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Context: Pain managementin cirrhotic patients isa major clinical challenge for medical professionals. Unfortunately there are no concrete
guidelines available regarding the administration of analgesics in patients with liver cirrhosis. In this review we aimed to summarize the
available literature and suggest appropriate evidence-based recommendations regarding to administration of these drugs.

Evidence Acquisition: An indexed MEDLINE search was conducted in July 2014, using keywords “analgesics”, “hepatic impairment”,
“cirrhosis”, “acetaminophen or paracetamol”, “NSAIDs or nonsteroidal anti-inflammatory drugs”, “opioid” for the period of 2004 to 2014.
All randomized clinical trials, case series, case report and meta-analysis studies with the above mentioned contents were included in
review process. In addition, unpublished information from the Food and Drug Administration are included as well.

Results: Paracetamol is safe in patients with chronic liver disease but a reduced dose of 2-3 g/d is recommended for long-term use.
Non-steroidal anti-inflammatory drugs (NSAIDs) are best avoided because of risk of renal impairment, hepatorenal syndrome, and
gastrointestinal hemorrhage. Most opioids can have deleterious effects in patients with cirrhosis. They have an increased risk of toxicity
and hepatic encephalopathy. They should be administrated with lower and less frequent dosing in these patients and be avoided in
patients with a history of encephalopathy or addiction to any substance.

Conclusions: No evidence-based guidelines exist on the use of analgesics in patients with liver disease and cirrhosis. As a result pain
management in these patients generates considerable misconception among health care professionals, leading under-treatment of pain
in this population. Providing concrete guidelines toward the administration of these agents will lead to more efficient and safer pain

management in this setting.
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1. Context

Liver cirrhosis is a major public health problem, ac-
counting for approximately 770,000 deaths annually.
Based on autopsy studies, its prevalence is 4.5% to 9.5%
in the general population, which means that hundreds
of millions of people are affected worldwide (1, 2). The
most common causes of cirrhosis are long-term alcohol
abuse, hepatitis B and C infection, autoimmune hepati-
tis and fatty liver disease (3, 4). The liver has a major role
in the metabolism and pharmacokinetics of most drugs.
Thus, the use of medications in patients with cirrhosis
frequently raises several concerns, especially for gastro-
enterologists and hepatologists who are often asked for
their opinion regarding the safety of drugs in this setting.
One of the difficult clinical challenges for healthcare pro-
fessionals is the management of pain in the patient with
cirrhosis.

Despite the fact that pain relief is essential for improv-
ing the quality of life of every patient, healthcare provid-
ers often consider the use of analgesics in patients with

cirrhosis as unsafe, leading to under treatment of pain in
this population (5, 6). The most important and concern-
ing complications in prescribing analgesics to cirrhotic
patients stem from the risk of precipitating or worsening
renal failure, provoking hepatic encephalopathy, induc-
ing portal hypertension and gastrointestinal bleeding.
Furthermore, because of the altered drug metabolism
and pharmacokinetics in these patients, there is also an
increased risk for over-sedation, under-sedation and con-
stipation with opioids.

Even though, adverse events from analgesics are fre-
quently possible, potentially fatal, and often preventable,
guidelines for the use of these compounds in this setting
are not readily available and there is a relative lack of
research in this area. Thus the aim of this review was to
resume and analyze the published data on various anal-
gesics in patients with liver cirrhosis to provide possible
evidence based guidelines for the safe use of these drugs
in this population.

Copyright © 2014, Kowsar,; Published by Kowsar. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (http://creativecommons.org|licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, pro-
vided the original work is properly cited.
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2. Evidence Acquisition

Areview of the available literature on the safety of anal-
gesics administration in cirrhotic patients was conduct-
ed in July 2014. Electronic search was performed from
several databases including: PubMed, Google Scholar,
Scopus, Cochrane Database for the key words: “analge-
sics”, “hepatic impairment”, “cirrhosis”, “acetaminophen
or paracetamol”, “NSAIDs or nonsteroidal anti-inflamma-
tory drugs”, “opioid” for the period of 2004 to 2014. All
randomized clinical trials, case series, case reports and
meta-analysis studies with the above mentioned con-
tents were included in review process. Unpublished in-
formation from the Food and Drug Administration (FDA)
are included as well.

3. Results

3.1. Hepatic Drug Metabolism in Cirrhotic Liver

Liver plays a major role in the distribution and elimina-
tion of mostdrugs, including analgesic compounds. Gen-
erally, drug metabolism in the liver occurs via 3 mecha-
nisms: 1) Oxidation, reduction, or hydrolysis reactions via
hepatic cytochrome P450 (CYP) enzymes, 2) Conjugation
to glucuronic acid, sulfate, acetate, glycine, glutathione,
or amethyl group, 3) Biliary excretion and elimination (7-
9). The efficiency of drug removal by the liver, so-called
hepatic clearance relies on hepatic blood flow, plasma
protein binding and the metabolic activity of hepatic en-
zymes (known as intrinsic clearance).

Cirrhosis affects all of these processes and alters the me-
tabolism of many drugs through a variety of mechanisms,
including 1) liver cell necrosis 2) reducing first-pass me-
tabolism of a drug through formation of porto-systemic
shunting 3) altering production of drug binding proteins
4) inducing renal failure 5) and affecting capacity of he-
patic drug metabolizing enzymes leading to abnormal
drug volume distribution and altered drug elimination,
metabolism and pharmacodynamics (10-12).

In the case of orally administered drugs, cirrhosis may
lead to increased bioavailability. These drugs are ab-
sorbed from the gastrointestinal tract and transported
through the portal vein directly to the liver, via a phe-
nomenon known as the first-pass effect. In this man-
ner they have the opportunity to undergo substantial
metabolism in the liver before reaching the systemic
circulation. Cirrhosis may lead to formation of porto-
systemic shunts, which are new blood vessels that divert
blood from the abdominal viscera to the heart, bypassing
the first passing through liver. As a result, a substantial
fraction of the blood, which should normally reach the
portal vein, may flow through these shunts, reducing
mesenteric blood flow through the liver. For drugs with
a high hepatic extraction (low bioavailability in healthy
subjects), porto systemic shunting may reduce first-pass
metabolism with the consequence of increase in oral
bioavailability, which can be associated with a decrease

in liver drug clearance (13). Thus, if such orally drugs
are administered to cirrhotic patients, their initial dose
should be reduced according to the ratio of their hepatic
extraction. Furthermore, their maintenance dose has to
be adapted irrespective of the route of administration,
if possible, according to kinetic studies in cirrhotic pa-
tients. In the case of drugs with a low hepatic extraction,
bioavailability is not affected by liver disease, but hepatic
clearance may be affected. For such drugs, only the main-
tenance dose has to be reduced, according to the estimat-
ed decrease in hepatic drug metabolism. For drugs with
an intermediate hepatic extraction, initial oral doses
should be chosen in the low range of normal in cirrhotic
patients and maintenance doses should be reduced as for
high extraction drugs (14). Furthermore, as drug metabo-
lism by liver oxidative CYP enzymes, requires oxygen to
function, porto-systemic shunting may reduce the sinu-
soidal permeability to oxygen and therefore impairs the
access of oxygen to hepatocytes, leading to reduction of
oxidative function of liver.

Drug metabolism via glucuronidation is less affected
than CYP enzymes, possibly because of extra-hepatic
glucuronidation (15) or increased production of uridine
diphosphate-glucuronyltransferase (UDPGT) in remain-
ing viable hepatocytes (16). In these patients, clearance
of some drugs or metabolites that undergo biliary excre-
tion can be reduced as well, requiring dose reduction
or avoidance of these drugs. Furthermore, cirrhotic pa-
tients often have impaired production of drug-binding
proteins such as albumin and a1-acid glycoprotein. There-
fore, if a drug is highly protein bound, reduced level of al-
bumin can resultin elevated levels of free drug, resulting
in increased bioavailability and incidence of toxicity (10).

Hepatorenal syndrome that often occurs in individu-
als with cirrhosis can complicate drug metabolism par-
ticularly with drugs that are mainly eliminated via the
kidneys. Patients with this syndrome can display signifi-
cantly diminished renal drug clearance. Importantly,
renal dysfunction may even occur in cirrhotic patients
with normal serum creatinine. This phenomenon may
happen because of the underproduction of creatinine
resulting from diminished muscle mass or decreased
rate of hepatic production of creatine, the substrate for
creatinine.

Despiterenal disease, in which the glomerular filtration
rate is the metric used to guide dose adjustment, there is
no reliable marker for liver disease severity and hepatic
clearance that can be used as a guide for drug dosing.
Though various tests like liver function test, indocyanine
green clearance, megaxx, Child Pugh score, and MELD
score are used for prediction of impaired liver function,
they all lack the sensitivity to quantitate the specific abil-
ity of the liver to metabolize individual drugs. Thus the
usefulness of these measures for dose adjustment pur-
poses is imprecise.

As a general rule, in patients with well-compensated cir-
rhosis and near-normal liver synthetic function (normal

Hepat Mon. 2014;14(10):e23539
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hepatic synthetic function, normal serum albumin, clot-
ting factors and bilirubin), drug pharmacokinetics are un-
changed or modified only to a small extent as compared
to patients with decompensated cirrhosis with portal hy-
pertension and significant synthetic dysfunction (14).

3.2. Use of Analgesics in Patients with Cirrhosis

Pain management in patients with liver disease poses
unique challenges for clinicians. Many of the commonly
used analgesics like acetaminophen, NSAIDs and opioids
are metabolized through the liver. Adverse events from
these pain relievers are frequent, potentially fatal, but
often avoidable in patients with chronic liver disease,
especially in those with cirrhosis. Prescribing analgesics
in these patients often raises the fear of precipitating or
worsening renal failure, provoking hepatic encephalopa-
thy, inducing portal hypertension and gastrointestinal
bleeding, aggravating hepatic decompensation or caus-
ing addiction, especially in patients with a history of alco-
holism or other addictive conditions. Because there are
no evidence-based guidelines for the use of analgesics in
this patient population, the pain management in these
patients is challenging.

3.2.1. Paracetamol (Acetaminophen)

Paracetamol is commonly used as a first choice analge-
sic for different nociceptive acute or chronic pain and re-
mains one of the safest available analgesics. However, the
use of this drug in patients with hepatic disease is often
avoided. This perception arose from awareness of hepa-
totoxic effect of paracetamol overdose and a lack of un-
derstanding its metabolic pathway in patients with liver
disease. It is known that the majority of paracetamol is
metabolized via the sulfation and glucuronidation path-
ways into nontoxic products which are then excreted via
the urine. However, a small proportion (< 5%) is oxidized
via CYP system, mostly CYP2E], to a hepatotoxic interme-
diate, N-acetyl-p-benzoquinone imine (NAPQI), which is
readily rendered nontoxic by conjugation to glutathione
(17). Pharmacokinetic studies have indicated an increase
in the elimination half-life (t %) of paracetamol in pa-
tients with liver cirrhosis compared with healthy con-
trols. Meanwhile, the plasma clearance of the drug was
shown to be reduced in these patients (18-20). However,
the t} of the drug or its plasma clearance has been found
to be correlated with prothrombin time as well as the
plasma albumin levels.

The theoretical mechanisms of paracetamol-induced
hepatotoxicity in chronic cirrhotic patients involves
altered metabolism via CYP activity and depleted glu-
tathione stores that cause accumulation of a hepato-
toxic intermediate, NAPQI. However, available studies
in these patients group have shown that although the
half-life of paracetamol may be prolonged, CYP activity
is not increased (potentially leading to a lesser degree of
NAPQI formation) and glutathione stores are generally

Hepat Mon. 2014;14(10):e23539

sufficient to avoid paracetamol hepatotoxicity (21). As a
result, a number of studies claimed that concerns about
administration of therapeutic doses of paracetamol in
the cirrhotic patients are often inaccurate (21).

Different available studies have evaluated the safety
and efficacy of paracetamol administration in cirrhotic
patients. It has been indicated that for short-term use
or I-time dosing, up to 4 g/d appears to be well toler-
ated for both healthy and cirrhotic individuals, using
alcohol regularly (22, 23). This assumption is supported
by a double-blind, crossover study of 20 patients with
chronic liver disease (including 8 cirrhosis), who toler-
ated paracetamol at a dosage of 4 g/d for 13 days without
adverse effects (21). In other survey conducted by Lucena
et al. (24), paracetamol was safely used as a dosage of 3
g/d even in those with alcoholic cirrhosis. The findings
of another case control study evaluating the implica-
tion of paracetamol in patients with cirrhosis suggested
no association between the occasional use of low dose
paracetamol (2-3 g/d) and the acute decompensation of
cirrhosis (25).

Nonetheless, another study reported the elevation of
aspartate aminotransferase (AST) levels in healthy adults,
receiving 4 g/d for 14 days (26). Based on this finding, in
2006, the American Liver Foundation (ALF) issued recom-
mendations that people not exceed 3 g/d of acetamino-
phen for any prolonged period of time (27). The ALF noted
no issue with short-term use of 4 g/d. On the basis of data
from different studies and with the new FDA guidelines in
mind current recommendation for long-term acetamin-
ophen use (> 14 days) in cirrhotic patients (not actively
drinking alcohol)is for reduced dosing at 2 to 3 g/d (21, 28).

Because of its proven safety profile (when given in rec-
ommended doses) and the lack of sedative effects and ab-
sence of nephrotoxicity, paracetamol is the preferred an-
algesic in patients with liver disease including cirrhosis.
However, because paracetamol overdose is known as one
of the most common cause of liver failure, it is not surpris-
ing that the majority of pain practitioners are not willing
to prescribe it to patients with any form of liver disease.

3.2.2. NSAIDs

NSAIDs are largely metabolized by CYP enzymes and
most are highly protein-bound in plasma (typically >
95%), usually to albumin. As discussed previously, pa-
tients with cirrhosis may have both normal or reduced
CYZ activity and the impaired production of drug-bind-
ing proteins (29). Thus, altered metabolism and bioavail-
ability of NSAIDs that result in their elevated level in se-
rum can be anticipated in these patients (30).

A major mechanism of NSAIDs-induced adverse effects
in patients with advanced stages of cirrhosis is inhibi-
tion of prostaglandins (PGs) production. As mentioned
before, formation of porto-systemic shunts in cirrhosis
leads to a drop in arterial pressure (31, 32). In this situa-
tion, activation of renin-angiotensin-aldosterone sys-
tem (RAAS), sympathetic nervous system (SNS) and non-
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osmotic release of antidiuretic hormone (ADH) occur to
restore the normal blood homeostasis. These cause more
renal sodium and water retention. Persistent renal sodi-
um and water retention plays a major role in a sustained
ascites formation. This vascular effect of endogenous
vasoconstrictors and the tubular action of antidiuretic
hormones are countered by the increased production of
vasodilatory renal PGs (33).

Cyclooxygenase (COX) plays a key regulatory role in PGs
and thromboxane A2 synthesis (34). The adverse effect
of NSAIDs results from its inhibitory action on the activ-
ity of both isoforms of COX, including COX-1 and COX-2.
COX-1 is constitutively expressed in most tissues and is
involved in homeostasis of various physiologic functions,
whereas COX-2 is considered an inducible isoform pri-
marily involved in many inflammatory responses (35, 36).
Thus, by inhabiting both COX-1 and COX-2, non-selective
NSAIDs, suppress anti-inflammatory responses (inhibi-
tion of COX-2 activity) and also block the synthesis of PGs
and thromboxane A2 in the renal and gastrointestinal (GI)
tract (inhibition of COX-1activity). As a result, theiradmin-
istration causes a profound reduction in renal blood flow,
glomerular filtration rate, the cap ability of the kidneys
to excrete sodium and water (34, 37, 38). Furthermore, the
reduced platelet synthesis of proaggregatory thrombox-
ane A2 may lead to thrombocytopenia and coagulopathy
in cirrhotic patients (39). The significant correlation be-
tween the use of NSAIDs and the first bleeding episodes as-
sociated with oesophageal or cardiac varices in cirrhotic
patients has been found in a case control study (40). The
study suggested that the risk of developing this complica-
tion in cirrhotic patients using NSAIDs are approximately
three times more than cirrhotic patients who do not use
these compounds (40). The renal impairment with re-
duced glomerular filtration rate (GFR), renal blood flow,
and sodium and water excretion has been indicated in cir-
rhotic patients when different NSAIDs including ibupro-
fen (41, 42), indomethacin (43) aspirin (44) naproxen (45)
and sulindac are administered (46).

Selective COX-2 inhibitors are of great interest as an
alternative to NSAIDs. Different studies in cirrhotic sub-
jects have shown that renal function is affected by NSAIDs
and selective COX-1 inhibitors but not by selective COX-2
inhibitors (47, 48). However, available studies on assess-
ment of the safety and efficacy of COX-2 selective inhibi-
tors in patients with cirrhosis are limited. It has been
shown that celecoxib (a COX-2 inhibitor drug) adminis-
tered for 2.5 days in patients with cirrhosis and ascites
is not associated with apparent impairment in the renal
function or any reduction in mean values of GFR, renal
plasma flow, and prostaglandin E2 excretion (45). In a pi-
lot study on nine patients with cirrhosis who received ce-
lecoxib for 4 days, no significant changes were observed
in the mean values for serum creatinine, GFR, prostaglan-
din E2 or sodium excretion. However, four of these pa-
tients displayed a decrease in GFR greater than 20% (45).

Regardless of these encouraging findings, experimental

evidences have established the constitutive expression of
COX-2 in kidney and its implication in maintenance of
renal blood flow, mediation of renin release, and regu-
lation of sodium excretion in response to alterations
in intravascular volume (49). Therefore, it is difficult to
give general advice that COX-2 inhibitors have fewer side
effects than non-selective NSAIDs in cirrhotic patients.
These findings, together with the lack of studies that
evaluate the effect of long-term administration of COX-
2 inhibitors, lead to the conclusion that administered of
these compounds should be with caution or avoided in
these patients.

3.2.3. Opioids

Liver is the major site of biotransformation for most
opioids; thus, the disposition of these drugs may be af-
fected in patients with hepatic insufficiency. Oxidation is
the major metabolic pathway of most opioids. The excep-
tions are morphine and buprenorphine, which primar-
ily undergo glucuronidation, and remifentanil, which is
metabolized through ester hydrolysis. As mentioned be-
fore, oxidation of drugs may be reduced in patients with
hepatic cirrhosis, resulting in decreased drug clearance
[for pethidine (meperidine), dextropropoxyphene, pen-
tazocine, tramadol and alfentanil] and/or increased oral
bioavailability caused by a reduced first-pass metabolism
(for pethidine, dextropropoxyphene, pentazocine and
dihydrocodeine). Although prospective epidemiological
studies are lacking, opioids commonly contribute to the
manifestations of hepatic encephalopathy, and thus they
should be avoided in patients with cirrhosis, especially in
those with portal hypertension and encephalopathy.

Morphine, an opioid that has been in use since 1827, is
metabolized through both CYP pathway and glucuroni-
dation. Different studies have investigated the morphine
elimination time in cirrhotic patients. According to most
of these studies, the plasma clearance of morphine is
significantly reduced, its halflife is prolonged, and its
bioavailability is increased in cirrhotic patients com-
pared with individuals with normal liver function (50-
53). Similarly, hydromorphone has been shown to have
increased bioavailability and prolonged half-life in the
setting of cirrhosis (54).

Codeine is a pro-drug with no analgesic activity. Its an-
algesia is due to its conversion to morphine via CYP2d6
in liver. As it is known, capacity of this oxidative enzyme
is reduced in patients with compensated liver disease.
In this case, the result will be a reduced conversion of
codeine to morphine and, in turn, a decrease or lack of
analgesia after codeine administration. Furthermore,
slow clearance of codeine may cause drug accumulation
and depressed ventilation (55). Similarly, hydrocodone
and oxycodone are metabolized to hydromorphone and
oxymorphone via CYP2d6 and CYP3A4 (56). Thus their
ineffective drug metabolism in cirrhotic patients may
also result in decreased analgesic efficacy of these com-
pounds.

Hepat Mon. 2014;14(10):e23539



ImaniFetal.

Meperidine (Pethidine) is a heavily protein bound and
predominantly metabolized by hydrolysis to meperidinic
acid, which is conjugated and excreted. But it is also me-
tabolized by CYP2B6 and CYP3A4 to normeperidine, a me-
tabolite with serious central nervous system toxicity, neu-
romuscular irritability and rarely seizures. These adverse
effects are more frequent in the presence of renal dysfunc-
tion (57). Because of its increased bioavailability (heavily
protein bound) and prolonged half-life of its toxic metab-
olite, meperidine should be avoided in cirrhotic patients.

Although methadone and fentanyl are also heavily pro-
tein bound and thus require reduced dosing in patients
with cirrhosis, their metabolism does not yield toxic
products. As a result these compounds may be better tol-
erated than meperidine. However, both agents require
reduced dosing in patients with hypoalbuminemia. Tra-
madol is a centrally-acting synthetic analgesic structur-
ally related to codeine and morphine. It is converted by
both CYP3A4 and CYP2D6 to O-desmethyltramadol, which
is also metabolized by CYP2D6; thus in cirrhotic patients
with decreased enzymatic activity, its analgesic proper-
ties may not be fully established.

Buprenorphine (Subutex) is a partial mu-opioid re-
ceptor agonist with high protein binding affinity. It is
metabolized primarily through the liver by CYP3A4 into
the active metabolite norbuprenorphine and cleared by
glucuronidation and excretion into bile (58). Both bu-
prenorphine and nor buprenorphine are further gluc-
uronidated. Decreased CYP3A4 enzymatic activity in cir-
rhosis might result in an increase of the bioavailability
and decrease of the clearance of buprenorphine. There-
fore, dosage should be adjusted.

Generally, if opioids are required for cirrhotic patients,
these analgesics should be administrated with a longer
interval between doses and possibly lower doses, with in-
dividual titration to achieve optimal pain relief without
significant adverse effects. Careful follow-up is necessary
to check for signs of sedation, opioid-induced constipa-
tion and early encephalopathy. Immediate discontinu-
ation of the opioids should be considered if any sign of
these complications is appeared. Furthermore, health
care practitioners should be aware that using opioids in
cirrhotic patients with a history of alcoholism is associ-
ated with increased risk of cross-addiction.

3.3. Physicians’ Attitudes Toward Prescribing Anal-
gesics

Even though, cirrhotic patients are more susceptible to
the diverse effects of paracetamol, NSAIDs and opioids,
guidelines for the use of these drugs in such patients are
notavailable. Data suggest that paracetamol is prescribed
rather sparingly for pain relief in cirrhotic patients. In a
study by Franz et al. (59) the use of paracetamol was re-
ported in only 6% of cirrhotic patients. In a web-based
questionnaire survey conducted by Rossi et al. (5) the
physicians’ attitudes regarding the use of paracetamol
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and NSAIDs in patients with liver disease was evalu-
ated. The results of this work indicated that internists
and family physicians were significantly more likely to
recommend against the use of paracetamol in patients
with compensated cirrhosis compared with gastroenter-
ologists who believed that paracetamol would be safe.
In the case of patients with decompensated cirrhosis,
95% of family physicians and 70% of internists would not
recommend the use of paracetamol compared to just
22% of gastroenterologists. Even among patients with
mild chronic hepatitis without cirrhosis, 15-20% of gen-
eral practitioners would not recommend paracetamol.
In contrast, none of the gastroenterologists questioned
in this survey would avoid paracetamol in that setting.
Overall, the recommendation against the use of NSAIDs
was significantly less common than recommendations
against the use of paracetamol in both compensated
and decompensated cirrhosis. Non-gastroenterologists
were more likely to recommend NSAIDs compared with
gastroenterologists, who in turn, were more likely to rec-
ommend the use of paracetamol (5). Given the very real
possibility that ibuprofen and other NSA IDs might lead
to or worsen Gl haemorrhage in patients with underlying
gastropathy and coagulopathy (60), the occasional use of
paracetamol is in fact preferred over NSAIDs. Unfortu-
nately no study was available evaluating the attitude of
physicians toward prescribing opioids.

4. Conclusions

In summary, providing safe and effective analgesia to
patients with cirrhosis can be a clinical challenge. No
evidence-based guidelines exist on the use of analgesics
in these patients. Most drugs can be used safely in cirrho-
sis, including those that are potentially hepatotoxic, but
lower doses or reduced dosing frequency is often recom-
mended. In general, for long-term paracetamol use in cir-
rhotic patients itis recommended to reduce dosingat2 to
3 g/d. Although such patients may eliminate paracetamol
more slowly than patients without liver disease, repeated
administration of the drug does not result in accumula-
tion of hepatotoxic intermediate, NAPQI. Furthermore,
there is no evidence of increased CYP enzymes activity
or reduced hepatocellular glutathione stores in patients
with liver disease.

NSAIDs should be avoided in both compensated and de-
compensated cirrhotic patients, primarily because of the
risk of acute renal failure caused by prostaglandin inhibi-
tion. Opioids should be avoided or used sparingly at low
and infrequent doses because of the risk of precipitating
hepatic encephalopathy. Long-term follow-up for toxicity,
adverse effects, and complications is required. Patients
with a history of encephalopathy or addiction should not
take opioids.
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