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Figure. Preoperative
MRI showing the
classic ‘popcorn’
appearance of
craniopharyngioma
with mixed cystic
and solid lesion in
the suprasellar
space (arrows).

T1 weighted

Tammy is a 25-year-old woman with a history
of craniopharyngioma (Figure). She was diagnosed
at the age of 9 years when she presented
with visual disturbance. She underwent trans-
sphenoidal resection of the tumour. Subsequently
she developed panhypopituitarism including
diabetes insipidus and was commenced on hor-
mone replacement therapy. Growth hormone (GH)
therapy was commenced approximately one year
after her diagnosis, and was ceased after she
attained final adult height and bone age of more
than 13 years. She underwent puberty induction,
beginning at the age of 12 years, with oral oestra-
diol followed by a progestogen.

She is currently taking the following;:

e hydrocortisone 20 mg in the morning and

10 mg at 3 pm
e ethinyloestradiol 30 pg plus levonorgestrel

150 pg oral contraceptive pill (OCP)

e desmopressin intranasal spray 20 g

twice daily
e thyroxine 100 pg once daily in the morning.

Her most recent 8 am blood results are:

e GH <0.5 mlU/L
e insulin-ike growth factor-1 (IGF-1)

6 nmol/L (normal range: 10-50 nmol/L)

e J|uteinising hormone (LH) <1 IU/L (normal
range: 2-10 IU/L)
e follicle-stimulating hormone (FSH)

<1 IU/L (normal range: 2-10 IU/L)

e oestradiol 40 pmol/L (low, consistent with
oral contraceptive use)

T2 weighted
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e cortisol (before morning hydrocortisone
dose) 128 nmol/L (normal range:
150-600 nmol/L)

e adrenocorticotropic hormone (ACTH)
<10 ng/L (normal range: 10-50 ng/L)

e thyroid-stimulating hormone (TSH)

0.01 mlU/L (normal range: 0.3-4.5 miU/L)
e free thyroxine (T4) 13 pmol/L (normal

range: 7-17 pmol/L)

e free triiodothyronine (T3) 4.2 pmol/L
(normal range: 3.5-6.0 pmol/L)

e prolactin 48 mlU/L (normal range:

71-566 mlU/L).

Tammy gives a history of gradual weight gain
of 7kg over the past two years and she has
recently been diagnosed with glucose intoler-
ance. On examination, her blood pressure is
138/90 mmHg. She is 155 cm tall and weighs
67 kg (BMI 27.8 kg/m?). She has truncal obesity
and bruising on her lower limbs.

Question 1. concerning Tammy’s

glucocorticoid replacement, which three of

the following statements are correct?

a. She has clinical features of glucocorticoid
excess

b. Her glucocorticoid replacement dose may
be contributing to her glucose intolerance

c. Lowering her current hydrocortisone dose
is dangerous and puts her at risk of an
adrenal crisis

d. Her current hydrocortisone dose is
associated with an increased risk of mortality

Discussion

Daily estimated cortisol production rate in nor-
mal adults is between 5.7 and 11 mg/m?/day,
which is lower than originally thought.*? Recent
studies have shown that the conventionally used
corticosteroid replacement dose (hydrocortisone
30 mg/day or cortisone acetate 37.5 mg/day)
achieves supraphysiological cortisol levels and
is also associated with increased mortality.3
Optimal dosing of hydrocortisone is probably
lower than 0.25 mg/kg/day,® which equates to
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a total daily dose of approximately 16 mg for
Tammy. This could be achieved using a three
times a day regimen of 8 mg on waking, 4 mg
at 12 pm, and 4 mg at 4 pm.

Weight gain, truncal obesity, bruising,
proximal myopathy, low bone mineral density
and impaired glucose tolerance are all signs
of hypercortisolism, therefore, indicating over-
treatment.

Efficacy of the replacement is mainly asses-
sed on clinical grounds as there are no reliable
laboratory parameters currently available.

Answers: a, b, d.

Tammy’s hydrocortisone dose is lowered to a
total daily dose of 16 mg.

Tammy retumns for a routine review 6 months
later. She complains of feeling more tired lately.
She denies any change in the dose of her med-
ications in the past year, except for a reduction
in hydrocortisone dose at her last clinic visit.
On asking specifically, she tells you that four
months ago, when her aunt was diagnosed
with osteoporosis, she started taking calcium
supplements each day on waking.

Her blood pressure is 120/80 mmHg
without any postural drop and her systemic
examination is unremarkable. Her biochem-
istry results are:

e free T4 6.9 pmol/L (normal range:

7-17 pmol/L)

e free T3 3.0 pmol/L (normal range:
3.5-6.0 pmol/L)
e TSH <0.05 mlU/L (normal range:

0.3-4.5 mlU/L)

° morning cortisol (before morning
hydrocortisone) 108 nmol/L (normal
range: 150-600 nmol/L).

Question 2. Which one of the following

therapeutic changes would most likely

improve her clinical and biochemical picture?

a. Recommend that she take the calcium
supplement separately from the thyroxine

b. Increase the hydrocortisone dose

c. Reduce her thyroxine dose because she
has a suppressed TSH level

d. Add T5 to her treatment regimen

Discussion

Tammy has symptoms of hypothyroidism
that are likely to be mainly secondary to poor
absorption of thyroxine due to concomitant use

of calcium supplements. Thyroxine absorption
can be decreased in patients with mal-
absorption from gastrointestinal disorders or
previous small bowel bypass surgery. Several
drugs including iron and calcium supplements,
cholestyramine, aluminium hydroxide gel,
sucralfate and dietary soy have all been
reported to interfere with thyroxine absorption.*

Tammy should be encouraged to optimise
her dietary calcium intake if possible, and if a
supplement is necessary it should be taken at
a different time from the thyroxine. In contrast
to primary thyroid disease, measurement of
basal TSH level is not useful for monitoring
secondary hypothyroidism because it remains
usually low or inappropriately normal despite a
low free T, concentration. Hence, dose adjust-
ment should be based on the serum free T,
level with a goal of a free T, in the high normal
range. The moming cortisol level was taken
before Tammy’s hydrocortisone dose and is
low as expected. This should not prompt a dose
increase in hydrocortisone.

Answer: a.

On a routine visit, Tammy asks you if there are
any benefits from taking GH replacement as an
adult. She is feeling better after the changes in
her therapy introduced after her previous two
consultations, but still does not feel quite right.
Her energy levels are generally poor and,
although she has lost 2 kg, she is still conscious
of some truncal adiposity. She has no evidence
of tumour recurrence on recent MRI imaging.

Question 3. Which one of the following

is correct about GH therapy in adults?

a. Tammy would need an insulin tolerance
test or other stimulation test to confirm
GH deficiency before GH replacement
therapy could be commenced

b. GH therapy significantly reduces fat mass
and increases lean body mass

c. GH therapy may cause hyperlipidaemia

d. Men with GH deficiency need a higher
dose of GH than women

Discussion

As per current diagnostic criteria, adults
with three or more other hormone deficits,
together with a low IGF-1 level, do not require a
stimulation test to confirm GH deficiency.®
Several studies have shown that long-term GH

replacement reduces fat mass and increases
lean body mass.® GH has a favourable effect on
lipid profile, decreasing LDL-cholesterol and total
cholesterol levels. Women with GH deficiency
need higher doses of GH than men due to a
higher concentration of circulating oestrogen.”

Answer: b.

Tammy decides to selffund GH therapy, which
is approved by the TGA for adult GH deficiency
and can be obtained on a private prescription
(there is currently no subsidy on the PBS).
She is having regular withdrawal bleeds while
taking the OCP (ethinyloestradiol 30 pg plus
levonorgestrel 150 pg).

Question 4. with regards to her sex

hormone replacement, which one of the

following statements is correct?

a. The OCP is safer than hormone
replacement therapy preparations

b. The hormone replacement therapy
should be changed from ethinyloestradiol
30 pg plus levonorgestrel 150 pg to
transdermal oestradiol plus a cyclical
progestogen to reduce her GH dose
requirements

c. Hormone replacement therapy should not
be prescribed for more than five years
due to an increased risk of breast cancer

d. In women with panhypopituitarism, the
OCP is the best preparation for hormone
replacement

Discussion
Tammy should be changed from the OCP to a
cyclical transdermal oestradiol/progestogen
preparation. If the patches are not tolerated,
oestradiol may be given transdermally in the
form of a gel with a cyclical oral progestogen
for 12 days a month. Transdermal oestradiol
with cyclical or continuous progestogen is the
treatment of choice in women with hypo-
pituitarism rather than the OCP because of
reduced synthesis of procoagulatory factors
and sex hormone binding globulin, and lower
GH dose requirements.®

Physiological oestrogen and progestogen
replacement (i.e. not the oral contraceptive pill
that provides supraphysiological oestrogen) in
premenopausal women should not increase
the risks of breast cancer or cardiovascular dis-
ease beyond that of the normal population.
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After the age of 50 years, the risks and bene-
fits of continued use should be re-evaluated as
in any other menopausal woman.®

Answer: b.

Several months later, Tammy comes to your
clinic with her partner because they wish to
have a child.

Question 5. Tammy would like to know

what her chances of conceiving are. What

initial advice should you give her? Choose

one correct answer.

a. Try to conceive naturally for six months

b. Consider adoption because she is infertile

c. Take clomiphene as an initial agent of
choice for ovulation induction

d. Recommend immediate referral to a
fertility specialist for gonadotrophin
ovulation induction with or without in vitro
fertilisation (IVF)

Discussion

Gonadotrophin deficiency in women with
hypopituitary women leads to infertility.
However, fertility can be achieved by ovulation
induction with exogenous gonadotrophins or
assisted reproductive technologjes such as IVF.

Recombinant FSH is administered as a daily
injection to promote ovarian follicle formation
under ultrasound monitoring, with a single
injection of human chorionic gonadotrophin to
stimulate ovulation. Postovulation, progesterone
support is also required to prepare the
endometrium for implantation.*® In Tammy’s
case, she would need a 30 to 50% increase in
her thyroxine dose on confirmation of a positive
pregnancy test (as would any woman with
hypothyroidism) and close monitoring of her
blood glucose status in view of her previous
diagnosis of glucose intolerance.

Clomiphene citrate requires an intact
hypothalamic—pituitary—gonadal axis and is
ineffective in patients with hypogonadotrophic
hypogonadism.

Answer: d.

Tammy subsequently attends your clinic at
short notice because she has had persistent
nausea, vomiting and diarrhoea. She has
been taking her medications during this ill-
ness but has had difficulty keeping them

down. On examination, her blood pressure is
110/70 mmHg in the supine position and
90/60 mmHg on standing. Her temperature
is 37.8°C. She has some mild abdominal
tenderness without signs of peritonism.

Question 6. with regard to Tammy’s

management, which course of action

would you suggest? Choose one correct

answer.

a. Prescribe metoclopramide and
loperamide for symptomatic relief

b. Triple her usual dose of oral
hydrocortisone until she recovers

c. Give her an immediate dose of
intravenous hydrocortisone 100 mg and
refer her to the emergency department of
your local hospital

d. Organise supine and erect abdominal
x-rays

Discussion

Patients with ACTH deficiency do not respond
with increased cortisol secretion in the case of
infections, illness, trauma or surgery. Patients
and their family members should be educated
on increasing the oral glucocorticoid two-to three-
fold during illness. However, vomiting or diar-
rhoea may prevent adequate absorption of oral
doses and parenteral administration of hydro-
cortisone is required. The patient should carry
an appropriate medical identification (e.g. a
medic alert bracelet or necklace) at all times.**

Answer: C.

Two months after her bout of gastroenteritis,
Tammy presents with a three-day history of
headache and nausea (without vomiting). She
has increased her usual oral hydrocortisone
dose as instructed but this has made little dif-
ference. She mentions that her desmopressin
nasal spray has been misfiring and subsequently
she has often used three or four sprays at each
dose. To prevent herself getting dehydrated, she
has been making sure she drinks at least 3 L
of water a day. She is clinically euvolaemic.
Her biochemistry results are:
e sodium 120 mmol/L (normal range:
135-145 mmol/L)
e potassium 3.6 mmol/L (normal range:
3.5-5.0 mmol/L)
e urea 1.2 mmol/L (normal range:
2.5-6.5 mmol/L)
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e creatinine 65 pmol/L (normal range:
50-100 pmol/L)
e urine osmolality 890 mosmol/kg.

Questions 7. Regarding her current
presentation, which of the following
statements is correct? Choose the best
answer.

a. The clinical and biochemical picture is
consistent with an overdose of
desmopressin

b. Her headache and nausea are due to
cerebral oedema, not her past
craniopharyngioma

c. Substituting the desmopressin nasal
spray with oral desmopressin will reduce
the likelihood of this recurring in the future

d. All of the above are correct

Discussion

The aim of diabetes insipidus management
is to minimise polyuria and polydipsia while
avoiding hyponatraemia due to overtreatment.
Desmopressin is the drug of choice and is avail-
able as a tablet, nasal spray and injection.
Mucosal atrophy, nasal congestion and sinus
disease can affect the intranasal absorption
whereas use of desmopressin tablets reduces
the incidence of hyponatraemia. Patients with
an intact thirst mechanism should be advised to
drink to thirst to avoid excess water retention.
In this scenario, the patient developed symp-
tomatic hyponatraemia due to an overdose
of desmopressin and over hydration. Hypo-
natraemia presents with a wide spectrum of
neurological manifestations ranging from mild
symptoms (headache and nausea) to delirium,
neurological deficit, seizure and coma. This is due
to a decrease in plasma osmolality leading to
fluid shift in the brain causing cerebral oedema.

Answer: d. ET
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