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Progesterone, prolactin, and gynaecomastia in men with
liver disease
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SUMMARY Plasma progesterone was raised in 36 of 50 (72%) men with liver disease compared
with 20 healthy male control subjects. Plasma progesterone was significantly higher in men with
non-alcoholic cirrhosis with gynaecomastia than those without, but no similar relationship was

found in men with alcoholic fatty change and alcoholic cirrhosis. Hyperprolactinaemia was found
in 14% of men with liver disease but levels were unrelated to the presence of gynaecomastia.
Increased circulating levels of progesterone and prolactin alone do not explain the development of
gynaecomastia in patients with liver disease, but progesterone may be an additional factor acting in
association with the known disturbances of other sex steroids.

Feminisation commonly occurs in men with liver
disease, but the underlying pathophysiological mech-
anisms are not clearly understood.' Abnormalities of
circulating levels of androgens, oestrogens, sex hor-
mone binding globulin, and prolactin occur in liver
disease,1-7 but these endocrine disturbances relate
inconsistently to the clinical findings, particularly to
the presence of gynaecomastia.
Although progesterone is required for optimal

mammary growth and lactation,8 and several reports
have implicated progesterone as a factor in the pro-
duction of gynaecomastia,9-" plasma progesterone
concentrations have not been reported in men with
liver disease. Hyperprolactinaemia has been associa-
ted with drug-induced gynaecomastiat2 and occurs
in some patients with liver disease,7 12-14 although its
importance in the production of gynaecomastia in
this condition is in doubt.
To clarify these issues we have measured plasma

progesterone and serum prolactin in 50 men with
liver disease and related the endocrine findings to the
aetiology and severity of the liver disease and to the
presence of gynaecomastia.

Methods

SUBJECTS
Fifty men with liver disease (median age 49 years,
range 23-63 years) were investigated. According to
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- the clinical history, physical findings, and liver histol-
ogy, 16 patients had alcoholic fatty change, 15 alco-
holic cirrhosis, and 19 cirrhosis of other aetiologies.
Gynaecomastia was defined as the presence of pal-
pable subareolar breast tissue of at least 1 cm di-
ameter, and an attempt to obtain breast secretion was
made by manual compression. A control group of 20
healthy men of a similar age distribution (median age
33 years, range 22-58 years) was also investigated.
Venous blood was withdrawn between 0900 and 1000
hours after subjects had been resting for at least one
hour. Plasma and serum were separated rapidly and
stored at -20°C until assayed.

ASSAYS
Plasma progesterone was measured by radioimmu-
noassay using an antibody raised in a rabbit that had
cross-reactivities of under 5% with all other steriods
tested. Plasma samples were extracted with diethyl
ether, and separation of bound and free phases was
achieved with dextran-coated charcoal. Samples of
control and patient plasma were assayed together in
a single assay. Serum prolactin was measured by
double antibody radioimmunoassay, and results were
expressed in mU/1 against the First International Ref-
erence Preparation, MRC 75/504. Inter-assay varia-
tion was within 10%. Serum albumin concentration
was measured by a Vickers M200 autoanalyser.

STATISTICAL METHODS
Comparisons between groups of patients and control
subjects were examined by the Mann-Whitney U
test.
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Results

Gynaecomastia was present in 17 of the 50 patients
with liver disease (34%) and in 14 of the 34 cirrhotic
patients (41%). Manual compression failed to pro-
duce breast secretion in any of these patients. Plasma
progesterone concentration was significantly higher
in patients with liver disease (median 4.0 nmol/l,
range 0-1-14.9) than in control subjects (median 04
nmol/l, range 0.2-1.8; P<0.001), 36 of the 50 patients
with liver disease (72%) having levels above the nor-

mal range. In addition, plasma progesterone was

higher in patients with alcoholic fatty change (median
6.8 nmol/l, range 1.1-14.9) compared with both alco-
holic (median 3-0 nmol/l range 0 3-12.7; P<0.01) and
non-alcoholic cirrhotic patients (median 2.8 nmol/l,
range 0.2-7.4; P<0.01).

Plasma progesterone was significantly higher in
non-alcoholic cirrhotic patients with gynaecomastia

Fig. 1 Plasma progesterone concentration and its relation
to hepatic diagnosis andpresence ofgynaecomastia.
Horizontal broken line represents upper limit ofnormalfor
plasma progesterone.

than in those without gynaecomastia (Fig. 1),
although there was no relation between progesterone
concentration and gynaecomastia in the subgroups of
patients with alcoholic liver disease. Serum prolactin
concentration was raised (>360 mU/I) in seven of 49
patients (14%) with liver disease (Fig. 2). None of
these patients was receiving drugs known to cause

hyperprolactinaemia.15 Hyperprolactinaemia oc-

curred equally in all disease subgroups and was not
related to the presence of gynaecomastia.

Neither plasma progesterone nor serum prolactin
correlated significantly with serum albumin concen-
tration or the patient's age, although serum albumin
concentration was significantly higher in patients
with alcoholic fatty change (median 39 g/l, range
30-40) than in those with cirrhosis (median 32 g/l,
range 21-41, P<0.01). Two of three patients receiv-
ing spironolactone had gynaecomastia. Hormone
levels in these three patients were not significantly
different from levels in patients not receiving spiro-
nolactone. Exclusion of the results from these
patients from the between-group analyses did not
alter the overall findings.
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Fig. 2 Serum prolactin concentration in men with liver
disease and its relation to hepatic diagnosis andpresence of
gynaecomastia. Horizontal broken line represents upper
limit ofnormalforserum prolactin.
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Discussion

Pliasma progesterone concentrations above the upper
limit of normal for healthy men and within the female
range during the follicular phase of the menstrual
cycle'6 were found in 72% of men with liver disease.
This new finding is an abnormality that would appear
to be more common than abnormalities in plasma
oestrogen concentration.
The significant but unimpressive relation between

increased plasma progesterone and the presence of
gynaceomastia in men with non-alcoholic cirrhosis
fails to provide a universal explanation for the de-
velopment of gynaecomastia in liver disease. Pro-
gesterone may, however, facilitate the action of circu-
lating oestrone,8 the weak oestrogen that is raised in
men with liver disease and is related to the presence
of gynaecomastia.3 6 An alternative explanation for
the failure to find a clear-cut relation between plasma
progesterone concentration and the clinical features
of feminisation is that the increase in total plasma
progesterone may not reflect a parallel change in free
hormone concentration. Clearly, direct estimation of
free plasma progesterone is needed to determine the
contribution, if any, of binding protein abnormalities
to the raised total plasma progesterone concentration
in men with liver disease.
Our finding of raised progesterone concentration

in men with alcoholic fatty change in addition to men
with cirrhosis suggests that raised plasma progester-
one concentrations are not clearly related to the
severity of the liver disease. This is supported by our
failure to find a correlation between serum albumin
concentration (an indicator of the severity of chronic
liver disease) and plasma progesterone concentra-
tion.

Spironolactone causes gynaecomastia and pro-
duces changes in circulating levels of sex steroids
similar to those found in liver diseasell 17 18-that is,
increase in the plasma oestrogen-androgen ratio-
including raised plasma progesterone and its metabo-
lite 17u-hydroxyprogesterone. The increase in plas-
ma progesterone in the present study could not,
however, be attributed to administration of this drug,
although it does suggest that the gynaecomastia of
liver disease and that due to spironolactone may have
common underlying mechanisms.
Serum prolactin concentration was raised in 14%

of men with liver disease, a value similar to most
reported series,3 7 although Wernze and Schmitz'4
found hyperprolactinaemia in 39% of 75 cirrhotic
patients. The failure to find any relation between
serum prolactin and the presence of gynaecomastia is
in accordance with most earlier studies,7 12 14 and
might be expected, as the gynaecomastia of liver
cirrhosis is not associated with galactorrhea.

Although increased plasma progesterone concen-
tration and to a much lesser extent hyperprolacti-
naemia are found in men with liver disease, neither of
these factors can provide a satisfactory explanation
for the development of gynaecomastia in this condi-
tion. Progesterone may, however, be an additional
agent acting with the modest hyperoestrogenaemia
and reduced circulating androgen'9 2() disturbances
that at present appear to be the more important
abnormalities associated with gynaecomastia.

M J G Farthing gratefully acknowledges the financial
support of the Wellcome Trust.
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