
Dietary counselling focusing only on fructose consumption improves hepatic inflammation 
in patients with NAFLD - a prospective, controlled, randomized open-label study (NUCES 
NASH) ς analysis of the intention to treat (ITT) population 

INTRODUCTION RESULTS 

Non-alcoholic steatohepatitis (NASH) is the most frequent liver 
disease worldwide and develops in the context of metabolic risk 
factors including insulin resistance and obesity. Current guidelines 
recommend life-style changes and weight loss as a first line strategy. 
In clinical trials weight loss of greater than 5-7% improve the 
histological severity of NASH. Despite the efficacy of life-style 
interventions, the majority of patients can not achieve or maintain 
weight loss. Thus easy and sustainable intervention are required to 
achieve this goal. A fructose rich diet has been linked to the 
development of NASH. We hypothesize that dietary counseling 
focusing only on one dietary compound such as the 
monosaccharide fructose may offer a simple and easy life style 
intervention to improve hepatic steatosis and overall health of 
patients with NAFLD.  

Nutritional counselling focusing only on fructose reduction in patients with NASH is feasible and leads to an 
improvement in surrogate makers of hepatic inflammation in a subgroup of patients without impairment in the 
quality of life. 

The aim of the NUCES NASH study was to assess the feasibility and 
effectivity of a dietary counselling focusing only on a reduction of 
fructose with or without supplementation of the probiotic 
Lactobacillus casei Shirota  (LcS) in patients with NASH. 

This study was partly funded by H2020 under grant no. 
634413 for the EPoS projects and by Yakult Europe. 

Figure 5: Helath-related Quality of Life (HR-QoL) assessed by the chronic liver disease questionnaire (CLDQ-D).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The mean change in HR-QOL was assessed using the CLDQ-D that consists of 29 items divided into six domains: 1) 
abdominal symptoms (ABM), 2) activity (ACM), 3) emotional function (EMM), 4) fatigue (FAM), 5) systemic 
symptoms (SYM), and 6) worry (WOM). Summary scores for each domain range from 1 (most impairment) to 7 
(least impairment) and  higher scores suggest less impairment of HR-QoL. 
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Table 1: Baseline characteristics of  the intention to treat (ITT) population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data are shown as mean ±  standard error of mean (SEM), 1Fisheŕ s Exact 
Test, ap<0.05 compared to LCS. 

Figure 2: Markers of liver injury in the ITT study population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(A) ALT during treatment. Levels of ALT decreased in the LCS+N and to a lesser extent in the N group during 
treatment, while  being unaffected in the LCS group.  Normalization of ALT was achieved in 3/14 in N and 3/15 in 
LcS+N group, but none in the LcS group. (B) M30 during treatment. In the IIT population, M30 decreased by 42.0 
U/l (±104.4) in the N group, 84.8 U/l (±237.9) in the LcS+N and increased by 15.2 U/l (±58.2) in the LcS group, 
respectively. Predefined reduction of M30 by greater 20% occurred in 5/14 in the N, 2/15 in the LcS+N and 0/13 in 
the LcS group.  
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The NUCES NASH study (ClinicalTrials.gov: NCT02366052) is 
randomized, open label, parallel-group trial to assess the efficacy and 
safety of a dietary intervention in patients with NAFLD. Inclusion 
criteria are hepatic steatosis on ultrasound and elevated M30 (range: 
200 - 800 U/L) or histologically confirmed NASH. Patients with alcohol 
intake (men: 30 g/d; w: 20 g/d) or secondary causes of NAFLD were 
excluded. Compensated cirrhosis was allowed. N=42 patients were 
randomized to receive dietary counseling aiming at a reduction of 
fructose consumption by 50% compared to screening (N), 6.5x109 
counts of Lactobacillus casei Shirota + 2.1g soluble fiber twice-daily 
(LcS) or combination therapy (LcS+N) for 12 weeks. One patient in  
In N and 2 patients in LCS discontinued the study prematurely. 
 
 

  LcS LcS+N N P value 

n 13 15 14   

Sex [m/f] 5/8 12/3 10/4 0.021 

Age [years] 50.9 ± 2.7 42.7 ± 4.3 47.3 ± 2.8 0.27 

Weight [kg] 87.7 ± 6.0 94.9 ± 3.8 101.1 ± 3.5 0.13 

Height [cm] 167 ± 0.03 175 ± 0.02 176 ± 0.03 0.04 

BMI [kg/m2] 31.5 ± 2.3 31.0 ± 1.3 32.6 ± 1.1 0.77 

Waist circumference [cm] 104.6 ± 5.2 107.3 ± 3.5 114.3 ± 2.6 0.22 

Systolic Blood Pressure 
[mmHg] 137.1 ± 5.7 142.3 ± 6.4 141.3 ± 5.7 0.82 

Diastolic Blood Pressure 
[mmHg] 88.4 ± 3.9 88.6 ± 2.9 92.9 ± 2.4 0.52 

Fasting Blood Glucose [mmol/l]  109.4 ± 11.4 106.5 ± 5.4 92.7 ± 2.3 0.25 

Insulin [mU/l] 17.9 ± 5.4 10.6 ± 1.0 13.9 ± 1.5 0.32 

HOMA 6.1 ± 2.7 2.6 ± 0.2 3.3 ± 0.4 0.29 

Triglycerides [mg/dl] 151.5 ± 28.0 174.4 ± 28.9 157.5 ± 25.5 0.83 

Total Cholesterol [mg/dl] 228.5 ± 14.3 200.3 ± 6.8 212.7 ± 10.6 0.18 

HDL [mg/dl] 53.7 ± 7.0 44.1 ± 2.9 50.3 ± 5.0 0.38 

LDL [mg/dl] 114.5 ± 11.8 120.0 ± 7.8 130.8 ± 9.6 0.21 

ALT [U/l] 54.4 ± 5.9 74.1 ± 9.5 61.8 ± 16.2 0.47 

AST [U/l ] 40.8 ± 2.8 40.0 ± 3.8 36.8 ± 5.0 0.76 

-ɹ GT  [U/l ] 141.8 ± 33.4 91.4 ± 20.5 54.6 ± 11.4a 0.04 

Table 2: Changes in daily fructose and energy uptake in the ITT 
population 
 
 
 
 
 
 
 
 
 
Patients  in the N and LcS+N group were counselled on fructose reduction 
according to the study outline . Patients in the LCS group were counselled 
on aspects of microbiota on the gut flora and general nutritional aspects. 
Relative change at the end of treatment (�'  EoT) and the end of follow-up 
(�'  FU) compared to screening are displayed. 

  LcS   LcS+N    N 

time point �'  EoT �'  FU   �'  EoT �'  FU   �'  EoT �'  FU 

Relative change 

fructose/day 3,5% -20,9%   -47,4% -35,9%   -66,2% -46,2% 

Relative change 

Calories/day -15,4% -31,2%   -14,7% -8,0%   -20,7% -16,6% 


