Diabetologia (2016) 59:409–413
DOI 10.1007/s00125-015-3828-9

MINI-REVIEW

Treatment of gastrointestinal autonomic neuropathy
Hans Törnblom 1

Received: 31 October 2015 / Accepted: 5 November 2015 / Published online: 3 December 2015
# Springer-Verlag Berlin Heidelberg 2015

Abstract The symptoms caused by gastrointestinal autonomic neuropathy in diabetes mellitus is important to
highlight since it affects a large proportion of people with
diabetes, regardless of whether this is type 1 or type 2.
Gastroparesis and general signs of bowel dysfunction, such
as constipation, diarrhoea and abdominal pain are most often
encountered and involve both pharmacological and
non-pharmacological treatment options. This mini-review
summarises a presentation given at the ‘Diagnosis and
treatment of autonomic diabetic neuropathy in the gut’
symposium at the 2015 annual meeting of the EASD. It is
accompanied by another mini-review on a topic from this
symposium (by Azpiroz and Malagelada, DOI: 10.1007/
s00125-015-3831-1) and a commentary by the Session Chair,
Péter Kempler (DOI: 10.1007/s00125-015-3826-y).
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Gastrointestinal (GI) symptoms are common in the general
population. For example, 10–20% of adults suffer from functional GI disorders [1]. In one of the more meticulously performed epidemiological studies on patients with diabetes
mellitus type 1 and type 2, Bytzer et al found that symptoms
from all parts of the GI tract were even more common in
diabetes, and that GI symptoms of moderate to severe intensity were associated with poorer glycaemic control [2]. All
parts of the GI tract might be affected by a GI autonomic
neuropathy, but those most commonly encountered are related
to stomach and bowel dysfunction.
If an autonomic GI neuropathy is suspected, GI function
tests are performed, and studies have suggested that the results
of these need to be interpreted with some caution in terms of
assessing any potential association between the observed
dysfunction and the specific GI symptoms. For example, in
one US survey there were no distinct symptom features that
would differentiate between a patient with chronic nausea and
vomiting with gastroparesis and one with normal gastric
emptying [3].
In all the examples of GI autonomic neuropathy below, the
mainstay of basic treatment is, as always, the achievement/
maintenance of good glycaemic control.

Gastroparesis
Dietary treatment
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Dietary treatment represents the fundamental basis of treatment for diabetic gastroparesis, regardless of other therapeutic
efforts. The general recommendations are for small, more
frequent meals; excess fat and dietary fibre should be avoided
and the particle size should be small [4]. The support of a
dietitian increases the chances that the diet will have a nutrient
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intake that reaches the daily energy requirements. Indeed,
there appears to be a great need for this support since most
patients experience difficulties following dietary advice [5]. In
general, in terms of symptom-relief, a meal with small particle
size seems to be of central importance [6].
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symptoms of diabetic or idiopathic gastroparesis in 2000 based
on the findings of two studies [17, 18]. This approach produces
the best effects on nausea and vomiting in patients with diabetic
gastroparesis. A study in which treatment was blinded failed to
find a benefit of GES [19]; however, it had positive effects in a
long-term clinical follow-up study [20].

Pharmacological treatment
The recommendations for the medications available for the
treatment of gastroparesis were based on the findings of old
trials that do not meet the modern, more rigorous standards of
evidence [7]. Most of these studies only evaluated the shortterm effects (<4 weeks) of the medications and only included
low numbers of patients. Furthermore, it is not certain whether
the effects of these treatments on GI symptoms are related to
improvements in gastric emptying time [8]. Metoclopramide,
one of the more commonly used drugs with dopamine
D2-receptor antagonistic effects, has been assessed in four
placebo-controlled trials, with effects superior to placebo and
with improvement in gastric emptying time [9–12]. Because of
the well-known central nervous system side effects, tardive
dyskinesia being the most feared, both the US Food and Drug
Administration (FDA) and European Medicines Agency
recommend that metoclopramide is for short-term use.
An alternative treatment for nausea and vomiting associated
with gastroparesis is the dopamine D2-receptor antagonist
domperidone. It has shown similar effects but fewer adverse
reactions compared with metoclopramide [13]. Erythromycin
is a motilin receptor agonist that increases gastric emptying [14]
and decreases symptoms, and these improvements are of the
same order of magnitude as those observed with
metoclopramide [15]. However, erythromycin has the obvious
disadvantage of being an antibiotic, as over longer periods its
symptom alleviating effects are subject to tachyphylaxia as a
result of receptor downregulation. Both domperidone and
erythromycin treatment can induce QT interval prolongation,
with risk for arrhythmias, and affect the rate of metabolism of
other medications through alterations of CYP2D6
(domperidone) and CYP3A4 (erythromycin). Anti-emetics
have not been specifically evaluated in gastroparesisassociated nausea and vomiting.
Looking to the future, there are ongoing Phase 2–3 trials
investigating motilin receptor agonists without antibiotic effects,
ghrelin receptor agonists, serotonin subtype 4 (5-HT4) receptor
agonists, an acetylcholine esterase inhibitor and a combined D2
receptor agonist/acetylcholine esterase inhibitor. However, none
to date has reached a developmental stage compatible with
becoming a prescription drug [16].
Gastric electrical stimulation
Gastric electrical stimulation (GES) was approved by the FDA
as a Humanitarian Device exemption in patients with refractory

Bowel dysfunction
If the symptoms associated with gastroparesis and the
therapeutic options are complicated, the situation is the same
when more distal parts of the GI tract are affected by autonomic neuropathy. The overlap between symptom complexes
is substantial and in clinical practice the treatment options are
more or less the same as for the functional GI disorders. It is
very important that the doctor explains to the patient which
symptom or symptoms a particular therapeutic measure can
improve, so that both patient and doctor have realistic expectations of what can be achieved.
Constipation
If just looking at relief of constipation as the primary outcome
measure, relatively efficient laxative therapy has long been
available [21]. If the underlying pathophysiology involves
slow-transit constipation, osmotic laxatives are preferred over
bulking agents and fibre supplementation. In recent years,
prucalopride, an agonist of the 5-HT4 receptor has been introduced in clinical practice for the treatment of constipation in
women in whom laxatives have not resulted in adequate relief.
Three pivotal studies have shown significant effects vs
placebo on the key symptom of constipation (i.e. more
frequent bowel movements), and have also reported positive
effects on quality of life and reassuring safety data [22–24].
Interestingly, other symptoms associated with constipation,
such as bloating, discomfort, a sensation of incomplete bowel
movement and excessive straining, have the potential to be
improved by treatment [25]. Recent data also support its use
in men [26].
Yet another new therapeutic approach for constipation
involves stimulation of the epithelial guanylate cyclase-C
(GC-C) receptor on intestinal epithelial cells. Linaclotide, a
non-absorbed substance approved for the treatment of
constipation and irritable bowel syndrome with constipation
(IBS-C), acts by binding to this specific receptor. An intracellular cascade of events leads to activation of chloride secretion
and thereby a net movement of water into the gut lumen,
resulting in softer stool and more frequent bowel movements
[27]. A feature of particular interest relates to reductions in
constipation associated abdominal pain [28] and bloating [29],
which can develop gradually over months from the start of
treatment.
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Finally, cholinesterase inhibition with oral pyridostigmine
has been shown to accelerate colonic transit and improve
bowel function in specifically diabetic patients with chronic
constipation [30]. Data from this study need to be confirmed
in larger trials before conclusive recommendations can be
made.
Diarrhoea
There are a number of factors that might result in a severe
situation of chronic diarrhoea in the diabetic gut. The
possibility of comorbidities such as coeliac disease, microscopic colitis and side effects of medications—metformin
being the most common—must not be forgotten. This minireview is limited to comments related to gut dysmotility and
the possibility of small intestinal bacterial overgrowth
(SIBO). In general, loperamide is an effective and safe
pharmacological treatment for chronic diarrhoea where this
is functional in origin [31] or secondary to a diabetic
visceral neuropathy. Of the two types of SIBO, the most
frequent type occurs in the elderly as a result of reduced
stomach acid secretion (medications or atrophic gastritis)
and is associated with increased numbers of oropharyngeal
flora with few symptoms. The other type of SIBO, and the
one pertinent to this mini-review, occurs secondary to GI
dysmotility, resulting in colonic flora overgrowth. In diabetic patients with suspected SIBO, formal attempts to
objectively demonstrate signs of SIBO are recommended,
either by culture from jejunal aspirate or by an indirect
method such as a glucose or lactulose breath test. Attempts
to treat most often involve combinations of antibiotics
effective against both anaerobic and aerobic bacterial
strains intermittently for 10–14 days at a time.

Abdominal pain
The most feared and an often maltreated symptom of autonomic neuropathy is abdominal pain. In order to understand
the rationale for using centrally targeted pharmacotherapy, a
basic knowledge of the ascending and descending visceral
pain pathways and the sequence of events involved in the
evolution of chronic abdominal pain is fundamental. In a
somatic illness such as diabetes, which can involve neurodegeneration, individual predisposing factors, such as genetic
mechanisms, environmental exposures, early trauma, abuse,
can result in a highly variable pain situation, particularly if
perpetuating factors such as anxiety and depression are not
recognised and treated [32]. Wrongful use of analgesics with
opioid effects may contribute to the evolution of a pain situation that is very difficult to treat—the narcotic bowel
syndrome [33].
Instead, neuropathic pain might be better controlled by
some classes of antidepressant medications and patient
education about pain mechanisms (Fig. 1). Experience from
the treatment of depression and from animal models indicates
that pharmacotherapy with antidepressants has the potential to
promote a neuroplastic, regenerative situation [34, 35] that
might be beneficial for the treatment of both the neuropathy
itself and comorbid anxiety and depression [36].
Many doctors are confident prescribing low-dose tricyclic
antidepressants (TCAs) for the treatment of chronic pain, but
also selective serotonin reuptake inhibitors (SSRIs) and
selective serotonin–noradrenaline reuptake inhibitors
(SNRIs) are useful depending on the clinical situation. If the
patient has comorbid anxiety or depression, treatment with an
SSRI or SNRI at a dosage equal to that recommended for
psychiatric indications would be appropriate. SSRIs probably

Treatment pyramid
for abdominal pain
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Fig. 1 Conceptual model of the treatment of long-standing abdominal pain
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•

Temporary analgesics
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have the fewest associated side effects, but SNRIs have the
advantage of a formal indication for the treatment of
peripheral diabetic neuropathic pain [37].
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Concluding remark
Treating gastrointestinal autonomic neuropathy is a challenge.
In diabetes, metabolic control is, and will continue to be, the
most important therapeutic aim in order to decrease the risk
for the development of GI complications and to reduce the
acute effects of hyperglycaemia on GI function. However,
increasing insights into the role of specific mechanisms
involved in the neural control of intestinal motility and gut–
brain communication have the potential to result in new
therapeutic options targeting specific mechanisms beyond
those exploited by current treatments.
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