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Introduction

Pain is common and can be challenging to treat among

patients with chronic liver disease. Non-steroidal anti-

inflammatory medications may be underutilized due to

their effects on the liver, and opiates may present unique

challenges in this population of patients due to concurrent

substance use disorder diagnoses and relative lack of effi-

cacy. A better understanding of the factors involved and

associated with pain may reveal important insights that

promise to improve pain management in this population.

Based on studies published to date, routinely screening for

and treating co-morbid psychiatric disorders, and, in par-

ticular, depressive disorders, would improve the alleviation

of pain in people with chronic liver disease.

Pain, Liver Disease, and Substance Use Disorders:

Focus on Hepatitis C

Pain is prevalent in people with chronic hepatitis C viral

(HCV) infection. In a large retrospective study of HCV-

infected US Veterans, Whitehead and colleagues [1]

reported that 67 % had one or more co-morbid pain-related

diagnoses (excluding abdominal pain/stomach discomfort),

56 % had substance use disorder (SUD) diagnoses, 30 %

had been prescribed an opioid in the past year, and 46 %

had been prescribed an opioid in the past 3 years. Simi-

larly, a second study found that 82.7 % of HCV-infected

Veterans reported pain symptoms, which were often

chronic, with 65 % of participants reporting pain for 1 year

or more [2].

Chronic substance use is associated with high rates of pain

[3]. Intravenous drug use is the primary cause of HCV

infection and prior studies suggest 64–90 % of HCV-infec-

ted individuals have a history of SUD [4, 5]. Thus, use of

opioid analgesic medications in HCV-infected individuals is

of concern to clinicians given the high rates of concurrent

SUD in these patients [6, 7]. In the Whitehead study, Vet-

erans with SUD (primarily alcohol use disorders) were sig-

nificantly more likely to have been diagnosed with a pain-

related disorder than those without a SUD [1]. Significant

differences were reported between groups for arthropathy,

low back pain, and arthritis/rheumatism, but not neuropathy

and migraines. Veterans with co-morbid SUD were more

likely to have these pain-related diagnoses, suggesting that

people with co-morbid SUDs may have a greater sensitivity

to pain or a lower pain threshold. Nevertheless, Veterans

with HCV and co-morbid SUD were less likely than those

without co-morbid SUD to have been prescribed opioids,

and were no more likely to fill opioid prescriptions early,

suggesting that clinicians are cautious when prescribing

opioids to individuals diagnosed with SUDs.

In their recent retrospective study involving chronic

liver disease published in this issue, Rogal et al. [8] high-

light the prevalence of pain and opioid use associated in a

population with chronic liver disease predominantly due to
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HCV infection. Among diverse factors, they reported that

the strongest predictors of pain were emotional distress,

mood symptoms, sleep disturbance/fatigue, and advanced

liver disease. Rogal et al. note that SUD diagnoses were not

prospectively or systematically assessed in their study, with

few patients endorsing ongoing substance abuse. Recog-

nizing and understanding the risk and predictive factors

associated with pain and opioid use, particularly psycho-

logical factors, may provide valuable clues for managing

pain and may provide more targeted intervention strategies

for patients with chronic liver diseases.

Pain, Liver Disease, and Depression

Biopsychosocial factors that may be related to the high rates

of pain-related disorders among people with liver diseases

include psychiatric disorders and in particular depressive

disorders. Depression is common among people with HCV

[9], and depression severity has been found to account for the

variance in pain severity and pain functioning scores even

after controlling for demographic characteristics, opioid

prescription status, and disease-related variables [10]. Con-

sistent with these results are other studies that establish a

significant relationship between chronic pain and depression

[11, 12]. While the etiology of pain and pain-related diag-

noses in chronic liver diseases is, as yet, not clearly eluci-

dated, pro-inflammatory cytokines have been implicated in

co-morbid depression and pain, since pro-inflammatory

cytokine elevations in HCV-infected individuals correlate

with the severity of depressive symptoms [13–15].

A significant proportion of Veterans with HCV are

treated with antidepressants [16]. Rogal et al. reported high

rates of antidepressant use in people diagnosed with

chronic liver disease. In their study, antidepressant use

(excluding tricyclic antidepressants) was more common

among those with co-morbid pain than those without co-

morbid pain (42 vs. 28 %, P \ 0.0001), and antidepres-

sants were the most commonly prescribed medication fol-

lowed by opioids and mood stabilizers [8]. Antidepressants

may have indirect anti-inflammatory effects and may par-

tially reverse dysregulation of inflammatory factors [17].

For example, fluoxetine treatment for depression reduces

serum interleukin (IL)-6 concentrations in patients [18],

and imipramine, clomipramine, venlafaxine, fluoxetine,

sertraline, and trazodone reduce plasma pro-inflammatory

interferon-gamma concentration relative to anti-inflamma-

tory IL-10 concentration, consistent with an anti-inflam-

matory effect of many classes of antidepressants [18, 19].

Moreover, non-responders to selective serotonin reuptake

inhibitor medications continue to have elevated IL-6

plasma concentrations, suggesting that response to treat-

ment is linked to a reduction of IL-6 [20]. Taken together,

these studies suggest a synergistic relationship among

HCV, depression, and pain that may be mediated by

alterations in immune system function and pro-inflamma-

tory cytokine expression.

Conclusions

The vast majority of studies that have examined the rela-

tionship among pain, liver disease, and psychological fac-

tors have been retrospective and cross-sectional in design.

Since the studies published to date were correlational, it is

not clear whether chronic pain conditions precede depres-

sion/emotional distress or vice versa. There are data sug-

gesting that chronic pain is more likely to lead to

depression [21], but in patients with chronic liver disease

there may be other factors (e.g., alterations in immune

system function and cytokine expression) that contribute to

both pain and psychiatric symptoms. Prospective, longitu-

dinal studies will be needed to understand the complex

relationships among depression, pain, pro-inflammatory

cytokines, and SUDs in people with liver disease. As Rogal

et al. note, a better understanding of these relationships

may reduce pain symptoms with consequent reduced need

for opioid use in patients with chronic liver disease [8].

Their study also reinforces the need to screen for and to

treat co-morbid depression. More generally, their study

suggests that interventions targeted to address the psychi-

atric co-morbidities that accompany and perpetuate chronic

pain would greatly benefit patients with liver disease.
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