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offspring and third generation cohorts, liver attenuation 
measurements generated from computed tomography 
at 2634 participants was carried out to define fatty liver 
disease. 

ALT was measured in 5908 participants (a crude 
marker of fatty liver disease). Sugar-sweetened 
beverage and diet soda intake were estimated using 
a food frequency questionnaire. Participants were 
categorized as either non-consumers or consumers 
with three categories: A) 1 serving/month to less than 
1 serving/week, B) 1 serving per week to 1 serving 
per day, C) greater than 1 serving per day of sugar-
sweetened beverages or diet soda).

After adjustment for age, sex, smoking status, 
Framingham cohort, energy intake, alcohol, dietary 
fiber, fat percentage of energy, protein percentage of 
energy, diet soda intake and BMI, the odds ratios of fatty 
liver disease were 1, 1.16, 1.32, and 1.61 across sugar-
sweetened beverage consumption categories. Sugar-
sweetened beverage consumption was also positively 
associated with ALT levels. No significant association 
was observed between diet soda intake and measures 
of fatty liver disease. 

It was concluded that regular sugar-sweetened 
beverage consumption was associated with greater risk 
of fatty liver disease, particularly in overweight and 
obese individuals, whereas diet soda intake was not 
associated with measures of fatty liver disease.

Ma, J., Fox, C., Jacques P., et al. “Sugar-Sweetened 
Beverage, Diet Soda, and Fatty Liver Disease in 
the Framingham Heart Study Cohorts.” Journal of 
Hepatology, 2015; Vol. 63, pp. 462-469.

Hepatic Steatosis and Cardiovascular Disease 
Outcomes
To examine the association of hepatic steatosis with 
prevalent clinical and subclinical CVD outcomes in 
a large, community-based sample and Framingham 
Heart Study, hepatic steatosis was measured in 3529 
participants using multidetector computed tomography 
scanning.

Multivariable logistic regression was used to 
determine whether hepatic steatosis was associated 
with prevalent CVD adjusted for covariates.

Risk of Reactivation of Prior-Resolved 
HBV in Rheumatologic Therapy
To assess the safety of different immunosuppressive 
biologic therapy, including rituximab, anti-tumor 
necrosis factor-alpha, and other biologic therapies, a 
total of 1218 Caucasian rheumatologic patients admitted 
consecutively as outpatients between 2001 and 2012 
were studied. These included evaluation of anti-HCV 
and HBV markers, as well as liver aminotransferases 
every 3 months. HBV DNA monitoring was performed 
from January 2009 in patients with prior resolved HBV 
infection (prHBV) who had started immunosuppressive 
biologic therapy before and after 2009. Aminotransferase 
levels were considered elevated if values were greater 
than 1x upper normal limit at least once during the 
followup. 

A total of 179 patients with a prHBV infection were 
studied, including 14 treated with rituximab, 146 with 
anti-tumor necrosis factor-alpha, and 19 with other 
biologic therapies, and 959 patients without a prHBV 
infection or other liver disease acting as controls. 

Patients with a prHBV infection never showed 
detectable HBV DNA, serum levels, or antibody to 
HBsAg/hepatitis B surface antigen seroreversion.

When the prevalence of elevated aminotransferases 
in patients with prHBV infection was compared to 
controls, it was significantly higher in the former 
group, only for aminotransferase levels greater than 
1x the upper limits of normal, but not when the 
aminotransferase levels were greater than 2x of the 
upper limits of normal.

It was concluded that patients with prHBV infection 
and rheumatologic indications for long-term biologic 
therapies, HBV reactivation was not seen, suggesting 
that universal prophylaxis is not justified and is not 
cost-effective in this clinical setting.

Barone, M., Notaricola, A., Lopalco, G., et al.  “Safety 
of Long-Term Biologic Therapy in Rheumatologic 
Patients With a Previously-Resolved Hepatitis B Viral 
Infection.” Hepatology 2015; Vol. 62, pp. 40-46.

Fructose and NAFLD
To examine the cross-sectional association between 
intake of sugar-sweetened beverages or diet soda and 
fatty liver disease in participants of the Framingham (continued on page 74)
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cut points of 32.2% for men and 25.5% for women.
SMI was inversely correlated with oral NAFLD 

predicting scores. After stratification, sarcopaenic 
subjects had an increased risk of NAFLD, regardless of 
obesity, depending on models or metabolic syndrome.

Multiple logistic regression analysis also 
demonstrated this independent association between 
sarcopaenia and NAFLD after adjusting for confounding 
factors related to obesity or insulin resistance.

Furthermore, among the NAFLD population, 
subjects with lower SMIs were likely to have advanced 
fibrosis compared with nonsarcopaenic individuals 
(BARD and FIB-4 ORs = 1.3 and 1.69, respectively).  

Compared with nonexercise subjects, individuals 
who exercise regularly had a lower risk of NAFLD, 
particularly among obese people with well-preserved 
muscle mass.

It was concluded that sarcopaenia is associated 
with increased risk of NAFLD and advanced fibrosis, 
independent of obesity or metabolic control.

Lee, Y., Jung, A., Jung, K., Kim, S., et al.  “Sarcopaenia 
is Associated with NAFLD Independently of Obesity 
and Insulin Resistance: Nationwide Surveys 
(KNHANES) 2008 to 2011.”  Journal of Hepatology, 
2015; Vol. 63, pp. 486-493.
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It was tested whether associations were independent 
of other metabolic diseases/traits. The primary clinical 
outcomes was composite clinical CVD defined by prior 
non-stable myocardial infarction, stroke, TIA, heart 
failure, or PAD.  

Subclinical cardiovascular outcomes were coronary 
artery calcium (CAC), abdominal artery calcium (AAC).  

A total of 3104 participants were included with 
50.5% women. There was a nonsignificant association 
of hepatic steatosis with clinical CVD (OR 1.14).  
Hepatic steatosis was associated with both CAC (OR 
1.20) and AAC (OR 1.16).  

Associations persist for CAC even when controlling 
for other risk factors, but for the AAC, the associations 
became nonsignificant after adjustment for visceral 
adipose tissue. The association between hepatic steatosis 
and AAC was stronger in men than women. 

It was concluded there was a significant association 
of hepatic steatosis with subclinical CVD outcomes 
independent of many metabolic diseases/traits with a 
trend toward association between hepatic steatosis and 
clinical CVD outcomes. The association of AAC was 
stronger in men than women.  

Mellinger, J., Pencina, K., Massaro, J., et al.  “Hepatic 
Steatosis and Cardiovascular Disease Outcomes:  An 
Analysis of the Framingham Heart Study.” General 
Hepatology, 2015; Vol. 63, pp. 470-476.

Sarcopaenia and NAFLD
To investigate the direct relationship between 
sarcopaenia and NAFLD or steatohepatitis in the general 
population, a cross-sectional study using nationally 
representative samples of 15,132 subjects from the 
Korean National Health and Nutrition Examination 
Surveys from 2008 to 2011 was carried out.

NAFLD was identified with higher scores from 
previously validated prediction models such as hepatic 
steatosis index, comprehensive NAFLD score, and 
NAFLD liver fat score.  

BARD and FIB scores were used to define 
advanced fibrosis in subjects with NAFLD.  The skeletal 
muscle index (SMI percentage = total appendicular 
skeletal muscle mass) measured by dual energy x-ray 
absorptiometry was used to diagnose sarcopaenia with 


