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Liver Biopsy Interpretation 

• Microscopic examination: 
– Biopsy adequacy 

– Systematic examination 

– Assignment of histologic pattern 

– Search for distinctive features 

• Laboratory results: 
– Liver chemistry tests (hepatitic versus cholestatic) 

– Liver synthetic function (albumin, PT/PTT, INR) 

– Serologic results 

– Genetic testing 

• Clinical history: 
– Duration and character of illness 

– Medications, supplements, herbals, and toxic exposures 

– Other systemic diseases 

– Family history, travel history, occupation etc. 

– Physical exam findings 

 



Non-cholestatic Histologic Patterns of 
Hepatic Injury 

• Acute hepatitis 

• Chronic hepatitis 

• Centrilobular hepatocyte necrosis / dropout 

• Lobular hepatitis 

• Random hepatocyte necrosis 

• Granulomas / granulomatous hepatitis 

• Microvesicular steatosis 

• Steatohepatitis 

• Nearly normal liver 



• 21 y.o. M presents with fatigue, anorexia & abd pain 

• TB = 0.6, AST = 335, ALT = 496, Alk phos = 86  

• HAV, HBV, HCV all negative.  

• Ceruloplasmin and alpha-1-antitrypsin levels normal  

• ANA and anti-SMA titers  negative.  

• No drugs, alcohol, travel, obesity, or diabetes  

Case 198: Clinical History 
SF06-22580 1 











Acute Hepatitis 
Generic Histologic Features 

• “Lobular disarray”: 

– Ballooned hepatocytes and acidophil bodies 

– Individual or confluent hepatocyte dropout  

– Zonal,  bridging or panlobular necrosis 

– Sinusoidal inflammatory cells  

– Prominent Kupffer cells (PAS/D stain) 

– +/-  cholestasis 

• Mild portal inflammation 

• No fibrosis 



• Histologic pattern: 

– Acute hepatitis  

• Diagnosis: 

– Drug induced acute hepatitis  

• Take home points: 

– Medications are most common cause of 

 acute hepatitis 

– Supplements, toxins & illegal drugs are 

 often overlooked 

 



• Drugs and toxins 
•   

•   

•   

•   

• HAV infection 

• Acute HCV infection 

• Acute HBV infection 

• Autoimmune hepatitis 

• Exotic infections 

DIAGNOSIS 

BY 

SEROLOGIC  

TESTING 

Acute Hepatitis 

     Symptoms: non-specific constitutional symptoms; jaundice 

     Liver chemistry tests: AST & ALT >>> Alk phos  

     Histologic pattern: lobular disarray with minimal portal changes;  

 no fibrosis 



• 52 year old female with persistently elevated LCTs, 

 first noted one year ago 

• TB = 0.6, AST = 111, ALT = 167, Alk phos = 86 

• Serologic tests for HAV, HBV & HCV all negative 

• Ceruloplasmin and alpha-1-antitrypsin levels normal 

• ANA and anti-SMA titers negative; AMA = 1:160 

• No drugs, alcohol, travel, obesity, diabetes  

• Previous episode of increased LCTs with 

 Macrodantin 20 years ago 

Case 28: Clinical History 
08-14972 













Regularly takes “woman’s mega-multivitamin”,  
vitamin C, vitamin E, acidophilus cream & herbal supplements 



Hepatic Stellate (Ito) Cells 
• Not visible by H&E in normal individuals 

• Function in health to store vitamin A 

• Convert to myofibroblasts in chronic injury states: 

– Important source of collagen 

– Can return to resting stellate cell 







17 y.o. Inuit Eskimo with esophageal varices and mildly elevated LCTs 

Case Courtesy of Lizbeth Gallagher, M.D. 
Alaska Medical Center, Anchorage 











Biochem J 1943;37:166-8.  





Case 11: Clinical History 

• 34 year old female with abdominal pain, fatigue 
 and nausea and vomiting 

• Physical exam – mild scleral icterus 

• Travel to India for four weeks (mid January to 
 mid-February) 

• No medications except herbal remedy in India 

 

S10-6043 2 



Laboratory Evaluation 

• Serologic tests for HAV, HBV and HCV negative 

• ANA = 1:160, anti-SMA negative, anti-dsDNA neg. 

• Ceruloplasmin = 30 

• Urine toxicology screen negative 

• EBV, CMV, HSV, HHV-6, Leptospira all negative 

• TB = 11.0, AST = 4660, ALT = 4756, alk phos = 192 

S10-6043 



 



 



 



 



 

Serum HEV IgM positive 
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• Most outbreaks associated with 
 fecally contaminated drinking water 

• Minimal person-to-person transmission 

• U.S. cases (6% seroprevalence): 

– History of travel to HEV endemic areas 

– Occupational contact with farm animals 

– Sporadic exposure 

  

Hepatitis E 
Epidemiologic Features 

Ditah I et al. Hepatology 2014; 60:815-22. 



• Histologic pattern: 

– Acute hepatitis 

• Diagnosis: 

– Acute HEV hepatitis 

• Take home points: 

– Drug/toxin is the primary cause of acute 

 hepatitis, but other possibilities 

 should be considered 

– Travel history important in selected cases  



• 55 y.o. F with abdominal pain and headache 

• Noted to have mildly elevated LCTs at the time of 

thyroidectomy for Hashimoto’s thyroiditis 1 year ago 

• ANA and AMA negative 

• Status post cholecystectomy 20 years ago 

 

• TB = 0.7, AST = 986, ALT = 630; alk phos = 107 

• HAV, HBV, HCV, HEV, EBV, HHV-6, CMV negative 

• ANA = 1:160; anti-SMA & anti-dsDNA negative 

• No travel; no high risk behaviors; no ethanol 

• Synthroid, Citalopram, Gabapentin, MiraLAX, Citrucel 

 

• Referred to the Univ. of Chicago for liver biopsy 

Case 26: Clinical History 
S10-6869 



















DATE TB AST ALT AP 

10/29/09 0.4 36 24 35 

2/11/10 0.3 23 28 44 

3/16/10 0.7 986 630 107 

3/18/10 0.5 122 413 122 

3/31/10 0.3 156 415 147 

4/11/10 0.4 66 282 132 

5/5/10 0.3 22 22 56 

Liver 

Biopsy 





• Histologic pattern: 

– Resolving acute hepatitis 

• Diagnosis: 

– Resolving acute hepatitis, r/o drug induced 

 liver disease 

• Take home points: 

– PAS/D is useful to highlight cellular debris 

in Kupffer cells 

– Provided history can be misleading  



Case 13: Clinical History 
• 45 year old female with 1 week hx of 

 RUQ abdominal pain, malaise, and 
 jaundice  

• No history of chronic liver disease 

• Not taking any medications and does 
 not drink alcohol 

• Physical exam confirmed jaundice and 
 revealed mild epigastric tenderness.  

06-17705 

Tsuang W et al. Nature Clin Gastroenterol Hepatol 2008; 5:54-8. 
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Laboratory Evaluation 

• TB = 3.0, AST = 1,144, ALT = 710, Alk phos = 571 

• HCV RNA = 11,800,000 IU/ml (genotype 1a) 

• HAV, HBV, HEV, EBV, CMV negative 

• ANA = 1:320, anti-dsDNA - , anti-SMA – , AMA - 

• No hypergammaglobulinemia 

• Serum iron, TIBC, ceruloplasmin, 24º urine Cu – nl 

• Pregnancy test negative 

• Urine toxicology screen negative 

• Doppler U/S & abdominal CT: thickened gallbladder 

 



 



 



 



 



Follow-up 

• Decreasing HCV viral load: 

– 672,000 at week 1 

– 498 at 3 week 3 

– Undetectable at week 7 



• Histologic pattern: 

– Acute hepatitis 

• Diagnosis:  

– Acute HCV hepatitis 

• Take home points: 

– Serum ANA is often weakly positive 
(especially in women) and may mean nothing 

– Although almost all cases of acute hepatitis 
in biopsies are drug induced, other causes 
still must be considered 







Case 14: Clinical History 
• 57 y.o. M paramedic found to be HCV RNA + at 

 the time of blood donation in 12/07 

• Needle stick injury on 10/12/07: 

– Immediate HCV RNA negative; LFTs normal 

– HCV RNA  one month later negative again 

• Liver biopsy on 3/24/08 (163 days post-exposure): 

– TB = 1.0, AST = 300, ALT = 517, Alk phos = 113 

– ANA = 1:80, anti-SMA = 100, anti-dsDNA < 10 

– HCV RNA 526,684 IU/ml; genotype 1B   

08-13127 
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transition from  

acute HCV hepatitis  

to 

chronic HCV hepatitis 



 



Case 1: Clinical History 

• 35 y.o. male with fatigue; teacher of 7th & 8th 
 grade math 

• TB = 1.8, AST = 100, ALT = 96, alk phos = 194 
• No tattoos, IV drug use, piercing, unprotected sex 
• HCV antibody +; genotype 1a; HCV RNA = 347,724 IU 
• Platelet count = 66,000; albumin = 3.6 
• Spider angiomas on chest; palpable spleen 

 
• Liver biopsy performed for grade and stage 

S11-3050 4 



 



 



 



• Anything strange about this case? 

• No – let’s move on 
• All liver cases are strange – let’s move on 
• I can’t read your mind – let’s move on 
• Yes, now that you mention it 



0%

10%

20%

30%

40%

50%

60%

5 10 15 20 25 30

HCV

HCV + HIV

C
ir

rh
o

si
s 

Years of Infection 

Sem Liver Dis 2011; 31:331-9 



 

PAS/D 



 



 

PAS/D 



Follow-up 

• Alpha-1-antitrypsin level = 85 (92-200 mg/dL) 

• Alpha-1-antitrypsin phenotype = MZ 

S11-3050 





• Histologic pattern: 
– Chronic hepatitis with cirrhosis 

• Diagnosis: 
– Chronic HCV hepatitis (grade 2, stage 4) 

– Superimposed alpha-1-antitrypsin deficiency 

• Take home points: 
– Chronic HCV hepatitis is an indolent disease 

– HCV related cirrhosis at a young age should make 
you think of: 
• Superimposed steatohepatitis 

• Superimposed alpha-1-antitrypsin deficiency 

• Superimposed hereditary hemochromatosis 

• Superimposed autoimmune hepatitis 



• Chronic HCV hepatitis 

• Chronic HBV hepatitis 

• Autoimmune hepatitis 

• Mimics: 
– Wilson disease 

– Primary biliary cirrhosis 

– Non-specific portal inflammation 

– Biliary obstruction 

– Celiac disease 

•   

•   

•   

• Drug 

Chronic Hepatitis 

     Symptoms: non-specific constitutional symptoms; jaundice 

     Liver chemistry tests: mild inc. AST & ALT >>> Alk phos and TB low 

     Histologic pattern: portal changes predominant; +/-  fibrosis 

 minimal lobular changes 

Diagnosis by serology 

Biopsy for grade and stage 



  Acute Hepatitis Normal Liver Chronic Hepatitis 



• 70 y.o. M with bipolar disease and polysubstance abuse 

• Presents with N&V, RUQ pain & fever – treated with Ibuprofen 

• Long Hx HCV hepatitis genotype 1a; viral load = 1719419 IU/mL  

• Cholecystectomy 1 year ago 

• PE: jaundice; scleral icterus 

• TB = 12.5, AST = 293, ALT = 219, alk phos = 327 

• HAV, HBV negative; ANA negative; HIV negative 

• Meds: Nifedipine; Atenolol; Ondansetron; Sertraline; Tramadol 

• U/S and CT scan reveal no biliary obstruction or stones 

Clinical History 
15-27157 







cholestatic rosette 







cholestatic rosettes 



Serum HEV IgM positive (Mayo)  



• 15 y.o. previously healthy female with attention deficit 

hyperactivity disorder (ADHD) 

• Presents with 3 day Hx of fatigue, malaise, mild abdominal pain 

• Also noted headache, dizziness, & blurred vision, and her urine 

had become progressively darker 

• Came to the ER when her mother noticed yellowing of the whites 

of her eyes 

• No medications, alcohol, herbal remedies or drugs 

• No travel history, exposure to animals, transfusions 

• PE: jaundice, no hepatosplenomegaly, no stigmata of chronic 

liver disease 

• TB = 15.4, CB = 10.0, AST = 91, ALT = 15, alk phos = 33 

• Alb = 2.7, PT = 21.9, PTT = 33.0, INR = 2.1 

• WBC = 9700, Hg = 5.6, HCT = 16.4 

Case 55: Clinical History 
S11-23282 5 













Additional Work-up 

• ANA = 1:160, anti-SMA = 25 

• Anti-LKM and anti-dsDNA negative 

• a-lpha-1-antitrypsin = 185 

• HAV, HBV, HCV negative 

• Needle liver biopsy 

•   

• Kieser Fleisher rings identified upon slit lamp 

 examination 

• Treatment with trientine begun for Wilson’s 

 disease 



1550 g 











 

Rhodanine stain 



• Histologic pattern: 
– Chronic hepatitis with cirrhosis 

• Diagnosis: 
– Wilson disease (stage 4) 

• Take home points: 
– Wilson disease can mimic chronic hepatitis in 

 adults (and steatosis/NASH in children) 

– Clues for the diagnosis of Wilson disease: 
• Coombs negative hemolytic anemia 

• Acute presentation with cirrhosis on biopsy 

• Abnormally low serum alkaline phosphatase 

• “Seronegative AIH” that doesn’t respond to steroids 

• Neuropsychiatric symptoms 





Case 181: Clinical History 
Case courtesy of Dr Y. Li, Advocate Christ Medical Center 

• 7 y.o. F presented with 3 wk Hx of N&V and diarrhea 

• Abdominal CT scan was unremarkable 

• Monospot test equivocal 

• TB = 0.6, AST = 74, ALT = 71, alk phos = 155 

• HAV, HBV, HCV, HEV negative 

• ANA, anti-SMA, anti-LKM negative 

• Ceruloplasmin normal; 24 hour urine copper normal 

• Alpha-1-antitrypsin phenotype is PiMM 

• No medications, supplements, toxic exposure 

• No travel history 

• No family history of liver disease 

 

C14-20974 6 



Clinical Follow-up 

• EBV serology negative  

• After 3 mo LCTs remained abnormal 

 

• Liver biopsy performed 

 













How to sign out this case? 

• DX: Mild portal & lobular inflammation 

• Comment: 

– There is no evidence of AIH 

– Not typical of EBV hepatitis 

– There is no fibrosis 

– Quantitative copper could be performed to 

 rule out Wilson’s disease 

– Could this be celiac disease??? 

 

 



False positive TTG can occur in chronic liver disease; anti-endomysial Ab more specific 





• Histologic pattern: 

– Chronic hepatitis mimic 

• Diagnosis: 

– Mild portal and lobular inflammation 

• Take home points: 

– Don’t diagnose chronic hepatitis by reflex  

– Don’t forget about celiac disease! 



• 19 y.o. M presents with fever, chills, rigor, and N&V 

• Admitted when fevers increased and fatigue 

developed 

• TB = 1.2, AST = 95, ALT = 105, alk phos = 225 

• HAV, HBV, HCV negative; ANA 1:40 

• CT scan reveals: 

– Hepatosplenomegaly 

– Fatty infiltration of the liver 

– Thickening of the gallbladder wall – placed on Zosyn 

• TB = 1.5, AST = 122, ALT = 144, alk phos = 212 

 

• Liver biopsy: Drug vs AIH vs Wilson 

Case 51: Clinical History 
Case courtesy of Dr. R. Hennaway 

Lourdes Medical Center, Camden NJ 

C11-9477 7 













EBER 

Serum EBV IgM positive 



• Drugs 

– Diphenylhydantoin 

– Para-aminosalicylic acid  

– Sulfonamides 

– Dapsone 

• EBV hepatitis 

• CMV hepatitis 

• (Rubella and toxoplasmosis) 

Lobular Hepatitis 

     Symptoms: non-specific constitutional symptoms; jaundice 

     Liver chemistry tests: mild inc. AST & ALT >>> Alk phos and TB low 

     Histologic pattern: sinusoidal mononuclear cell infiltrates;  

 no lobular disarray; minimal portal inflammation 



• Histologic pattern: 

– Lobular hepatitis 

• Diagnosis: 

– EBV hepatitis 

• Take home points: 

– EBER highlights rare lymphocytes 

– Could be Dilantin too 



• 65 y.o. F presented in 12/10 with polyarthritis 

• Rheumatology work-up negative, but prednisone started 

• Seen in ED 3/11 with SOB and a CT scan revealed multiple 
 bilateral pulmonary nodules 

• Biopsy revealed active histoplasmosis 

• Started on Itraconazole 200 mg bid in August, 2011 

• Seen again in the ED 2/12 with cough, SOB, fatigue and 
 muscle weakness 

• CT reveals indeterminate opacities worrisome for infection 

• Multiplex respiratory virus PCR positive for RSV A 

• TB = 1.9, AST = 1207, ALT = 683, alk phos = 69 

Case 96: Clinical History 
12-4344 
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• Drug toxicity: 
– Acetaminophen 

– Many other drugs (too numerous to list) 

• Ischemic hepatopathy 

• Hepatic venous outflow obstruction: 
– Budd Chiari syndrome 

– Right sided heart failure 

– Obstruction by tumor 

• Veno-occlusive disease 

• Autoimmune hepatitis 

 

Centrilobular zonal necrosis/dropout 

     Symptoms: non-specific constitutional symptoms; ascites 

     Liver chemistry tests: depends on etiology  

     Histologic pattern: centrilobular hepatocellular injury 



• Histologic pattern: 

– Centrilobular necrosis (dropout) 

• Diagnosis: 

– Centrilobular necrosis, r/o drug toxicity 

• Take home points: 

– Find the drug 



8 y.o. F with myocarditis causing cardiogenic shock  







• 39 y.o. HIV positive M presents with one month Hx of dry 
 cough, N&V and hiccups, resulting in 20 lb weight loss 

• Diagnosis of HIV 5 years ago; never treated 

• HIV viral load > 70,000; CD4 count = 12  

• Bilateral upper lobe opacities concerning for pneumocystis  

• QuantiFERON-TB Gold indeterminant; sputum AFB negative 

• Histoplasma urine antigen negative 

• BAL: 
– Pneumocystis positive 

– Respiratory virus panel negative 

– Started on Bactrim and prednisone 

• Steadily rising LCTs 

• HAV, HBV, HCV, HEV negative; ANA negative 

Clinical History 
14-23564 9 



Labs during Admission 

• 9/27: TB = 0.3, AST = 69, ALT = 34, Alk phos = 96 

• 9/28: TB = 0.2, AST = 121, ALT = 59, Alk phos = 95 

• 9/29: TB = 0.2, AST = 207, ALT = 112, Alk phos = 96 

• 9/30: TB = 0.2, AST = 802, ALT = 397, Alk phos = 175 

• 10/1: TB = 0.5, AST = 677, ALT = 346, Alk phos = 148 

• 10/2: TB = 0.4, AST = 1506, ALT = 734, Alk phos = 156 





Minimal portal and lobule inflammation 



Random focus of patchy hepatocyte necrosis (arrow) 





GMS stain: Pneumocystis jiroveci 



Clinical Follow-up 

• Switch to intravenous Pentamidine 

 

• 10/3 TB = 0.5, AST = 1473, ALT = 859, Alk phos = 186 

• 10/4 TB = 0.4, AST = 682, ALT = 628, Alk phos = 219 

• 10/5: TB = 0.3, AST = 396, ALT = 506, Alk phos = 221 

• 10/6: TB = 0.7, AST = 412, ALT = 568, Alk phos = 254 

• 10/7: TB = 0.6, AST = 251, ALT = 523, Alk phos = 260 

 

•   



• Adenovirus 

• Herpes simplex virus 

• Histoplasma 

• Pneumocystis  

•   

•   

• Drug 

Random necrosis 

     Symptoms: constitutional symptoms → quick progression to liver failure 

     Liver chem tests: rapidly increasing AST & ALT >>> Alk phos and TB low 

     Histologic pattern: random foci of hepatic necrosis; little inflammation, 

 massive necrosis 



• Histologic pattern: 

– Random hepatocyte necrosis 

• Diagnosis: 

– Pneumocystis hepatitis 

• Take home points: 

– Look carefully in immunocompromised 

patients 



• 40 y.o male diagnosed with ALL in 10/01, treated 

 successfully with chemotherapy 

• Relapse in 11/03 and underwent unrelated stem cell 

 transplantation in 4/04 

• Admitted 06/04 for persistent neutropenic fevers 

• TB = 0.7, AST = 620, ALT = 540, Alk phos = 88 
•   

• Liver biopsy performed 

Case 43: Clinical History 
S04-13631 











Clinical History 
• 30 y.o. F with a 1 month history of fever (101-103 F) 

• She also developed a diffuse macular rash and significant 

 arthralgias   

• Her only medication is an inhaler for seasonal asthma.  

• There is no family history of liver disease or recent travel   

• Laboratory evaluation: 

– TB = 0.3, AST = 111, ALT = 141, Alk phos = 71 (hepatitis) 

– ANA negative; anti-SMA = 1:40; no hypergammaglobulinemia 

– Serologic tests for HAV, HBV, HCV negative 

– Serum ceruloplasmin and alpha-1-antitrypsin levels are normal 

C08-17294 10 



 



 



 



 



 



 

Elevated Parvo b19 IgM titer (8.78) 

Elevated Parvo b19 IgG titer (6.06) 





• Histologic pattern: 

– Not clear 

• Diagnosis: 

– Hepatitis (weak) 

• Take home points: 

– As a last resort, Pubmed it 



Histologic Patterns 

• Acute hepatitis 

• Chronic hepatitis 

• Lobular hepatitis 

• Centrilobular necrosis/dropout 

• Random necrosis 

• Granulomas and granulomatous hepatitis 

• Nearly normal 

• Cholestatic / biliary  

• Microvesicular steatosis 

• Macrovesicular steatosis and steatohepatitis 


