
Disorders of gut–brain interaction  
and the long-term risks of opioids

A
s abuse of prescribed opioids 
is increasingly recognized as 
a public health crisis, there is 
renewed emphasis on how to 
manage and prevent the sequelae 

of opioid dependency. These patients present 
a clinical challenge as their symptoms 
are viewed through a prism of complex 
psychosocial issues. This article discusses the 
risks of opioids, especially in the context of 
disorders of gut–brain interaction (formerly 
known as functional gut disorders), and 
provides a basic approach to investigating 
and managing these patients, and to 
preventing new cases. 

Background
Opioid overuse has become a prevalent 
public health issue (Dhalla et al, 2011). 
Following the increased use of prescription 
opioids since the 1980s, dependence, 
morbidity and mortality has increased at 

most common cause of accidental death 
(Weisberg et al, 2014; Rudd et al, 2016). 
Although the problem is certainly worse 
in the USA, the UK is following a similar 
trend (Stannard, 2013). Per capita, the UK 
has the tenth highest rate of increase in use 
of opioids worldwide with a six-fold increase 
in opioid prescriptions between 1991 and 
2009 (Farias et al, 2017). Primary care saw 
double the prescription of weak opioids and 
a six-fold increase in prescriptions of stronger 
opioids between 2005 and 2012 (Foy et al, 
2016). 

This rise is despite a distinct lack of 
evidence for the efficacy of opioids in non-
cancer pain and a growing body of literature 
describing their dangers. Most doctors are 
unaware that there are no high quality 
randomized controlled trials to support these 
prescribing patterns, and that opioids are 
often prescribed for inappropriate ailments, 
for longer durations and in too high doses 
(Noble et al, 2008; Stannard, 2013).

While many of the negative effects of 
opioids have been known for centuries 
(increased risk of falls, addiction, respiratory 
depression and death), they also have a 
multitude of lesser known side effects such 
as an increased risk of osteoporosis and 
immune suppression (Freynhagen et al, 
2013). In addition, an increasing body of 
work suggests that opioids have a significant 
role to play regarding chronic abdominal 
pain, particularly in disorders of gut–brain 
interaction, or functional gastrointestinal 
disorders. 

Functional gastrointestinal 
disorders and the Rome foundation
The term functional gastrointestinal disorder 
was historically used to describe medically 
unexplained abdominal symptoms. 
These symptoms have been described and 
characterized since the 1980s by the Rome 
Foundation, an organization which has been 
central in leading research and providing 
education about functional gastrointestinal 
disorders. The ROME IV criteria are a 
collection of conditions relating to any 
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an alarming pace. While consumption of 
compounds derived from the opium poppy 
precedes documented history, the rise in 
opioids (i.e. synthetic and semi-synthetic 
compounds) began with the inception 
of diacetylmorphine in 1898 by Bayer. 
However, it was not until the late 1980s 
that prescribing opioids became common 
practice. In the 1990s new formulations 
were created by pharmaceutical companies, 
with claims of reduced potency and abuse 
potential. These promises, a programme to 
increase clinicians’ prescribing of these drugs 
and direct-to-customer marketing led to the 
crisis that we are faced with today (Van Zee, 
2009). 

The liberalisation of opioid prescribing 
was typified by Margo McCaffery’s definition 
of pain as ‘whatever the experiencing person 
says it is, existing whenever and wherever the 
person says it does’, in combination with the 
promotion of pain relief as a human right 
(Lipman, 2005) and aggressive ‘marketing 
in the evidence void’ by pharmaceutical 
companies (Dhalla et al, 2011). Now, 
prescription of opioids for chronic and non-
cancer pain has become commonplace, and 
opioid prescriptions for chronic abdominal 
pain more than doubled in the USA between 
1997 and 2008 (Dorn et al, 2011; Kurlander 
and Drossman, 2014). In the USA, deaths 
from prescribed opioids have tripled since 
2000 and opiate overdose is now the second 
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combination of visceral hypersensitivity, 
altered mucosal function, altered motility, 
dysregulated gut microbiome and aberrant 
CNS processing (Drossman, 2016). There 
has been a move away from the term 
functional, in order to emphasize the 
complex interaction between the brain and 
the gastrointestinal tract. The preferred 
term is disorders of gut–brain interaction, 
although the term functional, which has 
become a non-specific phrase ironically 
meaning psychological in origin rather than 
a disorder of function or physiology, is still 
used in the literature (Drossman and Hasler, 
2016). 

Mechanisms of disorders  
of gut–brain interaction  
and the biopsychosocial model
There are many proposed mechanisms to 
explain why these symptoms and syndromes 
occur on a biochemical, histological 
and structural level. The emerging field 
of neurogastroenterology explores the 
associations between neural cells and 
immunological function, and has led to 
the term brain–gut axis. In addition to 
this physiological dysregulation, there is a 
significant contribution and interaction of 
psychological, environmental and social 
subsystems, the combination of which 
provide the backdrop for disorders of the 
brain–gut axis. 

The biopsychosocial model presents the 
theory that many factors, such as genetics, 
childhood development and sociocultural 
influences, affect psychological development 
(Drossman, 2016). Essentially, a disorder of 
gut–brain interaction is the result of the 
interplay of neurogastroenterology and 
psychosocial influences via the brain–gut 
axis. The Rome IV criteria classifies these 
into anatomical regions and distinguishes 
paediatric-specific conditions (Appendix 1) 
(Schmulson and Drossman, 2017). Of these 
diagnoses, this article discusses centrally-
mediated abdominal pain syndrome and 
narcotic bowel syndrome as long-term 
opioid use can exacerbate these conditions.

Centrally-mediated abdominal pain 
syndrome 
Centrally-mediated abdominal pain 
syndrome is characterized by severe 
abdominal pain unrelated to gut function 
(i.e. ingestion or defecation), which is present 
for at least 6 months and which cannot 

be explained by dysfunction in mobility, 
metabolism or within the viscera. It is 
thought that centrally-mediated abdominal 
pain syndrome is caused by central 
neurological sensitization and disinhibition 
of pain signals, although there appear 
to be strong genetic and environmental 
components (Keefer et al, 2016). Association 
with psychiatric or somatic conditions (such 
as anxiety, fibromyalgia and chronic fatigue 
syndrome) is also strong, but this does not 
exclude a certain level of gastrointestinal 
dysfunction (Keefer et al, 2016).

Narcotic bowel syndrome 
Narcotic bowel syndrome is also known 
as opioid-induced gastrointestinal 
hyperalgesia. It is defined by the 
paradoxical increase in abdominal pain 
associated with ongoing or increased dose 
of opioids (Grunkemeier et al, 2007). It is 
estimated that narcotic bowel syndrome 
has a prevalence of approximately 5% 
in chronic opioid users (Kurlander and 
Drossman, 2014). Pain is the predominant 
symptom, but narcotic bowel syndrome 
can be associated with nausea, abdominal 
distension, intermittent vomiting and 
constipation (Grunkemeier et al, 2007). 

In patients with abdominal pain, opioids 
may appear helpful initially, but tachyphylaxis 
soon occurs, often resulting in prescribed 
or self-administered increases in dosages. 
This leads to an increase in symptoms and 
reduction in bowel motility (Grunkemeier 
et al, 2007). Although opioid cessation is 
typically very difficult in this patient group, 
most patients with narcotic bowel syndrome 
will experience an improvement in their 
pain once opioids have been withdrawn 
(Drossman et al, 2012).

Management strategies to mitigate 
opioid dependency
Managing these complex patients presents 
a clinical challenge, and it is important to 
make a distinction between those already 
established on opioids, and new patients 
being investigated for organic abdominal 
pain who are opiate naïve. The first group 
require a strategy of opioid deprescribing or 
containment, and for the second, prevention 
of dependency is vital. In both subgroups, 
a multidisciplinary approach should be 
used, involving primary and secondary 
care in addition to community nursing and 
psychologists.

In disorders of gut–brain interaction, it 
is inappropriate to use opioids even in the 
short term for the reasons discussed above, 
although there may be circumstances in 
patients with organic abdominal pain 
where opioids could temporarily ease severe 
symptoms. In this group it is important to 
counsel patients about the goals of treatment, 
the short- and long-term risks of opioids, and 
to set clear boundaries about consequences 
of aberrant drug-taking behaviour (e.g. 
opioid supply from multiple sources, 
requests for ‘lost’ medication and parenteral 
administration). A useful way to achieve this 
is using an opioid contract, which includes 
an explicit agreement that if the treatment 
does not show benefit in reasonable doses 
(120 mg of oral morphine equivalent per 
day), that this constitutes treatment failure 
and that the opioid prescribing will end 
(Freynhagen et al, 2013). 

The initiation of opioids should be 
considered a trial with realistic goals and 
expectations (e.g. pain reduction, rather 
than cessation) and an improved quality of 
life. It is important that benzodiazepines are 
stopped before initiating a trial of opioids, 
and patients should be thoroughly assessed 
for concomitant illicit drug use, which can 
be common in this group. An opioid risk 
tool has been developed in order to estimate 
the probability of aberrant behaviour in 
patients on long-term opioid therapy (Table 
1) (Webster and Webster, 2005). 

The potential for future dependency 
should also be assessed, and several 
characteristics have been identified in 
patients at risk of long-term opioid use: 
female gender, middle age, socioeconomic 
deprivation, obesity, multiple comorbidities, 
pre-existing mental health disorders, 
and patients already on benzodiazepines, 
anticonvulsants or antidepressants (Foy 
et al, 2016). Given that opioids are more 
likely to be prescribed in higher doses and 
for a longer duration to vulnerable patients 
with mental health and substance abuse 
comorbidities, clinicians should pause to 
consider whether they are simply trying 
to alleviate and comfort a ‘broader range 
of distress’ with the blunt and unproven 
instrument of a narcotic prescription 
(Sullivan and Ballantyne, 2012).

If prescribing opioids is necessary, it is 
important to coprescribe laxatives to reduce 
the risk of opioid-induced constipation. 
It is also advisable to avoid cyclizine as an 

British Journal of Hospital Medicine, October 2019, Vol 80, No 10� C151

What They Don’t Teach You In Medical School
©

 2
01

9 
M

A 
H

ea
lth

ca
re

 L
td



antiemetic, as this has strong anticholinergic 
and opioid-potentiating activity, as well as 
sedative effects (Thursby-Pelham et al, 2009). 
An important preventative measure in the 
authors’ experience is to restrict inpatient 
intravenous opioid prescribing to 48 hours. 
This allows time to review previous tests and 
consultations, thus avoiding unnecessary 
duplication and contradictory messages. 
It also gives the clinician the opportunity 
to reassess symptoms and discuss ongoing 
management with pain specialists. 

Designating a named responsible clinician 
avoids the ‘collusion of anonymity’ where 
patients navigate a path from one specialist 
to another. A good summary of key 
strategies has been made by the Faculty of 
Pain Management of the Royal College of 
Anaesthetists (Table 2).

For patients with symptoms consistent 
with disorders of gut–brain interaction, 
it is important to develop and maintain 
a strong doctor–patient relationship, 
which includes validation of the patient’s 

symptoms and experiences. Allocation 
of a named physician allows continuity 
of care and avoids multiple, confusing 
and often contradictory opinions. This 
‘joined-up’ coordinated approach will be 
essential if deprescribing is to be achieved. 
Discussions should include an explanation 
of the experience of visceral hypersensitivity 
and how it can be caused by opioid-related 
dysfunction of the brain–gut axis, and 
therefore the rationale for de-escalation 
(Grunkemeier et al, 2007). 

Cessation of opioids is associated with 
reduced abdominal pain in those taking 
them long term, and those who do not 
relapse continue to improve their symptoms 
over time. Opioid detoxification has an 
89.7% success rate initially with rapid 
dose reduction between 10–30% per 
day, but this has a high relapse rate – two 
thirds restarted narcotic medication after 
an average of 3 months (Drossman et al, 
2012). The authors’ practice has been to 
deprescribe in an outpatient setting by 
10% at intervals ranging between weekly 
and monthly with a fixed timetable agreed 
with the patient.

While details of pharmacological 
adjunctive therapy during opioid cessation are 
beyond the scope of this article, their purpose 
is to prevent symptoms of withdrawal, 
lessen anxiety and provide analgesia for the 
underlying pain (Grunkemeier et al, 2007). 
Examples include tricyclic antidepressants 
(such as amitriptyline) and serotonin-
noradrenaline reuptake inhibitors (duloxetine 
and venlafaxine), clonidine, gabapentin, 
pregabalin and even a short course of 
benzodiazepines. A multidisciplinary 
approach is essential to prevent relapse. 
Those who are successful in stopping opioids 
report significant improvements in their pain 
(Drossman et al, 2012).

CURRICULUM CHECKLIST
This article addresses the following 
requirements from the general internal 
medicine training curriculum

■■ Managing an acute specialty-related take

■■ Managing patients in an outpatient 
clinic, ambulatory or community setting 
(including management of long-term 
conditions)

■■ Managing medical problems in patients 
in other specialties and special cases.

Table 2. Summary of opioid strategies 

Opioids are very good analgesics for acute pain and for pain at the end of life but there is little 
evidence that they are helpful for long-term pain

A small proportion of people may obtain good pain relief with opioids in the long term if the dose can 
be kept low and especially if their use is intermittent (however, it is difficult to identify these people at 
the point of opioid initiation)

The risk of harm increases substantially at doses above an oral morphine equivalent of 120 mg/day 
but there is no increased benefit: tapering or stopping high-dose opioids needs careful planning and 
collaboration

If a patient has pain that remains severe despite opioid treatment it means the opioids are not 
working and should be stopped, even if no other treatment is available

Chronic pain is very complex and if patients have refractory and disabling symptoms, particularly if 
they are on high opioid doses, as very detailed assessment of the many emotional influences on their 
pain experience is essential

From Faculty of Pain Medicine (2019)

Table 1. Opioid risk tool

Item 
Mark each box 
that applies

Item score if 
female

Item score if 
male

1. Family history of 
substance abuse

Alcohol ❏ 1 3 

Illegal drugs ❏ 2 3 

Prescription drugs ❏ 4 4 

2. Personal history 
of substance abuse

Alcohol ❏ 3 3 

Illegal drugs ❏ 4 4 

Prescription drugs ❏ 5 5 

3. Age (mark box if 16–45 years) ❏ 1 1

4. History of preadolescent sexual abuse ❏ 3 0

5. Psychological 
disease 

Attention deficit disorder, 
obsessive-compulsive disorder, 
bipolar, schizophrenia 

❏ 2 2 

Depression ❏ 1 1 

Total  — — 

Total score risk category: low risk: 0–3; moderate risk: 4–7; high risk: ≥ 8 

From Webster and Webster (2005)
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Conclusions
Improved awareness of the risk of opioids, 
particularly in disorders of gut–brain 
interaction, makes the prevention of new 
cases of opioid-dependent patients, and 
deprescribing in existing patients, timely and 
urgent. Clinicians all need to become opioid 
aware. A multidisciplinary approach is 
essential to set realistic goals about symptom 
relief, work with patients to reduce opioids, 
and to educate patients and colleagues to 
prevent new cases.  BJHM
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including narcotic bowel syndrome are 
a potential risk in vulnerable patient 
groups.

■■ Opioids should not be started in patients 
with a disorder of gut–brain interaction.

■■ If intravenous morphine is required on 
admission to hospital, consider limiting 
its use to no more than 48 hours, while 
assessing for organic pathology.

■■ If a trial of opioids is appropriate, 
they should only be started with prior 
discussion of risks with the patient, 
with an understanding that they will be 
stopped and not escalated if ineffective.

■■ Successful opioid de-escalating requires 
a multidisciplinary team approach.

■■ Opioid awareness is key to preventing 
new cases.
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A. Oesophageal 
disorders

A1. Functional chest pain

A2. Functional heartburn

A3. Reflux hypersensitivity

A4. Globus

A5. Functional dysphagia

B. Gastroduodenal 
disorders

B1. Functional 
dyspepsia

B1a. Postprandial distress syndrome 

B1b. Epigastric pain syndrome 

B2. Belching 
disorders

B2a. Excessive supragastric belching

B2b. Excessive gastric belching

B3. Nausea 
and vomiting 
disorders

B3a. Chronic nausea vomiting 
syndrome 

B3b. Cyclic vomiting syndrome 

B3c. Cannabinoid hyperemesis 
syndrome 

B4. Rumination syndrome

C. Bowel disorders C1. Irritable bowel syndrome (IBS)

C2. Functional constipation IBS with predominant 
constipation (IBS-C)

C3. Functional diarrhoeaI IBS with predominant 
diarrhoea (IBS-D)

C4. Functional abdominal bloating/distension IBS with 
mixed bowel habits (IBS-M)

C5. Unspecified functional bowel disorder IBS 
unclassified (IBS-U)

C6. Opioid-induced constipation

D. Centrally-
mediated disorders 
of gastrointestinal 
pain

D1. Centrally-mediated abdominal pain syndrome 

D2. Narcotic bowel syndrome or opioid-induced 
gastrointestinal hyperalgesia

E. Gallbladder and 
sphincter of Oddi 
disorders

E1. Biliary pain E1a. Functional gallbladder disorder

E1b. Functional biliary sphincter of 
Oddi disorder

E2. Functional pancreatic sphincter of Oddi disorder

F. Anorectal 
disorders

F1. Fecal incontinence

F2. Functional 
anorectal pain

F2a. Levator ani syndrome

F2b. Unspecified functional anorectal 
pain

F2c. Proctalgia fugax

F3. Functional 
defecation 
disorders

F3a. Inadequate defecatory propulsion

F3b. Dyssynergic defecation

G. Childhood 
functional 
gastrointestinal 
disorders: neonate/
toddler

G1. Infant regurgitation

G2. Rumination syndrome

G3. Cyclic vomiting syndrome 

G4. Infant colic

G5. Functional diarrhoea

G6. Infant dyschezia

G7. Functional constipation

H. Childhood 
functional 
gastrointestinal 
disorders: child/
adolescent

H1. Functional 
nausea and 
vomiting 
disorders

H1a. Cyclic vomiting syndrome

H1b. Functional 
nausea and 
functional 
vomiting

H1b1. Functional 
nausea

H1b2. Functional 
vomiting

H1c. Rumination syndrome

H1d. Aerophagia

H2. Functional 
abdominal pain 
disorders

H2a. Functional 
dyspepsia

H2a1. Postprandial 
distress syndrome

H2a2. Epigastric 
pain syndrome

H2b. Irritable bowel syndrome 

H2c. Abdominal migraine

H2d. Functional abdominal pain – not 
otherwise specified

H3. Functional 
defecation 
disorders

H3a. Functional constipation

H3b. Non-retentive fecal incontinence

Appendix 1. Functional gastrointestinal disorders: disorders of gut–brain interaction

From Drossman (2016)
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