
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
07

9 
83

6
B

1
*EP001079836B1*
(11) EP 1 079 836 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
08.10.2003 Bulletin 2003/41

(21) Application number: 99913484.4

(22) Date of filing: 29.03.1999

(51) Int Cl.7: A61K 31/58, A61P 15/08
 // (A61K31/568, 31:58)

(86) International application number:
PCT/GB99/00984

(87) International publication number:
WO 99/052533 (21.10.1999 Gazette 1999/42)

(54) USE OF DANAZOL IN THE TREATMENT OF HYYPOGONADISM IN MEN

VERWENDUNG VON DANAZOL ZUR BEHANDLUNG VON HYPOGONADISMUS IN MÄNNERn

UTILISATION DE DANAZOLE POUR TRAITER L’HYPOGONADISME CHEZ L’HOMME

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE

(30) Priority: 09.04.1998 GB 9807809

(43) Date of publication of application:
07.03.2001 Bulletin 2001/10

(73) Proprietor: Multimed Limited
London W1N 1AL (GB)

(72) Inventor: CARRUTHERS, Malcolm E.
London W1N 1AL (GB)

(74) Representative: Wakerley, Helen Rachael et al
Reddie & Grose,
16 Theobalds Road
London WC1X 8PL (GB)

(56) References cited:
EP-A- 0 804 926 WO-A-95/13800
WO-A-97/24148



EP 1 079 836 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to the treatment
of hypogonadism in men, whether due to an absolute or
relative deficiency of testosterone. Specifically, the in-
vention relates to the used compositions comprising a
pharmaceutically effective dose of [1,2],oxazolo[4,5-b]-
17alpha-pregna-2,4-dien-20-yn-17beta-ol; also known
as danazol, Danol, Azol (in Australia) and Danocrine (in
the USA), in such treatments.

[0002] Androgen Deficiency in the Ageing Male, also
referred to as 'The Male Climateric', 'The male meno-
pause' and the 'Andropause' causes a highly character-
istic pattern of symptoms which was first recognised
nearly sixty years ago (Werner,A. JAMA
112,15,1441-3,1939). As described at that time, the syn-
drome includes loss of energy, drive and libido, depres-
sion, irritability, joint pains and stiffness, and even such
typical symptoms of the female menopause as night
sweats and hot flushes.
[0003] It has been found (Carruthers, M. 'The Male
Menopause, Harpercollins', London, 1996) that the
symptoms associated with this condition arise due to an
absolute or relative insufficiency of testosterone, partic-
ularly the latter, caused by a reduction in the Free Active
Testosterone (FAT); that is a lack of testosterone
present in an unbound state in blood plasma. Testoster-
one in vivo can be bound to sex hormone binding glob-
ulin (SHBG) and to a lesser extent, albumin. When
bound the testosterone is not freely available to the body
or bioavailable. One of the best measures of this is the
'Free Androgen Index'(FAI). This is calculated by divid-
ing the Total Testosterone (TT) by the 'Sex Hormone
Binding Globulin' (SHBG) and multiplying by a hundred
to express it as a percentage. In the healthy, asympto-
matic male this is normally in the range 70-100%. Symp-
toms of the andropause regularly appear when this
drops below 50%, except in a few cases where the TT
is low and the body appears to compensate by reducing
SHBG levels to maintain the FAI.
[0004] It has been found that hypogonadism and also
the male menopause can be prevented or treated by
freeing bound testosterone so that it becomes bioavail-
able again. Testosterone may be freed, for example,by:

1. decreasing the number of potential binding sites
available for testosterone in vivo, for example by re-

ducing the level of SHBG using compounds which
antagonise the action of androgens in stimulating
SHBG synthesis,and/or

2. introducing an agent which competes for the
binding sites, thereby displacing bound testoster-
one which is returned to systemic circulation.

[0005] Pharmaceutical, pharmacological and biologi-
cal compounds that may act effectively include ethister-
one and ethisterone derivatives and/or precursors.
[0006] One such compound, danazol, is a well estab-
lished therapeutic agent which has been extensively
used in the female for managing a wide range of condi-
tions such as endometriosis, menorrhagia and benign
breast conditions such as mastalgia and cystic disor-
ders. Its use in the male is not widely known and has
been limited to treatment of enlargement of the male
breast (gynaecomastia) and limited research into its use
as a male contraceptive. The previous uses of danazol
in women and men have all been at relatively high con-
centrations, for example doses of 200 to 600 mg, and
at these concentrations it has been shown that total
plasma testosterone is reduced.
[0007] It has now been found that using danazol in the
male at dose level reduced from that at which it would
be conventionally used, for example at a daily dose of
not more than 100 mg, reintroduction of testosterone to
the systemic circulation in the form of Free Active Tes-
tosterone is remarkably effective; that is the FAT is in-
creased leading to a highly effective treatment of the
symptoms associated with hypogonadism and with the
male menopause.
[0008] Danazol is effective, non-hepatotoxic, and
does not have intrinsic androgenic, oestrogenic or pro-
gestogenic actions. It is an ideal agent for displacing and
hence activating testosterone as it has a high affinity for
androgen receptors, low affinity for progesterone recep-
tors, and does not interact with oestrogen receptors to
any significant extent.
[0009] The importance of only giving low doses of
danazol , for example not more than 50 -100mg daily, to
men being treated for hypogonadism is because at this
low dose, as shown by the clinical studies described lat-
er in this application, there is direct suppression of SH-
BG synthesis by the liver, with a corresponding increase
in FAI, apparently without reduction of endogenous total
testosterone production.
[0010] According to the present invention, danazol is
used in the manufacture of a medicament for the treat-
ment of hypogonadism in the male.
[0011] The medicament may be for treatment of hy-
pogonadism resulting from any biological or physical
cause. In particular, the medicament may be for treat-
ment of any condition where systemic free active testo-
sterone is reduced due to raised levels of SHBG, for ex-
ample, conditions caused by concurrent/prior treatment
with oestrogens, anti-convulsants and/or exposure to
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xeno-oestrogens.
[0012] The medicament may be for treatment of male
humans. The medicament may also be a veterinary
pharmaceutical preparation for treatment of male ani-
mals (such as bulls or rams) where symptoms of hypog-
onadism are a problem, for example in breeding stock.
[0013] Preferably, the danazol is used in the manu-
facture of a medicament for the treatment of male men-
opause.
[0014] Preferably not more than 100 mg of danazol,
[1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-
17beta-ol, is used per daily dose in the manufacture of
the medicament, preferably the daily dose of [1,2],oxa-
zolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-17beta-ol
is between 25-100 mg. The dose is varied according to
body weight, TT and SHBG concentrations.
[0015] Danazol may be administered on its own or as
an adjunct to other methods of relieving sexual dysfunc-
tion problems in men such as libido disorders and im-
potence, such as applications of alprostadil (Caverject
and Medicated Urethral Systems for Erection - MUSE),
and drugs which enhance relaxation of the corpora cav-
ernosae in the penis, for example those which increase
nitric oxide production such as the oral preparation
sildenafil (Viagra).
[0016] According to the present invention in a further
aspect danazol , together with testosterone is used in
the manufacture of a medicament for the treatment of
the male menopause.
[0017] Preferably the testosterone is synthetic. It will
be appreciated that the action of natural and endog-
enous testosterone is also enhanced when using the
medicament.
[0018] Preferably not more than 100 mg of [1,2],oxa-
zolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-17beta-ol
is used with testosterone per daily dose in the manufac-
ture of the medicament, preferably the daily dose of
[1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-
17beta-ol is between 25-100 mg. Preferably, the daily
dose of testosterone used in the manufacture of the
medicament is in the range of 80-240 mg. The doses of
[1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-
17beta-ol and testosterone are varied according to body
wright, TT and SHBG concentrations.
[0019] According to a still further aspect of the inven-
tion there is provided a pharmaceutically acceptable
medicament in a dosage form of 25mg or 50mg or 75mg
or 100 mg per day of danazol and excipient.
[0020] Preferably the pharmaceutically acceptable
medicament also includes testosterone.
[0021] According to a still further aspect of the inven-
tion there is provided a pharmaceutically acceptable
medicament which includes danazol and testosterone.

Detailed description of the invention

[0022] Embodiments of the present invention will now
be illustrated with reference to the drawings in which

FIGURE 1 is a chart showing Andropause Check
List scores (ACL) on visits to the clinic (visit 1-6)
comparing ACL scores for various subjects under
dosage regimes of Restandol (TU), Restandol with
Danazol (TU+D), Mesterolone (ME), Mesterolone +
Danazol (ME + D), Fused Testosterone Crystals (TI)
and Fused Testosterone Crystals + Danazol (TI+D);

FIGURE 2 is a chart showing the total sexual activity
per month reported by subjects after each visit to
the clinic, for the dosage regimes detailed in the de-
scription of Fig 1;

FIGURE 3 is a chart showing the concentration of
testosterone measured in the subjects at each visit
to the clinic, for the dosage regimes described at
Fig 1;

FIGURE 4 is a chart showing the concentration of
sex hormone binding globulin (SHBG) measured in
the subjects at each visit to the clinic, for the dosage
regimes described at Fig 1;

FIGURE 5 is a chart showing the percentage free
androgen index (FAI) in subjects at each visit to the
clinic, for the dosage regimes described at Fig 1;

FIGURE 6 is a chart showing the concentrations of
FSH in the subject at each visit to the clinic, for the
dosage regimes described at Fig 1;

FIGURE 7 shows the concentration of luteinizing
hormone present in the subjects at each visit to the
clinic, for the dosage regimes described at Fig 1;

FIGURE 8 shows the concentration of oestrogen
present in the subjects at each visit to the clinic, for
the dosage regimes described at Fig 1; and

FIGURE 9 shows the concentration of prostate spe-
cific antigen (PSA) present in the subjects at each
visit to the clinic, for the dosage regimes described
at Fig.1.

[0023] [1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-di-
en-20-yn-17beta-ol, also known as danazol (Danol) is
one of a series of heterocyclic steroids distinguished by
the presence of an isoxyazole group on the A ring of the
parent compound ethisterone (17beta-hydroxy-17-al-
pha-pregn-4-en-20-yn-3one). When administered dan-
azol may, depending on dosage and dose regime, be
metabolized to form the following :

1. Ethisterone (17-hydroxy-17alpha-pregn-4-en-
20-yn-3-one)

2. 17-hydroxy-2alpha-(hydroxymethyl)-17alpha-
pregn-4 -en-20-yn-3-one
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3. 17-hyroxy-2-(hydroxymethyl)-17alpha-pregna-
1,4-dien-20-yn-3-one

4. 6beta, 17-dihydroxy-2alpha-(hydroxymethyl)-
17alpha-pregn-4-en-20-yn-3-one

5. 6beta, 17-dihydroxy-2alpha-(hydroxymethyl)-
17alpha-pregna-1,4-dien-20-yn-3-one.

[0024] The dosage level required for the activity is
much lower than that used in known dose regimes
where danazol is used in the female to treat, for example
endometrosis. The preferred dosage is between 25 -
100 mg per day as opposed to 200 to 800 mg per day
used previously in different treatments. The dose may
be administered orally, nasally, as a solid implant, or in-
travenously, intramuscularly or transdermally. The ac-
tive agent may be administered with a suitable carrier
or excipient such as lactose (in the case of an orally ad-
ministered capsule or pill) or as a suspension in an oil
such as mannitol. In the case of admistration by injection
a suitable solvent such as saline solution may be used.
[0025] In a preferred embodiment a dose of 50 mg of
danazol is administered to the patient daily in the form
of a capsule.
[0026] In another embodiment the danazol is admin-
istered daily in combination with a daily dosage of tes-
tosterone. The testosterone may be synthetic testoster-
one. When danazol is administered with testosterone
the two may be administered together in a single oral
dose, transdermally, by nasal application or by injection
or implant, or in two separate doses which may be ad-
ministered by different dosing methods. For example
the combination of methods may comprise an oral dose
of danazol in combination with an intra-muscular injec-
tion of testosterone. In one embodiment a dose of 50
mg of danazol is administered to the patient daily in com-
bination with a daily dose of testosterone in the range
of 80-240mg. In a preferred embodiment a dose of 50
mg of danazol is administered to the patient daily in com-
bination with a daily dose of 160 mg testosterone.
[0027] The dose range for testosterone varies with the
preparation used and the route of administration. For ex-
ample, the different dosages of three currently used
preparations, testosterone undecanoate (Restandol),
mesterolone (Pro-Viron) and implants of pure crystalline
testosterone when applied with and without danazol are
described in the clinical study.
[0028] Whatever the form of testosterone treatment
given, and whatever the route of administration, whether
orally, by implantation, by intramuscular or subdermal
injection, transdermally or even nasally, in many cases,
especially those with elevated SHBG levels, the addition
of ethisterone or ethisterone derivative will enhance the
clinical effectiveness of the testosterone and reduce the
amount of it required. For example, many cases of hy-
pogonadism resistant to oral testosterone treatment
which would previously have required pellet implanta-

tion to get a satisfactory clinical effect, respond to the
oral treatment plus danazol, and at a lower testosterone
dosage level. Furthermore it prolongs the duration of ac-
tion of testosterone treatments, extending the 'thera-
peutic window' for free, active testosterone, and making
oral doses twice daily as effective as those given three
times a day in isolation. It has also been observed to
prolong the period of efficacy of both injected and im-
planted testosterone preparations. This enables re-
duced dosage to be given with the same duration of ac-
tion, or the same dosage with an extended duration of
action. Because testosterone preparations tend to be
expensive, this also has financial implications in reduc-
ing the cost of treatment.
[0029] It may be that because of the lower doses of
testosterone required, or because of its intrinsic phar-
macological effects, danazol can reduce the conversion
of testosterone to oestrogens. This effect is most
marked when high dosages of testosterone given orally
as with testosterone undecanoate (Restandol), intra-
muscularly as with testosterone enanthate, or by pellet
implant.
[0030] In the following examples the following abbre-
viations are used:

ACL - Andropause CheckList Score - A question-
naire rating the incidence and severity of symptoms
of the andropause. The greater the checklist score,
the more severe are the symptoms.

TT - Total Testosterone in nmol/l (NR 13-35)

SHBG - Sex Hormone Binding Globulin in nmol/l
(NR 20-45)

FAI - Free Androgen Index (NR 70-100%)

FSH - Follicle Stimulating Hormone in IU/l (NR 1-6)

LH - Luteinising Hormone in IU/l (NR 0.7-6)

E2 - Oestradiol in pmol/l (NR 55-165)

PSA - Total Prostate Specific Antigen in ug/l (NR <
4.0)

R2,R3,R4,R6 - 2,3,4 or 6 40mg capsules of testo-
sterone undecanoate (Restandol) orally, daily in di-
vided doses.

P2,P3,P4,P6 - 2,3,4 or 6 25mg tablets of mester-
olone (Pro-viron) orally, daily in divided doses.

TI - 6-10X200mg of testosterone implants given into
the gluteal region at 6monthly intervals.

D0.5, D1 - danazol (Danol) 100mg orally alternate
days or daily, respectively.
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NR is normal range in a healthy subject.

EXAMPLE 1

[0031] A 69 year old man presented complaining of
erection problems for 3 years, aches and pains in his
hands and feet, and dry skin on his hands, giving an
ACL of 8. His TT was normal at 27.4, but his SHBG was
raised at 73, giving an FAI of 38%. The diagnosis of hy-
pogonadism was confirmed by raised LH of 6.1 and an
FSH of 11.7.
[0032] On this basis, he was started on R3, and at
monthly intervals this was increased to R4 and then R6
with only partial relief of symptoms. This was reflected
in a lowering of his TT to 21.4, which even with Restan-
dol alone produced reduction of SHBG to 47,gave an
FAI of 46, with an LH of 6.7 and FSH of 8.9, and raised
E2 of 178.
[0033] He was therefore put on TI, and his erection
problems rapidly improved. A year later his TT was 35.6,
his SHBG had risen to 74, with an FAI of 48%, and total
suppression of FSH and LH. However, 3 years after
starting treatment his symptoms reappeared, and it was
decided to add D0.5 and then D1, which reduced his
ACL to 3. Endocrinology after 6 months showed a TT of
21, SHBG 32, FAI 66, LH and FSH <0.5, and E2 111.
This ACL and endocrine profile, with an SHBG less than
half its original level, and normal PSA, biochemistry and
haematology has continued for a further 3 years on TI
+ D1.

EXAMPLE 2

[0034] A forty-four year old man presented with fa-
tigue for 4 years, and erection problems and reduced
libido for 2 years. These symptoms, together with dry
skin, sweating and hot flushes gave an ACL of 25. A
right undescended testis had been removed 32 years
previously, being the most likely cause for an early onset
of hypogonadism. Endocrinology showed a low TT of
9.2, high SHBG of 64, giving an FAI of 14%, with raised
FSH and LH.
[0035] Because of a poor clinical response to either
P4 or R4, he was given 12, which relieved his symp-
toms, but became infected on several occasions, with
extrusion of pellets.
[0036] It was therefore decided to revert to oral treat-
ment with P2, which with the addition of D0.5 became
fully effective and gave an ACL of 4, with TT of 15.1,
SHBG of 20.2 and FAI of 75%. This highly satisfactory
clinical situation has been maintained now for 2 years,
with normal PSA, biochemistry and haematology.

EXAMPLE 3

[0037] A 57 year old man presented with a 3 year his-
tory of severe stress followed by fatigue, reduced libido,
night sweats, and aches and pains. He had a vasectomy

1 year previously which is a contributory factor to andro-
pause in 20-40% of cases. His ACL was 10, with a TT
of 20, SHBG 56.7, FAI 35, FSH 10.2 and E2 <20. As he
needed R6 to control his symptoms, and after 3 months
on this his TT was 22.2 but his SHBG had risen to 112,
giving an FAI of 19.8, it was decided to try TI. After 6
months, his TT was 30.6, SHBG remained very high at
95.3, giving an FAI of 32%. During the following 2 years
with TI alone, the SHBG's were 82.1, 85, 54, and 81. It
was therefor decided to add D0.5 to the 6 monthly im-
plant regime, and the SHBG's fell to 35, 34, and 24. This
gave optimal clinical results, with high FAI's and no ab-
normalities of PSA, biochemistry or haematology.

EXAMPLE 4

[0038] The 43 year old patient was complaining of fa-
tigue for 5 years, and reduced libido and erection prob-
lems for 2 years, with an ACL of 34. He gave a history
of removal of a left sided varicoele, followed by severe
scrotal swelling, 7 years ago, and non-specific urethritis
which is a common contributory factor to hypogonad-
ism, 22 years ago. His TT was 14, and SHBG 66, giving
an FAI of 21%, FSH 6.9, LH 6.6 and E2 84.
[0039] With this diagnosis of hypogonadism, largely
due to a raised SHBG, he was started on P4 + D0.5. At
3 months, his symptoms were largely relieved, the ACL
having been reduced to 9, and his libido and erections
had improved with daily or twice daily intercourse and
reported stupendous orgasms. The TT was 31, SHBG
27, FAI 115%,FSH 5.1, LH 1.6 and E2 73.
[0040] The patient has remained relatively asympto-
matic, with ACL's under 7 for the last two years, SHBG's
of 18, 23, 24, and 22, PSA's, full biochemistry and hae-
matology profiles staying normal.

EXAMPLE 5

[0041] A 42 year old man complained of fatigue, de-
pression, aches and pains in the hands and feet, hot
flushes, a feeling of premature ageing, reduced libido
and erection problems for 2 years, giving an ACL of 26.
He gave a history of having had mumps 10 years before,
and stress from his marriage. Surprisingly his TT was
raised at 50, but with an SHBG of 72, giving an FAI of
69.4. The FSH was 5.9, LH 6.0 and E2 120.
[0042] Because of the characteristic clinical picture of
the andropause, it was decided to treat him with D1
alone. Within 3 months his sexual activity had increased
from once a month to twice a week, and his ACL had
reduced to 14. His testosterone had remained high at
48, the SHBG was down to 39, giving a FAI 123%, with
an FSH of 4.5, LH 2.9, and E2<44. The clinical response
has been maintained for 2 years with SHBG's of 17, 19
and 23, again with no adverse effects on PSA, the full
biochemistry or haematological profile.
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EXAMPLE 6

[0043] A patient aged 51 presented with lethargy and
depression for 4 years, reduced libido for 3 years, night
sweats for 1 year, and an ACL of 39. The TT was 17,
SHBG 58, FAI 29%, FSH 2.8, LH 2.2, and E2<37.
[0044] On R6+ D1 at 3 months his symptoms had de-
creased somewhat, his ACL being 25. His TT was 58,
which with an SHBG of 20 gave an FAI of 290%, the
FSH being 1.0, LH 0.7 and E2 117. This appeared ex-
cessive, and so he was changed to R4+D1, and 6
months after starting treatment he had been able to
come off antidepressants, and his ACL was 21. Most
unusually, on R4, which is an average dose, combined
with D1, TT have remained well above the usual levels
achieved, at 46, 64 and 50, with corresponding SHBG's
of 23, 23 and 20, giving FAI's of 200, 278, and 250 at
the 6 monthly follow-up visits. The clinical results of a
further reduction of testosterone dosage to the lowest
level of R2, following the principle of restoring the endo-
crinology to as normal a pattern as possible and using
the smallest doses of hormones which will achieve this,
so far seem to be excellent.

EXAMPLE 7

[0045] The 51 year old patient was complaining of re-
duced libido and depression for 5 years, with night
sweats for 3 years and an ACL of 19. The TT was 18,
SHBG 52, FAI 35% FSH 5.2, LH 4.6 and E2 79. After 3
months on R4+ D1, his ACL had fallen to 8, sexual ac-
tivity had doubled, and his TT was 41, SHBG 15, FAI
273%, FSH 1.0, LH <0.5 with an E2 of 62. Reducing to
R2+D1, the clinical benefits were fully maintained, the
endocrine results 6 months later being TT 19, SHBG 15,
FAI 127%, FSH 1.9, LH 0.9, and E2 40. One year later,
they were TT 20, SHBG 20, FAI 100%, FSH2.3, LH 1.2
and E2 44.

CLINICAL TRIAL

[0046] The following is included by way of further ex-
emplification of the use of the medicament according to
the invention.
[0047] One thousand men aged 31-80 (mean age 54),
were seen in a private clinic, the Gold Cross Medical
Centre, complaining of a range of symptoms which to
them or their GP indicated the "male menopause" or an-
dropause. These consecutive referrals were evaluated
at interview by administering a questionnaire, the "An-
dropause Check List" which rated each symptom on a
five point rating scale as being absent(0), slight(1), mod-
erate(2), severe(3) or total(4). It also included questions
on the monthly frequency of intercourse and masturba-
tion. A detailed history was taken focussing especially
on factors which might affect testicular function and this
was entered onto a computerised database (Microsoft
Access).

[0048] An extensive clinical examination was also
carried out, particularly to look for signs of endocrine im-
balance such as gynaecomastia or altered hair distribu-
tion, as well as alterations in the penis, testes, scrotum
and prostate, including scrotal and transrectal ultra-
sound where necessary.
[0049] Fasting blood samples were taken between 9
and 12 am to minimize the effects of diurnal variation,
and analyses included the standard full biochemical, li-
pid and haematology profiles, prostate specific antigen
and routine urine analysis. The endocrine assessment
included follicle stimulating hormone (FSH) and lutein-
izing hormone (LH) prolactin, total testosterone (TT), di-
hydrotestosterone (DHT), sex hormone binding globulin
(SHBG), oestradiol (E2) cortisol and either total thyrox-
ine or TSH.
[0050] In addition to any medication, patients re-
ceived advice on general measures such as relaxation,
reduction of alcohol intake, weight loss and exercise in
accordance with the findings on their lifestyle profiles.
They were then treated with either testosterone unde-
canoate (TU - Restandol) 40-80mg bd (twice daily) or
tds (three times daily), or mesterolone (ME - Pro-Viron)
25-50 mg bd or tds, the dosage being adjusted accord-
ing to clinical response. Implantation of 6-10 200mg pel-
lets of fused testosterone crystals (TI - Organon) into
alternate buttocks at 6 monthly intervals was used as
the method of choice in some cases who found oral
treatment either ineffective or inconvenient.
[0051] As a supplement to any of the above treat-
ments, over the last four years of the study, Danazol (D
- Danol - Sanofi Winthrop) 100mg alt mane (dose taken
alternate mornings), or depending on the response,
mane daily (dose taken each morning), was added to
the androgen regime, particularly in cases with a raised
SHBG, and those who did not respond to any of the tes-
tosterone treatments alone.
[0052] During treatment, the severity of symptoms
and level of sexual activity on the Andropause Check
List score was reassessed at three monthly intervals, as
well as weight, blood pressure, resting pulse rate, full
endocrine, biochemical and haematological profiles,
and in some cases ultrasound studies of the prostate
and testes. In all cases, subjects were used as their own
controls in the comparison of the effects of treatment.
All results were stored in a specially designed Microsoft
Access database, and stabilised analyes were carried
out using the SPSS version 9 programme.

Results

[0053] The results of 480 men given TU, 129 given
TU+D, 141 given ME, 36 given ME+D, 118 given TI and
10 given TI+D were analysed for up to six 3-6 monthly
visits i.e. up to 3 years, visit 1 representing the paired
pre-treatment findings for the same individuals in each
case i.e. using each man as his own control.
[0054] The severity of the symptoms as assessed by
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the total Andropause Check List (ACL) score fell equally
in those cases when Danazol (Danol) had to be added,
even though many of these cases had previously been
resistant to treatment (Fig.1)
[0055] Sexual activity in terms of intercourse per
month increased equally in cases given Danazol (Da-
nol) who had failed to respond to any of the previous
treatments (Fig.2). Activity was highest in the T1 and D
groups.
[0056] Particularly with Testosterone Undecanoate
(TU) and Mesterolone (ME), the addition of Danazol
(Danol) appeared to raise the total testosterone levels
recorded at the follow-up visits to a statistically signifi-
cant degree (Fig.3).
[0057] The most marked change observed when
Danazol (Danol) was added to the treatment regime was
in the reduction of Sex Hormone Binding Globulin, which
started above the normal range (20-45nmol/l) in all three
groups where Danazol needed to be given, and uniform-
ly ended at the bottom end of it. Those who required
testosterone implants and Danazol (Danol) to obtain a
satisfactory clinical response, were observed to have
had initially much the highest SHBG levels. Of the three
forms of testosterone, only Restandol produced any re-
duction in SHBG levels on its own (Fig.4).
[0058] The addition of Danazol (Danol) to the three
testosterone treatments markedly increased the Free
Androgen Indices obtained, in the case of the two oral
treatments to nominally in excess of 100% in some cas-
es (Fig.5).
[0059] The effect was almost certainly also present in
the implant group, probably to an even greater extent.
However it could not be demonstrated in this study be-
cause the blood samples were taken at the end of the
six month treatment period when the total testosterone
levels had fallen back to almost pre-treatment levels as
seen in Fig. 3, and symptoms of hypogonadism were
beginning to return. In a previous study, samples had
been taken 3 months after implantation, and showed
mean testosterone levels of 45nmol/l, which together
with the reduced SHBG obtained by Danazol (Danol)
treatment would have given an FAI in excess of 100%
for most of the six month period.
[0060] The pre-treatment FAI's in the groups requiring
Danol were lower in all three groups before treatment
(Visit 1).
[0061] Both the gonadotrophins, particularly the FSH,
showed greater reductions when Danazol (Danol) was
added to the testosterone treatment, probably because
of the feedback inhibition of the hypothalamic GnRH due
to the much higher FAI's (Figs 6 and 7).
[0062] There appeared to be no significant change in
oestradiol levels with treatment, (Fig.8) other than pos-
sible increase in the TI and D group due to increased
aromatisation of the higher total testosterone levels not-
ed previously.
[0063] PSA levels did not appear to change signifi-
cantly with treatment (Fig.9), except for a possible in-

crease in the ME+D group, and decrease in the TI+D
group. This may be related to the trebling of DHT with
ME alone, with no increase in the TI alone group. These
effects are being investigated further in relation to total
and free PSA's and the ratio between them.
[0064] The addition of danazol (Danol) to three differ-
ent forms of testosterone treatment for hypogonadal
men greatly increased their efficacy, particularly in cas-
es where SHBG levels were raised. The use of this new
agent in the field of treatment of andropausal conditions
makes it possible for the first time to specifically reverse
the rise in SHBG which tends to occur naturally with age,
and restore a more youthful endocrine profile, with the
attendant clinical benefits.
[0065] Other clinical conditions, such as when there
is a rise in SHBG and other carrier proteins due to in-
creased oestrogen levels (Carruthers and Hobbs, J.
Clin. Path., 17, 2, 117-9, 1969) as seen in hepatic dis-
ease, and with drugs such as anticonvulsants (Toone,
B.K. et al. J Neurol., Neurosurg. and psych., 46, 824-6,
1983) and with xanooestrogen's make danazol a valu-
able preparation either on its own or in conjunction with
exogenous testosterone.
[0066] The usage of danazol, optionally in combina-
tion with low dosage testosterone treatment, appears to
give for the first time a unique opportunity to adjust the
level of TT, SHBG and hence FAI to mimic a normal
youthful endocrine pattern even in middle-aged and eld-
erly men. This should give clinical benefits in both treat-
ing hypogonadal men, and in the field of preventive
medicine, where maintaining an adequate level of tes-
tosterone activity is being shown to be a key factor.

Claims

1. Use of [1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-di-
en-20-yn-17beta-ol in the manufacture of a medica-
ment for the treatment of hypogonadism in the
male.

2. Use according to claim 1 where the medicament is
for the treatment of male menopause.

3. Use according to claim 1 or 2, wherein the medica-
ment comprises not more than 100 mg of [1,2],ox-
azolo[4,5-b]-17alpha-pregna-2,4-dien-20-yn-
17beta-ol per dose.

4. Use according to claim 3 where between 25-100mg
of [1,2],oxazolo[4,5-b]-17alpha-pregna-2,4-dien-
20-yn-17beta-ol is used per dose.

5. Use according to any preceding claim where the
dose also includes testosterone.

6. Use according to claim 5 where each dose includes
up to 240mg testosterone.
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Patentansprüche

1. Verwendung von [1,2],Oxazolo[4,5-b]-17alpha-pre-
gna-2,4-dien-20-yn-17beta-ol bei der Herstellung
eines Medikaments für die Behandlung von Hypo-
gonasimus beim Mann.

2. Verwendung nach Anspruch 1, wobei das Medika-
ment zur Behandlung der Menopause beim Mann
dient.

3. Verwendung nach Anspruch 1 oder 2, wobei das
Medikament maximal 100 mg [1,2],Oxazolo[4,5-b]-
17alphapregna-2,4-dien-20-yn-17beta-ol pro Dosis
enthält.

4. Verwendung nach Anspruch 3, wobei 25 bis 100 mg
[1,2],Oxazolo[4,5-b]-17alpha-pregna-2,4-dien-
20-yn-17beta-ol pro Dosis verwendet werden.

5. Verwendung nach einem der vorherigen Ansprü-
che, wobei die Dosis auch Testosteron enthält.

6. Verwendung nach Anspruch 5, wobei jede Dosis bis
zu 240 mg Testosteron enthält.

Revendications

1. Utilisation de [1,2], oxazolo [4,5-b] - 17 alpha-pre-
gna-2,4-dien-20-yn-17 bêta-ol dans la fabrication
d'un médicament pour le traitement de l'hypogona-
disme chez le mâle.

2. Utilisation selon la revendication 1, où le médica-
ment est pour le traitement de la ménopause mas-
culine.

3. Utilisation selon la revendication 1 ou 2, dans la-
quelle le médicament ne comprend pas plus de 100
mg de [1,2], oxazolo [4,5-b] - 17 alpha-pregna-
2,4-dien-20-yn-17 bêta-ol par dose.

4. Utilisation selon la revendication 3, où entre 25-100
mg de [1,2], oxazolo [4,5-b]-17 alpha-pregna-
2,4-dien-20-yn-17 bêta-ol, sont utilisés par dose.

5. Utilisation selon l'une quelconque des revendica-
tions précédentes, où la dose comprend aussi de
la testostérone.

6. Utilisation selon la revendication 5, où chaque dose
comprend jusqu'à 240 mg de testostérone.
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