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Abstract

Somatostatin analogue is useful in carcinoid crisis for symptom control. Optimal dosing of somatostatin analogues
for carcinoid symptoms is not known. This case highlighted management issues using combination short-acting
octreotide infusion with long-acting lanreotide during carcinoid crisis. The patient had left lung neuroendocrine tumour
that metastasized to his liver and bone, post left lobectomy. Due to extensive metastasis to the liver causing recurrent
carcinoid crisis, he required shorter interval long-acting lanreotide with continuous infusion of short-acting octreotide,
which led to transient diabetes insipidus. Symptoms resolved with discontinuation of treatment. Somatostatin analogues,
especially in combination, may inhibit the posterior pituitary resulting in diabetes insipidus. Prompt withdrawal of short-
acting somatostatin analogue and initiation of desmopressin can reverse the complication. It is important to recognize this
complication with combination of octreotide and lanreotide injections to avoid serious complications.
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INTRODUCTION

Neuroendocrine tumour (NET) is rare malignancy with
the potential to secrete bioactive amines resulting in
carcinoid syndrome. Pulmonary NET occurred in 0.2 to
2/100,000 population/year in Western countries.! Carcinoid
syndrome occurred in 19% of NET, which was associated
with shorter overall survival.? In carcinoid crisis, there is
over-secretion of biochemically-active peptides leading
to flushing, hypotension, severe hypertension, diarrhoea
and acidosis. Somatostatin analogue is used to control
carcinoid symptoms in NET. Despite this, some patients
still experience breakthrough of carcinoid symptoms,
thus requiring a higher dose or alternative strategies.
However, there is no optimal dosing recommended so
far to overcome carcinoid crisis. Therefore, dose related
adverse effects are not frequently sighted or reported in the
past. This case highlighted the rare complication of diabetes
insipidus in metastatic lung neuroendocrine tumour
treated with combination of high-dose somatostatin
analogues and understanding the pathophysiology behind
it. It is important to recognize this complication, as it is
reversible and treatable.

CASE

We present a case of a 62-year-old male who presented
with carcinoid syndrome such as recurrent vomiting,
diarrhoea, facial flushing, palpitation and unintentional
weight loss for two months. Investigation to look for the
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source of carcinoid syndrome included CT scan of thorax,
abdomen and pelvis which showed a heterogeneously-
enhancing lobulated mass at the laterobasal segment of left
lower lobe of lung (largest diameter 9.5 cm) with multiple
large liver lesions (largest diameter 8.2 cm) and bone
involvements. Urine homovanillic acid pre-operatively
was elevated to 149.94 mg per 24h (0-34.3 mg per 24h).
Urine 5-hydroxyindoleacetic acid was similarly raised to
3677.9 mg per 24h (3.6-42.89 mg per 24h). Biopsy of lung
was negative for malignancy cells. Baseline Galium-68
DOTANOC scan showed focal uptakes at the area of the
lung mass, at left lower lobe and heterogenous uptake in
both liver lobes and vertebral body. Ultrasound-guided
liver biopsy showed well-differentiated NET.

He underwent left lower lobe lobectomy and histopatho-
logy confirmed to be NET with synaptophysin positivity
and Ki-67 <2% (Grade 1) (Figures 1 and 2). Intramuscular
lanreotide 120 mg was initiated 1-month post lobectomy
and continued 4-weekly. Four months post somatostatin
analogue therapy, Ga-68 DOTANOC PET CT showed
persistent somatostatin-avid lesions in liver and bone.
Chromogranin A level was elevated at 1960.78 nmol/L
(0.79-2.74 nmol/L) and reduced marginally to 1414.72
nmol/L after surgery. His symptoms persisted requiring
multiple admissions, hence, lanreotide injection frequency
was shortened to bi-weekly. Despite that, there were
multiple carcinoid crises breakthrough requiring monthly
admissions. Each time, he received continuous, escalating
octreotide infusion during admission of carcinoid crisis
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to control his symptoms of palpitations, hypotension
and flushing. Subsequently, his urine output increased to
300 cc per hour (4.6 ml/kg/hour) (serum osmolarity: 295
mOsm, urine osmolarity: 213 mOsm and serum sodium
146 mmol/L) once octreotide infusion reached 75 mcg per
hour. Carcinoid symptoms finally resolved with 150 mcg
per hour of octreotide infusion. All other causes of polyuria
such as hypercalcaemia, hyperglycaemia and primary
polydipsia were excluded. Serum calcium was 2.25 mmol/L
(9 mg/dL). He was treated as central diabetes insipidus and
was given subcutaneous desmopressin 2 mcg injections,
reducing urine output to 0.5 ml/kg/hour. After resolution
of carcinoid crisis, octreotide infusion was slowly tapered
off and no recurrence of polyuria was observed. These
carcinoid crisis episodes were recurrent, and he had a total of
4 admissions for symptoms control. Short-acting octreotide
infusion had resulted in carcinoid crisis control but caused
recurrent episodes of diabetes insipidus. Repeated Galium
scan showed disease progression and extensive metastases
(Figure 3). Peptide receptor radionuclide therapy (PRRT)
was considered for the patient for disease-control and
symptom-control.

DISCUSSION

The posterior pituitary is a neural tissue consisting of distal
axons of hypothalamic magnocellular neurons.* Control
of posterior pituitary hormone synthesis is via messenger
RNA (mRNA) transcription in the magnocellular neurons.*
The major stimulatory pathway of posterior pituitary is
through the direct effect of norepinephrine on presynaptic
glutamate neurons.> The main inhibitory input is via
presynaptic gamma aminobutyric acid (GABA) receptors,
which can result in decreased secretion of arginine
vasopressin (AVP).° Vasopressin is the main hormone
regulating osmolality and water homeostasis. Diabetes
insipidus (DI) is defined as excretion of abnormally large
amount of diluted urine (urine osmolality less than 300
mOsm/kg of water). The fundamental aetiology of DI is as
follows: decreased AVP secretion (cranial DI, hypothalamic
disorder); decreased AVP effects (nephrogenic DI); excessive
water intake (dipsogenic or psychogenic polydipsia); and
increased AVP metabolism (gestational DI).”

Somatostatin is synthesized in parvicellular neurons
and found to have overlapped distribution with AVP
and somatostatin-like immunoreactive fibres in pituitary
and neurohypophysis.® This was supported by a study
whereby somatostatin administered in increasing doses
was able to reduce AVP secretion in haemorrhage-induced
sheep.? In the distal nephron, somatostatin also inhibits
AVP action and increase basal water permeability, leading
to diuresis.”” Octreotide and lanreotide are somatostatin
receptor analogues that have multiple inhibitory effects.

The mainstay of treatment in NET is surgical resection of
the tumour. Metastatic NET usually requires multimodal
approaches such as liver-targeted therapy, cytotoxic
chemotherapy, PRRT or medical therapy. Targeted agents
such as everolimus and sunitinib had been used to improve
progression-free survival.! Somatostatin receptor ligands
alleviates carcinoid symptoms by blocking multiple
hormone release.”” Both octreotide and lanreotide are
equally effective in controlling carcinoid symptoms.”
However, the patient showed only partial response to high
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Figure 1. Tumour with uniform population of neoplastic
cells with fine granular chromatin pattern and inconspicuous
small nucleoli (H&E, 200x).

Figure 2. Tumour cells showing diffuse positivity for synap-
tophysin (SYN, 100x).

Figure 3. (A) Galium-68 DOTANOC scan showing somato-
statin-avid disease in left lower lobe of lung mass and
heterogenous uptake in both lobes of liver and vertebra spine;
(B) Galium-68 DOTANOC imaging post left lung lobectomy
and lanreotide therapy showing disease progression with
increasing somatostatin-avid lesions in liver, vertebrae,
pelvic, ribs and scapula; (C) Post PRRT scan showing high
tumour burden with increased somatostatin-avid lesions in
neck, both lung fields and abdomen.
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dose subcutaneous lanreotide (120 mg every 14 days) and
required intermittent octreotide infusion (up to 150 mcg per
hour) to cover for breakthrough of acute carcinoid crisis.
This approach reduced the patient’'s symptom severity
and shortened the length of hospital stay.

In phase I trial of octreotide for NET, carcinoid symptoms
were better controlled with a higher dose of octreotide and
no dose-limiting adverse effects were observed with doses
up to 2000 mcg q 8h (total 6000 mcg per day)."* Therefore,
we propose that escalating doses of octreotide infusion
(up to 3600 mcg per day) with concurrent high dose long-
acting lanreotide had possibly inhibited AVP release
from the pituitary and disrupted AVP action at distal
nephrons leading to DI.

From our literature review, this is the first case to report
an association of DI with the combination of octreotide and
lanreotide. The resolution of DI once octreotide infusion
was tapered and stopped also suggests transient effects
of somatostatins analogues on the posterior pituitary.
Concurrent use of two somatostatin receptor ligands can
effectively alleviate carcinoid syndrome. However, the
potential complication of DI needs to be monitored and
promptly treated.

CONCLUSION

Short-acting somatostatin analogue (octreotide) can be
augmented with long-acting somatostatin analogue during
breakthrough carcinoid crisis. However, physicians need to
practice caution as the combination of somatostatin receptor
analogues at high doses can result in iatrogenic DI, though
this rare encounter is usually transient and reversible.
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