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10.5. Appendix 5: Liver Safety: Suggested Actions and Follow-up Assessments 

Potential Cases of Drug-Induced Liver Injury 

Humans exposed to a drug who show no sign of liver injury (as determined by elevations in 

transaminases) are termed “tolerators,” while those who show transient liver injury, but adapt 

are termed “adaptors.”  In some participants, transaminase elevations are a harbinger of a 

more serious potential outcome.  These participants fail to adapt and therefore are 

"susceptible" to progressive and serious liver injury, commonly referred to as DILI.  

Participants who experience a transaminase elevation above 3  × ULN should be monitored 

more frequently to determine if they are an “adaptor” or are “susceptible.” 

LFTs are not required as a routine safety monitoring procedure for all participants in this 

study.  However, should an investigator deem it necessary to assess LFTs because a 

participant presents with clinical signs/symptoms, such LFT results should be managed and 

followed as described below. 

In the majority of DILI cases, elevations in AST and/or ALT precede TBili elevations  

(>2 × ULN) by several days or weeks.  The increase in TBili typically occurs while 

AST/ALT is/are still elevated above 3 × ULN (ie, AST/ALT and TBili values will be 

elevated within the same laboratory sample).  In rare instances, by the time TBili elevations 

are detected, AST/ALT values might have decreased.  This occurrence is still regarded as a 

potential DILI.  Therefore, abnormal elevations in either AST OR ALT in addition to TBili 

that meet the criteria outlined below are considered potential DILI (assessed per Hy’s law 

criteria) cases and should always be considered important medical events, even before all 

other possible causes of liver injury have been excluded. 

The threshold of laboratory abnormalities for a potential DILI case depends on the 

participant’s individual baseline values and underlying conditions.  Participants who present 

with the following laboratory abnormalities should be evaluated further as potential DILI 

(Hy’s law) cases to definitively determine the etiology of the abnormal laboratory values: 

• Participants with AST/ALT and TBili baseline values within the normal range who 

subsequently present with AST OR ALT values >3 × ULN AND a TBili value 

>2 × ULN with no evidence of hemolysis and an alkaline phosphatase value 

<2 × ULN or not available. 

• For participants with baseline AST OR ALT OR TBili values above the ULN, the 

following threshold values are used in the definition mentioned above, as needed, 

depending on which values are above the ULN at baseline: 

• Preexisting AST or ALT baseline values above the normal range: AST or ALT 

values >2 times the baseline values AND >3 × ULN; or >8 × ULN (whichever is 

smaller). 
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• Preexisting values of TBili above the normal range: TBili level increased from 

baseline value by an amount of at least 1 × ULN or if the value reaches 

>3 × ULN (whichever is smaller). 

Rises in AST/ALT and TBili separated by more than a few weeks should be assessed 

individually based on clinical judgment; any case where uncertainty remains as to whether it 

represents a potential Hy’s law case should be reviewed with the sponsor. 

The participant should return to the investigator site and be evaluated as soon as possible, 

preferably within 48 hours from awareness of the abnormal results.  This evaluation should 

include laboratory tests, detailed history, and physical assessment. 

In addition to repeating measurements of AST and ALT and TBili for suspected cases of 

Hy’s law, additional laboratory tests should include albumin, CK, direct and indirect 

bilirubin, GGT, PT/INR, total bile acids, and alkaline phosphatase.  Consideration should 

also be given to drawing a separate tube of clotted blood and an anticoagulated tube of blood 

for further testing, as needed, for further contemporaneous analyses at the time of the 

recognized initial abnormalities to determine etiology.  A detailed history, including relevant 

information, such as review of ethanol, acetaminophen/paracetamol (either by itself or as a 

coformulated product in prescription or over-the-counter medications), recreational drug, 

supplement (herbal) use and consumption, family history, sexual history, travel history, 

history of contact with a jaundiced person, surgery, blood transfusion, history of liver or 

allergic disease, and potential occupational exposure to chemicals, should be collected.  

Further testing for acute hepatitis A, B, C, D, and E infection and liver imaging (eg, biliary 

tract) and collection of serum samples for acetaminophen/paracetamol drug and/or protein 

adduct levels may be warranted. 

All cases demonstrated on repeat testing as meeting the laboratory criteria of AST/ALT and 

TBili elevation defined above should be considered potential DILI (Hy’s law) cases if no 

other reason for the LFT abnormalities has yet been found.  Such potential DILI (Hy’s law) 

cases are to be reported as SAEs, irrespective of availability of all the results of the 

investigations performed to determine etiology of the LFT abnormalities. 

A potential DILI (Hy’s law) case becomes a confirmed case only after all results of 

reasonable investigations have been received and have excluded an alternative etiology. 


