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Introduction

• Pain management in patients with chronic liver

disease A unique challenge.

• Most of the drugs used for pain management are

metabolized through the liver.



What is the Concern

Chronic liver disease and Cirrhosis  

• Alter the metabolism of drugs 

• Alter the effect of drugs

• Increase the bioavailability of drugs



Drug Metabolism by Liver

There are three main pathways of drug
metabolism :

• Oxidation & Reduction by the cytochrome P 450

(CYP450)

• Conjugation with glucuronic acid, sulfate, acetate,

glycine, glutathione, or a methyl group

• Biliary excretion and elimination



Drugs for pain 

management

• Acetaminophen/ Paracetamol

• NSAIDs

• Anticonvulsants

• Antidepressants

• Opioids

• Topical anaesthetics



Acetaminophen

• A common misconception is that patients with

cirrhosis should never take acetaminophen.

• Large amounts (doses greater than 10‐15 g) 

acetaminophen can cause severe hepatic necrosis 

and fulminant hepatic failure.



Recommendations

• If taken in appropriate dose, acetaminophen is the  

safest analgesics.

•Total daily dose of acetaminophen should not exceed

2-3 g/day(according to FDA)

•Toxic dose in liver disease is less than normal toxic

dose.



Metabolism of  

Acetaminophen 



Contd

• 90% of acetaminophen

o is metabolized in glucuronide and sulfate compounds

and ultimately excreted via the renal system.

• Of the remaining, 50%

o is excreted unchanged in the urine

• And the remainder

o is metabolized by the CY P450 system; a hepatotoxic

metabolite,N-acetyl-p-benzoquinone imine

(NAPQI), is subsequently produced.



Acetaminophen 

Toxicity

With toxic (10‐15 g), ingestion of acetaminophen

o the glucuronidation and sulfation pathways 

become overwhelmed, 

o glutathione stores diminish

o resulting in hepatocyte necrosis due to NAPQI.



NSAIDs

Due to prostaglandin inhibition and increased 

bioavailability in cirrhosis, NSAIDs can precipitate:

• Acute renal failure

• Hepatorenal syndrome

• Gastrointestinal Bleeding

• Sodium retention, thereby worsening ascites and

edema.



NSAID 

Recommendations

• NSAIDs(both COX-1 & COX-2 inhibitors)

should be avoided in all patients with 

cirrhosis.

• Topical NSAIDs can be considered.

However, further studies are needed to 

elucidate their safety profile in patients with 

cirrhosis.



Safest NSAID in 

liver disease

• Ibuprofen has the highest liver safety profile among

NSAIDs and showed no severe liver injury in larger

studies.

• Along with paracetomol and aspirin, it is considered as

one of the the most common OTC drugs sold all over the

world.



Recommendations

• Prescription doses of ibuprofen normally range 

between 400 mg to 800 mg every 6 to 8 hourly. 

• Total daily dose should not exceed 3,200 mg for 

normal person.

• The total dose for cirrhotic patients must be much 

less than the above dose.



Anticonvulsants

• Calcium channel alpha‐2‐delta ligands are a class of

anticonvulsants used to treat neuropathic pain such

as Gabapentin and Pregabalin.

• These are not metabolised by the liver.

• These are excreted through kidney, so dose to be

adjusted for renal failure.



Recommendations

• Consider Gabapentin as first line therapy for pain

management, particularly in patients with

neuropathic pain.

• Gabapentin, starting dose 300 mg daily and increase

slowly over weeks.

• Pregabalin, start 25 mg bid for patients with normal

renal function and increase slowly over weeks.



Topical Anaesthetics

• Lidocaine patches can be an effective treatment for 

localized pain in patients with cirrhosis. 

• Nerve block and local analgesics can also be used 

but with attention to increased bleeding risk in 

cirrhosis.

• As low systemic absorption, they do not need dose 

adjustment for liver disease. 



Recommendations

• Apply Lidocaine patch to affected area for up to 12

hours per day.

• Up to three patches can be used at one time.

Patches may also be cut into smaller sizes for

treatment of smaller areas.



Antidepressants

• Tricyclic antidepressants (TCAs)

• Serotonin‐norepinephrine reuptake inhibitors 

(SNRIs)

• Selective serotonin reuptake inhibitors (SSRIs)



Tricyclic

Antidepressants

• Tricyclic antidepressants (TCAs) are effective 
medications for pain of various etiologies.

• Nortriptyline and Desipramine are generally 
recommended over Amitriptyline and Imipramine
because of decreased sedative effects.



Recommendations

• Nortriptyline 10 mg at night is recommended.

• If necessary, consider titration over weeks to 25 mg

at night with careful monitoring for sedative effect .



Serotonin‐Norepinephrine

Reuptake Inhibitors

• Serotonin‐norepinephrine reuptake inhibitors 

(SNRIs) such as Venlafaxine and Duloxetine have 

been increasingly used for neuropathic pain 

management. 



Selective serotonin 

reuptake inhibitors 

(SSRIs)

• Selective serotonin reuptake inhibitors (SSRIs) such 

as Citalopram, Escitalopram are not as effective as 

TCAs in management of neuropathic pain and can 

increase the risk for gastrointestinal bleeding from 

varices.



Recommendations

Use Gabapentin or TCAs for treatment of 

neuroapathic pain over SNRIs and SSRIs, 

because –

• Cirrhosis demonstrate significantly increased half-

life (t1/2) and reduced clearance of these medications

• Also cause GI bleeding 



Opioids

• The use of opioids in cirhhosis is controversial and 

complicated with unique concerns.

• Because of increased half life, 

• IR formulations should be used 

• ER formulations should be avoided 

• Extended  dosing intervals (eg,every 6‐12 

hours) should be prescribed.

• Dose Titration is needed.  



Recommended 

Opioids

• Tramadol(mostly used)

• Hydrocodone

• Oxycodone

• Morphine

• Hydromorphone

Tramadol & Hydrocodone are also available in combination

with paracetamol. 



Tramadol

• Tramadol can cause less sedation and respiratory

depression, and has less potential for tolerance

compared with other opioids

• However, it lowers seizure threshold and can

precipitate serotonin syndrome when used with

SSRIs or TCAs.



Recommendations

• Start with 50 mg every 12 hours and use extended

dosing intervals.

• Use with careful monitoring in patients taking SSRIs

or TCAs.

• Avoid in patients with seizure history.



Hydrocodone

• Hydrocodone is most commonly available in

combination with acetaminophen. Therefore,

education and careful attention to total daily

acetaminophen dosage is necessary.

• Avoid ER formulations (hydrocodone ER) in patients

with cirrhosis.



Recommendations

• Start with 5 mg every 6 hours and use extended

dosing intervals



Oxycodone

• Oxycodone has increased oral bioavailability

because of diminished first‐pass effect and

prolonged half life due to significant protein binding,

which increases the risk for toxicity.

• Avoid ER formulations.



Recommendations

• Start with 5 mg every 6 hours and use extended 

dosing intervals.



Morphine

• Morphine is metabolized into two major compounds:

o one with analgesic properties 

(morphine‐6‐glucuronide) and 

o the other (morphine‐3‐glucuronide) with neurotoxic

side effects such as confusion, seizures, and

respiratory depression . In the setting of renal failure,

the neurotoxic metabolites are poorly excreted.

• Avoid ER formulations



Recommendations

• Start with 5 mg every 6 hours. 

• Avoid in patients with renal failure



Hydromorphone

• Hydromorphone is five times more potent than

morphine.

o Hydromorphone is metabolized solely by

glucuronidation into an inactive metabolite;

o metabolism and half life are less affected by

cirrhosis.

• Avoid the ER formulation.



Recommendations

• First‐choice opioid in patients with concomitant 

renal failure

• Start with 1 mg every 6 hours.



Fentayl

• Commonly used for management of severe pain and

as an adjunct to general anesthesia

• In large clinical trials, chronic fentanyl therapy for

pain has not been associated with serum enzyme

elevations or cases of hepatotoxicity.



Recommendations

Transdermal patch: 

• 12mcg/hr, 25mcg/hr, 50mcg/hr, 75mcg/hr, 100mcg/hr 

patches are available in market.

• Mild-to-moderate (Child Pugh A to B): Start with one 

half of the usual dose; closely monitor for signs of 

respiratory and central nervous system depression 



Non-pharmacologic 

pain management in 

Cirrhosis

• Physical Treatment

• Behavioral Treatment

• Invasive Procedures



Physical Treatment

• Physical Therapy

o plays a key role in rehabilitation of acute injury

o And in the management of pain related to chronic

condition

o Sarcopenia and poor physical function in patient

with cirrhosis is improved with physiotherapy

• Weight loss

o For obese patient improve pain as much as

medication



Behavioral Treatment

• Cognitive behavioral therapy (CBT):

o Changes the pattern of thinking or behavior so

change the way they feel.

• Mindfulness

o Is also can be used for pain relief in patient with

cirrhosis



Invasive Procedures

• Acupuncture

o acupuncture, has been associated with decreased

pain

o Should be avoided in patient with coagulopathy

• Nerve Block which has been discussed earlier in

topical anaesthetics may be considered as inavasive

procedure.



Take Home Message

• Due to increase in the number of cirrhosis patient,

pain management in cirrhosis has become an

important issue.

• Though there is a misconception about use of

acetaminophen, but still acetaminophen is key and

safe drug in the management of pain in cirrhosis.

• The only recommended NSAIDs for the pain

management in cirrhosis, is Ibuprofen



• Gabapentin and Pregablin are the key drugs for

neuropathic pain in cirrhosis.

• The use of opioids in cirhhosis is controversial and

complicated with unique concerns specific to

patient with cirrhosis.

• We are waiting for a more safe pain management

for cirrhotic patient in future.



Thank you


