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• Recognize and stage a patient’s level of liver disease using 
common laboratory tests and imaging

• Calculate the Child-Pugh score to recommend drug dosing
• Recommend and justify dosing based on a patients disease 

and degree of liver dysfunction 
• Discuss common misconceptions regarding the use of select 

therapies in cirrhosis

Pharmacist Lecture Objectives
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• Recognize laboratory tests and imaging used to assess liver 
function

• Describe the Child-Pugh scoring calculator and its use in liver 
disease

• Identify common misconceptions regarding frequently used 
medications in patients with cirrhosis

Technician Lecture Objectives

Compensated
cirrhosis

Decompensated
cirrhosis DeathChronic liver 

disease

Development of complications:
• Variceal hemorrhage
• Ascites
• Encephalopathy
• Jaundice

Natural History of Chronic Liver Disease
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• A patient has known liver disease.  Does the patient 
require dose adjustments of his medications?

• Is this an acute or chronic liver injury? 
• What are the ADME properties of the drug?
• What are the pathophysiological changes in the patient that might affect 

the drug?
• What is the therapeutic window of drug?
• What are the implications of under dosing or over-dosing?
• Are there specific monitoring parameters for the drug?
• Are there safer alternative therapies?
• What is the potential for drug interactions with the patient’s existing 

medications/herbs/supplements?

Things to Consider Before Recommending Dosage 
Adjustments in Hepatic Disease
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• No single test available
– Must use multiple surrogate markers 
– Biochemical markers

 Functional and synthetic

• Limitations:
– Degree of hepatic dysfunction often difficult to assess

 Not evident until large portion of liver damaged

– Inter- and intra-patient variability

 Not all patients have similar dysfunction

How is Liver Function Assessed?

Laboratories for Recognizing Fibrosis/Cirrhosis

• Alanine aminotransferase 
(ALT), aspartate 
aminotransferase (AST)

• Serum albumin, direct 
bilirubin, international 
normalized ratio (INR)

• Complete blood count with 
differential

Identify changes consistent with 
cirrhosis

Recognize level of 
inflammation and liver 
injury

Assess hepatic synthetic 
function
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• Anemia
– Can indicate complications of cirrhosis
– Sudden decline in hemoglobin concerning for bleeding
– Trends in declining hemoglobin concerning for slow bleeding

• Thrombocytopenia (<150 thousand)
– Due to portal hypertension caused by cirrhosis
– Portal hypertension causes:

 Platelets to become “stuck” in spleen
 More platelets damaged/destroyed 

• Neutropenia
– Cirrhosis can cause bone marrow suppression

Why is the CBC Important to Understand Liver Disease 
Severity?

• Elevations in AST or ALT useful for measuring liver cell injury
– Healthy ALT is <30 IU/mL for men and <19 IU/mL for women
– Elevations indicate acute injury/insult

• Elevations in conjugated bilirubin suggest liver disease

• Loss of liver’s ability to synthesize (lack of synthetic function) 
can be seen with:
– Low serum albumin
– Prolonged prothrombin time (elevated INR)
– Important to look at trends in labs over time

Abnormalities in Hepatic Panel
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• Level of AST and ALT 
– Levels can be completely normal in patients with cirrhosis

• Ammonia levels
– “Blood ammonia levels cause as much confusion in those 

requesting the measurement as in the patients in whom 
they are being measured”*

• “Normal ultrasound”

What’s Not Helpful

*Adrian Reuben, Hepatology 2002;35:983

• Presence or history of ascites or esophageal varices
• Low platelet count (<150,000 mm3)
• APRI > 1.0
• FIB-4 > 3.25
• Fibrosure > 0.72
• Imaging with evidence of cirrhosis (nodular contour of 

liver or evidence of portal hypertension)
• Liver biopsy with F3 or F4 fibrosis
• Transient elastography consistent with advanced 

fibrosis/cirrhosis

Findings Suggestive of Advanced Fibrosis/ Cirrhosis
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https://www.hepatitisc.uw.edu/page/clinical-calculators/apri

Use an upper limit of 
normal of 40

https://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4
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• Non-invasive, quick
• Similar to ultrasound
• Measures liver stiffness 

in kPa to identify fibrosis 
and cirrhosis

Transient Elastography

• Patients with Child Pugh 
class A cirrhosis are 
considered to have 
compensated cirrhosis

• Patients with Child Pugh 
class B or C cirrhosis are 
considered to have 
decompensated cirrhosis

• Also known as Child-Turcotte
Pugh (CTP) or Child Pugh 
(CP)

Child Pugh Scoring

• Calculate if a patient has 
cirrhosis or is suspected of 
having cirrhosis

• Scoring classified as Child 
Pugh A, B or C

• Used to classify level of 
cirrhosis to guide drug 
dosing or appropriateness of 
using specific therapies in 
patients with cirrhosis
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Child-Pugh Classification of Cirrhosis 
for Drug Dosing

1 Point 2 Points 3 Points

Encephalopathy None Moderate Severe

Ascites Absent Mild-
Moderate

Severe/ 
Refractory

Bilirubin (mg/dL) < 2 2 - 3 > 3

Albumin (g/dL) > 3.5 2.8 - 3.5 < 2.8

INR
(PT Prolongation sec 
over control)

<1.7
(0-4)

1.7-2.3
4-6

>2.3
(>6)

Note: Child Pugh Score is calculated only for patients with cirrhosis

Child-Pugh Interpretation of Hepatic 
Function in a Patient with Cirrhosis

C-P Score (Class) Liver Function

5-6 (A) Mild Dysfunction

7-9 (B)
Moderate Dysfunction
Moderate dose reduction (~25%) 

for drugs that are mostly hepatically 
metabolized

> 9 (C)
Severe Dysfunction

Significant dose reduction (~50%) 
for drugs that are mostly hepatically

metabolized
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• Liver biopsy is a gold standard but not a reliable gold standard
– Sampling error leads to misinterpretation in 10-15% of cases
– Can miss the diagnosis of cirrhosis 
– Invasive procedure with complications
– Expensive
– Poor patient acceptance
– Interpretation has significant inter observer variability

• In many cases, non-invasive or minimally invasive techniques 
can recognize cirrhosis without the need for liver biopsy

What About Liver Biopsy?

Seeff LB, et al. Clin Gastroenterol Hepatol. 2010;8:877–883.
The French METAVIR Cooperative Study Group. Hepatology. 1994;20:15-20

General Considerations for Drug 
Dosing in Liver Disease
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• Phase II Conjugation 
Reactions:
– Glucoronidation
– Sulfation
– Methylation
– Acetylation

Altered ADME: Changes in Metabolism

• Phase I Drug 
Metabolizing Reactions:
– Oxidation

 Via cytochrome P450 
– Reduction
– Hydrolysis

More likely to be affected 
in cirrhosis
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• Hepatocyte damage sufficient to decrease drug 
metabolism
– Low serum albumin (< 3.5 gm/ dL)

– Impaired prothrombin activity (< 80% normal)

How Much Liver Damage Must Occur Before Drug 
Metabolism Is Affected?

• Functionally evident as:
– Metabolic dysfunction

 Loss of hepatocytes
 Intrahepatic shunting

– Synthetic dysfunction
 Coagulopathy
 Loss of albumin 

production

Fibrotic Changes Impede Hepatic Blood Flow: Portal 
Hypertension

• Clinically evident as: 
– Ascites
– Varices
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A. Acute hepatic failure
B. Cardiovascular toxicity 
C. Cerebral dysfunction
D. Gingival hyperplasia

What is the most likely toxicity for a patient with cirrhosis 
who is exposed to too high of a dose of phenytoin?

A. Acute hepatic failure: unlikely and does not correlate 
with underlying cirrhosis

B. Cardiovascular toxicity: associated with IV 
administration; does not correlate with underlying 
cirrhosis 

C. Cerebral dysfunction
D. Gingival hyperplasia: associated with chronic use, 

not with underlying cirrhosis

What is the most likely toxicity for a patient with cirrhosis 
who is exposed to too high of a dose of phenytoin?
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JS, 22 yo male admitted to the hospital after an 
alcoholic binge.  He is intoxicated.

PE: No ascites, no edema

Labs: 

WBC 11 (4.5-11.0 K/mm3)

Platelets 320 (150-400 K/mm3)

Total protein 8.1 (6-8 g/dL)

Albumin 4.4 (3.5-5 g/dL)

AST 300 (<40 U/L)

ALT 360  (<30 U/L)

Total Bilirubin 0.3 (0.2-1.3 mg/dL) 

INR 0.9 

What is his CP score?

A. 5

B. 6

C. 7

D. CP does not apply for 
this case because he 
does not have 
cirrhosis

JS, 22 yo male admitted to the hospital after an 
alcoholic binge.  He is intoxicated.

PE: No ascites, no edema

Labs: 

WBC 11 (4.5-11.0 K/mm3)

Platelets 320 (150-400 K/mm3)

Total protein 8.1 (6-8 g/dL)

Albumin 4.4 (3.5-5 g/dL)

AST 300 (<40 U/L)

ALT 360  (<30 U/L)

Total Bilirubin 0.3 (0.2-1.3 mg/dL) 

INR 0.9 

What is his CP score?

A. 5

B. 6

C. 7

D. CP does not apply 
for this case 
because he does not 
have cirrhosis
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JL is a 42 yo male admitted to the hospital for 
pneumonia. He is alert and oriented.

PMH: Significant for alcohol abuse
Meds: Spironolactone and 

furosemide for ascites
Labs: 
WBC 15 (4.5-11.0 K/mm3)
Platelets 84 (150-400 K/mm3)
Total protein 7.5 (6-8 g/dL)
Albumin 3.2 (3.5-5 g/dL)
AST 160 (<40 U/L)
ALT 80  (<30 U/L)
Total Bilirubin 1.9 (0.2-1.3 mg/dL) 
INR 1.2 

What is his CP score?
A. 5
B. 6
C. 7
D. 8

Using Child Pugh Score Calculator: Case

1 Point 2 Points 3 Points

Encephalopathy None Moderate Severe

Ascites Absent Mild-
Moderate

Severe/ 
Refractory

Bilirubin (mg/dL) < 2 2 - 3 > 3

Albumin (g/dL) > 3.5 2.8 - 3.5 < 2.8

INR
(PT Prolongation 
sec over control)

<1.7
(0-4)

1.7-2.3
4-6

>2.3
(>6)

None = 1pt

Controlled on meds= 2 pts

1.2 (<1.7) = 1pt

3.2 (2.8-3.5) = 2pt

1.9 (<2) = 1pt

Total points= 7 (Child B)
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• Recommendations for use of certain medications may depend 
on Child Pugh score
– Medications may be contraindicated in patients with Child Pugh B or C 

cirrhosis
 Concerns for worsening liver disease or
 Concerns for adverse effects related to particular medication

– Often drug references state“no experience” or “use clinical judgment” 
for use of medications in patients with Child Pugh scores of B or C
 May require clinical considerations 
 Consider pros/cons of using particular medication

Why Does it Matter?

Specific Medication Concerns in Patients with Liver 
Disease including Cirrhosis
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A 45 yo male with elevated 
cholesterol levels and obesity is 

prescribed simvastatin and 
metformin.  During routine labs, 

his AST and ALT are identified to be 
elevated.  Should this patient start 

a statin?

Disease States Potentiating Fibrosis

Fibrosis

NAFLD EtOH SteatosisNASH

Viral Hepatitis HIV
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• Chronic liver disease and compensated cirrhosis are 
NOT contraindications to statin therapy

• Statins may have beneficial effects in patients with 
chronic liver disease

What About Statins?

Cohen DE, et al.  Am J Cardiol 2006;97[suppl]:77c-81c.
Vargas JI et al.  Curr Gastroenterol Rep.  2017 Sep;19;43

• Historically contraindicated in patients with advanced liver 
disease because of theoretical risk of lactic acidosis
– Rare
– Occurs with concomitant renal insufficiency

• Discontinuation of metformin in diabetic patients after a 
diagnosis of cirrhosis was associated with a decreased survival

What About Metformin?

Elkrief L et al.  Liver Intern. 2016;36:936-948.
Zhang X et al.  Hepatology.  2014;60;2008-2016.
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A 62 yo male with known cirrhosis presents to the 
pharmacy for an over-the-counter pain medication.  
Which of the following is the best recommendation?
A. Acetaminophen
B. Aspirin
C. Ibuprofen
D. Either B or C

Clinical Case

• Acetaminophen
– Problem: chronic use of acetaminophen can deplete 

glutathione for toxicity
 Concomitant alcohol use and malnutrition are risk

 Acute, short term use (<14 days) of APAP in alcoholics not 
associated with exacerbations of LFTs

 Maximum dose of APAP in cirrhosis: 2 g/ day

Pain Management
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• NSAIDs and Aspirin
– Problem: NSAIDs/ ASA can cause bleed, exacerbate 

bleed potential in patients with coagulation problems

– Problem: NSAIDs can blunt diuretic response

– Problem: NSAIDs can impair glomerular filtration rates 
secondary to reduced renal profusion by inhibiting 
prostoglandins

 Avoid in patients with cirrhosis

Pain Management

• Opioids: 
– Overall may require lower doses or be less effective if 

require liver to metabolize to active drug

– Can worsen encephalopathy by causing constipation

Pain Management
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• Effects in liver disease can be significantly 
altered
– More profound sedation

– Use in hepatic encephalopathy should be limited

– Cirrhotics can accumulate benzodiazepines with overdose  
mimicking HE

• Long acting benzodiazepines of particular concern for 
accumulation: clonazepam, diazepam, 
chloridazepoxide

Use of Benzodiazepines

• Patients with cirrhosis are most likely to suffer severe 
consequences of medications because of the systemic 
changes (pathophysiological changes) that occur in 
cirrhosis
– Electrolyte abnormalities
– Gastrointestinal bleeding
– Hypotension
– Renal failure

• NOT because the medication is metabolized by the 
liver

Using Medications in Patients with Underlying 
Hepatic Dysfunction
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Medication Concerns in Patients with Cirrhosis

Drug or Class Concern Clinical Effect in Cirrhotic Patient 

Furosemide Electrolyte 
abnormalities

Electrolyte disturbances and 
hepatorenal syndrome

ACE-I + RAS effect Hypotension

NSAIDs Renal failure
Increased risk of bleed

Hepatorenal syndrome
Fatal GI bleeds; anemia

Aminoglycosides Electrolyte 
abnormalities

Electrolyte disturbances and 
hepatorenal syndrome

• Liver disease staging can be done using laboratory tests and imaging

• Scoring systems such as APRI or FIB-4 can aid in identifying patients 
with cirrhosis

• Patients with cirrhosis should be staged using the Child Pugh score to 
guide drug dosing and appropriateness of use of specific medications

• Statins and metformin are ok to use in patients with cirrhosis

• For OTC pain management, acetaminophen is preferred over NSAIDs and 
aspirin in patients with cirrhosis

• Medications that cause electrolyte abnormalities, hypotension, or 
gastrointestinal bleeding are most likely to have detrimental effects on 
patients with cirrhosis (NSAIDs, aminoglycosides, furosemide)

Conclusions
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Questions?


