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Abstract
Background: Due to the lack of effective treatment for non-alcoholic fatty liver disease (NAFLD), 
we assumed that cranberry supplementation may be effective in these patients. Therefore, we 
investigated the effect of cranberry supplementation on fibrosis levels in patients with NAFLD.
Methods: This trial was designed as a randomized controlled clinical trial. It included 110 
adult patients (aged > 18 years) with NAFLD. All patients were visited by an expert dietitian and 
received the hypocaloric diet plus vitamin E supplement. Then, the patients entered into a six-
month trial to receive cranberry capsules (55 patients) or placebo (55 patients). We calculated 
the NAFLD fibrosis score (NFS), fibrosis scores based on 4 factors (FIB-4), and aspartate 
aminotransferase (AST) to platelet ratio index (APRI). The intention-to-treat (ITT) approach was 
used to analyze the data. 
Results: The participants’ mean age was 43.16 ± 10.23 years. The demographic and baseline 
clinical features were similar in the two groups. In the cranberry group, there were significant 
changes in APRI (P = 0.03), and NFS (P < 0.001) scores. In the placebo groups, there were 
significant changes in APRI (P = 0.005), FIB-4 (P = 0.03), and NFS (P < 0.001) scores. However, 
no between-group significant differences were observed in the changes in FIB-4 (P = 0.64), APRI 
(P = 0.78), and NFS score (P = 0.38). 
Conclusion: Based on the results, cranberry supplementation was not more effective than 
placebo in liver fibrosis grade. 
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Introduction
Nonalcoholic fatty liver disease (NAFLD) is described 
by the storage of extra fats in the liver after excluding 
the secondary causes of fat accumulation.1 The global 
prevalence of NAFLD was 25.24%. The increase in the 
prevalence of NAFLD was more significant in Asian 
countries which is in line with the changes in lifestyle 
parameters in these countries.2 This disease affects 
morbidity, mortality, and healthcare utilization.3,4

Different treatment methods, including lifestyle 
modification (diet and exercise interventions), bariatric 
surgery, and drug interventions have been used in the 
treatment of NAFLD.5 However, the results of these 
treatments were not promising, and considering the 
invasive nature of some of these approaches, other 
complications may arise. Hence, researchers are focusing 
on the effect of new supplementary herbal treatments 
in these patients.6 One of the new herbal treatments 
that exhibited favorable results in animal models was 
cranberry (Vaccinium macrocarpon).7,8 Our previous 
reports indicated that cranberry has a promising impact 
on weight and lipid profile in NAFLD patients.9 In 

addition to cardiometabolic effects, we hypothesized that 
cranberry may also have positive effects on steatosis in 
NAFLD patients. Cranberry is a rich source of different 
polyphenols10 such as stilbins and anthocyanins. Various 
animal investigations demonstrated the positive effect 
of these polyphenols on steatosis levels. In a clinical 
trial, Hormoznejad et al reported that the fibrosis grade 
is significantly lower in NAFLD patients who received 
cranberry supplementation compared with placebo.11

Owing to the high prevalence and burden of NAFLD 
and due to the lack of effective treatment for this disease, 
we assumed that lifestyle modification accompanied by 
cranberry supplementation may be effective in decreasing 
the steatosis stage in patients with NAFLD. Considering 
the scarcity of studies in this field, the present clinical 
trial was conducted to assess the effect of cranberry 
supplementation on fibrosis levels in patients with 
NAFLD.

Methods
This trial was designed as a parallel-arm randomized 
controlled clinical trial. We included the adult patients 
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aged > 18 years with NAFLD. The NAFLD was diagnosed 
by expert gastroenterologists using liver enzyme level 
and ultrasonography results. We excluded pregnant or 
breastfeeding patients, patients with endocrine and other 
hepatic disorders, cardiovascular disease, urinary disease, 
and lung failure, alcoholic beverage drinkers, and patients 
who took dietary supplements other than vitamin E. 

The result of the previous study was used to calculate 
the sample size.12 In this regard, we used the G-Power 
software and assumed a type I error of 5% and a type II 
error of 20%. The sample size was calculated as 37 per 
group. Considering that some patients may drop out of 
the study, 55 patients were enrolled. 

A total of 110 patients participated in this investigation. 
A researcher who did not have any role in the research 
created a random list using the GraphPad QuickCalcs 
program and concealed the list until the end of the 
investigation. All patients were visited by an expert 
dietitian and received the hypocaloric diet plus vitamin 
E supplement. In addition, 55 patients received cranberry 
capsules (intervention group), and 55 patients received 
the placebo (control group) for six months. We instructed 
the patients to take the capsules with a meal, and we 
had a pre-planned telephone call to assess the patient’s 
compliance with the intervention and ask about any issues 
that arose. The patients were visited monthly, and their 
compliance with interventions and lifestyle modifications 
was checked. 

Shari Company in Iran provided the Cranberry and 
placebo capsules. According to company information, the 
active ingredient of the cranberry capsule is Vaccinium 
macrocarpon (144 mg). The placebo did not contain 
this active ingredient. A colleague who did not have any 
role in other parts of the trial labeled supplements as A 
and B. The participants, the endpoint evaluator, and 
the researcher who analyzed data were blind to group 
assignment.

Evaluation of the Therapeutic Efficacy
To assess therapeutic efficacy, we calculated the NAFLD 
fibrosis score (NFS), fibrosis scores based on 4 factors 
(FIB-4), and aspartate aminotransferase (AST) to platelet 
ratio index (APRI). For the calculation of these indices, we 
need to measure fasting liver enzymes and platelet levels 
using the colorimetric method (Parsazmoun, Tehran, 
Iran). 

FIB-4 was calculated using a standard equation.13 FIB-
4 < 1.45 was considered the probability of no advanced 
fibrosis, 1.45–3.25 was considered the indeterminate level 
of fibrosis, and > 3.25 was considered the probability of 
advanced fibrosis. 

The APRI was calculated using a standard formula.14 
The APRI score of less than 0.5 indicated no fibrosis, 
0.5-1.5 indicated moderate fibrosis and higher than 1.5 
indicated significant fibrosis. 

Furthermore, the NFS was calculated using the standard 
formula.15 The score < -1.45 showed no fibrosis, -1.45 to 

0.67 indicated intermediate fibrosis, and > 0.67 suggested 
advanced fibrosis. 

Statistical Analysis
For data analysis, the 16th version of SPSS was applied, 
and the data were analyzed based on the intention to treat 
analysis. The Kolmogorov-Smirnov test was applied to 
test if the set of data comes from a normal distribution. 
The continuous variables were reported as mean and 
standard deviations (SD), and nominal and categorical 
variables were reported as frequency and percent (%). A 
comparison of the continuous variables before and after 
supplementations was conducted using a paired sample 
t test. Between-group comparisons were conducted using 
the chi-square test and independent t test. The one-way 
analysis of covariance (ANCOVA) analysis was conducted 
to compare the post-intervention values between groups 
adjusted for age, gender, body mass index, and pre-
intervention levels and a P value of less than 0.05 was 
considered significant. 

Results
As depicted in Figure 1, nine patients and seven patients 
were lost to follow-up from the intervention and placebo 
groups, respectively. 

The mean patients’ age was 43.16 ± 10.23 years, and 
48.2% of them were male. As presented in Table 1, the 
baseline features were statistically similar between groups. 

In terms of fibrosis scores, significant changes were 
observed in the intervention group in APRI (P = 0.03) and 
NFS (P < 0.001) scores. Likewise, significant changes were 
observed in the placebo groups in APRI (P = 0.005), FIB-
4 (P = 0.03), and NFS (P < 0.001) scores. The changes in 
fibrosis grade are depicted in Figure 2 (A-C). As can be 
observed, in the cranberry group, 23%, 17.4%, and 13% 
of patients experienced a reduction in APRI grade, FIB-4 
grade, and NFS grade, respectively. In the placebo group, 
18.8%, 8.3%, and 4.2% of patients experienced a reduction 
in APRI grade, FIB-4 grade, and NFS grade, respectively. 
Moreover, no between-group significant differences were 
observed in FIB-4 (P = 0.64), APRI (P = 0.78), and NFS 
scores (P = 0.38). 

Discussion 
This interventional study found that although there were 
significant changes in fibrosis scores in both placebo 
and intervention groups, the between-group differences 
were not statistically significant. A previous study also 
showed the nonsignificant effect of cranberry capsules 
on liver fibrosis.11 However, studies in animal models 
have reported the favorable impact of cranberry on liver 
fibrosis.16

The significant changes in steatosis grade in the cranberry 
group can be attributed to the PPAR-α activation. As 
previously shown, the cranberry is a good source of the 
stilbenoid. In an animal study, it has been indicated 
that stilbenoid activates PPAR-α and consequently 
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Figure 1. Flow Chart of Patients’ Recruitment and Analysis. Note. ITT: Intension to treat

Figure 2. (A) The Changes in APRI Score in Cranberry and Placebo Groups. Note. P value of difference between groups in 1-grade increase in APRI 
grade: 0.97; P-value of difference between groups in 2-grade increase in APRI grade: 0.30; P value of difference between groups in no changes in 
APRI grade: 0.91; P value of difference between groups in 1-grade decrease in APRI grade: 0.86. (B) The Changes in FIB-4 Score in Cranberry and 
Placebo Groups. Note. P value of difference between groups in 1-grade increase in FIB-4 grade: 0.97; P-value of difference between groups in 2-grade 
increase in FIB-4 grade: 0.30; P value of difference between groups in no changes in FIB-4 grade: 0.32; P value of difference between groups in 
1-grade decrease in FIB-4 grade: 0.45. (C) The Changes in NFS Score in Cranberry and Placebo Groups. Note. P-value of difference between groups in 
increase in NFS grade: 0.30; P-value of difference between groups in no changes in NFS grade: 0.21; P-value of difference between groups in 1-grade 
decrease in NFS grade: 0.36. Abbreviations: APRI: Aspartate aminotransferase (AST) to platelet ratio index; FIB-4: Fibrosis index based on 4 factors; 
NAFLD: Nonalcoholic fatty liver disease; NFS: NAFLD fibrosis score
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Figure 4: the changes in NFS score in Cranberry and placebo groups 
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increases oxidation of fatty acid and decreases liver level 
of triglyceride.17 In addition, cranberry is a good source 
of anthocyanins. Sun et al showed that anthocyanins 
isolated from blueberry improve liver fibrosis by 

decreasing oxidative stress, inflammatory factors, and 
the activation of stellate cells in rats.18 In another animal 
study, Romualdo et al also detected the significant effect 
of anthocyanin-rich extract on liver fibrosis levels.19
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This trial had the following limitations. It did not use 
the gold standard (histological findings) to determine the 
fibrosis grade in the patients. However, considering the 
invasive nature of this procedure, FIB-4, APRI, and NFS 
scores were used for monitoring NAFLD. 

Conclusion
According to findings, cranberry supplementation along 
with lifestyle modification did not have a greater effect on 
liver fibrosis grade compared to placebo supplementation 
and lifestyle modification. Nevertheless, because of the 
limitations of our trial, there is a need for long-term 
trials with larger sample sizes to confirm these results. 
Moreover, it is recommended that future trials use biopsy 
findings to assess the fibrosis level if possible. 
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