 1 receptor antagonist is provided in the 
dialysing Solution. 

6. The method according to claim 1, wherein the dialysis 
is hemodialysis. 

7. The method according to claim 1, wherein the cardio 
vascular complication is Selected from the group consisting 
of mortality and morbidity. 

8. The method according to claim 1, wherein the cardio 
vascular complication is Selected from the group consisting 
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of myocardial infarction (MI), stroke, Vascular access dys 
function and amputations. 

9. The method according to claim 1, wherein the angio 
tensin II type 1 receptor antagonist is a compound of the 
general formula I 
wherein A is Selected from the group consisting of 
and 
or pharmaceutically acceptable Salts and Stereochemical 
isomers of any of these. 

10. The method according to claim 9, wherein the angio 
tensin II type 1 receptor antagonist is a compound of the 
general formula I wherein A is I:5 or I: 13. 

11. A method for therapeutic treatment of cardiovascular 
complications encountered in a patient in need of dialysis, 
comprising administering to Such a patient a therapeutically 
effective amount of an angiotensin II type 1 receptor antago 
nist. 

12. The method according to claim 11, wherein the 
angiotensin II type 1 receptor antagonist is administered by 
the oral or parenteral route. 

13. The method according to claim 11, wherein the 
angiotensin II type 1 receptor antagonist is administered by 
the rectal or transdermal route. 

14. The method according to claim 11, wherein the 
angiotensin II type 1 receptor antagonist is administered in 
dosage unit form, Suitably as tablets or capsules. 

15. The method according to claim 11, wherein the 
angiotensin II type 1 receptor antagonist is provided in the 
dialysing Solution. 

16. The method according to claim 11, wherein the 
dialysis is hemodialysis. 

17. The method according to claim 11, wherein the 
cardiovascular complication is Selected from the group 
consisting of mortality and morbidity. 

18. The method according to claim 11, wherein the 
cardiovascular complication is Selected from the group 
consisting of myocardial infarction (MI), Stroke, Vascular 
acceSS dysfunction and amputations. 

19. The method according to claim 11, wherein the 
angiotensin II type 1 receptor antagonist is a compound of 
the general formula I 
wherein A is Selected from the group consisting of 
and 
or pharmaceutically acceptable Salts and Stereochemical 
isomers of any of these. 

20. The method according to claim 19, wherein the 
angiotensin II type 1 receptor antagonist is a compound of 
the general formula I wherein A is I:5 or I: 13. 

k k k k k 
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