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INTRODUCTION

Chronic pain in cirrhosis is common, poorly characterized,
and uniquely morbid. Reported by 40%—79% of patients
with cirrhosis," it is a key driver of poor functional status
and quality of life.3-8! Patients with cirrhosis and chronic
pain also have significantly greater health care use.[”! Pain
management in cirrhosis can be complex because of
challenges in diagnosis and medical management.
Unfortunately, there is limited guidance outlining optimal
pain therapies in this population. Recent guidelines from
the American Association for the Study of Liver Disease
for palliative care and symptom management in decom-
pensated cirrhosis recommend consulting experts in pal-
liative care, psychiatry, and physical therapy,®! but pain is
common across the spectrum of disease severity, and

there is limited guidance on appropriate pain management in this population,
and pharmacologic treatment can be harmful, leading to adverse outcomes,
such as gastrointestinal bleeding, renal injury, falls, and hepatic encephal-
opathy. Chronic pain can be categorized mechanistically into three pain
types: nociceptive, neuropathic, and nociplastic, each responsive to different
therapies. By discussing the identification, etiology, and treatment of these
three mechanistic pain descriptors with a focus on specific challenges in
patients with cirrhosis, we provide a framework for better tailoring treatments,
including nonpharmacologic therapies, to patients' needs.

access to these supportive services can be difficult in
many settings. Furthermore, pain phenotypes, each
requiring specific treatments, have been poorly charac-
terized in cirrhosis. Thus, proper evaluation and diagnosis
are crucial to minimize unnecessary pharmacotherapy
and maximize clinical and patient reported outcomes in
patients with cirrhosis. Herein, we will define chronic pain
mechanistically and discuss the identification, etiology,
and treatment options for each type of pain with a focus on
unique challenges in patients with cirrhosis.

TYPES OF PAIN

Chronic pain can be characterized using three mech-
anistic descriptors: nociceptive pain, neuropathic pain,
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and nociplastic pain (Table 1).°! Nociceptive pain is
characterized by ongoing tissue damage or
inflammation. Neuropathic pain is characterized by
nerve damage in the peripheral or central nervous
system (CNS).[¥ In contrast, the term “nociplastic pain”
was introduced in 2016 to describe pain with no
evidence of tissue or nerve damage but with “clinical
and psychophysical findings that suggest altered
nociception,”®1% such as pain associated with
fibromyalgia (FM) or irritable bowel syndrome (IBS).
[10.1] Patients with nociplastic pain may present with a
history of widespread pain refractory to intervention
(e.g., opioids, surgery),l'?l as well as accompanying
CNS-driven complaints (e.g., fatigue, sleep difficulty,
mood dysregulation, and memory or concentration
problems).['8! The three pain types are not mutually
exclusive and can co-occur with variable degrees of
overlap.

CHALLENGES IN THE MANAGEMENT
OF CHRONIC PAIN

Cirrhosis presents unique challenges in pain manage-
ment. First, consensus is lacking for the management of
pain, and pharmacologic options are limited. There are
recommendations to limit the use of acetaminophen
(<2 g per day) and avoid nonsteroidal anti-inflamma-
tory drugs (NSAIDs)/opioids.[4'3] If opioids are to be
considered, expert opinion recommends weak opioids
such as tramadol or hydromorphone for nociceptive
pain and tricyclic antidepressants (TCAs) or gabapentin
for neuropathic pain.['® Efficacy data, however, are
limited.

Second, virtually any pharmacologic intervention can
be difficult and dangerous for patients with cirrhosis.[%!
For example, NSAIDs are used by 10%-30% of
patients with cirrhosis,['® increasing the risk of ascites,
kidney injury, and gastrointestinal bleeding.['’8 Even
short-term use of NSAIDs can be deleterious, as just
five doses of 500 mg of naproxen has been correlated
with decreased kidney function, decreased response
to furosemide, and inhibited platelet aggregation
and thromboxane B, production in patients with
cirrhosis.['8l Prescription rates for gabapentin have also
increased severalfold.['"¥ Both opioids and gabapenti-
noids are associated with unique harms in cirrhosis,
including worse health-related quality of life (HRQOL)[2!
and increased risk of hepatic encephalopathy (HE),[' a
frequent complication of cirrhosis that markedly
increases mortality.?"! The mechanisms for the harms
of psychoactive medications are multifold. First, cir-
rhosis pushes toxins from the gastrointestinal tract (e.g.,
ammonia) that would be normally detoxified by the liver
into the bloodstream. These toxins impact brain and
muscle function, leading to depression, sleep disturb-
ance, impaired physical function, and poor HRQOL.[3:22

These toxins lead to a dominant inhibitory tone in
the brain that is exacerbated by drugs like gabapentin
and benzodiazepines. Second, because opioids
prolong intestinal transit time, a key determinant of
toxin translocation from the gut, increased toxin load
results. Despite the fact that opioids are not thought
to be efficacious in chronic noncancer painf3 and
are associated with significant side effects, as many
as half of patients with cirrhosis are prescribed
opioids.[24.2%1 Opioid prescription occurs more frequently
in cirrhosis than in other chronic diseases!?d and is
associated with a higher risk of opioid-related toxicity
and overdose in patients with liver disease.?®! Further-
more, opioids are often prescribed with benzodiaze-
pines,?5 compounding the risk of adverse events,
including falls’?”l and potential overdose deaths.[28]
Thus, it is imperative to select pain management
modalities to improve pain control while avoiding
serious complications (Figure 1). To do so, we need
to better understand and characterize the mechanistic
drivers of pain in cirrhosis.

OPPORTUNITIES IN THE
MANAGEMENT OF CHRONIC PAIN

Pain management is moving toward a precision
approach based on the type of pain a patient is
experiencing (Figure 2).°! This is especially true in the
setting of central sensitization or nociplastic pain, for
which the effective treatments are different than those
used to treat nociceptive pain.l®! There are limited data
mapping the types of chronic pain that individuals with
cirrhosis might experience and to consider the concept
of nociplastic pain or “central sensitization” in addition
to pain from tissue damage (nociceptive) or nerve
damage (neuropathic).[¥! Patients with cirrhosis have a
disproportionately high burden of nociceptive pain (e.g.,
fractures, abdominal distension, muscle cramping)®!
and neuropathic pain (e.g., peripheral neuropathy),
[29-31] 35 well as an unknown prevalence of nociplastic
pain (e.g., disorders of the brain—gut interaction).
However, it is likely that nociplastic pain contributes to
the burden of chronic pain in patients with cirrhosis
given that multiple common conditions, such as low
back pain and osteoarthritis, can be considered “mixed
pain” states, in that they can have nociceptive,
neuropathic, and/or nociplastic elements.[32 Further-
more, continuous nociceptive pain states (e.g., arthritis,
cancer) can lead to nociplastic pain.[°11]

Optimal treatment for nociplastic pain contrasts with
that for nociceptive pain, where therapy is generally
peripherally directed (e.g., analgesics, opioids, injec-
tions), and instead involves an emphasis on non-
pharmacologic therapies.[®! Failure to select therapies
for the mechanism of pain will result in suboptimal
outcomes. Accordingly, there is a pressing need to
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apply tools to identify nociplastic pain in cirrhosis and
develop interventions to address it.

A CLOSER LOOK AT NOCIPLASTIC
PAIN

In contrast to defining a specific pathology in a given
organ, nociplastic pain is an umbrella term that
encompasses the variety of conditions characterized
by dysfunctional pain processing, such as FM, IBS,
temporomandibular disorder, and bladder pain
syndrome.[*-1"l These conditions are posited to share
a common mechanism and therefore tend to overlap
within individuals.['1:33]

TABLE 1 Mechanistic characterization of pain

Nociceptive

Definition (IASP)[128] “Pain that arises from actual or threatened
damage to non-neural tissue and is due

to the activation of nociceptors““zg]

Somatic[113]: Well-localized, repq%qﬁjcible,

proportional to injury. VisceraI[
Diffuse with referred pain, autonomic
symptoms (e.g., sweating, nausea,
changes in heart rate)

Clinical features

[113]

Diagnosis/screening Physical examination, imaging

Pharmacologic:“z‘” NSAIDs,
Fcetamin?phen, opioids Interventional:
9,113,123 surgery, injections

Treatment

Classic examples Trauma, surgery [114]

Examples in cirrhosis Fractures,ms] af(iites,mﬁ]
splenomegaly,1 muscle cral ps,[117]
musculoskeletal disease, and

mastalgia from aldgsterone
antagonists[1 12

Mechanisms

The putative cause of nociplastic pain is “central
sensitization,” characterized by aberrant pain process-
ing in the peripheral and CNS that leads to increased
pain sensitivity.[®11.34 Although various pathways can
be disrupted, overall, this aberrancy is defined by
augmented pain processing and/or diminished pain
inhibition.%1"! For instance, quantitative sensory testing
(QST) techniques can be used to quantify pain
sensitivity by applying discrete, measurable stimuli to
different areas of the body and observing response
(e.g., behavioral responses, pain ratings, and physio-
logical data)."V! QST findings show that temporal

summation,

Neuropathic

“Pain caused by a lesion or
disease of the somatosensory
nervous system” 128]

Abnormal sensation with
overlying pain in a
neuroanatomical
distribution! 138!

Physical examination!138:139]
+ confirmatory testing“zg],
screening tools: NTurcipathic
Pain Questionnaire, 141
painDETECT (PD-Q)['4]

Nonpharmacologic:“29'145]
adjunct integrative therapies

Pharmacologic:129.139.144]

gabapentin/pregabalin, TCA, or

SNRI; lidocaine patch, tf)pical

capsaicin. Interventional: 129,139

nerve blocks, nerve stimulation,

intrathecal therapies

Diabetic neuropathy, painful
polyneuropathy, painful
radiculopathy, trigeminal
neuralgia, postherpetic
neuralgia, small fiber
neuropathy[114’129'130]

Painful peripheral
neuropathy[29'31 ,132-137]

designed to evaluate ascending pain

Nociplastic

“Pain that arises from altered
nociception despite no clear
evidence of actual or
threatened tissue damage
causing the activation of
peripheral nociceptors or
evidence for disease or lesion
of the somatosensory system
causing the pain” 12

Fluctuating, dull-aching,
widespread pain and
comorbid symptoms (e.g.,
sleep, psychological,
memory, and/or fatigue
problems)[g] + Sensory
sens'ktivi]ty (e.g.,

light, 63 smeIIs[64])

Patient history[g], screening
tools: 2016 Fibromyalgia
Survey Criteria?g'agq

Nonpharmacologic:[9'68]
education, self-directed
therapies

Pharmacologic:['®! Low-

dose TCA (e.g.,

cyclobenzaprine 5-20 mg at

bedtime), SNRI (depression,
fatigue), gabapentinoids (sleep,
anxiety)

Fibromyalgia, irritable bowel
syndrome,
temporomandibular disorder,
bladder pain, pelvic pain[g_1 1

Fibromyalgia[51]

Abbreviations: IASP, International Association for the Study of Pain; NSAID, nonsteroidal anti-inflammatory drug; TCA, tricyclic antidepressant; SNRI, serotonin and

norepinephrine reuptake inhibitor.
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perception, is enhanced in chronic pain conditions.[35.36]
Likewise, conditioned pain modulation, designed to
evaluate pain inhibitory pathways, is reduced in those
with chronic pain.l?7]

Initially, “central sensitization” was thought to reflect
spinal amplification of peripheral nociceptive stimuli.38l
However, further research suggested supraspinal involve-
ment, evidenced by QST showing that individuals with
chronic pain conditions (e.g., FM, IBS, back pain) have
hypersensitivity to pain at the symptomatic site, as well as
in asymptomatic body areas.''3%41 These findings,
along with the common co-occurrence of centrally driven
symptoms (i.e., fatigue, sleep difficulty, mood disturbance,
and memory problems), indicate that the CNS plays an
important role in creating chronic pain states.[%111342]
Furthermore, whereas it was once believed that peripheral
nociceptive input was necessary for central sensitization
to occur (i.e., a “bottom up” central pain mechanism),
central sensitization may also originate within the CNS
(i.e., a “top down” central pain mechanism).[']

Imaging findings exploring brain structure, function,
and neurochemistry corroborate and further clarify the
role of the CNS in central sensitization.®'"! Structural
MRI studies show differences in gray matter volume for
pain processing regions in individuals with chronic
pain.3l Functional MRI data show increased neural
connectivity in pain processing regions associated with
clinical pain®4 and decreased connectivity following
successful pain treatment.?! In addition, proton MRI
spectroscopy shows increased excitatory and
decreased inhibitory neurotransmitter levels in pain
processing regions associated with chronic pain.[!
Taken together, these results suggest that CNS
dysfunction is an important mechanistic driver of pain

pathophysiology.!'"]
Nociceptive
pain
Neuropathic
pain

& ™
Fatigue/frailty f

Cognitive \
dysfunction =

Associated Nociplastic
> symptoms pain
Mood
disorders
Sleep omm
disorders |—| .
FIGURE 1

hepatic e{\c?phalopathy. 19
cirrhosis.2”l HRQOL, health-related quality of life.

Although chronic pain conditions can involve an
interplay of nociceptive, neuropathic, and nociplastic
elements,? identifying patients who may have higher
degrees of nociplastic pain is helpful for treatment
purposes, especially in cirrhosis, in which appropriate
analgesic use is a complex decision.['" In general,
nonpharmacologic therapies (e.g., exercise, psycholog-
ical therapies, integrative therapies) are emphasized for
the treatment of nociplastic pain,® '3 as oral analgesics
are of limited efficacy in chronic pain, generally,” and
opioids may make pain in conditions such as FM worse
through opioid-induced hyperalgesia.[*8! Nociplastic
pain conditions are also associated with increased
sensitivity to medications and related adverse
effects.[*9 Furthermore, the comorbid symptoms asso-
ciated with nociplastic pain provide additional treatment
targets.[13:50]

Using what is known about the clinical features,
diagnostic methods, and first-line treatments of noci-
ceptive, neuropathic, and nociplastic pain conditions,
generally, we can provide a framework for applying
these principles to patients with cirrhosis, highlighting
considerations specific to liver pathology.

Epidemiology

As a relatively new mechanistic descriptor for chronic
pain states,'% the overall prevalence of nociplastic pain
conditions in patients with cirrhosis has not been well
documented. A study exploring FM symptoms and liver
disease, however, showed that 27% of participants with
cirrhosis met criteria for FM: the prototypical nociplastic
pain condition.5 Unsurprisingly, the participants with
FM symptoms were also more likely to have mood and

Poor HRQOL

overuse

I
q Opioid, gabapentin
®

Adverse

outcomes

- s

é Overt hepatic

encephalopathy

Adverse outcomes associated with chronic pain in patients with cirrhosis. Chronic Fain, including nociceptive pain, neuropathic
pain, and nociplastic pain (along with associated symptoms),[g] is correlated with high rates of opioid 29]

with cirrhosis. Both opioid and gabapentinoid use are correlated with poor functional status and_quality of life,
Furthermore, opioids are often prescribed with benzodiazepines,

and gab[apef\tin[19 prescription in patients
36l as well as increased risk of
increasing the risk of falls in patients with
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Patient presents with cirrhosis
and widespread pain

History and Physical Exam
+

Screening questionnaires

Nociceptive pain

Neuropathic or
nociplastic pain

Address comorbid symptoms

Sleep, mood, memaory, faligue, and psychiatric disorders

General
principles

Employ multimodal therapies

[ Emphasize self-management tools

Self-care slrategies are the foundational steps in management ]
Encourage several nonpharmacologic self-care strategies 1

-man d i
Emaotions
Cognitions
Behaviors

Sleep
Enviranment

Self-directed
management

= I 1
Pleasant activity scheduling, Mindfulness
Reframing, Mindfulness, Relaxation
Exercise, Diet, Pacing, Acupressure, Goal setting
Behavioral sleep strategies, Sleep hygiene
Social support, Accessibility, Communication

\
N

Pharmacologic

+ Acetaminophen (500 mg g6
hours, max 2 g)

« Topical NSAIDs (e.g., diclofenac

Interventional

* Surgery to treat
peripheral pain source
(e.g., nerve

gel) decompression)

= Injections into peripheral
pain source (e.g.,

Pharmacologic
« Lidocaine patch
= Topical capsaicin
*«TCAs
- Cyclobenzaprine 5-20 mg gHS
- Nortryptiline 10 mg gHS
+« SNRIs
- Duloxetine 30 mg daily
J | = Gabapentinoids

FIGURE 2

T =
= ©
85
S E « Opioids
E “E’ - Oxycodone 2.5 mg g6 PRN to
59 start intra-articular injections)
== - Hydromorphone 1 mg g6 PRN L
to start
- Ensure effective bowel
regimen

- Gabapentin 300 mg daily to start
- Pregabalin 50 mg BID to start
- Monitor for sedation and fall risk

Algorithm for the treatment of chronic pain based on mechanism. Summary of recommendations for the evaluation, diagnosis, and

treatment of chronic pain in patients with cirrhosis, emphasizing nonpharmacologic therapies as first-line treatment. BID, two times a day; PRN, as
needed; g6, every six hours; gHS, every night at bedtime; NSAID, nonsteroidal anti-inflammatory drug; SNRI, serotonin and norepinephrine

reuptake inhibitor; TCA, tricyclic antidepressant.

sleep disturbances, reflective of a centralized pain
state.l'351 Despite a lack of research specifically
exploring nociplastic pain conditions (i.e., widespread
pain, FM, chronic low back pain, temporomandibular
disorder, IBS, bladder pain syndrome, pelvic pain)¥ in
patients with cirrhosis, there appears to be a correlation
between the clinical proxies of central sensitization and
cirrhosis.[® First, sleep quality is generally poor. Among

a cohort of 300 patients with compensated cirrhosis, the
prevalence of poor sleep according to the Pittsburgh
Index was 63%.52 Second, depression and anxiety are
each prevalent in >30% of patients with chronic liver
disease, with 18% of patients receiving antidepressants
and benzodiazepines.525% Third, fatigue is extremely
common but poorly defined.’¥ Frailty, defined using
physical performance batteries, affects 40%-50% of



HEPATOLOGY

| 295

patients with cirrhosis.5559 Up to 53% of outpatients
with compensated cirrhosis cannot perform more than
10 chair stands within 30 seconds.[6% Additionally, 9%
of outpatients with compensated cirrhosis are depend-
ent on assistance with activities of daily living,®? as are
28% of inpatients with cirrhosis without HE and 39% of
those with HE.[%8! Fourth, cognitive deficits are common,
including among patients without prior HE. Cognitive
dysfunction in cirrhosis or HE exists as a spectrum from
to minimal (subclinical deficits in executive function and
motivation) to overt (disorientation and coma). It is
estimated that minimal HE is present in up to 60%—-80%
of patients with cirrhosis.®"l Furthermore, 34% of
compensated outpatients have poor executive function
skills according to the inhibitory control test.®2 Taken
together, these findings indicate that patients with
cirrhosis may have a high degree of central sensitiza-
tion, and thus, nociplastic pain may be an important
contributor to chronic pain.

Diagnosis

The diagnosis of nociplastic pain requires provider
recognition and characterization including the quality
and severity of the pain complaint and associated
symptoms, as well as functional status.®! Classically,
patients will report a fluctuating, dull/aching pain that is
widespread; however, there may also be a neuropathic
element to the pain, described as burning or tingling, for
instance.®13 Patients may also report associated
symptoms (e.g., sleep, psychological, memory, and/or
fatigue problems)® and/or sensitivity to other sensory
stimuli such as light®3 or displeasing smells.[64! Patient
history may reveal a long history of pain and/or
associated symptoms that were refractory to analgesics
or therapies aimed at peripheral pain sites, such as
injections.!®! Other indicators of possible nociplastic pain
include significant health care use, a high level of
distress related to pain, and a family history of chronic
pain or psychological disorders.®! Psychiatric disorders
(e.g., mood disorders) are often comorbid with noci-
plastic pain conditions.®'1131 Although there is no
established causal link between psychiatric disorders
and nociplastic pain, the relationship is likely bidirec-
tional because both conditions have similar risk factors,
such as trauma, and related disease mechanisms (i.e.,
neurotransmitters influencing both pain and mood).
[9.11.131 Physical and laboratory examinations are gen-
erally unrevealing.['®! Although diagnosis of nociplastic
pain is clinical, questionnaires can aid in evaluation of
pain location and severity.®! The 2016 Fibromyalgia
Survey Criteria is a self-report tool that assesses pain
location (measured by the widespread pain index using
a body map) and symptom severity (measured by the
symptom severity scale).®% The continuously scaled

Fibromyalgia Severity Score can be considered a
measure of central sensitization.®!

Treatment

The approach to nociplastic pain should begin with an
accurate diagnosis and empathetic validation from the
physician that the patient's symptoms are real.[®! Patient
education about nociplastic pain is important, including
treatment options and realistic treatment goals, with an
emphasis on symptom management, improved quality
of life, and maintaining healthy lifestyle habits versus
pain elimination. First-line treatment of nociplastic pain
should generally start with education and nonpharma-
cologic self-directed therapies, advancing in a stepwise
manner to more intensive interventions as required.
This graded approach is endorsed by the US Veterans
Health Administration in their “Stepped Care Model of
Pain Management.”%667] |n this model, the first step
outlines self-care options that can be performed by the
patient independently, such as sleep hygiene or
relaxation, without the need for an additional
provider.6768] This step is foundational. A patient
engaged in healthy behavioral practices and participat-
ing in his/her own pain self-care can help optimize the
benefits of professionally led interventions. Step two
involves assessment and treatment by a primary care
provider and may or may not involve medications.[6”]
Step three includes secondary consultation, for
instance with a therapist for behavioral therapies, such
as cognitive behavioral therapy (CBT) or physical
therapy.l®”1 CBT tends to have a small, short-term
(1-6 months) benefit in pain and moderate, intermedi-
ate-term (6—12 months) benefit in function.®®70 Step
four proposes referral to a tertiary pain center, such as
an interventional pain clinic.[67.68l

Beginning with step one, self-management methods
not only address pain but can also improve the
comorbid symptoms that commonly accompany noci-
plastic chronic pain, including fatigue, sleep difficulty,
mood disturbance, and memory problems.58 For
instance, mindfulness strategies have been shown to
improve both depression and sleep quality in men with
cirrhosis” and have also been shown to improve pain
in various chronic pain conditions.®®! Furthermore,
improving mood can increase pain tolerance.[68.72]

Self-management strategies can influence the proc-
essing of pain via five modalities: mood, cognitions,
behaviors, sleep, and environment (Figure 2).[8
Baseline mood and stress levels can impact pain
processing.[873  Methods like pleasant activity
scheduling™ and mindfulness techniquesl’® to
improve mood and reduce stress may optimize the
conditions under which nociception and, subsequently,
pain is experienced by the individual.[68]
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Cognitive restructuring can help to change the
automatic negative appraisal of pain (e.g., pain
catastrophizing) that can influence the context in which
pain is experienced. Cognitive restructuring or “refram-
ing” helps to neutralize negative thoughts and emo-
tions that can make pain worse.[6876.771 Relaxation
techniques, such as progressive muscle relaxation or
meditation, represent another cognitive approach to
decreasing sympathetic nervous system arousal,
which can decrease pain and stress.[’8l Activities
designed to foster emotional resilience, such as
savoring positive experiences and practicing gratitude,
may improve coping in individuals and provide a
background of positivity by which to process the
experience of pain.["¥

Behavioral self-management techniques include exer-
cise, diet, and manual therapies (e.g., acupressure and
acupuncture).®®! A recent review of exercise for nociplastic
pain found that supervised low- to moderate-intensity
exercise is helpful in patients with primarily nociplastic
pain.® Long-term general aerobic, strengthening, or
meditative exercises (e.g., tai chi) were recommended.t%
Pacing, whereby individuals schedule activities, breaks,
and/or pace activities into shorter tasks, or graded
programs, whereby activity is slowly increased, can help
improve functioning in those with chronic pain.[8'82

Although no specific diet is recommended at this
time, a recent systematic review of nutritional factors
and chronic musculoskeletal pain found support for the
pain relieving effects of certain diets in nociplastic
conditions, for example vegan and FODMAP diets for
FM, a vegetarian diet for general musculoskeletal pain,
and caloric restriction for osteoarthritis.8%! Observational
research showed that protein intake was positively
correlated with pain thresholds in FM, and sugar and fat
intake were positively correlated with pain severity in
osteoarthritis.[3 Thus, dietary modification may be
helpful for certain patients.

Manual therapies, such as acupuncture, have shown
efficacy for chronic pain but require a trained practi-
tioner to administer.!#4 Acupressure, on the other hand,
can be performed by the individual using fingers or
objects to put pressure on acupuncture sites.[85!
Acupressure has shown efficacy in reducing pain and
improving physical function,’®5 as well as fatigue.!86!

The association between sleep disruption and
chronic pain is well-established, including evidence that
this relationship may be bidirectional, with worse pain
associated with worse sleep, and vice-versa.l87-91
Traditionally, pain has been thought to lead to sleep
disruption®7:92; however, more recent research has
shown that even in healthy individuals, just a single
night of sleep deprivation can lead to increased pain
sensitivity.[394 Thus, methods including behavior
change (e.g., sleep schedules, routines) and
mind-body exercises (e.g., tai chi, yoga), can be
useful [

Social support can positively impact pain experience
for those with chronic pain.[?6971 For instance, greater
social support has been shown to reduce levels of
disability and increase treatment participation. 8 |n
addition, satisfaction with social support has been
linked with greater use and effectiveness of coping
strategies.® Thus, encouraging meaningful social
connection can be a helpful tool.

More recently, various digital self-management tools
integrating nonpharmacologic therapies have been
developed for chronic pain.l'°! Created by our group,
www.PainGuide.com is a free, evidence-based digital
self-management program for chronic pain grounded in
cognitive and behavioral pain management principles
focusing on exercise and behavioral interventions for
patients with chronic pain.['9"-1%31 An early version of
PainGuide (named FibroGuide) was evaluated in a
randomized controlled trial with individuals with FM as
an unguided, therapist-less intervention. In this study,
the digital self-management program demonstrated
superior 6-month outcomes for both pain and functional
status relative to usual and customary medical care.[194
Other condition-specific versions of PainGuide have
demonstrated similar efficacy including for osteoarthritis
(“‘ENGAGE”),['%]  chemotherapy-induced peripheral
neuropathy (‘PROSPECT”),l'% multiple sclerosis (My
MSToolkit),['71 and geriatric musculoskeletal pain
(“STEPS”).l108]

Classic analgesic therapy is of limited efficacy for
nociplastic pain,“’! although NSAIDs and acetaminophen
may be helpful for relieving peripheral pain that could
presumably be contributing to central sensitization.[®! Low-
dose tricyclic compounds (e.g., low-dose cyclobenzaprine
5-20 mg at bedtime) are first-line and can relieve multiple
symptoms.["3l Otherwise, pharmacologic therapy should
generally target symptoms comorbid with pain.l"®! For
instance, serotonin norepinephrine reuptake inhibitors
(SNRIs) (e.g., duloxetine at 30mg daily) can relieve
depression or fatigue, and gabapentinoids can relieve
difficulties with sleep or anxiety.l'3109-111l Overall, individ-
ualized multimodal therapy should be emphasized.l!

Despite the risks of analgesic therapies, patients with
cirrhosis and their physicians are often afraid to stop
opioids and gabapentin.''? In a qualitative study of
semistructured interviews with patients with cirrhosis on
opioids and their clinicians, both cited their belief that
nonpharmacologic interventions for pain were unproven
as the key reason for continuing risky medications.[''?]
This thinking is erroneous given that no intervention for
pain offers more than modest relief for most patients;
however, medications tend to have far greater adverse
events than do the nonpharmacologic approaches for
comparable effect sizes.['347] Greater need for educa-
tion on the merits of nonpharmacologic approaches is
needed, as is additional research on implementation of
these therapies, including digital self-management
programs.
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NOCICEPTIVE PAIN
Epidemiology

Nociceptive pain is the most well-understood type of
pain, arising from actual or threatened tissue
damage.l'% This is pain that occurs as a result of
nociceptor activation in a normal sensory nervous
system.[% Although nociceptive pain may play a role
in the development of chronic pain,i®1:113] this type of
pain is more likely to be acute, resolving when the injury
heals and inflammation decreases.l'’3114 |n patients
with cirrhosis, nociceptive pain can result from diverse
causes, including pathologic fractures,[''9 ascites, !l
splenomegaly,!"l muscle cramps,[''”! musculoskeletal
disease (e.g., avascular necrosis, cellulitis, septic
arthritis, spondylodiscitis),[''®! and mastalgia,!''9.12% for
instance. Whereas the overall prevalence of nociceptive
pain in cirrhosis is not known, the high rate of opioid
prescription(2425 suggests that a substantial proportion
of these individuals are at least thought to be
experiencing nociceptive pain.

Diagnosis

Generally, somatic nociceptive pain is well-localized,
reproducible, and proportional to the injury.l'"3! Visceral
nociceptive pain, conversely, may be diffuse, with
referred pain to superficial areas, and can be associ-
ated with autonomic symptoms (e.g., sweating, heart
rate changes, nausea).['2"l Pain descriptors with high
specificity for nociceptive pain include heavy, stinging,
lacerating, and suffocating.['2?l Although diagnosis is
not always straightforward, given that pain may be
mixed (i.e., with nociceptive, neuropathic, and noci-
plastic components),!-32 definitive physical examination
or testing (e.g., imaging) can reveal a pain source that is
amenable to treatment.['13]

Treatment

The treatment of nociceptive pain generally involves
analgesics or interventions directed at the pain source
(e.g., surgery to decompress nerves, intra-articular
injections).%113.1231  Common analgesics, such as
acetaminophen, NSAIDs (topical and oral), and opioids,
are used.'?! Topical NSAIDs treat musculoskeletal
injuries with low risk.l'?*l Oral NSAIDs in patients
without portal hypertension, acetaminophen, or both
are first-line treatments for mild to moderate pain, based
on individual patient risk factors.['24l Muscle relaxants
can be used to relieve acute low back and neck
pain.['24l Opioids, such as oxycodone or hydrocodone,
may be used for acute pain that is severe or
unresponsive to initial therapies; however, the

recommended usage is for no more than three days
given the risks of adverse effects, including complex
dependency or even addiction.['?4l First-line medica-
tions should be continued during this period.[24]

In light of the potential for chronic pain to be
mixed,!®32 as well as for peripheral nociceptive input
to lead to central sensitization and nociplastic pain,®'"
the first-line self-directed nonpharmacologic, noninter-
ventional therapies recommended for nociplastic pain
may also be useful in patients who appear to have
primarily nociceptive pain. Beginning with these
treatments before considering pharmacologic agents
or other interventions also aligns with the stepped
method recommended for addressing chronic pain,
generally.[67.68.125]

Considerations in cirrhosis

NSAIDs are metabolized by the liver and are largely
protein-bound, leading to elevated serum levels in
patients with cirrhosis.['® Furthermore, NSAIDs inhibit
prostaglandins, leading to decreased renal perfusion
and increased risk of hepatorenal syndrome.['S) NSAIDs
also inhibit thromboxane A2 production, increasing
bleeding risk.'"¥ Given these risks, oral NSAIDs are
contraindicated in cirrhosis.l'415.126] Topical NSAIDs,
such as diclofenac gel, have not been researched in
patients with cirrhosis; however, their use is generally
accepted because the level of systemic absorption is
low.[® Acetaminophen, although associated with hep-
atotoxicity when taken in excessive doses, can be used
in patients with cirrhosis up to 2 g per day (500 mg every
6 h).[8.14.15.126] Myscle relaxants (e.g., cyclobenzaprine,
methocarbamol) are associated with sedation and
should be avoided in older individuals!'24127]; however
their use in cirrhosis has not been studied. Opioids are
primarily metabolized by the liver and are associated
with unique risks in cirrhosis, including altered pharma-
cokinetics (i.e., prolonged half-lives), HE, and risk of
addiction in a population with a higher rate of
alcoholism.[4.15.126] However, opioids can be started if
needed, for instance hydromorphone (1 mg every 6 h as
needed) or oxycodone (2.5 mg by mouth every 6-8 h as
needed).®l A fentanyl patch (12 mcg starting dose) can
be used in patients without sarcopenia/cachexia or
fever.[8l

NEUROPATHIC PAIN
Epidemiology

Neuropathic pain arises from “a lesion or disease of the
somatosensory nervous system,”l'28] which may result
in dysfunctional processing of sensory input in the brain
and spinal cord.['2%] Neuropathic pain conditions include
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diabetic neuropathy, painful polyneuropathy, painful
radiculopathy, trigeminal neuralgia, and small fiber
neuropathy.['29.130] Peripheral neuropathy, which can
be associated with neuropathic pain symptoms,['31 is
common in chronic liver disease and appears to be
independent of coexisting diabetes or alcohol
abuse.[29:31.132-137] Although the prevalence of painful
peripheral neuropathy in cirrhosis is unknown, a small
study showed that 15% of patients with cirrhosis had
symptoms consistent with neuropathy, such as numb-
ness and/or paresthesias.[']

Diagnosis

The diagnosis of neuropathic pain is typically based on
history, physical examination, and potential confirma-
tory testing.['2?! Neuropathic pain is characterized by
pain originating from a region of the body with abnormal
sensation.['38] Patients may report pain in the absence
of any stimulus; pain in response to normally nonpainful
stimuli, such as clothing or cold air (allodynia); and/or
pain out of proportion to a noxious stimulus (hyper-
algesia).['22138] The character of the pain may range
from abnormal sensations (e.g., tingling, numbness),
including temperature differences (e.g., burning, cold),
to pain that is sharp or stabbing.['29.138.139 The |ocation
of pain should follow a neuroanatomical distribution.[138]
If a patient presents with neuropathic pain (particularly
allodynia in a glove and stocking distribution) and
symptoms of dysautonomia (e.g., orthostatic hypoten-
sion, dyshidrosis, disorders of micturition, etc.), a
diagnosis of small fiber neuropathy should be consid-
ered, which is a disease of the small nerve fibers that
transmit pain and temperature stimuli.l30.1401

Physical examination will generally reveal sensory
examination abnormalities (e.g., to pin prick or thermal
testing) in the area of pain.['38.13% Confirmatory testing,
including bedside sensory assessment, QST, or neuro-
physiological techniques (e.g., laser-evoked potentials),
can be used for further evaluation.['2) Multiple screen-
ing tools have been developed to help identify patients
with neuropathic pain, such as the Neuropathic Pain
Questionnairel'"! and painDETECT,#Z that include
items related to symptoms/signs and may be used as
diagnostic aids.[29.143]

Treatment

Treatment of neuropathic pain involves pharmaceut-
icals and/or local interventions (e.g., nerve blocks).['29]
First-line pharmacologic treatment for neuropathic pain
is monotherapy with gabapentin or pregabalin, a TCA,
or an SNRIL[29.139.144] | idocaine patches can be
used for either isolated symptoms or postherpetic
neuralgia.[29.139.144] Topical capsaicin can be used for

peripheral neuropathic pain.['29 [f first-line therapies are
ineffective or not tolerated, tramadol or oxycodone can
be trialed.[22.139.144] |nterventional therapies, including
nerve blocks, nerve stimulation, and intrathecal thera-
pies, are considered for certain patients if pharmaco-
logic treatment is ineffective or intolerable.[129.139]

Adjunct, noninvasive, nonpharmacologic therapies can
also be used.'29.145] A recent review on integrative therapies
for painful peripheral neuropathy showed that interventions
such as diet and exercise modification, vitamin/antioxidant
supplementation, acupuncture, and yoga can be useful for
symptom management.['¥l Whereas evidence supporting
psychological therapies in neuropathic pain is mixed,!46.147]
CBT shows a benefit for pain and distress in chronic pain,
generally, ™ and thus may be useful in this population,
as well.

Considerations in cirrhosis

Lidocaine patches, topical capsaicin, and TCAs are
generally appropriate medication options for patients with
cirrhosis.®! SNRIs (e.g, duloxetine, venlafaxine) can be used
at low doses, titrated to a maximum of 50% of that used in
patients without cirrhosis.[8199.110 TCAs can be trialed at low
doses (e.g., nortryptiine 10mg nightly); however, the
associated sedating and anticholinergic effects can be
exacerbated in patients with cirrhosis.B51261 \Whereas
gabapentin is renally excreted and not hepatically meta-
bolized, it is associated with an increased risk of HE, as well
as ataxia and sedation, so should be used with caution and
started at low doses (e.g., 300 mg per day).®'®! Tramadol is
felt to have a better adverse effect profile than other opioids,
but supportive data are limited in cirrhosis, and it is
associated with lowered seizure threshold and risk of
serotonin syndrome if combined with medications such as
TCAs or selective serotonin reuptake inhibitors.[5126] Oxy-
codone has altered pharmacokinetics in cirrhosis but may
be started at a low dose (e.g., 2.5 mg by mouth every 6-8 h
as needed).126] Al opioid medications can cause con-
stipation, increasing the risk of HE.[9

SUMMARY AND
RECOMMENDATIONS

The workup of a patient with cirrhosis and chronic pain
should begin with a comprehensive history and
physical.®! The clinical history should evaluate the
location, quality, and severity of the pain, as well as
functional interference; associated symptoms, including
fatigue, sleep difficulty, mood disturbance, and cognitive
difficulties; additional sensory sensitivity (e.g., sensitiv-
ity to light or sound); and symptoms in other body
systems unrelated to the site of pain.”! In addition to
patient history, questionnaires can be useful to evaluate
pain location, as well as pain mechanism. For instance,
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a body map can be useful to assess pain wide-
spreadedness, with multisite pain indicating a greater
likelihood of nociplastic pain.l®'3l The contribution of
nociplastic pain can be further assessed using the 2016
Fibromyalgia Survey Criteria.[®®5 The contribution of
neuropathic pain can be assessed using the Neuro-
pathic Pain Questionnairel'*l or painDETECT, for
example.l'¥2l Physical examination can be useful to
identify possible pain generators or sources of noci-
ceptive pain.[

In general, the treatment of any type of chronic pain
should begin with self-directed nonpharmacologic inter-
ventions, as well as the improvement of associated
symptoms and treatment of comorbid psychiatric
disorders.[9.1347.66-68,125] The efficacy of any class of
analgesic for chronic pain is small to modest, improving
symptoms in approximately one of three patients who
try them.”l Opioids are largely ineffective in treating
chronic pain,!23 especially nociplastic pain, which can
be exacerbated by opioid use.®'3! Paired with the
significant risks of analgesic use in patients with
cirrhosis, the risk/benefit ratio is far greater for pharma-
cologic therapies than nonpharmacologic options in this
population; thus, the goal should be to engage patients
in actively pursuing these complementary therapies. A
recent study to develop a pain self-management
intervention for patients with cirrhosis found that
participants were highly motivated to pursue nonphar-
macologic pain treatments; however, participants cited
a lack of simple, evidence-based therapies as a barrier
to implementation.['#8 In addition to further research on
self-management programs, such as PainGuide,['01-103]
that can be readily accessed by patients at home, a
helpful strategy can be to produce a list of self-directed
nonpharmacologic therapies available to treat chronic
pain, including exercise, diet modification, and sleep
hygiene.[58 The patient should be counseled to choose
the interventions they wish to try, with reinforcement
from the physician of the import of self-directed
management.[68!

Pharmacologic therapy can be used as an adjunct or
to address comorbid symptoms in the general popula-
tion; however, options are very limited in patients with
cirrhosis and are associated with adverse effects.[813]
Topical NSAIDs, such as diclofenac gel, or acetamin-
ophen (500 mg every 6 h, maximum dose of 2 g per
day) can be used for nociceptive pain.®124 If neces-
sary, opioids can be used in the short term for acute
pain (e.g., hydromorphone 1 mg every 6 h as needed;
oxycodone 2.5 mg by mouth every 6-8 h as needed; or
fentanyl patch in select patients).®'24 TCAs (e.g.,
nortriptyline 10 mg nightly) can be used with caution
for multiple symptoms, as well as neuropathic
pain.[8.13.15.126,129,139.144] | ow-dose SNRIs can be used
for neuropathic pain or to relieve associated depression
or fatigue with a small risk of hepatotoxicity.[®13.126]
Gabapentin at low starting doses (e.g., 300 mg per

day) or pregabalin (e.g., 50mg twice per day) can
relieve neuropathic pain or associated sleep difficulties
or anxiety.813129 | idocaine patches can be used
for peripheral neuropathic pain or postherpetic
neuralgia.[29.139.144] Topjcal capsaicin can also be used
for peripheral neuropathic pain.[.12]

CONCLUSION

Chronic pain is highly prevalent in cirrhosis,['? neg-
atively impacting functional status,’*-% quality of life,®!
and results in increased health care use.! Data to
guide approaches to chronic pain in cirrhosis are
lacking, and pharmacologic intervention is complex
with significant potential dangers, namely for opioids
and gabapentin, which increase the risk of HE.I'9
Chronic pain has multiple phenotypes that are currently
not adequately addressed by analgesic therapies.
Thus, approaching the treatment of chronic pain with
a mechanistic focus is important to improve pain control
while maximizing patient safety.

In addition to pain from tissue damage (nociceptive)
or nerve damage (neuropathic),® nociplastic pain can
result from central sensitization, characterized by
aberrant pain processing in the peripheral and CNS
that leads to increased pain sensitivity,[®11.34
augmented pain processing, and diminished pain
inhibition.[® 1] Patients with cirrhosis experience a high
prevalence of nociceptive pain®! and neuropathic
pain,2%-31 but the prevalence of nociplastic pain in this
population is understudied. Existing research on FM in
cirrhosis,’5"l as well as on various symptomatic proxies
of central sensitization, such as sleep disturbance,[149
mood dysregulation,[%0.1511 memory problems,!'52 and
fatigue,['®¥ in cirrhosis suggest that nociplastic pain
contributes to chronic pain in this population, as well.

Because all pain types can co-occur,!®! interventions
to address nociplastic pain may be broadly therapeutic.
The treatment of nociplastic pain emphasizes non-
pharmacologic management, including self-manage-
ment techniques addressing mood, cognitions, behav-
iors, sleep, and environment.®8] Future research
should continue to explore methods of pain phenotyp-
ing, as well as self-management therapies, including
implementation tools (e.g., digital programs, app-based
programs, etc.). An additional area of future research
could involve mechanistic, pharmacologic, and clinical
studies to determine the therapeutic windows for
currently available pharmacologic therapies for pain in
this population, which has been explored for opioids.['54]
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