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Successful treatment with ketoconazole of Cushing's
syndrome in pregnancy
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Summary: Patients with Cushing's syndrome rarely become pregnant. This is a high risk situation
both for the fetus and the mother, if untreated. We report a patient with Cushing's syndrome due to
adrenocortical adenoma who became pregnant and was successfully treated with ketoconazole during the
last period of pregnancy.

Introduction

Patients with Cushing's syndrome rarely become
pregnant. In fact, no more than 60 cases of this
association have been reported.'-6 This is a high-
risk situation, both for the fetus and the mother if
untreated.1'3'7 Different types of medical and sur-
gical therapies have been used, though the
experience with the various treatments is very
small. We report a patient with Cushing's syn-
drome due to adrenocortical adenoma who became
pregnant and was successfully treated with
ketoconazole during the last 5 weeks ofpregnancy. To
the best of our knowledge this drug has not been
previously tried for Cushing's syndrome in pregnancy.

Case report
A 36 year old female was referred to our unit for
study of a possible Cushing's syndrome. In the last
year she had developed increase in weight (10 kg),
arterial hypertension, mild hirsutism, facial
plethora, easy bruising and generalized weakness.
She had been taking oral contraceptive pills, but a
month before consultation had stopped them.
Before taking the pills she had had normal menses,
two successful pregnancies and one spontaneous
abortion.
On examination she had central obesity (height

1.50 m, weight 70 kg), with a round red face and
buffalo hump. Facial hirsutism and arterial
hypertension (160/95 mmHg) were found. An oral
glucose tolerance test with 75 g was indeterminate.
Plasma cortisol (RIA Amerlex kit, Amersham,
UK) at 08.00 h was 772 nmol/l and at 20.00 h

1020 nmol/l (normal values: less than 750 nmol/l).
Free urinary cortisol excretion (RIA Amerlex kit,
Amersham, UK) on two consecutive days was 1087
and 1959nmol/day (normal values: less than
331 nmol/day). Urinary 17-hydroxycorticosteroids
(Silber and Porter) excretion was 42.2 and
29.2 pmol/day (normal values: less than 28 ilmol/
day). Urinary 17 ketosteroids (Zimmerman) excre-
tion was 38.8 and 25.3 gmol/day (normal values:
less than 37 imol/day). Plasma ACTH (RIA
Immunonuclear, Stillwater, MN, USA) was 9.4
and 10.6pmol/l at 08.00 h on two separate
occasions (normal values: less than 22 pmol/l). No
further studies could be done.

Six weeks later a pregnancy test was positive.
Routine obstetric examinations and uterine ultra-
sound scans were performed every two weeks. At
the 9th week diabetes mellitus was noted and
insulin therapy was started. With increasing doses
of insulin an acceptable glycaemic control was
achieved throughout the pregnancy. At the 17th
week an amniocentesis was performed and a 46 XX
kariotype was found. During the course of preg-
nancy the patient developed an increase in weight
(16 kg up to the 31st week) and facial plethora,
purplish abdominal striae, easy bruising, malleolar
oedema, worsening of hypertension and muscular
atrophy. Despite intensive therapy (rest, diet,
diuretics, antihypertensives) clinical deterioration
was noted due to sustained hypercortisolism. An
ultrasound scan of the adrenal glands was tech-
nically difficult on two different occasions and
definitive conclusions were not obtained. A pattern
of slow fetal growth was seen.

After discussing with the patient the different
therapeutic options, oral ketoconazole (KCZ)
therapy (200 mg/8 hours) was began at the 32nd
week. Clinical status improved quickly (disap-
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pearance of oedema, with a loss of 7.5 kg in the
following 5 weeks, easy control of hypertension
only with diet, and improvement in muscular
strength), while no evidence of adrenal
insufficiency was found. Table I summarizes the
hormonal responses to KCZ. Hormonal deter-
minations were made at 08.30 h using methods
previously reported.8 Fetal well being was inten-
sively checked. This therapy was maintained until
the 37th week, when, after assessment of fetal lung
maturation, an elective caesarean section was per-
formed. KCZ was given for the last time 36 hours
before surgery. The infant was a normally formed
female (weight 2.080 g) whose Apgar scores were 9
and 9 at I and 5 minutes respectively. Neither
clinical nor biochemical evidence of adrenal
insufficiency was found in the newborn (basal
cortisol 306nmol/l, ACTH 8.1 pmol/l). The
mother's postpartum course was uneventful and
insulin therapy could be stopped due to normaliza-
tion of glucose levels. Mother and child were
eventually discharged from hospital 13 days after
delivery. In the last follow-up (18 month) the baby
was growing normally.

Several months later she was again reevaluated,
while not receiving medication. Plasma cortisol
was again elevated at 797.3 nmol/l (08.00 h).
Urinary free cortisol excretion was 1056.7 nmol/
day, and was not suppressed by oral administration
of 2 mg dexamethasone 6-hourly for 48 hours
(1172.6 nmol/day). Computerized tomography
(CT) of the abdomen and '31I-iodocholesterol scan
of the adrenal glands demonstrated the presence of
a right adrenal adenoma, that was removed sur-
gically without postoperative problems.

Table I Hormonal responses to ketoconazole (KCZ)
Before 7 days Caesarean
taking after section
KCZ KCZ day

Urine
free urinary 4355 887
cortisol (nmol/d)

Plasma
cortisol (nmol/l) 807 547 983
ACTH (pmol/l) 8.5 8.8 9.5
1 1-deoxy cortisol 104 322 203
(nmol/1)
aldosterone 579 324 1463
(pmol/l)
oestradiol >5 >5 > 5
(nmol/l)
progesterone > 100 > 100 > 100
(nmol/l)

Discussion

Up to now only about 60 cases of Cushing's
syndrome and pregnancy have been reported.'-6
Though endogenous hypercortisolism is much
more frequent in women than in men, and is
relatively frequent in fertile ages, patients with
active Cushing's syndrome rarely become preg-
nant, because usually they have a chronic anovula-
tion state. Patients with Cushing's syndrome and
pregnancy more frequently have primary adrenal
than hypothalamic-hypophyseal disease, as in our
case, probably because fertility is less disturbed in
this situation. It has been suggested that in primary
adrenal hypercortisolism the excessive extraglan-
dular production of oestrogens from adrenal an-
drogens causes an inappropriate acyclic feedback
signal. In Cushing's disease another mechanism
may be added, i.e. loss of pulsatile luteinising
hormone releasing hormone (LHRH) secretion,
due to a central effect of corticotrophin releasing
hormone (CRH) and/or aberration of serotoniner-
gic activity.

Diagnosis of Cushing's syndrome in pregnancy
is difficult since during normal pregnancy there is a
progressive increase of plasma cortisol and ACTH
as well as a raised level offree urinary cortisol in the
last weeks, and a poor suppression of plasma
cortisol to exogenous corticoids is found. Further-
more CT-scanning of the abdomen causes con-
siderable irradiation of the fetus and it must be
avoided. In our case the diagnosis of hypercorti-
solism was made before pregnancy, but we could
not establish the origin of the disease until after
delivery, as in other cases.
The association of Cushing's syndrome and

pregnancy is a high risk situation both for the
mother (diabetes mellitus, arterial hypertension,
pre-eclampsia, severe myopathy, increased risk of
infections and poor wound healing) and the fetus
(fetal losses, stillbirths, prematurity and neonatal
deaths), if untreated.'7
As Casson et al. point out,6 intervention during

pregnancy aimed at treating hypercortisolism im-
proves its outcome. Different types of treatments
have been used in this condition, depending on the
origin of hypercortisolism. In the great majority of
cases adrenal surgery has been used, but this
approach is not devoid of risks. One case of
Cushing's disease was treated with hypophyseal
radiotherapy in the first weeks of pregnancy while
another was managed with transsphenoidal
adenectomy, though arterial hypertension was not
controlled and the baby was born in very poor
condition, weighing 1.300 kg.6 Metyrapone has
been tried in two occasions, and in one patient it
was associated with severe pre-eclampsia.34 An
excess of deoxycorticosterone due to 11 beta hy-
droxylase inhibition was incriminated in the
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worsening of hypertension in this patient.4
Since the antifungal imadazole derivative

ketoconazole inhibits cortisol production, it has
been used clinically as a palliative treatment of
Cushing's syndrome of different aetiologies.9 It
blocks several enzymes in adrenal and testicular
steroidogenesis (11 beta hydroxylase, 17 alpha
hydroxylase and cholesterol side-chain cleavage).
Due to the poor clinical condition ofour patient we
decided to use KCZ in the last 5 weeks of preg-
nancy, obtaining an impressive clinical outcome.
Biochemically we found a decrease in cortisol and
aldosterone levels, and an increase in 11 deoxy-
cortisol, as expected, while oestradiol and pro-
gesterone remained elevated.

It is known that in rats KCZ crosses the placental
barrier poorly,'1 but when we considered using
KCZ in pregnancy we were concerned about
several questions. Is KCZ teratogenic? There is no
information about this in humans, but we used it in
the third trimester of pregnancy when organ-
ogenesis was ended. Does KCZ influence sexual
differentiation? IfKCZ passes through the placen-
tal barrier, a decrease in androgens during the first
trimester in the male fetus could result in ambiguous
external genitalia and in the next months could be
associated with microphallus and/or cryptor-

chidism. In our case we knew that the fetus was a
female, so, no effects on her sexual differentiation
could be anticipated. Does KCZ influence the
hormonal milieu of pregnancy? We could not find
information about this point, but in this patient
pregnancy followed its normal course. Does KCZ
influence fetal lung maturation through an inhibi-
tion in glucocorticoid synthesis? Again we could
not find data in the literature, but before delivery
we demonstrated a normal maturation in our baby.
Does KCZ induce adrenal insufficiency in the
newborn? In our case we stopped KCZ before
delivery, and neither clinical nor biochemical
evidence of adrenal insufficiency was found.
We consider that low dose KCZ may be used as a

therapy during the last period of pregnancy in
Cushing's syndrome if the clinical course
deteriorates and the fetus is a female, though
further studies are clearly needed.
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