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Successful treatment of diabetic
autonomic diarrhoea with
monthly subcutaneous lanreotide

T] Ulahannan*, A Amaratunga

Introduction

Diabetes mellitus (DM) can cause
autonomic nervous system disease in
many systems in long standing type 1
or type 2 DM. The most common
gastrointestinal (GI) symptoms of
autonomic dysfunction in DM are
gastroparesis or alterations in small
and large bowel motility (constipa-
tion/diarrhoea). Treatment options
for diabetic autonomic diarrhoea
(DAD) are limited! and directed at
symptom control. We describe a
case of refractory DAD successfully
treated with the octreotide analogue
lanreotide.

Case report

A 29-year-old woman presented to
her general practitioner with six
months’ deterioration in watery
diarrhoea, onset six years before.
She had poorly controlled type 1
DM for 15 years with multiple
complications. There was no recent
history of laxative abuse, medication
change, dietary alteration, travel, or
contacts with similar symptoms.
There was no family history of GI
disorders or malignancy. Current
medications were codeine phos-
phate and loperamide.

Bowels opened 40 times per
24 hours, with nocturnal faecal
incontinence, urgency, tenesmus,
6kg weight loss, swinging blood
glucose levels, and malaise. Bowels
opened within 40-60 minutes of
any food or drink consumption.
Stools were watery, voluminous
and brown coloured. No blood,
mucus, nausea, vomiting or abdom-
inal pain was reported. Symptoms

Thomas J Ulahannan, FRCP, Consultant
Physician, Gloucestershire Royal Hospital,
Gloucester, UK

Ashwini Amaratunga, MBChB, Faculty
of Medicine and Dentistry, University

326

ABSTRACT

Copyright © 2009 John Wiley & Sons.

KEY WORDS

A 29-year-old woman, with 15 years of poorly controlled type 1 diabetes and established
diabetic autonomic diarrhoea, presented with worsening diarrhoea and diabetic
ketoacidosis. Frequency of bowel opening was up to 40 times per 24 hours. Octreotide
was started, rapidly decreasing bowel motion frequency. Due to previous intolerable side
effects of rotten odour breath and flatus, she converted to once-monthly subcutaneous
lanreotide (Somatuline Autogel). Her diarrhoea remained controlled without any side
effects, until her demise a year later from severe diabetic ketoacidosis.

To our knowledge this is the first published report of the successful treatment of
intractable diabetic autonomic diarrhoea by once-monthly subcutaneous lanreotide.
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were not relieved by conventional
antidiarrhoeals.

She was admitted with two days’
history of worsening diarrhoea,
fever, rigors and raised blood
glucose. On examination she
appeared pale and cachectic.
Investigations showed ketoacidosis,
anaemia, leucocytosis and acute
renal failure (glucose 17.4mmol/L,
Hb 7.2g/dL, WCC 14.4x109/L,
Crreactive protein 90g/L, creatinine
720pmol/L,  albumin  26g/L).
Ketoacidosis, renal failure and
infection were appropriately treated.
After dietitian review, nasogastric
semi-elemental feed was commenced
to improve her nutritional status.

Tables 1 and 2 summarise the
results of prior investigations and
autonomic evaluation - the latter
confirming evidence of autonomic
neuropathy affecting both the
sympathetic and parasympathetic
nervous systems and cardiovascular
function, with additional evidence of
sudomotor and somatic neuropathy.
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All investigations were reviewed at a
tertiary referral centre. Table 3
summarises the patient’s glycaemic
control history.

Due to the recent, severe deteri-
oration in diarrhoea, subcutaneous
(SC) octreotide was given and this
rapidly reduced bowel motion
frequency. Due to previous intol-
erable flatulence and breath that
smelt like ‘rotten eggs’ with
octreotide this was changed to
lanreotide, once clinical response
was obvious (Somatuline Autogel
60mg monthly SC injections). She
maintained good response, bowel
frequency reduced to five per 24
hours within five days. The dose
was increased to 90mg every
28 days, and within a month bowel
frequency had reduced further to
once every 48 hours (see Figures 1
and 2). Importantly, this formula-
tion of the somatostatin analogue
did not cause the side effects she
had experienced previously whilst
using octreotide injections.
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Table 1. Prior investigations

Successful treatment of diabetic autonomic diarrhoea with monthly SC lanreotide

Table 3. Glycaemic control history

72-hour faecal fat collection
Barium follow through
Gut hormone profile

thyroid function

Investigation Result
Stool culture Normal
Endoscopy Normal
Colonoscopy Normal
Terminal ileal and colonic biopsy | Normal

Slight non-significant increase
Increased gut transit time (40mins)
Normal gastrin, secretin, somatostatin, VIP

Pancreolauryl test Normal

CT abdomen Normal viscera and bowels

14C glycocholate breath test Normal

Urinary 5SH1AA Normal

MRI brain Normal

HbA1c 18.4%

Full blood count Hb 10.8g/dl, low MCV, MCH, MCHC
Liver, bone profile, magnesium, Normal

VIP = vasoactive intestinal peptide; MCV = mean cell volume; MCH = mean cell
haemoglobin; MCHC = mean cell haemoglobin concentration.

Table 2. Prior autonomic evaluation

Test Result

Sinus arrhythmia Absent

Head up tilt

Failure to elevate normal basal plasma
noradrenaline and adrenaline levels

24-hour blood pressure

Daytime mean of 109/71mmHg, elevated nocturnal
mean 116/76 mmHg

Heart rate (HR)

Daytime mean 115bpm, nocturnal mean 110bpm

Orthostatic hypotension

Present 78/48mmHg, HR of 122bpm

Gustatory sweating

Unpredictable

Neurophysiology

Severe abnormalities with nerve conduction and
thermal thresholds, all consistent with diabetic
large and small fibre peripheral neuropathy

Control of diarrhoea without
side effects was maintained over the
next six months, until her demise
from severe diabetic ketoacidosis
despite maximal intervention.

Discussion

Diarrhoea in diabetes can result from
the usual infectious causes, coeliac
disease and bile salt diarrhoea as well
as various drugs such as metformin,
proton pump inhibitors and statins.
Diabetic diarrhoea itself is a poorly
recognised and poorly understood
complication of diabetes — most

Pract Diab Int October 2009 Vol. 26 No. 8

frequently, but not exclusively, affect-
ing patients with poorly controlled
type 1 DM, who also have evidence of
diabetic peripheral and autonomic
neuropathy. Its overall incidence
has been reported to vary from
10-22%,%® and is more common in
men than in women (3:2).3 It is
chronic, of unknown aetiology and
refractory to conventional treatment
and is a diagnosis of exclusion. The
major causative factor appears to be
the co-existence of autonomic neuro-
pathy,® as in this case. In contrast
to microvascular complications of

—

Date HbA1c (%)
normal range
4.0-6.5%

August 2002 14

July 2003 17.3

June 2004 17.3

February 2005 | 17

June 2005 12.9

August 2005 12.9

October 2006 10
November 2006 | 9.5

diabetes,* case studies show achieve-
ment of satisfactory blood glucose
control is ineffective at alleviating
DAD.? Multiple conventional ant-
diarrhoeals have been tried with
variable success.>® The various agents
tried over six years in our patient
are shown in Figure 1. Response was
poor, and generally shortlived
(see Figure 1). Octreotide eight-
hourly SC injections then lanreotide
(Somatuline Autogel) produced the
best response (Figures 1 and 2).

Lanreotide and octreotide are
identical octapeptide analogues of
natural somatostatin. They exhibit:
a general exocrine anti-secretory
action inhibiting the basal secretion
of motilin, gastric inhibitory peptide
and pancreatic polypeptide; inhibi-
tion of meal-induced increases in
superior mesenteric artery blood
flow and portal venous blood flow;
and reduction of prostaglandin E1-
stimulated jejunal secretion of
water, sodium, potassium and chlo-
ride. They are useful in a variety of
diarrhoea states and have similar
affinity for the somatostatin recep-
tor subtypes SSTRI-SSTR5 with a
longer half-life due to slower plasma
degradation.5-?

Somatuline Autogel (lanreotide)
is a slow release formulation of
microspheres, which constantly
expel small amounts. After SC injec-
tion, maximum serum concentration
is reached after six hours, followed
by a slow decrease (mean residence
time: 30+6 days; apparent half-ife:
33+14 days). In contrast, an SC
injection of Sandostatin (octreotide)
achieves peak plasma concentrations
in 30 minutes with a halflife of
100 minutes.?
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Figure 1. Effect on bowel frequency
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Figure 2. Efficacy of various antidiarrhoeal treatments. (Green arrow indicates
start of SC octreotide bd/tds; red arrow indicates start of lanreotide once

every 28 days)

45 —

(2] -

5 40

(o]

£ 354

<

¥ 30—

g

> 254

(6]

§ 20

=}

8 15-

% 10 -

m 5+
0_

KRR \so’\ \«0’\ RN\ \~0‘5 P P \«0@ L
060 500 gb(\ Nale % 5’0(\ $OA » 5\)0 @’0* 5\)0 o éo\‘ gb(\

Octreotide given with insulin in
type 1 DM without diabetic diarrhoea
or autonomic neuropathy has shown
no effects on glucose or HbAlc, but
induced diarrhoea in a dose-depend-
ent fashion.!® Sandostatin LAR
suppressed glucagon-like peptide-1
(GLP-1) secretion in obese type 2
DM.!! GLP-1 administered in type 1
DM reduced post-prandial glucose,
gastric emptying and glucagon
concentrations,'? but data on the
effects of octreotide on this response
are lacking.

Diabetic autonomic neuropathy
patients can have abnormally
rapid gastric emptying and transit

328

through the distal small bowel.
Octreotide can induce activity
similar to the interdigestive migrat-
ing motor complex in the small
intestine followed by quiescence,
thus prolonging transit time. The
difference in side effects in this case
may be due to the different pharma-
cokinetics and/or lanreotide having
no effect on fasting gastrin or
secretin secretion unlike octreotide.
Rotten egg odour in flatus is due to
the presence of hydrogen sulphide
arising from protein breakdown.
Octreotide inhibition of fasting
gastrin and secretin might have led
to more protein breakdown in the

Pract Diab Int October 2009 Vol. 26 No. 8
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Key points

¢ Diabetic autonomic diarrhoea
(DAD) can be a debilitating
complication of poorly controlled
diabetes

e DAD usually occurs with other
autonomic system complications

¢ DAD responds poorly to
conventional antidiarrhoeals
except octreotide

¢ |n this case octreotide, while
effective, caused intolerable side
effects

e L anreotide (Somatuline Autogel)
was able to give the benefits of
octreotide without side effects
with a single monthly injection
and, to our knowledge, has not
previously been reported as a
treatment for DAD

gut to release flatus. The reduction
in diarrhoea does seem to be dose
responsive with 90mg of lanreotide
having a greater effect than 60mg.

Conclusions

Clinical results in this patient showed
a valuable effect of lanreotide, after
demonstrating octreotide respon-
siveness, in debilitating diabetic
diarrhoea unresponsive to conven-
tional treatments. As well as the great
benefit from reduction in diarrhoea,
only one injection per month was
required compared to thrice daily
with octreotide and without the very
unpleasant side effects previously
suffered. This benefit was observed
despite the long history of poorly
controlled diabetes with multiple
complications and unresponsiveness
to conventional treatments for
diarrhoea. This produced a valuable
improvement in this patient’s quality
of life, though ultimately she
succumbed to diabetic ketoacidosis.
This appears to be the first published
case of treatment of refractory
diabetic diarrhoea by lanreotide
(Somatuline Autogel).
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