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Key Points and Results
· Abnormal values for AST, alb, TBili, fasting bile acids in dogs with phenobarb therapy cannot be attributed to enzyme inducing effects of phenobarb
· ALP, ALT, GGT are of limited diagnostic value because of the effects of enzyme induction
· The greatest increases in activity are with ALP (vs ALT and GGT)



Background
· Phenobarbital is the preferred drug for long term treatment of idiopathic epilepsy in dogs
· Generally well tolerated, though phenobarb reportedly can cause liver injury
· Unclear if phenobarb hepatotoxicity is idiosyncratic or at the upper limits of a spectrum of toxicity related effects
· Phenobarb is a hepatic microsomal enzyme inducer in dogs
· Proliferation of SER, increased weight, accelerated metabolism of various drugs and endogenous compounds
· Causes increased serum liver activities without actual hepatocyte damage or biliary stasis
· ALP and ALT are affected, though some controversy of whether AST and GGT are affected
· Purpose of the study:
· Determine the frequency and characteristics of phenobarb hepatotoxicity at therapeutic serum concentrations in previously normal dogs during long term monotherapy
· Assess the impact of enzyme induction on serum liver enzyme activities by comparing them with BA and hepatic histologic values


Study Design
· 12 adult MN dogs, 1-6y
· Prospective, interventional
· Phenobarbital 5mg/kg PO BID (4.8-6.6mg/kg)
· Adjusted to therapeutic range (20-40mcg/mL) at 5 weeks 
· AxR (to subjectively assess liver size), AUS (to assess liver echogenicity), percutaneous US-guided liver biopsy (to evaluate for ‘ground-glass’ appearance), bloodwork (CBC, chem, UA, phenobarb levels)
· Pre-therapy to 27 weeks post-initiation of therapy


Results and Discussion:
· PE and serum phenobarb concentrations
· Minimal to no sedation for 3 days
· Subjectively mildly enlarged liver on some dogs at weeks 9, 17, 21
· Body weight increased significantly
· Common adverse effect, more sedentary lifestyle and primary polyphagia
· [Phenobarb trough] were within range for all dogs except one at week 5- dose adjusted to be within range
· AxR and US findings
· Rads
· Increased liver size in 8/12
· Enlargement most pronounced between weeks 0 and 10
· Findings suggest a large degree of variability in the degree of hepatic enlargement between dogs
· AUS
· No significant abnormalities of the liver or other abdominal organs at any time
· Histopath Findings
· The hepatocellular cytoplasm during the treatment period was of fine diffuse granularity (prob due to proliferation of SER), and the hepatocytes were larger resulting in an increased angularization of the cells and compression of the cells
· No morphologic evidence of parenchymal damage
· Intrinsic hepatotoxicity did not occur at therapeutic concentrations
· Observed in every dog: diffuse and of the same degree
· Granular change did not progress or diminish after week 10
· Serum biochemical analysis
· ALP
· Significantly increased above pretreatment values by week 5
· Above the reference range by week 9 (9/12 dogs), remained increased throughout the remained of the study (up to 10x baseline values)
· 1/12 dogs had ALP activities within the reference range during the whole treatment period
· As no evidence of biliary stasis or hepatocellular damage were present, these increases are attributed to enzyme-inducing effects of phenobarb
· ALT
· Significantly increased above pretreatment values by week 13
· Remained significantly increased (from pretreatment values) throughout the treatment period
· 1/12 dogs had multiple ALT activities above the reference range
· 5/12 dogs had 1 ALT activities above the reference range
· 6/12 dogs had no activities above the reference range
· GGT
· Significantly increased above pretreatment values at weeks 13 through 21, though normalized by week 27
· 6/12 dogs had concentrations above the reference range at week 13 or 17
· As no evidence of biliary stasis or hepatocellular damage were present, these increases are attributed to enzyme-inducing effects of phenobarb
· AST
· Did not change significantly over time
· Fasted bile acids
· Did not change significantly over time, though there were several values at various points that were slightly increased above the reference range
· TBili
· Did not change significantly over time, and all values were within the normal range at all times
· Albumin
· Significantly decreased from pretreatment values at weeks 5-21, normalized by week 27
· 1/12 dogs: 2 values below the reference range
· Unknown mechanism
· Appears to be of little clinical significance

· Summary
· Abnormal values for AST, alb, TBili, fasting bile acids in dogs with phenobarb therapy cannot be attributed to enzyme inducing effects of phenobarb
· ALP, ALT, GGT are of limited diagnostic value because of the effects of enzyme induction
· The greatest increases in activity are with ALP (vs ALT and GGT)
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