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Abstract

Background Pain is common in patients with liver dis-

ease, difficult to treat, and poorly understood.

Aims The aim of this study was to determine factors

associated with pain and prescription opioid use in a large

cohort of patients with confirmed chronic liver disease.

Methods This was a retrospective cohort study of

consecutive patients with chronic liver disease visiting a

tertiary-care hepatology clinic. Pain was determined by

self-report and rated numerically from 0 to 10. Symptoms

of mood and sleep disorders and emotional distress were

based on a symptom checklist. Etiology and stage of liver

disease and use of prescribed opioids were abstracted from

the electronic medical record. Logistic regression was used

to establish factors associated with pain and prescription

opioid use.

Results Among 1,286 patients with chronic liver disease,

34 % had pain and 25 % used opioids. The strongest

predictor of pain in multivariate modeling was emotional

distress (OR 3.66, 95 % CI 2.40–5.64), followed by non-

white race (OR 1.87, 95 % CI 1.24–2.79), mood symptoms

(OR 1.47, 95 % CI 1.04–2.07), sleep disturbance/fatigue

(OR 1.70, 95 % CI 1.24–2.32), and advanced liver disease

(Child class B: OR 1.73, 95 % CI 1.15–2.60; Child class C:

OR 2.78, 95 % CI 1.49–5.24) compared to no cirrhosis.

Emotional distress, mood-related symptoms, and advanced

liver disease were also significant predictors of prescription

opioid use, as were age, nicotine use, and etiology of liver

disease.

Conclusions This large cohort study demonstrates the

high prevalence of pain and opioid use in chronic liver

disease. While disease variables contribute to pain, psy-

chological symptoms were most strongly associated with

pain and opioid use, providing rationale and target for

therapeutic interventions.

Keywords Narcotics � Cirrhosis � Pain management �
Psychosocial

Introduction

Pain is called the fifth vital sign because it is at the crux of

the experience of disease. Pain relates to disability, distress,

and health outcomes, and yet it has been under-studied in

the area of chronic liver disease. Estimates of pain preva-

lence in chronic liver diseases range from 17 to 24 % [1] in

cirrhosis, up to 67 % in chronic hepatitis C virus (HCV)

[2]. For affected patients, pain constitutes a significant

burden with poor health-related quality of life [1]. For

healthcare providers, pain in patients with chronic liver

disease is difficult to treat as available medical manage-

ment is associated with a higher complication rate due to
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bleeding or hepatotoxicity or comes with concerns about

relapsing drug abuse, and worsening cognitive function.

Moreover, the more widespread use of prescribed opioids

for benign disorders has been linked to a significant

increase in the number of deaths caused by unintentional

drug overdoses [3] and worsened outcomes [4]. Addition-

ally, preliminary work has shown that opioids may increase

the progression of liver fibrosis in animal models [5].

The first step in developing evidence-based treatments

for pain in patients with chronic liver disease is to understand

the risk factors for pain in this population. Relatively little

work has been done in this regard. It is unclear whether pain is

associated with severity of liver disease, though a small study

of patients with cirrhosis suggests that this may be the case [6].

It is also unclear whether particular etiologies of liver disease

are associated with more pain, though one study demonstrated

increased dyspepsia in patients with HCV compared to other

liver diseases [7]. Fibromyalgia and functional dyspepsia, the

two pain syndromes examined in patients with liver disease,

are both associated with depression [8, 9], and psychiatric

comorbidities are found in up to two thirds of patients with

liver disease [10, 11]. However, it is unknown how psychiatric

symptoms relate to pain in chronic liver disease.

Considering the management challenges of pain in

chronic liver disease as well as the high prevalence of pain

and its impact on quality of life, and difficult to manage

problem for physicians, the purpose of this investigation

was to understand factors associated with pain and its

treatment in patients with chronic liver disease in order to

find potentially modifiable targets for intervention. We

hypothesized that pain would be related to advanced stage

of liver disease and to psychological symptoms.

Methods

This retrospective chart review study was conducted at the

University of Pittsburgh after obtaining permission from the

Institutional Review Board. A consecutive sample of out-

patients seen in the Center for Liver Diseases over a 2-month

period between December 1, 2010 and January 31, 2011 was

assessed. Patients were excluded if they did not have con-

firmed chronic liver disease, were not seen by a hepatology

physician or physician extender (e.g. seen for vaccinations,

teaching, or lab draws), were pregnant, had previously

undergone liver transplantation, or were seen for acute viral

or acute alcoholic hepatitis or abnormal liver function tests

without defined underlying chronic liver disease.

Pain

Pain and prescription opioid use were the main outcomes

of interest. The presence and location of pain were based

on patient report. This information was routinely obtained

by the triaging clinic nurse at each visit who asked the

patients if they had pain on that day. These data were

entered into the electronic medical record. In addition,

presence and severity of pain were defined by numeric pain

rating (range 0–10). Patients were categorized as having

pain if they endorsed pain at any visit over a 6-month

period of follow-up. Consistent with prior reports [12],

‘‘moderate pain’’ was defined as any pain rating of C6. A

detailed self-assessment form for review of systems was

reviewed for the time of the index visit to abstract painful

symptoms including chest pain, headache, stomach dis-

comfort, joint aches and leg cramps. The use of opioid

medications and other analgesics was determined based on

the list of prescription medications charted by the clinic

nurse at the time of the index visit. Methadone was not

placed in the ‘‘opioid’’ category because the overwhelming

majority of patients were on methadone for addiction

management rather than for pain management and the goal

of this study was to determine the factors associated with

opioid-based pain management.

Disease Classification

Chronic liver disease was defined as any liver condition

lasting or expected to last for C6 months. Cirrhosis and

etiology, stage, and complications of disease were defined

by physician notation in the chart or by the most recent

blood tests, imaging, and physical exam if not stated. The

etiologies were collapsed as follows: autoimmune hepati-

tis/primary biliary cirrhosis/primary sclerosing cholangitis

(AIH/PBC/PSC), alcohol alone, non-alcoholic fatty liver

disease (NAFLD), HCV, hepatitis B virus (HBV), and

other metabolic and structural causes of chronic liver dis-

ease (e.g. hereditary hemochromatosis, alpha-1-antitrypsin

deficiency, nodular regenerative hyperplasia). NAFLD

included those with ‘‘cryptogenic’’ cirrhosis thought to be

most likely NAFLD-related. Hepatocellular carcinoma

(HCC) status was obtained by reviewing the physician

notes and radiology reports.

Neuro-Psychological Symptoms

The presence of mood and sleep symptoms was based on a

series of questions contained in the routinely-administered

self-assessment form and recorded at the index visit. Mood

symptoms were defined as a positive response to any of the

following items: ‘‘feeling overwhelmed,’’ ‘‘anxious/ner-

vous,’’ ‘‘lonely/depressed,’’ or ‘‘thoughts of hurting your-

self in the past month.’’ Sleep symptoms included a

positive response to either ‘‘tire easily,’’ ‘‘trouble sleeping/

nightmares.’’ Emotional distress was defined by a positive

response to a question asked by a nurse as follows: ‘‘During
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the past 4 weeks have you experienced any emotional

difficulties that have affected your ability to complete your

activities of daily living?’’ at the index visit.

Other Variables

Other variables were collected from the electronic medical

record as close to the index visit as possible. Race and

marital status were self-reported. Body mass index (BMI)

was calculated from computerized data extraction of the

height and weight. Nicotine, alcohol, and drug use were

coded as past or ongoing based on the detailed review of

the electronic medical record with the closest proximity to

the visit of interest. Nicotine use was used rather than

smoking and included those with use of nicotine in other

forms. Because very few patients (\1 %) endorsed active

heavy use of alcohol or drugs, the variables included in

modeling were any history of alcohol use beyond that

considered by the physician to be social drinking and any

illicit drug use. Marijuana use was excluded as it was not

routinely assessed and recorded.

Statistical Analysis

Analyses were completed using the R statistical package,

version 2.14.0. Data are given as mean ± standard devia-

tion or medians with interquartile ranges (IQR). The

Kruskal–Wallis test was used to compare the median

number of pain-related symptoms on review of systems

forms to the stage of liver disease. Univariate analyses

were completed for those with pain versus no pain and

covariates using t tests, chi-square, and Fisher’s exact test

where appropriate. Covariates with p values B0.2 on uni-

variate testing were included in the initial logistic regres-

sion models based on an a priori decision rule.

Multivariable logistic regression models were made,

adjusting first for Child’s class and then for ascites and

encephalopathy, in order to explore whether specific

complications of advanced disease were driving pain and

opioid use. In these models the dependent variables were

pain defined as any pain and opioid use. Secondary anal-

yses were run using moderate pain as the dependent

variable.

The StepAIC function was used in R to create logistic

regression models to predict pain. Overall p values for

multi-level variables were reported in the tables using a

Wald test. Where multiple pair-wise comparisons were

made, a Holm-Bonferroni correction was used. Continuous

variables including age and BMI were standardized before

performing logistic regression. Models were checked for

multicollinearity using variance inflation factor scores with

a pre-specified limit of 5.0.

Results

Population

A total of 1,437 individuals were seen for evaluation of

liver disease within the time frame of the study. Out of this

group 151 patients were excluded (prior liver transplant,

n = 20; no evidence of chronic liver disease, n = 98; acute

hepatitis, n = 24; pregnancy, n = 3; no assessment of pain

over a 6 month period, n = 6), leaving a cohort of 1,286

patients. The sample was predominantly Caucasian (87 %),

51 % male, with a mean age of 54 ± 13 years and 48 % of

the patients carrying a diagnosis of cirrhosis. The most

common etiologies of liver disease were HCV ± alcohol

(46 %), NAFLD (19 %), cholestatic and autoimmune eti-

ologies (12 %), alcohol alone (10 %), and HBV (5 %).

Pain and Medication Use

Twenty-five percent were prescribed opioids at the index visit,

and 34 % reported pain over a 6-month period. Among 436

patients with pain, detailed pain ratings were missing in 24 %.

Moderate pain levels (C6 on the rating scale) were reported by

45 % of those with pain ratings. Interestingly, 38 % of the

patients with pain continued to describe pain despite being

prescribed opioids. Consistent with this finding, the mean pain

levels for patients with pain on opioids was 6.2 ± 2.1 com-

pared to 5.4 ± 2.3 for those not taking opioids (p = 0.0004).

Conversely, 18 % of patients without pain were using opioids

(Table 1). Many patients were taking a wide variety of med-

ications, such as antidepressants (33 %), benzodiazepines

(19 %), sleep medications (9 %), and analgesic drugs (44 %).

Reporting pain correlated with a higher likelihood of taking

analgesic medications but also with all other agents examined

other than aspirin, which was typically used in the cardio-

protective dosing range (Table 1). As liver disease advanced,

significantly more opioids and less non-steroidal anti-

inflammatory drugs (NSAIDs) were prescribed without dif-

ferences in other medications across the stages of liver disease

(Table 1).

Among the 331 out of 436 patients with pain who com-

pleted pain scales, the mean pain severity score (when pain

was reported) was 5.7 ± 2.3 out of 10. The most common

pain locations were abdominal (n = 308) and joint/extrem-

ity and/or back (n = 75), and 57 patients described more

than one painful area. In 15 patients, no information about the

location of their pain was available. Figure 1 demonstrates

that as the number of pain-related symptoms endorsed on the

review of systems form increased, the patients’ mean pain

ratings (p \ 0.0001) and likelihood of sleep or mood

symptoms and opioid use rose (p \ 0.0001). There was a

similar relationship between more advanced stages of liver

disease and increased number of symptoms (p \ 0.0001).
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Table 1 Prescription medication use by pain status and stage of liver disease

Medication No pain

(n = 850)

Pain

(n = 436)

p No cirrhosis

(n = 674)

Child’s A

(n = 342)

Child’s B

(n = 207)

Child’s C

(n = 63)

p

Antidepressants (SSRI/SNRI) 238 (28) 182 (42) \0.0001* 234 (35) 105 (31) 57 (28) 24 (38) 0.15

Benzodiazepines 138 (16) 101 (23) 0.003* 132 (20) 61 (18) 30 (14) 16 (25) 0.19

Sleep aids 60 (7) 55 (13) 0.001* 60 (9) 33 (10) 14 (7) 8 (13) 0.47

Mood stabilizers 134 (16) 132 (30) \0.0001* 146 (22) 67 (20) 41 (20) 12 (19) 0.84

Opioids 155 (18) 166 (38) \0.0001* 135 (20) 81 (24) 70 (34) 35 (56) \0.0001*

Methadone 18 (2) 25 (6) 0.001* 26 (4) 6 (2) 6 (3) 5 (8) 0.06

TCA 41 (5) 38 (9) 0.01* 53 (8) 16 (5) 7 (3) 3 (5) 0.05

Trazodone 34 (4) 57 (13) \0.0001* 50 (7) 15 (4) 19 (9) 7 (11) 0.08

Acetaminophen 126 (15) 105 (24) \0.0001* 133 (20) 58 (17) 28 (14) 12 (19) 0.21

NSAIDs 140 (16) 111 (25) 0.0002* 168 (25) 61 (18) 18 (9) 4 (6) \0.0001*

Aspirin 163 (19) 77 (18) 0.56 118 (18) 85 (25) 27 (13) 10 (16) 0.003*

SSRI serotonin reuptake inhibitor, SNRI serotonin-norepinephrine reuptake inhibitor, TCA tricyclic antidepressant, NSAIDs non-steroidal anti-

inflammatory drugs

Numbers in parentheses are column percentages

* Statistical significance (p \ 0.05)

Fig. 1 Relationship between

the number of pain-related

symptoms on the review of

systems form and other

variables
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Univariate Analysis

Table 2 shows the factors associated with pain in univari-

ate analyses. Patients complaining of pain (n = 428) were

significantly more likely to be younger, non-white, and

unmarried with more nicotine, alcohol, and drug use and a

higher likelihood of mood and sleep symptoms and

emotional distress. The positive associations between dis-

ease factors and pain are highlighted in Fig. 2.

Multivariate Analyses

Table 3 shows that the strongest predictor of pain in multi-

variate modeling was emotional distress (OR 3.66,

Table 2 Characteristics associated with pain and narcotic use

Characteristic No pain

(n = 850)

Any pain

(n = 436)

p No narcotic

(n = 965)

Narcotic use

(n = 321)

p

Age 53.2 ± 13.6 51.4 ± 11.7 0.01* 52.1 ? 13.8 54.1 ? 10.4 0.008*

Non-white race 99 (12) 71 (16) 0.03* 123 (12) 47 (15) 0.52

Female gender 409 (48) 227 (52) 0.20 486 (50) 164 (51) 0.87

Married 465 (55) 194 (44) 0.0007* 493 (51) 166 (51) 0.90

BMI 28.7 ± 6.3 29.4 ± 6.5 0.08 28.7 ± 6.1 29.7 ± 7.0 0.03*

Cirrhosis \0.0001* \0.0001*

None 454 (53) 220 (50) 539 (56) 135 (42)

Child’s A 252 (30) 90 (21) 261 (27) 81 (25)

Child’s B 118 (14) 89 (20) 137 (14) 70 (22)

Child’s C 26 (3) 37 (8) 28 (3) 35 (11)

Nicotine exposure 0.0008* 0.001*

None 367 (43) 144 (33) 412 (43) 99 (31)

Past 235 (28) 132 (30) 263 (27) 104 (32)

Current 243 (29) 160 (37) 285 (30) 118 (37)

Alcohol use (more than social) 244 (29) 165 (38) 0.001* 279 (29) 130 (40) 0.0001*

Drug use 252 (30) 165 (38) 0.004* 292 (30) 125 (39) 0.005*

Etiology 0.0003* 0.0002*

AIH/PBC/PSC 121 (14) 34 (8) 133 (14) 22 (7)

Alcohol 78 (9) 52 (12) 93 (10) 37 (12)

HCV ± Alcohol 363 (43) 223 (51) 413 (43) 173 (54)

NAFLD 167 (20) 73 (17) 182 (18) 58 (18)

HBV 48 (6) 12 (3) 53 (5) 7 (2)

Other 73 (9) 42 (10) 91 (9) 24 (7)

Mood symptoms 142 (17) 140 (32) \0.0001* 182 (19) 100 (31) \0.0001*

Sleep symptoms 225 (26) 195 (45) \0.0001* 286 (30) 134 (42) \0.0001*

Emotional distress 59 (7) 107 (25) \0.0001* 104 (11) 62 (19) \0.0001*

HCC 19 (2) 12 (3) 0.70 17 (2) 14 (4) 0.02*

Ascites \0.0001* \0.0001*

None 701 (82) 308 (71) 792 (82) 217 (68)

Past 116 (14) 70 (13) 54 (6) 33 (10)

Present 31 (4) 56 (16) 116 (12) 70 (22)

Encephalopathy 0.0003* \0.0001*

None 729 (86) 334 (77) 831 (86) 232 (72)

Past 93 (11) 77 (18) 35 (4) 14 (4)

Present 26 (3) 23 (5) 96 (10) 74 (23)

BMI body mass index, HCV hepatitis C virus, AIH/PBC/PSC autoimmune hepatitis/primary biliary cirrhosis/primary sclerosing cholangitis,

NAFLD non-alcoholic fatty liver disease, HBV hepatitis B virus, HCC hepatocellular carcinoma

Categorical variables are reported as n (%); continuous are mean ± SD

* p value statistically significant (\0.05)
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CI 2.40–5.64), with other independently-associated factors

including non-white race (OR 1.87, CI 1.24–2.79), symp-

toms of anxiety and depression (OR 1.47, CI 1.04–2.07),

sleep disturbance or fatigue (OR 1.70, CI 1.24–2.32), and

advanced liver disease including Child’s class B (OR 1.73,

CI 1.15–2.60) and C (OR 2.78 CI 1.49–5.24) compared to

no cirrhosis. Once controlling for these factors, etiology of

liver disease was no longer a significant predictor of pain.

Changing the definition of pain to moderate pain on a pain

scale produced similar results, though unmarried marital

status, higher BMI, and nicotine use reached significance in

the final model.

When symptoms of advanced cirrhosis including

encephalopathy and ascites were substituted for Child’s

class, the results were similar. Encephalopathy was asso-

ciated with pain in the final model (OR 1.81,

CI 1.12–2.91), as was the presence of ascites on the day of

the index visit (OR 2.47, CI 1.37–4.49). In contrast, a

history of ascites that had since resolved did not correlate

with pain. Similar results were found for those with mod-

erate pain (Table 3).

Prescription Opioid Use

In univariate analysis, older age, BMI, advanced cirrhosis,

HCC, HE, ascites, mood symptoms, sleep symptoms,

emotional distress, and substance use were significantly

associated with increased prevalence of opioid use

(Table 2). The rates of opioid use varied by etiology and

stage of liver disease (Fig. 2). Opioid use was significantly

associated with older age, mood symptoms, emotional

distress, nicotine use, and advanced cirrhosis in the final

model (Table 4). Etiology overall significantly correlated

with opioid use in the final model, with those with

HCV ± alcohol and NAFLD having the most opioid use

and those with AIH/PBC/PSC and alcohol having the least.

Opioid use for the HCV ± alcohol group was no different

from the NAFLD group. Substituting ascites and enceph-

alopathy for Child’s class did not change the above results

significantly, and encephalopathy remained in the final

model (OR 2.33, CI 1.59–3.41).

Fig. 2 Percentage of patients with pain and opioid use by baseline

characteristics

Table 3 Final logistic regression model for predictors of pain

Variable Any pain Moderate pain

OR CI p OR CI p*

Age 0.89 0.76,1.04 0.15

Non-white race 1.87 1.24,2.79 0.002* 2.46 1.42,4.21 0.001*

Married versus not 0.79 0.59,1.05 0.11 0.66 0.45,0.98 0.04*

BMI 1.13 0.98,1.29 0.09 1.20 1.00,1.44 0.049*

Mood symptoms 1.47 1.04,2.07 0.03* 1.46 0.93,2.29 0.10

Sleep symptoms 1.70 1.24,2.32 0.0008* 2.35 1.53,3.61 \0.0001*

Emotional distress 3.66 2.40,5.64 \0.0001* 5.07 3.04,8.50 \0.0001*

Nicotine use 1.29 0.97,1.72 0.08 1.65 1.09,2.53 0.02*

Child’s class (vs. no cirrhosis)a 0.0002* \0.0001*

Child’s A 0.86 0.60,1.24 0.42 1.05 0.64,1.70 0.85

Child’s B 1.73 1.15,2.60 0.02* 2.24 1.33,3.77 0.004*

Child’s C 2.78 1.49,5.24 0.003* 5.14 2.47,10.68 \0.0001*

OR odds ratio, CI confidence interval, BMI body mass index

n = 1,062 for any pain, n = 873 for moderate pain (those with lower pain levels or no pain scores were excluded)

* Statistical significance (p \ 0.05)
a Overall p value based on Wald test for the overall variable significance. Each level p value was adjusted with Holm-Bonferroni correction
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Discussion

Our investigation is the first cohort study to determine

prevalence of pain and opioid use and associated risk

factors in a large population of outpatients with chronic

liver disease of all etiologies. The data clearly confirm the

importance of pain, which affected one third of the patients

and was rated as moderate or severe in more than half of

the cases. Published case series on pain prevalence in

patients with liver disease vary significantly, from 20 to

96 % depending on study design, patient selection, and

focus on different pain syndromes [13, 14]. Our results are

consistent with most studies with larger and less skewed

patient populations, describing pain as a problem in about

30–40 % of patients with liver disease [1, 2, 15–17],

though these studies have predominantly focused on HCV.

Pain is not only common, but also constitutes a significant

burden for patients, the healthcare system and society, as it

is associated with poor quality of life, impaired role

functioning, higher resource utilization, and absenteeism or

disability [15, 16, 18].

Consistent with prior studies, the majority of patients

described abdominal pain [7, 16, 17, 19]. Hepatocytes do

not have sensory innervation, with afferent nerves instead

tracking along the vasculature and biliary tree [20]. While

hepatic capsular distension, splenomegaly, and ascites with

abdominal distension potentially explain some of the dis-

comfort with advancing disease, the majority of patients

presented with less advanced stages of liver disease in this

study. In fact, only 13 % of patients with pain had ongoing

ascites, and 71 % had no history of ascites. Additionally,

the rise in pain prevalence with advancing disease included

pain at any site (not just the abdomen) with painful

symptoms at an increasing number of sites as liver disease

advanced, which implies systemic mechanisms or changes

in central pain processing. Indeed, patients with HCV, who

have been the best-studied regarding painful systemic

conditions, have been found to have a high prevalence of

functional gastrointestinal disorders and fibromyalgia [21,

22]. The link between these painful systemic conditions

and liver disease may be underlying psychopathology.

Psychiatric symptoms were strongly associated with

pain. Mood disorders have commonly been described in

patients with liver disease [11, 23] with a prevalence of up

to 50 %. In other disease models psychiatric disease has

been associated with increased pain reporting [24, 25]. In

one study of HCV, depression was the best predictor of

pain and pain functioning [26]. This supports a central

process rather than peripherally mediated sensitization of

nociceptive pathways as the likely underlying mechanism

for the high prevalence of pain in patients with liver dis-

ease. This association may have therapeutic implications,

as treatment of mood disorders may ameliorate pain or at

least lessen the impact of pain on overall function, which

may in turn lower the need for other interventions,

including opioid use.

We did not find a strong relationship between pain and

the etiology of liver disease, once we controlled for disease

stage and confounding psychiatric symptoms. Since some

categories had very few patients and HCV is thought to be

associated with pain, we collapsed the etiologies into HCV

versus other and confirmed that etiology remained a non-

significant contributor to pain. These results differ from

prior research [7, 19, 27], which demonstrated a higher

prevalence of functional gastrointestinal disorders and

musculoskeletal pain in HCV than in patients with other

liver diseases. However, this discrepancy likely arises from

the fact that prior studies did not control for psychiatric

disease. Mood symptoms and/or reported emotional dis-

tress were very common in our cohort of HCV-infected

patients. All of these factors have previously been reported

as risk factors for pain and opioid use and controlling for

these may account for this apparent discrepancy [28, 29].

Pain was significantly associated with non-white race in

this study. Such racial differences in pain have been pre-

viously reported and attributed to implicit provider biases

leading to decreased opioid prescriptions for African-

American patients [30]. However, a secondary analysis,

looking at African-American race specifically, found a

Table 4 Final logistic regression model for prescription opioid use

(n = 1,087)

Covariate OR? 95 % CI p*

Age 1.21 1.02–1.44 0.03*

Mood symptoms 1.63 1.13–2.34 0.009*

Sleep symptoms 1.34 0.96–1.87 0.08

Emotional distress 1.60 1.04–2.44 0.03*

Nicotine use 1.45 1.05–2.04 0.03*

Cirrhosis (vs. none)a \0.0001*

Child’s A 1.16 0.79–1.69 0.43

Child’s B 1.75 1.13–2.70 0.02*

Child’s C 4.17 2.19–8.00 \0.0001*

Etiology of liver disease

(vs. HCV ± alcohol)a
0.01*

Alcohol 0.49 0.30–0.88 0.04*

NAFLD 0.85 0.58–1.34 0.44

AIH/PBC/PSC 0.43 0.24–0.77 0.03*

HBV 0.50 0.19–1.21 0.39

Other 0.66 0.38–1.20 0.30

OR odds ratio, CI confidence interval, HCV hepatitis C virus, AIH/

PBC/PSC autoimmune hepatitis/primary biliary cirrhosis/primary

sclerosing cholangitis, NAFLD non-alcoholic fatty liver disease, HBV

hepatitis B virus

* Statistical significance (p \ 0.05)
a p from Wald test for the overall variable, p values for each level

were adjusted with a Holm-Bonferroni correction
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significant association with pain but not with opioid use

after controlling for pain, arguing against such a bias as an

underlying factor in our population. We were unable to

assess socioeconomic status (SES) in this retrospective

cohort, which is a known confounder of race. However, in

one study, African-Americans had increased chronic pain

and pain-related disability even after carefully controlling

for SES [31]. While our data do not allow firm conclusions

about the impact of race on pain and pain management,

they point towards racial disparities in healthcare, which

have been previously described as related to subtle biases

in the medical system, the stress of discrimination, and

differential access to healthcare [32].

Our results also demonstrate a 25 % prevalence of

prescription opioid use among patients with chronic liver

disease. While higher than in the general population [2,

33], the findings fall within the range of opiate use in

patients with other benign disorders of the gastrointestinal

tract [4, 34, 35]. Interestingly, the correlation between pain

and opioid use was quite low. Among patients with pain,

opioid use was associated with higher pain ratings, and

18 % of pain-free patients were prescribed opioids. While

we could not determine the impact of opioids on pain

severity, our data correspond to prior studies demonstrating

that chronic opioid use may only slightly improve pain

ratings and has a limited impact on overall functional status

in patients with benign disorders [36, 37].

Opioid use increased with progression of liver disease,

psychiatric symptoms, and etiology of liver disease. The

association with progression of disease may in part reflect

the higher prevalence of pain or the difficulty of using other

agents such as NSAIDs and acetaminophen for pain man-

agement in cirrhosis. However, opioids have deleterious

effects in cirrhosis, and this finding illustrates a need to

explore other methods of pain control. Beyond concerns

about the potential of recurrent drug abuse and addiction,

encephalopathy is associated with opioid use. In fact, those

patients without pain who were on opioids had the highest

rates of active encephalopathy (7 vs. 3–4 % in other groups

of patients), highlighting the need to closely monitor and/or

limit opioid use in individuals at risk for encephalopathy.

Opioid use also correlated with mood and emotional dis-

tress. While such affective symptoms potentially contribute

to central sensitization and pain, they are also strong pre-

dictors of non-medical use of opioids [29, 38, 39]. Con-

sistent with non-medical use of prescription opioids,

patients with HCV had the highest rates of prior drug abuse

and also the highest rates of prescription opioid use.

However, a history of substance abuse does not account for

all differences in opioid use by etiology. NAFLD and HCV

patients had surprisingly similar rates of prescription opi-

oid use. This may in part relate to the association of

NAFLD with obesity, which in turn is associated with

osteoarthritis. These findings illustrate the need for alter-

native strategies for pain management in cirrhosis of all

etiologies.

There were several notable limitations of this study.

Given that retrospective design precludes causal infer-

ences, it is difficult to say whether the psychiatric symp-

toms were caused by having pain or, alternatively, if they

sensitized to or even mediated pain through somatization or

catastrophizing. However, the results fit into the larger

body of existing literature, demonstrating the important

role of affect in the manifestations of disorders with

chronic pain [8]. Furthermore, we relied on non-validated

screening questions rather than standardized questionnaires

to assess psychiatric symptoms. While this approach does

not allow us to conclude about the presence, nature, and

severity of defined affective spectrum disorders, the use of

a priori symptom clustering and a question regarding

emotional distress affecting activities of daily living

focused on manifestations of psychiatric disorders and

were very strong predictors of pain and opioid use. Simi-

larly, the definition of pain was based on a yes/no response

to a triage question, with the more detailed numerical pain

severity rating missing in some patients. While the missing

response could potentially skew our data, there were no

significant differences of baseline characteristics between

patients with and without pain ratings. Minor pain may

lead to an affirmative response to this screening question,

but may not be clinically relevant. We therefore opera-

tionally defined boundaries for a likely relevant pain by a

value that exceeded the midpoint of the 11-point numeric

rating scale. While somewhat arbitrary, this value coin-

cided with the median pain intensity of those reporting pain

in this cohort. The qualitatively similar results of both

approaches support our conclusions. Pain severity ratings

do not reliably reflect pain-related dysfunction or disability,

which was not assessed. Additionally, substance abuse was

not prospectively or systematically assessed, and very few

patients admitted to ongoing substance abuse. Finally, we

did not account for frequency and duration of use or dif-

ferences in opioid dosing, which will be important in order

to relate opioid use to disease mechanisms or patient out-

comes in the future. Though this study was completed in a

single tertiary care center, the use of a large population of

unselected patients with different etiologies and stages of

liver disease make it likely that our results highlight

important mechanisms that contribute to pain and opioid

use in these patients.

In conclusion, this first large study of pain in unselected

patients with chronic liver disease demonstrates that pain is a

common symptom and is strongly associated with psychi-

atric symptoms, race, and progression of disease, rather than

etiology of liver disease, as was previously thought. Beyond

providing potential mechanistic insight, the important

Dig Dis Sci (2013) 58:2976–2985 2983
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association of psychiatric symptoms with pain and pre-

scription opioid use suggests a potentially modifiable target

for therapeutic interventions.
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