
The Fatty Liver in Underwriting 
 

Case: 
JD – Male, Nonsmoker – $50,000 
DOB 8/4/65 
Hx of splenectomy age 9 
 
1995 presented with ALT 200, AST 160 Alk Phos 300 
Dx? 
 
 
Had Cholecystectomy and at operation liver WNL and U/S showed thickened GB, normal liver 
 
 
2002 presented with TC 270, TC/HDL 7, Triglycerides 200, Build 5.6.250 
AST 40, ALT 50, GGT 200 
U/S shows fatty liver changes 
FHx DM, Renal CA, AAA CVA 
 
Rate for liver low moderate high? 
 
 
 
 
 
2009 
ALKP  171 u/L  HIGH 50 - 136 
ALT  97 u/L  HIGH / 30 - 65 
AST  145 u/L  HIGH / 15 - 37 
TP  8.7 g/dl  HIGH 6.4 - 8.2 
ALB  3.5 g/dL   3.4 - 5.0 
 
 
Rate in 2009 – low moderate high? 
 
 
 
 
This PI had Fatty liver, ETOH abuse, HCV 
This highlights the spectrum of Fatty Liver Disease. It is imperative, in Fatty Liver – or in cases 
where one feels fatty liver is the cause of elevated enzymes, to attempt to evaluate the increased 
mortality factors. 
By far most fatty liver will be caused by metabolic syndrome risk factors. The more numerous or 
more uncontrolled (especially hyperglycemia, waist circumference or ETOH high moderate), the 
more mortality will be associated. 
 
“Non-alcoholic Fatty liver disease” 
Described in 1980 
Only 20 patients were in this cohort. All denied Alcohol use. All but one of the patients were 
obese. All had disease indistinguishable from Alcoholic liver disease 
In Fact – 3 had HGsAg + and HCV probably present in many others 
 
In 2002 2.9% of liver transplants done in NAFLD – at that time prevalence noted to be 20% 
In 2006 a study showed a 25-30% prevalence of NAFLD – 3-5% had NASH and 10% proceeded to 
Cirrhosis. 
18 year overall mortality was 2.7% in NAFLD, but 17.5% in NASH 



#1 cause – CV, #2 malignancies, #3 hepatic issues 
 
NOW 
NAFLD is up to 30% of population – NASH (nonalcoholic steatohepatitis may be up to 15% on 
these 
The majority of population with NAFLD has NORMAL enzymes 
 
In fact NHANES shows 6% prevalence abnormal enzymes – 30% of this will normalize on a 
second sample – may or may not have NAFLD 
Estimates are that 39-55% of persons with elevated hepatic enzymes have NAFLD 
In a group of persons drinking 20-50 Gm. of alcohol a day, Obesity is a stronger predictor of 
steatosis than is alcohol. 
 
ALD Prevalence may be up to 5-7% 
This will be high ETOH users, usually in the 60-80 up Grams a day of ETOH. 
 
The majority of cases of fatty liver in the US seem to have a complex, multifactorial basis. 
Fatty liver is associated with cardiovascular and higher overall mortality. 
The mortality is driven by the degree of the cause 
 
Lab 
NAFLD early 
AST<ALT – mild <2 x normal or WNL 
GGT up to 3 X 
AP up to 1.5 X 
ALD Early 
AST<ALT mild <2 X Normal or WNL 
ALD Later 
AST>ALT >2 strong suggest 
GGT up to 3 X 
AP up to 1.5 X 

 
  



 
Other Causes 
Prior drug toxicity or infection or metabolic issue 

 
 
ETOH 
NAFLD = < 20 g per day ETOH – but practically consider up to 40 Gm. unless one feels significant 
ETOH abuse exits 
ALD = typically > 40-80 g per day 
 

 
 
Probably most are mixed and some – like our case – have several issues 
  



 
SHIP study: 
Shows that “Non-alcoholic” FLD is a mix of ETOH and other metabolic factors. 
All factors work together to drive Fibrosis. 
Fibrosis Drives mortality 
 

 



 
  



 
Diagnosis of FLD: 
 
Biopsy is gold standard – But liver Bx is notoriously spotty in making a Dx – minimal tissue on 
most samples, and event with solid tissue samples the NPV for NASH may be as low as 0.74 
But U/S has 90% Sn and 80% Sp 
 
Is FLD a cause of significant mortality? 
 
NAFLD 

There is still a lack of clarity concerning the long-term outcome and severity of non-alcoholic 
fatty liver disease (NAFLD). Results of a study recently conducted by the National Health and 
Nutrition Examination Survey (NHANES) showed that patients with NAFLD diagnosed 30 years 
ago did not experience decreased survival when compared with persons without NAFLD. But 
questions arise about the diagnostic methods in this study and the consequences for daily 
practice. Is NAFLD really a disease, and what is the diagnostic method of choice? 

A Minnesota study with data from patients Dx in 1980 – 2000 showed over mean F/U of 8 years a 
MR of 134% vs. general population – The major risk factor was some fibrosis or some 
hyperglycemic issue 

Another study from China showed annual incidence of NAFLD to be 9.1% 

Metabolic syndrome predicted progression here. 

Annual mortality was 0.54% in NAFLD vs. 0.18% in a randomized group of non-affected persons 

 
 
ALD is more significant – has an ongoing severe toxin that affects hepatic cells in multiple ways 
via oxidative hypoxic stress 
Also risk of non-hepatic death is elevated 
 
For patients with alcoholic pure steatosis  
The 5-year cirrhosis risks were 6.9% (95% CI: 3.4-12.2%)  
5-year mortality risks were 16.7% (95% CI: 11.3-24.2%) 
 
For patients with alcoholic steatohepatitis 
The 5-year cirrhosis risks were 16.0% (95% CI: 7.8-26.8%) 
5-year mortality risks were 25.1% (95% CI: 15.7-38.9%) 
 
 
 
So – Two issues are apparent 
How to Dx ETOH use and how to Dx Fibrosis 
In underwriting we need to pull out high ETOH abusers with the highest risk. 
Then need to assess which of the other cases have the most metabolic syndrome factors (risk 
for fibrosis) or need to Dx actual fibrosis. 
FLD due to ETOH or metabolic or combination may not need to be rated highly if low fibrosis. 
  



 
 
Alcohol abuse in US  
 
Twelve-month prevalence of DSM-IV alcohol abuse by age, sex, and race-ethnicity: United 
States, 2001–2002 (NESARC)*.  

 

[abusdep1.htm, dated 01/05] 

Sociodemographic 
characteristic 

Male Female Total 

% S.E. 
Population 
estimatea 

% S.E. 
Population 

estimate 
% S.E. 

Population 
estimate 

Total 

Total 6.93 0.28 6906 2.55 0.16 2762 4.65 0.18 9668 

18–29 9.35 0.61 2110 4.57 0.39 1041 6.95 0.39 3151 

30–44 8.69 0.49 2742 3.31 0.28 1080 5.95 0.31 3822 

45–64 5.50 0.43 1719 1.70 0.20 566 3.54 0.25 2286 

65+ 2.36 0.32 335 0.38 0.11 75 1.21 0.15 410 

 
We can screen via isolated markers: 
Below the Sn of some markers in high ETOH abuse (average 130 gm. /day use) 
 

 
We know that ETOH consumption drives higher mortality in all forms of liver disease. Some 
studies suggest low mortality in NAFLD in a subset of very low ETOH users (this may be a 
reflection of the ETOH J curve) 
Below is a graph of how ETOH chronic use affects HCV (the other cause of FLD) 



 
But how to pick out ETOH users? 
 
Three common methods based on Labs = CDT, GGT, MCV levels (HDL level is also of use, but is 
altered by Statin use – Sn similar to MCV and Cliff Titcomb has shown how it can be used in 
screening already) 

  



 
Below is a set of data from the SHIP study comparing lab results from all subjects (again, 
average use is 130 gm. /day in the subjects and non-drinkers 

 
There is very little differentiation here. 
 



 
 
Onni Niemela has been involved in numerous looks into this issue and points out the use of GGT-
CDT combination factor [0.8*ln(GGT) + 1.3*ln(%CDT)]. 
The combination of GGT-CDT was of better use in separating the heavy drinkers, but not in 
differentiation moderate from abstainers as well. 

 
This article also gives  a set of Sn and SP in table form and how fast values normalized 



 
 

 
 



 
  



 
The prior Svalbard study of a general population shows the PPV of CDT in a general population. 
This population would be more similar to what we underwrite 

 
 
 
One method to differentiate drinkers is the Bayesian Alcoholism Test – 
This looks at 15 clinical and laboratory markers – so is a bit like looking at Insurance Labs and 
adding clinical APS data 

 
  



 
The following ROC and tables were done using an 8 item BAT and applying it to a study done by 
WHO 

 
  



 
 
Fibrosis may be an even better indicator of hepatic issue and presence of fibrosis does correlate 
to higher mortality groups– it looks at the end organ result. 
Fibrosis is also the marker of higher oxidative stress 
 
Fibrotest showed a prevalence of severe fibrosis in up to 15% of a population of DM in one study. 
 
Fibrosis markers via non-invasive means have been numerous. 
One =  
NAFLD fibrosis score [-1.675 + (0.037 * age [years]) + (0.094 * BMI [kg/m2]) + 
(1.13 * impaired fasting glucose/diabetes [yes = 1, no = 0]) + (0.99 * AST/ALT ratio) - 
(0.013 * platelet [x109/L]) – (0.66 * albumin [g/dL])] 
 
Two that seem to be holding up are the FibroTest and the Liver Stiffness scan. (FibroScan) 
 
 
 
First let’s look at a population study looking for the prevalence of fibrosis in the population – it 
suggested at least 0.7% up to 2.8% - it used Fibrotest and followed with stiffness evaluation and 
some Biopsies. – The authors felt that Fibrotest was a better evaluator of early fibrosis than 
hepatic stiffness. 
Significant trends are seen. Association of CDT +, metabolic + to fibrosis. 
The more “mild” but more pervasive NAFLD seems to end up leading to much of the prevalent 
fibrosis – 35% 
Again note that 29% of HCC (driven by fibrosis) cases in 2006 were “cryptogenic” and felt to be 
due to NAFLD. 
And in 2002 2.9% of liver transplants were due to NAFLD. 

 



 



 



 
The following is a similar Japanese study looking at elevated Liver Stiffness in those with Fatty 
Liver and in those without fatty liver – some had ETOH <20 and some > 20 gm. 



 

 



 


