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WELCOME TO 
AK LIVER DISEASE ECHO



PLEASE PUT IN THE CHAT BOX:

Your name
Where you are located
What brings you to the LD ECHO today?



WHAT WE DO

 Didactic Presentations pertaining to ECHO topics

 We’re accepting case presentations and questions pertaining to: 
 Elevated Liver Function Tests

 Cirrhosis

 Managing Complications of Decompensated Cirrhosis – Ascites, encephalopathy, 
esophageal varices

 Alcohol-related liver disease, including Alcohol Hepatitis

 Autoimmune liver disease – Autoimmune Hepatitis, Primary Biliary Cholangitis, Overlap

 Nonalcoholic fatty liver disease/Nonalcoholic steatohepatitis

 Hepatocellular carcinoma  

 Provide Expert Panelists 



CONSULTANT TEAM

 Brian McMahon, MD Hepatologist

 Youssef Barbour, MD Hepatologist

 Lisa Townshend, ANP Hepatology Provider

 Annette Hewitt, ANP Hepatology Provider

 Leah Besh, PA-C HIV/Hepatology Provider

 Anne Fleetwood, MS, RDN, NDN

 Brittany Keener, PharmD, MPH, BCPS

 Kena Desai, MD, Internal Medicine Specialist



Approved Provider Statements:

In support of improving patient care, Alaska Native Medical Center (ANMC) is jointly accredited by the Accreditation Council for Continuing 

Medical Education (ACCME), the Accreditation Council for Pharmacy Education (ACPE), and the American Nurses Credentialing Center 

(ANCC), to provide continuing education for the healthcare team.

Contact Hours:

ANMC designates this activity for a maximum of 12 contact hours, including 3 total pharmacotherapeutics contact hours, commensurate with participation.

Financial Disclosures:

Youssef Barbour, MD & Lisa Townshend-Bulson, APRN / faculty for this educational event, are primary investigators in an ANTHC sponsored hepatitis C study funded in 

part by Gilead Sciences. All of the relevant financial relationships listed have been mitigated. 

Requirements for Successful Completion:

To receive CE credit please make sure you have actively engaged in the entire activity, your attendance is recorded by the facilitator, and complete the course evaluation 

form found here: https://forms.gle/R8vibUZgMbRcoScw9.

For more information contact 
jlfielder@anthc.org or (907) 729-1387

Welcome to Alaska Liver Disease ECHO 



LIVER DISEASE ECHO 
SCHEDULE AT A GLANCE

August 18th – Most Common Liver Toxic Drugs

September 15th – Trauma Informed Care and Liver Disease 

October 20th – Screening for Alcohol Use Disorder

November 17 - Medication Assisted Treatment

December 15 - HCC Surveillance – Are We Doing Enough? 



LAND ACKNOWLEDGEMENT

Out of great respect, we acknowledge the Creator of all living 
things and the original inhabitants upon whose traditional lands 
we respectively now gather or reside. 

Let us, forever, remember the benefits and bounty of the vast 
resources that stem from these traditional lands, and thank the 
original inhabitants for their past and present stewardship of the 
resources (i.e., waters, plants, animals), and the spiritual practices 
which they cherish on the lands we now call home.



Liver Toxic Drugs and 

LiverTox Website
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BRITTANY L. KEENER, PHARMD, MPH, BCPS

CDR, UNITED STATES PUBLIC HEALTH SERVICE
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Objectives

 Review common liver toxic drugs

 Review LiverTox website

 Review examples from LiverTox website



Pre-Test

TRUE/FALSE

1. AMOXICILLIN/CLAVULANATE

(AUGMENTIN) IS THE MOST COMMON 

ANTIBIOTIC TO CAUSE LIVER INJURY

2. THE PURPOSE OF THE LIVERTOX WEBSITE 

IS TO PROVIDE CLEAR AND UNBIASED 

INFORMATION ON DRUG INDUCED 

LIVER INJURY TO SUPPORT CLINICAL 

MANAGEMENT OF PATIENTS AND TO 

STIMULATE INTEREST AND RESEARCH 

DIRECTED AT THE PREVENTION OR 
TREATMENT OF THIS IMPORTANT FORM 

OF LIVER DISEASE

3. CATEGORY X IS EQUIVALENT TO 

LIKELIHOOD OF FATALITY 



Background

 The probability of an individual drug causing liver injury ranges from 1 in 
10,000 to 100,000

 Some drugs report an incidence of 100 in 100,000

 Over 1,000 medications and herbal products have been implicated in the 
development of liver injury

 Drugs may cause injury in a dose-dependent, predictable way or in an 
unpredictable fashion, and may be immune-mediated or metabolic

 The injury can be from the parent drug or its metabolites

 The liver is exposed to nearly all drugs absorbed from the intestinal tract 
and is the predominant site of drug metabolism 

UpToDate Drug Induced Liver Injury. https://www.uptodate.com/contents/drug-induced-liver-
injury?search=drug%20induced%20liver%20injury&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1. Accessed July 14, 2022.
UpToDate. Drugs and the liver: Metabolism and mechanisms of injury. https://www.uptodate.com/contents/drugs-and-the-liver-metabolism-and-mechanisms-of-injury?sectionName=MECHANISMS%20OF%20DRUG-
INDUCED%20HEPATOTOXICITY&search=drug%20induced%20liver%20injury&topicRef=3571&anchor=H14&source=see_link#H14. Accessed July 14, 2022.

https://www.uptodate.com/contents/drug-induced-liver-injury?search=drug%20induced%20liver%20injury&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1
https://www.uptodate.com/contents/drugs-and-the-liver-metabolism-and-mechanisms-of-injury?sectionName=MECHANISMS%20OF%20DRUG-INDUCED%20HEPATOTOXICITY&search=drug%20induced%20liver%20injury&topicRef=3571&anchor=H14&source=see_link#H14


Drug Induced Liver Injury Rank (DILIrank) Dataset

 Largest reference drug list ranked by the risk for developing DILI in humans

 Consists of 1,036 FDA-approved drugs

 Divided into four classes: most-DILI-concern, less-DILI-concern, no-DILI-concern, 
or ambiguous-DILI-concern

 Derived from hepatotoxic descriptions presented in FDA-approved drug 
labeling documents and assessing causality evidence in literature

 192 most-DILI-concern

 278 less-DILI-concern

 312 no-DILI-concern

 254 ambiguous-DILI-concern

The Food and Drug Administration. Drug Induced Liver Injury Rank (DILIrank) Dataset. https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset. Content 
current as of March 11, 2022. Accessed July 14, 2022.

https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset


Drug Induced Liver Injury Rank (DILIrank) Dataset

 DILIscore: > 6, high risk; 3-6, moderate risk; < 3, low risk 

 Of 1,036 drugs included in the dataset:

 221 are considered high risk

 428 are considered moderate risk

 387 are considered low risk

 Of the 192 ranked most-DILI-concern:

 165 are considered high risk 

 27 are considered moderate risk

The Food and Drug Administration. Drug Induced Liver Injury Rank (DILIrank) Dataset. https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset. Content 
current as of March 11, 2022. Accessed July 14, 2022.

https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset


Drug Induced Liver Injury Rank (DILIrank) Dataset

The Food and Drug Administration. Drug Induced Liver 
Injury Rank (DILIrank) Dataset. 
https://www.fda.gov/science-research/liver-toxicity-
knowledge-base-ltkb/drug-induced-liver-injury-rank-
dilirank-dataset. Content current as of March 11, 2022. 
Accessed July 14, 2022.

https://www.fda.gov/science-research/liver-toxicity-knowledge-base-ltkb/drug-induced-liver-injury-rank-dilirank-dataset


Common Liver Toxic Drugs

 Drugs that have been associated with 
more than 100 cases of DILI

 92% of these drugs had documented 
positive rechallenge

 98% had at least one convincing case 
that was associated with fatal outcome

 The most common types of drugs were 
antimicrobials (33%), followed by drugs 
acting on the central nervous system 
(12.5%), cardiovascular (12.5%), 
rheumatologic (12.5%), antineoplastic 
(10%), endocrine (6%) and other types of 
drugs (13%)

Drug Name Class/Indication Drug Name Class/Indication Drug Name Class/Indication 

Allopurinol Gout prophylaxis Floxuridine Antineoplastic Nimesulide NSAID

Amiodarone Arrhythmia Flucloxacillin Antimicrobial Nitrofurantoin Antibiotic

Amoxicillin-

clavulanate
Antibiotic Flutamide Antineoplastic Phenytoin Antiepileptic

Anabolic steroids Body building Gold salts
Immunosuppressive 

agent
Propylthiouracil Antithyroid

Atorvastatin Lipid lowering agent Halothane Anaesthetic Quinidine Arrhythmia

Azathioprine/6-

Mercaptopurine

Immunosuppressive 

agent
Hydralazine Antihypertensive Pyrazinamide Antituberculosis

Busulfan Malignancy Ibuprofen NSAID Rifampin Antituberculosis

Carbamazepine Antiepileptic Infliximab
Immunosuppressive 

agent
Simvastatin Lipid lowering agent

Chlorpromazine Psychosis

Interferon 

alpha/ 

Peginterferon

Antimicrobial
Sulfamethoxazole/

Trimethoprim
Antibiotic

Contraceptives Birth control Interferon beta Multiple Sclerosis Sulfonamides Antibiotic

Dantrolene Muscle relaxant Isoniazid Antituberculosis Sulindac NSAID

Diclofenac NSAID Ketoconazole Antifungal Telithromycin Antibioitic

Didanosine Antimicrobial Methotrexate
Immunosuppressive 

agent
Thioguanine Antineoplastic

Disulfiram
Substance abuse 

agent
Methyldopa Antihypertensive Nimesulide NSAID

Efavirenz Antimicrobial Minocycline Antibiotic Ticlopidine Platelet inhibitor

Erythromycin Antimicrobial Nevirapine Antimicrobial Valproate Antiepileptic 

Björnsson ES. Hepatotoxicity by Drugs: The Most Common Implicated Agents. Int J Mol Sci. 
2016 Feb 6;17(2):224. doi: 10.3390/ijms17020224. PMID: 26861310; PMCID: PMC4783956.



Common Liver Toxic Drugs

 These drugs have been associated with >30 

published case reports of DILI 

 38% have documented positive 

rechallenge

 50% associated with a fatal outcome

Drug Name Class/Indication

Amodiaquine Antimicrobial

Azithromycin Antimicrobial

Chlorzoxazone Muscle relaxant

Cyproterone Antineoplastic

Heparin Anticoagulant

Imatinib Antineoplastic

Irinotecan Antineoplastic

Levofloxacin/Ofloxacin Antimicrobial

Oxacillin Antimicrobial

Phenobarbital Antiepileptic

Stavudine Antimicrobial

Tamoxifen Antineoplastic

Terbinafine Antifungal

Björnsson ES. Hepatotoxicity by Drugs: The Most Common Implicated Agents. Int J Mol Sci. 
2016 Feb 6;17(2):224. doi: 10.3390/ijms17020224. PMID: 26861310; PMCID: PMC4783956.



Common Liver Toxic Drugs

 The top 5 implicated drugs in three prospective studies on DILI

 RIP + INH + PIZ: Rifampin, Isoniazid and Pyrazinamide; SMZ/TMP: 

Sulfamethoxazole/Trimethoprim 

Spanish Registry DILIN Study (US) Icelandic Study

Amoxicillin-

clavulanate

Amoxicillin-

clavulanate

Amoxicillin-

clavulanate

Isoniazid Isoniazid Diclofenac

RIP + INH + PIZ Nitrofurantoin Azathioprine

Flutamide SMZ/TMP Infliximab

Ibuprofen Minocycline Nitrofurantoin

Björnsson ES. Hepatotoxicity by Drugs: The Most Common Implicated Agents. Int J Mol Sci. 2016 Feb 6;17(2):224. doi: 10.3390/ijms17020224. PMID: 26861310; PMCID: PMC4783956.



LiverTox Website

 Provides up-to-date, unbiased and 

easily accessed information on the 

diagnosis, cause, frequency, clinical 

patterns and management of liver 

injury attributable to prescription and 

nonprescription medications and 

selected herbal and dietary 

supplements.

 https://www.ncbi.nlm.nih.gov/books/

NBK547852/

https://www.ncbi.nlm.nih.gov/books/NBK547852/


LiverTox: Likelihood of DILI

 Category A .The drug is well known, well described and well reported to cause either direct or idiosyncratic liver injury, 
and has a characteristic signature; more than 50 cases including case series have been described.

 Category B. The drug is reported and known or highly likely to cause idiosyncratic liver injury and has a characteristic 
signature; between 12 and 50 cases including small case series have been described.

 Category C. The drug is probably linked to idiosyncratic liver injury, but has been reported uncommonly and no 
characteristic signature has been identified; the number of identified cases is less than 12 without significant case series.

 Category D. Single case reports have appeared implicating the drug, but fewer than 3 cases have been reported in the 
literature, no characteristic signature has been identified, and the case reports may not have been very convincing. Thus, 
the agent can only be said to be a possible hepatotoxin and only a rare cause of liver injury.

 Category E. Despite extensive use, no evidence that the drug has caused liver injury. Single case reports may have been 
published, but they were largely unconvincing. The agent is not believed or is unlikely to cause liver injury.

 Category E*. The drug is suspected to be capable of causing liver injury or idiosyncratic acute liver injury but there have 
been no convincing cases in the medical literature. In some situations cases of acute liver injury have been reported to 
regulatory agencies or mentioned in large clinical studies of the drug, but the specifics and details supportive of causality
assessment are not available. The agent is unproven, but suspected to cause liver injury.

 Category X. Finally, for medications recently introduced into or rarely used in clinical medicine, there may be inadequate 
information on the risks of developing liver injury to place it in any of the five categories, and the category is 
characterized as “unknown.”



LiverTox: Causality Assessment 

 Definite (>95% assurance) implies that the association is “beyond a reasonable doubt”; that the 
agent is known to cause liver injury; the drug causes a specific clinical pattern of liver injury; 
and, that other possible competing diagnoses have been adequately and convincingly ruled 
out.

 Very likely (75% to 95% assurance) suggests that the association is “clear and convincing”; that 
the agent is known to cause liver injury; and, that most, but perhaps not all, competing 
diagnoses have been excluded or the pattern of injury is not completely typical.

 Probable (50% to 75% assurance) suggests that “the predominance of the evidence” supports 
the association. The agent may not have been previously linked to liver disease; and/or the 
pattern of injury may be atypical; and/or not all competing diagnoses have been completely 
excluded. Nevertheless, the reviewer believes that the weight of the evidence is in favor of the 
drug having caused the liver injury.

 Possible (25% to 50% assurance) suggests that the association is weak but cannot be ruled out 
completely. Perhaps the agent has not been clearly linked to liver injury; or, the pattern of injury 
is unusual for the medication; or, another cause of liver injury is present.

 Unlikely (<25% assurance) suggests that the liver injury is clearly due to another condition or its 
association with the medication is not at all convincing.



1+ = Mild

2+ = Moderate

3+ = Moderate to Severe

4+ = Severe

5+ = Fatal

LiverTox:

Severity Grading In DILI



LiverTox: Severity Grading in DILI

 1+, Mild: Raised serum aminotransferase or alkaline phosphatase levels or both, but total serum bilirubin <2.5 

mg/dL and no coagulopathy (INR <1.5)

 2+, Moderate: Raised serum aminotransferase or alkaline phosphatase levels or both and total serum bilirubin 

level ≥2.5 mg/dL or coagulopathy (INR ≥1.5) without hyperbilirubinemia

 3+, Moderate to Severe: Raised serum aminotransferase or alkaline phosphatase levels and total serum bilirubin 
level ≥2.5 mg/dL and hospitalization (or preexisting hospitalization is prolonged) because of the drug induced 

liver injury

 4+, Severe: Raised serum aminotransferase or alkaline phosphatase levels and serum bilirubin ≥2.5 

mg/dL and at least one of the following:

 Prolonged jaundice and symptoms beyond 3 months, or

 Signs of hepatic decompensation (INR ≥1.5, ascites, encephalopathy), or

 Other organ failure believed to be related to drug induced liver injury

 5+, Fatal: Death or liver transplantation for drug induced liver injury



LiverTox: Examples



LiverTox: Examples
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LiverTox: Examples



LiverTox: Examples



LiverTox: Examples



LiverTox: Examples



Conclusions

 Over 1,000 medications and herbal products have been implicated in the 

development of liver injury

 Hundreds of medications are considered high risk of causing liver injury

 Commonly used antibiotics have a high rate of reported liver injury

 The LiverTox website (https://www.ncbi.nlm.nih.gov/books/NBK547852/) is 

dedicated to providing up-to-date, comprehensive clinical information

https://www.ncbi.nlm.nih.gov/books/NBK547852/


Post-Test

TRUE/FALSE

1. AMOXICILLIN/CLAVULANATE

(AUGMENTIN) IS THE MOST COMMON 

ANTIBIOTIC TO CAUSE LIVER INJURY

2. THE PURPOSE OF THE LIVERTOX WEBSITE IS 

TO PROVIDE CLEAR AND UNBIASED 

INFORMATION ON DRUG INDUCED LIVER 

INJURY TO SUPPORT CLINICAL 

MANAGEMENT OF PATIENTS AND TO 

STIMULATE INTEREST AND RESEARCH 

DIRECTED AT THE PREVENTION OR 

TREATMENT OF THIS IMPORTANT FORM OF 

LIVER DISEASE

3. CATEGORY X IS EQUIVALENT TO 

LIKELIHOOD OF FATALITY 



Questions?



ADDITIONAL LEARNING OPPORTUNITIES

 HCV Simplified Treatment Training – Available Online until December 2nd

https://www.anthc.org/provider-resources/new-provider-webinars/
 Scroll down to topic titled: HCV Treatment Training

 AK ID ECHO:  HCV, HIV, PrEP, STIs
 The 2nd Tuesday of every month from 12:00-1:00PM Alaska Standard Time

 1CE/CME offered per session

 anthc.org/project-echo/hcv-hiv-prep-stis-echo

 LiverConnect Webinar Program
 Second Tuesday of every month 8:00-9:00AM Alaska Standard Time

 Full Hour didactic topics on Liver Disease and related topics 1CE/CME offered

 anthc.org/what-we-do/clinical-and-research-services/hep/liverconnect/

https://www.anthc.org/provider-resources/new-provider-webinars/


AK LIVER DISEASE ECHO -TEAM CONTACTS

 Lisa Townshend-Bulson, MSN, FNP-C, Program Manager, ltownshend@anthc.org

 Marla Wehrli, Program Coordinator, mjwehrli@anthc.org 

 Wileina Rhodes, RN  Nurse CE Coordinator, wsrhodes@anthc.org

 Annette Hewitt, FNP-C Pharmacology Content Reviewer, amhewitt@anthc.org

 Cindy Decker, RN   Liver Disease ECHO Nurse Case Manager, cadecker@anthc.org

 ANTHC Liver Disease and Hepatitis Program: 907-729-1560

 Northwest Portland Area Indian Health Board

 David Stephens: Director Indian Country ECHO, dstephens@npaihb.org

 Jessica Leston: Clinical Programs Director, jleston@npaihb.org



Alaska Native Tribal Health Consortium

Thank you

This project is supported by a grant from the Northwest 
Portland Area Indian Health Board and funding is provided 

from the HHS Secretary’s Minority HIV/AIDS Fund. 


