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Clinical case
• 60-years-old man, with a 12 years history of  type 2 diabetes was reffered to 

diabetology consultation for elevated HbA1c. 

• In addition to type 2 diabetes, he had a history of hypertension myocardial 
infarction and hyperlipidemia

• his medical regimen included an ACE inhibitor, a statin, a sulfonylurea, a 
low dose of aspirin and the maximum dose of metformin.

• His height was 1.7 m, and his weight was 98 kg. His physical examination 
was normal. He had no retinopathy and no evidence of neuropathy. 

• His glycated hemoglobin (HbA1c) level was 8.5% (normal <6.0%).
and a complete blood count revealed a white blood cell count of 7,200 and 
platelet count of 258,000. His liver function assessment revealed ALT 65 (NR:  
13-56  ) and AST 34 (NR: 15-37 ).

• Alcool intake : 2 drinks maximum per day



Cross paths liver/metabolism

• Do we have to screen T2D patients for 
NASH ?

• How to screen and who to refer ?

• Treatment specificities in T2D patients with 

NASH ? 



EPIDEMIOLOGY: a link between obesity, T2D and NAFLD

Yki-Järvinen H. et al. Lancet Diabetes Endocrinol  2014; 2: 901-10.DeFronzo RA. et al. Nat Rev Dis Primers 2015; 1: 15019

T2D NAFLD



WHAT IT IS THE PREVALENCE OF NAFLD in T2D?

70%

N=939 patients with T2

43%



…AND IN PRIMARY CARE?



INSULIN 
RESISTANCE/T2D

NAFLD/NASH





RELATION BETWEEN LIVER FAT AND 
COMPONENTS OF METABOLIC SYNDROME

271 non-diabetic subjects (162 women, 109 
men)
Liver fat assessed by proton MRI 
(spectroscopy)

Liver fat (%) Liver fat (%)

Kotronen A. et al. J Clin Endocrinol Metab 2007; 92: 3490-97 Kotronen A. et al. Diabetologia 2008; 51: 130-38

45 non-diabetic men; 
hyperinsulinemic-euglycemic clamps 



NAFLD is a risk factor for new onset type 2 diabetes

Framingham cohort  – 20 years follow-up

Goessling W et al. Gastroenterology 2008; 135: 1935-44



NAFLD is a risk factor for type 2 diabetes

Wargny M, Cariou B (unpublished data)

IT-DIAB study: 397 patients with pre-diabetes (IFG), 5 years follow-up,  33% new-onset diabetes 



TAKE HOME MESSAGE 1: 
The hepatologist should screen for T2D in patients with 

NAFLD 

=> In clinical practice: FPG (> 125 mg/dL) & HbA1C (>6.4%) 



T2D
INSULIN RESISTANCE

Type 2 diabetes and risk of liver fibrosis





Diabetes worsens the risk of fibrosis in patients with 
NAFLD

ETUDE CYTOL

De Lédinghen V. et al. J Hepatol 2006



n = 173 643 veterans with diabetes
n = 650 620 veterans no diabetes

NAFLD HCC

El-Serag, Gastroenterology 2004

x5

T2D is a risk factor for 
HCC



TAKE HOME MESSAGE 2: 
Diabetologist should screen for NASH 

⇒All patients with type 2 diabetes should be screened for NAFLD



DEPARTMENT 
OF HEPATOLOGY

YES, 
WE CAN !

PATIENTS WITH T2DM  
(and increased liver enzymes)

THE UNIVERSAL SCREENING FOR NASH



Screening of NASH in patients with 
type 2 diabetes

• What is the knowledge of diabetologists 

regarding NAFLD in T2D patients ? 

• How to screen ? : the performance of non-

invasive methods in T2D patients 

• Which patients to refer to a liver clinic ? 



What is the knowledge of 
diabetologists regarding NAFLD in T2D 

patients ? 



High prevalence of diabetes among 
NAFLD 

and NASH patients

NAFLD NASH
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Younossi Z et al. Hepatology 2016 

Metaanalysis: 8,515,431 NAFLD patients from 22 countries.  



A minority of NAFLD patients are 
referred to the SP by a diabetologist

20%

Ratziu V et al. J Hepatol 2012; 57: 376-83    

General 
practionner

Endocrinologist, 
Internal medicine 
Cardiovascular

Practice survey among 352 French gastroenterologists 



Referral practices among specialits

0

20

40

60

80

100

42

53

5

None
1 or 2
≥ 3

Number of referrals 
made to hepatology 

services/ month

Bergqvist CJ et al. Intern Med J 2013; 43: 247-53 



Less than 5 % of diabetogists give the right 
answer

 

Marjot T, et al.  Diabetic medicine 2017

What proportion of all the patients that you see in 
clinic with diabetes do you think have NAFLD ?

Prevalence and severity of NAFLD 
are underestimated among 

diabetologists



What proportion of all the patients that you see in clinic with 
diabetes do you think have advanced liver fibrosis or 

cirrhosis ?

Less than 5 % of diabetogists give the right 
answer

Marjot T, et al.  Diabetic medicine 2017

Prevalence and severity of NAFLD 
are underestimated among 

diabetologists



Which of these non-invasive scoring systemes 
have you used in the last year ?

68 % of diabetologists had not used a non-invasive method to determine severity of 
disease.

 The use of non invasive methods by 
diabetologists

Marjot T, et al.  Diabetic medicine 2017



How to screen ? 
The performance of non-invasive 

methods patients with type 2 diabetes 



MR-based proton density fat fraction 
estimation of steatosis

An Tang et al, Radiology, 2014



Biological tests for the prediction for 
steatosis

T2D patients

Guiu B, et al.  Eur Radiol 2012

General population

Koehler EM, et al.  Clin Gastroenterol & Hepatol 2013



CAP for the prediction for steatosis

Factors associated with dicrepencies 
between histological and CAP 
grading of steatosis

BMI :  p<0.001
Fibrosis staging :  p=0.98
Diabetes :  p=0.48

AUROC               0.860.770.63            

393 biopsy-proven NAFLD

Karlas T et al. J Hepatol 2017 

Metaanalysis

Siddiqui MS et al. Clin Gastroenterol & Hepatol 2019



Non-invasive assessment of liver fibrosis

Blood

tests

Fibroscan ARFI SSI

Generation Characteristics Virus NAFLD

1st Indirect markers
Low cost
Easy to calculate

APRI
FIB4

FIB4
NAFLD Fibrosis 
Score

2nd Indirect and/or direct 
markers
Higher cost
Computing calculation

Fibrotest
Hepascore
FibroMeterVir
us

ELF
FibroMeterNAFLD

Elastograph
y



FIB-4: a first-line test to rule out 
patients with minimal fibrosis

age (yr) × AST (IU/L)/(platelet count (109/L) × √ALT (IU/L))

Shah et, Clin Gastroenterol Hepatol 2009

NPV=90%



Bertot LC, et al. Liver Int 2018

Performance of 1st line non invasive fibrosis test in T2D patients with NAFLD



Performance of fibrotest in type 2 diabetic patients with biopsy proven NAFLD



Wong V, et al. Am J Gastroenterol 2012

Liver stiffness measurement: factors associated with 
discordant results



In summary

• Out of MRI, CAP is a good option to detect 

steatosis in T2D patients with suspected NAFLD 

• FIB-4 should be the first line method to screen T2D 

patients for NASH

• Fibroscan as second line for detection of advanced 

fibrosis



Which T2D patients to refer to 
a liver clinic ? 



Discrepancy between European and 
American guidelines

• The 2018 AASLD guidelines recommend against 
population screening (poor evidence for longer-term 
benefits and cost-effectiveness)

• The 2016 European clinical practice guidelines suggest 
screening patients older than 50 years with type 2 
diabetes or metabolic syndrome for NAFLD



Application of the EASD-EASL-ESO 
guidelines



Application of the EASD-EASL-ESO 
guidelines

How many patients 
would
be referred to a liver 
clinic ?



Application of the EASD-EASL-ESO 
guidelines

What is the impact of 
non invasive method 
that is used ? 



The application of the European guidelines 
resulted in a referral to  more than two-third 

people with T2D
• FLI + Nafld fibrosis score = 

84,9 %

• MRI imaging+ Nafld fibrosis 
score= 68,7 %

Sberna AL  et al. Diab Med 2018

NFS score: High proportion of intermediates



Application of eLIFT algorithm in T2D

eLIFT-FM algorithm

Boursier J, et al. J Hepatol 2017 Petit JM, et al. J Hepatol 2017 

66% ruled out



In summary: Triage and Risk stratification

TD2 diabetic patient with suspected NAFLD

FIB-4

Age <65: FIB-4 < 1.3
Age >65: FIB-4 < 2

Life style intervention
Monitor

Consider to repeat FIB-4 yearly

> 2.67

Fibroscan (LSM + CAP)  

1.3/2 to 2.67

Liver Bx

 > 12 kPa 

Evaluate alcohol consumption
r/o other causes e.g. HCV

70% of cases

Refer to secondary care

Cirrhosis

M probe > 7.9 kPa 
XL probe > 7.2 kPa



Clinical case

• FIB-4= 3
• Fibroscan= 9.2 kPa
•  LB: NAS score= 6, Fibrosis F2



NAFLD

Adipose 
Tissue

FFA

Insulin 
Resistance

Excess 
Carbohydrat

e

↗DN
L

Oxidativ
e stress

Dietary fat
overfeeding

Sedentary 
lifestyle

Genetic predisposition

NAFLD shares common features with metabolic 
syndrome and type 2 diabetes 



Metformin

No effect on steatosis

No effect on fibrosis

Musso Diabetologia 2012



TZD actions in vivo in human

Feng B et al Ann N Y Acad Sci. 2013; 1281: 160–177. 



Cusi K et al Ann Intern Med. 2016;165:305-315





Effects of GLP1

Madsbad S Lancet 2009



Petit JM et al J Clin Endocrinol Metab. 2016;102(2):407-415. 

Effect of Liraglutide Therapy on Liver Fat Content in Patients With Inadequately 
Controlled Type 2 Diabetes: The Lira-NAFLD Study



Effect of Liraglutide Therapy on Liver Fat Content in Patients With Inadequately 
Controlled Type 2 Diabetes: The Lira-NAFLD Study

Petit JM et al J Clin Endocrinol Metab. 2016;102(2):407-415. 



Lancet 2016
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-  23 patients with NASH treated by liraglutide 1.8 mg daily 48 weeks vs 22 PCB
-  1/3 of patients with T2DM

P=0.01 P=0.04



Wanner and Marx Diabetologia (2018) 61:2134-2139

SGLT2 inhibition and NAFLD



Comparison of Ipragliflozin and Pioglitazone effect on 
NAFLD in patients with T2DM

Ito D et al. Diabetes Care 2017; 40:1364-72





Clinical case

• For this patients we decided to introduce a treatment by GLP1 
analogues.

• objectives:

 - Improvement of HbA1C

 - Reduction of body weight

 - Improvement liver function

 - Past medical history of MI

 Marso S et al. N Engl J Med. 2016 Jul 28;375(4):311-22

Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes



6 years later this patient developed cirrhosis

• Questions:

– How does the diagnosis of cirrhosis affect 
diabetes management ?



Particularities of the management of diabetes in a 
patient with cirrhosis

• diagnosis and evaluation of glycemic control

• Antidiabetic drugs and hepatic impairment

• risk of hypoglycemia

• avoid aggravating undernutrition with diabetes treatment



Diagnosis and evaluation of glycemic control

50%

7%

43%
normal
above
below

67%

33%
normal
above

fructosamine

HbA1c

Lahousen et coll-  World J Gastroeterology 2004

the diagnosis of diabetes is more difficult in patients

 with cirrhosis

HbA1c is falsely lowered in patients
 with cirrhosis

23.2% of patients with cirrhosis 
with glycemia in normal range 
had diabetes  during OGTT

(Nishida T  - A J Gastroenterol 2006)



Measurement of glycated haemoglobin and fructosamine do not 
accurately reflect glycaemic status in patients with cirrhosis

decrease of the lifespan of red blood cells 

Anemia
Portal hypertension
Hemolysis
Nutritional deficiencies

increase in protein residence time

Decrease protein synthesis

Increase residence time

Increase protein glycation

HbA1c falsely 
lowered

↗fructosamine



Glucose-lowering agents in diabetic patients with various degrees 
of hepatic impairment

Scheen A  Expert Opin Drug Metab Toxicol 2014 



Continuation of metformin use after a diagnosis of cirrhosis significantly improves 
survival of patients with diabetes

Zhang et Al Hepatology 2014

Continuation of metformin after cirrhosis diagnosis 
reduced the risk of death by 57%.



Nkontchou G et al. J Clin Endocrinol Metab. 2011;96:2601-2608. 

Impact of Metformin on the Prognosis of Cirrhosis Induced by Viral 
Hepatitis C in Diabetic Patients

-  Observational prospective cohort
- 100 consecutive diabetic patients with ongoing HCV cirrhosis  
- and no contraindication for metformin

- In multivariate analysis, metformin treatment was independently 
associated with a decrease in HCC occurrence (HR, 0.19; P = 0.023)



      ↗risk of hypoglycemia          ↗ prevalence of malnutrition 

Adverse effect of antidiabetic drugs in patient with 
cirrhosis

Low blood sugar



Severe hypoglycemia in 520 patients with known diabetes

Mantovani J Clin trans Endocrinol 2016



hepatic glycogen concentrations were lower in the cirrhotic 
subjects.

Petersen KF – Am J Physiology 1999

Hepatic glycogen concentration
Glucose production



Sarcopenia Affect Survival in Cirrhosis

Hanai T et al. Nutrition 2015: 31; 193-199



Avoid aggravating sarcopenia with diabetes 
treatment

malnutrition
sarcopenia

GLP1 a

SGLT2i

hypocaloric diet 

Nocturnal 
hypoglycemia



In summary

• In patient with diabetes antidiabetic drugs should be adapted to the 
diagnosis and the severity of NAFLD

– Pioglitazone is effective for long-term treatment of patients with NASH with type 
2 diabetes

– GLP1 analogues and SGLT2i have benefit against NAFLD in patients with type 
2 diabetes, but it seems that this effect is mainly driven by weight loss

• the diagnosis of cirrhosis should lead to change the management of 
diabetes

– HbA1c measurement is not accurate in patients with cirrhosis
– protective effect of metformin 
– Caution to adverse effects of diabetes therapy
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