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Summary. The incidence of thromboembolic com-
plications is increased in patients with oestrogen-
treated prostatic carcinoma. Because reduced
antithrombin-III (AT-III} levels are associated
with increased risk of thromboembolism we have
determined AT-III concentrations during oestro-
gen therapy and other treatments. Forty-six pa-
tients with carcinoma of the prostate were al-
located to either treatment with subcapsular
orchiectomy, oestrogen administration, or
cyproterone acetate. AT-III was determined be-
fore treatment, at 2 weeks and 2 months later.
During oestrogen therapy there was a significant
reduction in AT-III to 77% of the base-line value.
No significant changes were found after orchiec-
tomy. During cyproterone-acetate ifreatment
there was a slight but significant increase in AT-
IIT at 2 months, The reduction in AT-III could in-
dicate an increased risk of thromboembolism dur-
ing oestrogen treatment of patients with carcino-
ma of the prostate. On the other hand, the un-
changed AT-III levels after orchiectomy and the
increased levels during cyproterone acetate ther-
apy could mean that the risk of thromboembolism
is less with these two forms of treatment.
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Treatment of patients with carcinoma of the
prostate is based mainly on the hypothesis that
the tumour is androgen dependent (12). Accord-
ingly, orchiectomy, oestrogens, and cyproterone-
acetate have all been reported to give good tu-
mour regression (7, 8, 23). Oestrogen therapy
has proved to be associated with increased
cardiovascular mortality (3). Patients treated by
orchiectomy showed no increased mortality from

cardiovascular disease but higher mortality from
the cancer (23). Therisks associated with cypro-
terone-acetate treatment have been debated.
Some workers believe the risk of cardiovascular
complications to be less than with ocestrogen
therapy whereas others report similar complica-
tion rates with the two regimens (16, 17, 18).

Several studies have shown that the intake of
oestrogens in the form of oral contraceptives is
associated with an increased risk of thromboem-
bolism (13, 19). The mechanism for the throm-
bogenic effect of oestrogens is unclear. Recent
studies have indicated that the reduction of the
AT-III concentration in women on combined oral
contraceptives may contribute to the increased
incidence of thrombosis (6, 15).

We have studied the AT-III level during
oestrogen treatment of carcinoma of the prostate,
as these patients are known to show increased
morbidity from thromboembolism (3, 23). The
effect of oestrogen treatment on the AT-III con-
centrations was compared with the effects of
orchiectomy and of cyproterone-acetate therapy.

MATERIALS AND METHODS

46 patients (average age Tl years, range 51 to
86) with cytologically confirmed prostatic car-
cinoma were included in this study. Using the
Union International Contre le Cancer classifica-
tion (22) 3 patients had T 2, 21 patients T 3, and
22 patients T 4 tumours, (grade of malignancy:
5G1, 22G2, 19 G 3). Nineteen patients had
distant metastases.

The 46 patients were allocated to one of 3
treatment groups regardless of the classification
of the carcinoma. The three groups were com-
parable with regard to tumour stage and to other
complicating diseases.

Group 1. 15 patients (mean age 73 years,
range 60-84) were treated by bilateral subcap-
sular orchiectomy under local anaesthesia.
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Group 2. 16 patients (mean age 69 years,
range 51-81) received oestrogens. Treatment
was started with 160 mg polyoestradiol phos-
phate! (PEP) intramuscularly once monthly, and
1.0 mg ethinyl oestradiol? (EE) orally daily for
1 month, After 1 month they were given 80 mg
PEP intramuscularly once monthly and 0.5 mg EE
orally per day.

Group 3. 15 patients (mean age 71 years,
range 58-86) received continuous treatment with
cyproterone-acetate3 200 mg daily by mouth.

No patient had previously received anti-
androgenic or hormonal treatment. Any existing
drug regimen was kept unchanged throughout
the observation period, and analgetics were
given as required. One patient was given diuret-
ics and digitalis when heart failure occurred
during ocestrogen treatment.

Determination of Antithrombin III

The AT-III activity was measured by a technique
using the chromogenic substrate 5-2238 (20)
(Kabi Diagnostica, Modlndal, Sweden). The nor-
mal range for adults is 0,26 - 0,38 g/l, or 80 -
120% (1). Venous blood samples were obtained
from an antecubital vein with the patient recum-
bent between 07. 00 and 08, 00 a m after an over-
night fast. Blood was collected in evacuated tubes
containing K3-EDTA 1, 2 mg/ml (Vacutainer®),
The plasma was separated and stored at -70°C
until agsayed. The samples were taken 1 day be-
fore and 2 weeks and 2 months after starting
treatment.

RESULTS

The resulis are given in Table 1. The base-line
values were identical in all groups.

In the ocestrogen group there was a significant
fall in AT IIT levels after 2 weeks and 2 months
of treatment, In all oestrogen-ireated patients
the AT-III level dropped below the base-line
value (Fig. 1). The decrease in AT III concentra-
tions was significantly correlated to the AT-III
{r = 0.64, p<0,01) before starting oestrogen
therapy (Fig. 2); in other words, the higher the
base line value the greater the reduction of AT-
III during oestrogen treatment.

No significant change of AT -III was found
after orchiectomy. Duringcyproterone-acetate
treatment the mean value of AT-III was slight
but significantly increased at 2 months.
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Fig. 1. Individual antithrombin-III concentrations
before treatment and 2 weeks and 2 months after
starting oestrogen treatment. Antithrombin-III
concentrations are given % of 0.3 g/1. A = before
treatment; @ = 2 weeks after starting oestrogen
treatment; o = 2 months after starting oestrogen
treatment “

AT g/1
0404

030

020020 ' -010 ' 000

Change AT lll g/1

Fig. 2. Correlation between the antithrombin-III
concentrations before oestrogen therapy, and
the change in antithrombin-III concentrations 2
weeks and 2 months after starting oestrogen
treatment, R = 0.64 p =<0,01
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Table 1, Mean antithrombin-III concentration (g/l £ SEM) during
treatment with orchiectomy (Group 1), polyoestradiol phosphate
and ethinyl oestradiol {Group 2), or cyproterone-acetate (Group 3)

Treatment n Before 2 weeks 2 months
Group 1 15 0.30% 0.02 0.32% 0,01 0.31%0,01
Group 2 16 0.31 % 0.01 0.23*0.01% 0,24 %0,01%
Group 3 15 0.30 % 0.01 0.33 £ 0,01 0.34 % O.Olb

&p<0. 001, Ppco. 05

DISCUSSION

The incidence of cardiovascular complications
is increased after oestrogen treatment for car-
cinoma of the prostate (3,23). With regard to
the mechanism of this, interest has been focused
on the coagulation and fibrinolytic systems.
Eisen (11) found increased aggregability of
platelets in patients receiving oestrogen therapy
for prostatic carcinoma. Blombick et al (4)
found reduced concentrations of AT-III in pa-
tients on oestrogen therapy, and a further reduc-
tion of AT-III when estramustine—17-phosphate1
was given. They also found that fibrin-fibrinogen
degradation products were increased in patients
with progressive disease. Carlsson and Astedt
(9) found a significant reduction of the fibrinolyt-
ic activity in vein walls in patients with car-
cinoma of the prostate treated with oestrogens.

AT-III is the clinically most important natu-
rally-occurring antithrombin, andit affects the
coagulation system at different stages. Its im-
portance is further underlined by the high in-
cidence of venous thromboembolism in patients
with hereditary or acquired deficiency of AT-III
(10, 15). Hereditary AT-III deficiency is one of
several states in which a rare disposition for
thrombosis has been clearly correlated to ab-
normalities of the coagulation system.

AT-III can be determined by immunological
methods (14) or with chromogenic substrate (1,
20, 21). The assay of AT-III using chromogenic
substrate has proved simple and reliable, and
is used routinely in many laboratories (5).
Patients with malignant disease often show ab-
normalities of the coagulation and fibrinolytic
systems. In the present study the base-line val-
ues of AT-IIIl were in the normal range. The un-
changed AT-III concentrations during treatment
indicated that the reduction seen in the oestrogen
treatment group was due to the treatment and not
to the development of tumour disease.

A fall in AT-III concentrations duriug oestro-
gen therapy, as found in the present study, is in

1
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accordance with Blombick’s results (4); in this
study, however, the author didnotmeasurethe AT-
11l levels before treatment, and was therefore un-
able to give base-line values or the degree of

AT -III reduction. Changes in AT-III after orchi-
ectomy and during cyproterone-acetate treat-
ment have not previously been evaluated,

Our results show that the base-line AT-III
values can not.be used to predict which individ-
uals run the greatest risk of thromboembolism
during oestrogen therapy, as the AT-III fell in
all subjects, and those with the highest base-line
values showed the greatest reduction in AT-III
during oestrogen therapy.

Reduced AT-III levels are associated with an
increased tendency to thrombosis. The reduction
in AT-IITin the oestrogen-treated group indicates as
increased risk of thromboembolism. The un-
changed AT-II after orchiectomy and the increased
ATIII during cyproterone-acetate treatment may
indicate that the risk of thrombosis is less with
these two forms of therapy. As a gestagenic drug
cyproterone-acetate is capable of increasing the
AT-III Ievel. This tallies with previous reports
that the AT-IIT levels were increased in women
using progesteron for contraception (2).

This short-term study does not allow evalua-
tion of the incidence of thrombosis, as no pa-
tient developed clinical thrombosis during the
observation period of 2 months. Long-term
studies are called for to assess the clinical im-
portance of AT-III concentrations before and
during different kinds of endocrine treatment,
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