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Learning Objectives-Fatty Liver and 
HCC

• Magnitude of Non-alcoholic Fatty Liver 
Disease

• Natural History
• Components of Metabolic Syndrome 

increase risk for HCC
• Surveillance
• Treatment of HCC
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Metabolic Syndrome
(Syndrome X)

• Estimated to affect approximately 4 million 
Americans

• Diagnosed based 3 or more of the following 
features

- Abdominal obesity ( waist > 40” for men and > 34.5” for 
women)  

- Triglyceride level > 150 mg/dL
- DL < 40 mg/dL for men and < 50 mg/dL for women
- Fasting blood sugar � 110 mg/dL
- Blood pressure � 130/85 mm of Hg
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Abdominal Adiposity:
The Critical Adipose Depot



NAFLD

NASH

Cirrhosis

Mortality from Cirrhosis 
including HCC

Natural History of NAFLD

Neuschwander-Tetri B  Am J Med Sci 2005;330(6)326-35.

20 % Adults have NAFLD; 10-15 % of NAFLD have NASH;  20 % of NASH at risk for 
Cirrhosis; 30-40% of NASH Cirrhosis will die from E nd-Stage Liver Disease
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Risk Factors of HCC in the US
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Natural History of NAFLD 
Hepatocellular Carcinoma (HCC)
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• 23 cryptogenic cirrhosis (CC) patients who developed HCC
were compared to other CC patients without HCC

• Features of NASH observed more often in CC patients who 
developed HCC

• Hypertriglyceridemia
• Diabetes
• Normal aminotransferase levels

• Suggests HCC may be a late complication of NASH

• 23 cryptogenic cirrhosis (CC) patients who developed HCC
were compared to other CC patients without HCC

• Features of NASH observed more often in CC patients who 
developed HCC

• Hypertriglyceridemia
• Diabetes
• Normal aminotransferase levels

• Suggests HCC may be a late complication of NASH

Bugianesi E, et al, Gastroenterology 2002 Bugianesi E, et al, Gastroenterology 2002 



Etiology of Hepatocellular Carcinoma 
in the US

HCV39 %

29 
%

Cryptogenic

HCV + Alcohol
12 %

Alcohol
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HBV
6 %

4 %

Other

Marrero JA Hepatology 36;1349-54:2002

N=105



Comparison of HCC Patients with Cryptogenic 
Cirrhosis versus other Etiologies

.016123Detected by surveillance(%)

NS3027AFP < 20 ng/mL (%)

.034.4 ± 57.6 ± 6Maximal tumor diameter

Mean ± SD(cm)

NS213Hypercholesterolemia(%)

.001216Hypertriglyceridemia(%)

.006847Diabetes(%)

.022558BMI > 30 (%)

NS7290Non-Hispanic white(%)

NS62 ± 1357 ± 16Mean age ±SD(yr)

.0012860Female(%)

P ValueOther 
Etiologies

n=75

Cryptogenic 

n= 30

Marrero JA Hepatology 36;1349-54:2002



Cancer and Insulin Resistance
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Mortality from Cancer in Obese 
US Men (n=404,576)
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Non-Hodgkin’s Lymphoma(> 35)Non-Hodgkin’s Lymphoma(> 35)

All Cancers (> 40)All Cancers (> 40)

All Other Cancers (> 30)All Other Cancers (> 30)

Kidney (> 35)Kidney (> 35)

Multiple Myeloma (> 35)Multiple Myeloma (> 35)

Gall Bladder (> 30)Gall Bladder (> 30)

Colon and Rectum (> 35)Colon and Rectum (> 35)

Esophagus (> 30)Esophagus (> 30)

Stomach (> 35)Stomach (> 35)

Pancreas (> 35)Pancreas (> 35)

Liver (> 35)Liver (> 35)

Calle EE et al N Engl J Med 2003;348 :1625-38



Obesity and Liver Cancer
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Obesity is an independent predictor of HCC in 
Cryptogenic and Alcoholic Cirrhosis

Nair S et al Hepatology 2002;36:150-5
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P<0.0001

Diabetes Is Associated with a 
Two-fold Increase in Risk of HCC
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Diabetes and the Risk of HCC 
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El-Serag HB et al Gastroenterology 2004;126:460-8
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Impact of Diabetes and Overweight
on Liver Cancer Occurrence in Cirrhosis

BMI <23.9, diabetes -
BMI <23.9, diabetes +
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Screening for Hepatocellular Carcinoma (HCC)

Screening is done with ultrasound every 6-12 months  ; AFP only if U/S 
not available

• All patients with cirrhosis 
- (HBV,HCV,alcohol,hemochromatosis,PBC)

• Hepatitis B infected 
- Africans > 20 years
- Asian women � 50 years, men � 40 years
- Family H/O HCC
- High HBV DNA and ongoing inflammatory activity

• No recommendation for or against surveillance 
- alfa-1-antitrypsin deficiency
- Autoimmune hepatitis
- Non-alcoholic steatohepatitis

Bruix J and Sherman M AASLD Practice Guideline Hepatology 2005;42:1208-36



Current Treatment Options for HCC

Surgical Non-surgical

• Hepatic Resection
• Liver Transplantation

• Transarterial
Chemoembolization(TACE) 

• Ablation Therapy
• Molecular targeted therapy
• Chemotherapy
• Gene Therapy



++
Absence of Macroscopic Vascular InvasionAbsence of Macroscopic Vascular Invasion

Absence of ExtraAbsence of Extra --hepatic Spreadhepatic Spread

1 lesion � 5 cm 3 or less lesions, none � 3 cm

Liver Transplantation for HCC 
Milan Criteria

Mazzaferro V, et al. N Engl J Med 1996;334:693–699.



Management Strategy for HCC

El-Serag H, Marrero J, Rudolph L, Reddy KR Gastroent erology 2008:134; 1752-63 



Liver Transplantation in NASH and NASH-
Related HCC

2012 adult LT

143-diagnosis of NASH cirrhosis

45 eliminated

33 other etiologies 12 cryptogenic cirrhosis

98 NASH cirrhosis

71 NASH cirrhosis on pre-LT biopsy 27 NASH cirrhosis on explant biopsy

49 with explant consistent with 
NASH 22 with “burnt “ out NASH 

Malik SM et al Clin Gastrenterol Hepatol 2009 ;7 : 800-6

17 HCC



HCC in NASH Compared with 
PSC/PBC, ALD, and HCV

55 (27.8 %), 0.0329 (14.6 %), 0.0226 ( 13.1 %), 0.40HCV(n=198),P
value

27 (13.6 %), 0.259 (4.5 %), 0.3718 ( 9.1 %), 0.35ALD (n=198), P
value

14 (7.1 %), 0.0111 (5.6 %), 0.523 (1.5 %), <.0001PBC/PSC (n=198), 
P value

17 (17.3 %)6 ( 6.1 %)11(11.2 %)NASH ( n=98)

TotalIncidental Known

Malik SM et al Clin Gastrenterol Hepatol 2009 ;7 : 800-6



Summary
• Non-Alcoholic Fatty Liver Disease (NAFLD) is being 

increasingly recognized

• The natural history of NAFLD is not well defined
- progressive liver disease is know to evolve is som e 

• Hepatocellular Carcinoma is being increasingly recog nized 
in those with metabolic syndrome

• Lack of awareness on the risk may be a reason for l ate 
diagnosis 

• Studies on the natural history of NAFLD, the risk f or HCC, 
surveillance strategies, and outcomes after prevent ive and 
therapeutic interventions for HCC are needed


