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Low dose benazepril/thiazide diuretic composition

The invention relates to a pharmaceutical composition for treating mild to moderate
hypertension containing the angiotensin converting enzyme inhibitor benazepril in combi-
nation with thiazide diuretics, and to a method of treatment of hypertension utilizing this
composition.

Benazepril hydrochloride is a new orally active, non-sulfhydril containing, angiotensin
converting enzyme inhibitor having the structure

HCl

soiil) NH

0
COOCH,CH3

COOH

The compound is described in U.S. 4,410,520. Thiazide diuretics, the second component
of the instant combination, have long been a mainstay of antihypertensive therapy. All of
the active agents of the instant invention are well known compounds in the art; their syn-
thesis, routes of administration, etc. are well known. Additionally, there has been some
literature published in recent years on combining angiotensin converting enzyme
inhibitors with thiazide diuretics. See for example US 4,472,380, especially columns 9 and
10 and example 127 thereof; US 4,217,347, especially columns 2-3 and the examples;
American J. Hypert. 1(1), 38-41 (1988); European patent application 0,215,357 J. Hyper-
tension 1 (Suppl. 2), 384-386 (1983); and Amer. J. Hypert. 1 (3, part 2), 13A-14A, Ab-
stract 1226 (1988). However, each of these deal with angiotensin converting enzyme
inhibiting drugs other than benazepril and/or diuretics in amounts substantially greater
than that in the present invention. Probably the most significant reference is Merck’s
South African Patent Application 83 3903, claiming priority of US Application 383,435.
This reference discloses angiotensin converting enzyme inhibitors of benazepril type in
amounts of 2.5-100 mg/day in combination with diuretics generically in the range of
0.5-100 mg/day. Hydrochlorothiazide is only mentioned in amounts of at least

10 mg/day.
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It is an object of the present invention to provide a pharmaceutical composition to treat

mild to moderate hypertension with a minimum amount of act ive
agent while achieving pressure reductions not achievable with the individual active agents
at the same dosage.

The invention is a fixed ratio low dose combination of 4-6 mg benazepril or a pharmaceu-
tically acceptable salt thereof with 80-120 % of /g of the initial daily antihypertensive
clinically recommended dose of a thiazide diuretic given as a once daily dosage. The
inventive composition is a daily unit dose for administration to a human adult having mild
to moderate hypertension comprising about 4 to about 6 mg, preferably about 5 mg,
benazepril hydrochloride or any other pharmaceutically acceptable salt of benazepril and
about 80 % to about 120 %, preferably about 100 %, of 1/ the usual initial antihyper-
tensive adult clinical dose of a thiazide diuretic, when such diuretic is used alone.

Pharmaceutically acceptable salts of benazepril are acid addition salts with pharma-
cologically harmless acids, e.g. with inorganic acid, for example hydrochloric acid,
sulfuric acid or phosphoric acid, or with organic carbonic, sulfonic or sulfo acids, for
example acetic, propionic, glycolic, maleic, famaric, tartaric, citric, benzoic,
methanesulfonic, ethanesulfonic, or 2-hydroxyethanesulfonic acid. Preferred is the
hydrochloride, i.e. the acid addition salt with hydrochloric acid.

Preferably the diuretic is selected from

bendroflumethiazide (5 mg) 0.5-0.75 mg;
chlorthalidone (25 mg) 2.5-3.75 mg;
chlorothiazide (500 mg) 50 - 75 mg;
hydrochlorothiazide (50 mg) 5-7.5mg;
hydroflumethiazide (50 mg) 5-7.5mg;
methyichlorothiazide (2.5 mg) 0.25-0.38 mg;
polythiazide (2 mg) 0.2-03 mg;
trichlormethiazide (2 mg) 0.2-0.3 mg;
benzthiazide (50 mg) 0.5-0.75 mg;
cyclothiazide (2 mg) 0.2-0.3 mg.

The usual minimum initial clinical antihypertensive adult dose is shown in parenthesis,
followed by the dosage range useful in this invention. The initial clinical dose applied

BNSDOCID: <GB__2227172A__|_>



-3-

!
(* nowadays may differ from the dose given in parenthesis in the list above for some cases.
For example hydrochlorothiazide is often given in an initial dose of 25 mg.

More preferably, the thiazide diuretic is selected from chlorothiazide, hydrochlorothiazide,
methylchlorothiazide, and chlorthalidone. Most preferably, the thiazide diuretic is selected
from chlorothiazide and hydrochlorothiazide; it is in particular hydrochlorothiazide.

The most advantageous composition comprises benazepril hydrochloride and hydrochloro-
thiazide in a weight ratio of about 0.8 to 1, for example about 5 mg benazepril hydro-
chloride and about 6.25 mg hydrochlorothiazide.

In a clinical double-blind randomized trial with 334 men and women having a sitting
diastolic blood pressure of 95-114 mmHg, the efficacy of the preferred combination of the
invention comprising 5 mg benazepril hydrochloride and 6.25 mg hydrochlorothiazide
given once daily was compared with the efficacy of other compositions and of the single
drugs during six weeks. The results are summarized in the following table:

5 mg benazepril® + 6.25 mg hydrochlorothiazide - 9.9 mmHg®
10 mg benazepril + 12.5 mg hydrochlorothiazide - 9.6 mmHg
20 mg benazepril + 25 mg hydrochlorothiazide -13.9 mmHg
20 mg benazepril - 9.8 mmHg
25 mg hydrochlorothiazide - 6.9 mmHg
20 mg benazepril + 6.25 mg hydrochlorothiazide -10.3 mmHg
5 mg benazepril + 25 mg hydrochlorothiazide -10.7 mmHg
placebo - 3.9 mmHg

a) as the hydrochloride
b) reduction of sitting diastolic blood pressure

The clinical results demonstrate that the low dose composition of the invention has a
surprising efficacy.

The composition can be put together by methods which are standard in the art in any con-
venient dosage form, including tablet, capsule, powder, etc. Any suitable pharmaceutical
adjuvant or carrier may also be included. Administration may be by any route by which

both benazepril and the thiazide diuretic may be simultaneously administered, but is most
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( | preferably oral. The most suitable dosage form is a solid oral dosage form such as a tablet
or capsule. While other antihypertensive active agents may be added, most preferably only
benazepril and only one thiazide diuretic are present in any one composition.

The instant invention will be more fully understood by reference to the following example,
which illustrates, but does not limit the invention.

Example: Film-coated tablets, containing 6.25 mg 6-chloro-3,4-dihydro-2H-1,2,4-benzo-
thiadiazine-7-sulfonamide-1,1-dioxide and 5.00 mg 1-carboxymethyl-3S-(1S-ethoxy-
carbonyl-3-phcnylpropylamino)-2,3,4,5-tetrahydro- 1H-[1]benzazepine-2-one hydro-
chloride are prepared as follows:

Ingredients (for 2’000 tablets)

core materials

6-ch10ro—3,4~dihydro-2H-l,2,4-bcnzothiadiazine-7-sulfonamide-

1,1-dioxide (micronized) 1250 g
1-carboxymethyl-SS-(1S-ethoxycarbonyl—3—phenylpropylamino)-2,3,4,5-
tetrahydro-1H-[1]benzazepine-2-one hydrochloride 1000 g
hydroxypropylmethylcellulose 6.00 g
hydrogenated castor oil 1200 g
lactose (ground) 42350 g
polyvinyl-polypyrrolidone 20.00 g
Film materials

hydroxypropylmethylcellulose 734 ¢
polyethyleneglycol 8000 (flakes) 134 ¢
talcum 532¢g
titanium dioxide 200¢g

The 6-chloro-3,4-dihydro-2H-1,2,4—benzothiadiazine-7-sulfonarnidc-l,l-dioxidc, the
l-carboxymcthyl-SS-(lS-cthoxycarbony1-3-phcnylpropylamino)-2,3 4,5-tetrahydro-1H-
[1]benzazepine-2-one hydrochloride and the core hydroxypropyl-methylcellulose are
mixed with part of the lactose. The remaining lactose is added and the mixture is

. granulated with water, dried, and milled. The remaining core ingredients are admixed
therewith and the homogenous mixture is compressed into tablets, which are coated with
an aqueous suspension of the above coating materials.
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(- WHAT WE CLAIM IS:

1. Alo dose pharmaceutical composition for treating mild to moderate hypertension
comprising about 4 to about 6 mg of benazepril or a pharmaceutically acceptable salt of
benazepril and a thiazide diuretic in an amount of about 80 % to 120 % of } of the
minimum recommended initial antihypertensive dose of said thiazide diuretic when used
alone, each amount being per unit dose of said composition.

2. A composition according to claim 1 wherein said thiazide diuretic is selected from
bendroflumethiazide, chlorthalidone, chlorothiazide, hydrochlorothiazide,
hydroflumethiazide, methylchlorothiazide, polythiazide, trichlormethiazide, benzthiazide,
and cyclothiazide.

3. A composition according to claim 2 wherein said thiazide diuretic is
hydrochlorothiazide.

4. A composition according to any of claims 1 to 3 wherein said thiazide diuretic is
present in an amount which is + of the minimum recommended initial antihypertensive

dose when the thiazide diuretic is used alone.

5. A composition according to claim 3 wherein said hydrochlorothiazide is present in an
amount of about 5 mg to about 7.5 mg per dose.

6. A composition according to claim 5 wherein said hydrochlorothiazide is present in an
amount of about 6.25 mg per dose.

7. A composition according to any of claims 1 to 6 wherein said benazepril or
pharmaceutically acceptable salt thereof is benazepril hydrochloride.

8. A composition according to claim 7 wherein said benazepril hydrochloride is present in
an amount of about 5 mg per dose.

9. A composition according to claim 1 comprising 5 mg benazepril hydrochloride and 6.25
mg hydrochlorothiazide per dose.
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C 10. A composition according to any of claims 1 to 9 which is a tablet, a powder, or a
capsule.

11. A composition according to claim 10 which is an oral tablet or oral capsule.

12. A composition according to claim 1 substantially as herein described with reference to

the example.
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