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Abstract

This 12-week, real-world, prospective, multicentre, randomized, controlled trial aimed to assess the safety and efficacy of 
combining Orlistat and Resveratrol compared to Orlistat alone in individuals with obesity or overweight, with or without 
metabolic syndrome. Both treatment groups demonstrated significant weight reduction from baseline, with the Orlistat-
Resveratrol (O-R) combination group exhibiting higher weight loss than the Orlistat (O) alone group (-3.31 vs -2.92 Kg). Over 
80% of participants in both groups achieved clinically significant weight loss (>5% of baseline weight). Assessment of liver 
health using Controlled Attenuation Parameter (CAP) scores indicated a significant reduction in hepatic steatosis in the O-R 
combination group compared to the O group (∆ -24.78 dB/m vs ∆ -11.78 dB/m), suggesting potential benefits of Resveratrol 
on liver health. Although the reduction in fibrosis scores was numerically higher in the O-R group, further research is needed 
to confirm these findings. This combination therapy shows promise in managing metabolic-dysfunction associated steatotic 
liver diseases (MASLD), warranting further investigation into its long-term efficacy and safety.

Introduction

Orlistat, a well-established therapy for weight 
management, acts by inhibiting pancreatic lipase, thereby 
reducing the absorption of dietary fat. Its efficacy in promoting 
weight loss has been demonstrated in numerous clinical trials 
[1,2]. However, studies show suboptimal weight loss attributed 
to either GI adverse events of orlistat or to lack of adherence to 
lifestyle modifications (both diet and exercise) [3].  

Resveratrol, a polyphenolic compound found in red grapes 
and other plant sources, has gained attention for its potential 
role in weight management. As an antioxidant, resveratrol may 

exert beneficial effects on weight loss by enhancing energy 
expenditure through the activation of SIRT-1, a key regulator 
of metabolism and energy balance [4-6]. By combining 
orlistat and resveratrol in a fixed dose, the synergistic effects 
of these two compounds on weight reduction and metabolic 
health can be harnessed [7]. Energy expenditure mediated by 
resveratrol can complement the caloric restriction derived 
from orlistat showing a synergistic effect [4]. 

Sustained body weight loss has been associated with 
incremental benefits on liver health particularly leading to 
improvement in hepatic steatosis and fibrosis which are 
hallmarks of metabolic-dysfunction associated steatotic 
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liver diseases (MASLD) [8-9]. Hepatic steatosis and fibrosis, 
characterized by the accumulation of fat and fibrous tissue 
in the liver, are common consequences of obesity and can 
lead to serious complications including MASLD. Weight 
reduction has been consistently shown to ameliorate 
hepatic steatosis and fibrosis, highlighting the importance 
of effective weight management strategies in liver health 
[8-9]. Liver elastography (e.g. Fibroscan) has emerged as a 
valuable tool in monitoring obesity-related liver disease as it 
assesses severity of steatosis and liver stiffness. Elastography 
monitoring aids in early detection of progression, guiding 
treatment decisions, and predicting outcomes. Its non-
invasive nature makes it particularly valuable for frequent 
monitoring in obese individuals prone to liver complications 
and also avoids the need for biopsy in some patients [10].

The combined impact of nutritional therapy and medical 
management on weight management and its influence on 
liver health has not been previously investigated. Hence, this 
study was planned to explore the efficacy and safety of this 
combination (orlistat and resveratrol) as compared to orlistat 
alone for improving both weight management outcomes and 
its impact on liver health measured using elastography.

Methods

This investigation constitutes a 12-week, real-world, 
prospective, multicentre, randomized, controlled trial 
conducted in resource-limited settings between March 2022 and 
January 2023. The primary objective was to evaluate the safety 
and effectiveness of a combination of Orlistat and Resveratrol 
(120 mg and 100 mg, respectively) compared to Orlistat alone 
(120 mg) in individuals aged 18 years or older with obesity or 
overweight (BMI greater than or equal to 25 kg/m²). Approval 
for the study protocol was obtained from the Defence Services 
General Hospital Ethics Committee in Yangon, Myanmar, prior 
to initiation, and written informed consent was acquired from 
all participants in adherence to local regulations. The trial was 
registered under the ISRCTN registry (ISRCTN10642495). 

Participants included individuals of all genders aged 18 
years or older with a BMI of ≥25 kg/m², whether overweight 
or obese, with or without metabolic syndrome. Exclusion 
criteria encompassed prior use of orlistat or the orlistat-
resveratrol combination, ongoing treatment with orlistat or 
orlistat-resveratrol, concurrent participation in other clinical 
studies within the last three months (except for survey-
based studies), and a history of severe illness or conditions 
deemed unsuitable for the study by the investigator (such 
as poorly controlled psychiatric disease, HIV infection, or 
severe coronary artery disease).

Eligible patients were randomly assigned to either the 
orlistat (O) group (control group) or the orlistat-resveratrol 

(O-R) group (test group) in a 1:1 ratio using an online tool 
for random sequence generation. The control group received 
orlistat 120 mg thrice daily, while the test group received 
a combination of orlistat 120 mg and resveratrol 100 mg 
thrice daily for 12 weeks. The study did not integrate lifestyle 
interventions, and medication adherence was monitored 
through pill counts. 

Primary efficacy endpoints included changes in weight 
compared to baseline and the percentage of patients achieving 
a weight loss of more than 5% from baseline in both the O 
and O-R groups. Secondary efficacy endpoints comprised of 
liver elastography measurements conducted with the help 
of FibroScan - Controlled Attenuation Parameter (CAP) for 
steatosis and Liver Stiffness measured as kilopascals. Based 
on the steatosis and liver stiffness scores, each patient was 
categorized from S0-S3 and F0-F4. The grades are assigned 
as follows: S0, no steatosis (0%–10% fat; 0–237 dB/m); S1, 
mild steatosis (11%–33% fat; 238–259 dB/m); S2, moderate 
steatosis (34%–66% fat; 260–292 dB/m); and S3, severe 
steatosis (>67% fat; ≥293 dB/m). F0—no fibrosis, F1—portal 
fibrosis, F2—periportal fibrosis, F3—bridging fibrosis, F4—
cirrhosis. 

All recorded adverse events and serious adverse events 
throughout the study were analyzed and reported according 
to the Medical Dictionary for Research Activities (MedDRA). 
Adverse event frequencies were monitored through subject 
interviews at each visit. Data collected were consolidated 
in a Microsoft Excel spreadsheet and then transferred for 
statistical analysis using SPSS (version 25) software. Primary 
and secondary endpoint results were reported with two-sided 
95% confidence intervals, calculated using the paired t-test, 
with a p-value of <0.05 considered statistically significant.

Results 

Baseline Characteristics 

Patient disposition is illustrated in Figure 1.  Of the 400 
patients that were screened 298 patients were enrolled in 
the study and randomized to the two treatment groups.

The study included 153 participants in the Orlistat (O) 
group and 145 participants in the Orlistat-Resveratrol (O-R) 
group. 125 participants in the O and 122 participants in the 
O-R group respectively completed the study. Both groups had 
similar gender distributions, with approximately two-thirds 
being female. Mean weights and BMI were similar between 
the groups (O-R weight: 79.44 kg, BMI: 31.20 kg/m² and O 
weight: 80.39 kg, BMI: 31.52 kg/m²). No significant difference 
was recorded in the baseline elastography parameters in 
both the groups.
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Figure 1: Patient disposition is illustrated.

Primary Efficacy Endpoints

Both study groups demonstrated statistically significant 
weight reduction from baseline after 12 weeks of treatment. 
In the O-R group, a weight loss of -3.31 kg (p<0.001) was 

observed, which was higher than the -2.92 kg (p=0.001) 
observed in the O group. Additionally, at the 12-week mark, 
over 80% of patients in both groups (Figure 2) experienced 
a weight loss exceeding 5% of their initial body weight 
(p=0.09).

Figure 2: Primary efficacy endpoint stating percentage of patients achieving more than 5% body weight in O group and O-R 
group (orange bars, P=0.09 non-significant).
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Secondary Efficacy Endpoints

The CAP scores demonstrated more favourable 
outcomes with the O-R combination (∆ -24.78 dB/m) 
than with Orlistat alone (∆ -11.78 dB/m). This suggested 
a significant reduction (p<0.05) and potential positive 
impact of resveratrol on liver health, as evidenced by the 

reduction in CAP scores (Figure 3A). The fibrosis scores also 
demonstrated a numerical reduction in the O-R combination 
group (∆ -0.89 KPa) as compared to orlistat alone (∆ -0.20 
KPa). This change in fibrosis score was not found to be 
statistically significant (Figure 3B).

Figure 3: Change in fibrosis score was not found to be statistically significant. 

Further analysis of graded staging scores of steatosis 
(S0-S3) and fibrosis (F0-F4) revealed interesting insights 
into the effect of incremental resveratrol addition to orlistat. 
More patients in the O-R combination group moved towards 

lower steatosis grades as compared to orlistat alone. Similar 
effect was not observed for fibrosis grades (Figure 4A & 4B). 
The subgroups were not powered for calculation of statistical 
significance.

Figure 4A & 4B: Similar effect was not observed for fibrosis grades.
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Adverse Events

Overall, the incidence of adverse events was low in this 
study. Steatorrhea and loose motion diarrhea were two TEAE 
reported during the study. Incidence of diarrhea was only 
reported in the O group (7 patients) suggesting a potential 
favorable effect of resveratrol on GI motility. 

Discussion

This study contributes to the growing body of literature 
assessing novel therapeutic approaches for managing 
obesity-related liver diseases such as metabolic-dysfunction 
associated steatotic liver diseases (MASLD). The 12-week, 
real-world, prospective, multicentre, randomized, controlled 
trial conducted in resource-limited settings aimed to evaluate 
the safety and efficacy of combining orlistat and resveratrol 
compared to orlistat alone in individuals with obesity or 
overweight, with or without metabolic syndrome.

The formulation combining 120 mg orlistat with 100 
mg trans-resveratrol has been previously reported in the 
literature.7 This formulation employs low dose resveratrol 
(≤500 mg/d) which is based on the phenomenon of hormesis 
[11]. According to this premise, resveratrol at doses less than 
500 mg/d offers a protective effect but an adverse effect at 
higher dose. 

Consistent with previous studies, both treatment groups 
demonstrated statistically significant weight reduction from 
baseline, with the Orlistat-Resveratrol (O-R) combination 
group exhibiting a higher magnitude of weight loss compared 
to the Orlistat (O) alone group. These findings corroborate the 
results of a study conducted in Mexico which demonstrated 
the efficacy of orlistat + resveratrol in promoting weight 
loss [7]. Moreover, a substantial proportion of participants 
in both groups achieved clinically significant weight loss 
(>5% of baseline weight), underscoring the potential clinical 
relevance of this combination therapy. This aligns with 
the findings from previous studies which highlighted the 
importance of achieving at least a 5% reduction in body 
weight for improving liver histology in patients with fatty 
liver disease [8-9].

Elastography emerges as a crucial tool for monitoring 
liver health in obesity, providing non-invasive assessment of 
fibrosis severity [10]. Elastography is not recommended for 
patients with morbid obesity (BMI >40 kg/m2) as increased 
presence of fat may interfere with ultrasound capabilities of 
FibroScan. Fortunately, most of the patients in the present 
study had a BMI less than 40 kg/m2. Patients with BMI >40 
kg/m2 did not undergo FibroScan without effecting the 
statistical power of the study.

Weight loss interventions, could positively contribute to 
reducing the severity of steatosis and fibrosis of the liver, 
emphasizing the significance of lifestyle modifications in 
managing obesity-related liver disease. On these lines, 
assessment of liver health using Controlled Attenuation 
Parameter (CAP) scores from FibroScan revealed a 
more favourable outcome in the O-R combination group, 
indicating a significant reduction in hepatic steatosis 
compared to the O group. This finding is consistent 
with preclinical studies suggesting the antioxidant and 
anti-inflammatory properties of resveratrol, which may 
contribute to its beneficial effects on liver health [12]. A 
clinical study by Theodotou et al (2019) also supports 
the effects of low-dose trans-resveratrol (150 mg/d) in 
reversing hepatic steatosis and preventing liver damage 
[13]. For the first time, we demonstrate that combining low 
dose resveratrol with orlistat can not only cause significant 
weight loss but also consequently lead to reduced liver fat 
in overweight/obese subjects. It is important to note that 
all these observations are based on liver elastography 
conducted by FibroScan and not biopsy. 

Although the reduction in fibrosis scores was numerically 
higher in the O-R group, the difference did not reach 
statistical significance. This may be attributed to the short 
duration of the study and the relatively low baseline fibrosis 
scores in the study population. Further research with longer 
follow-up periods and larger sample sizes is warranted to 
elucidate the potential impact of this combination therapy 
on liver fibrosis.

The strengths of this study include sufficient sample 
size to draw meaningful conclusions on the effect of weight 
loss on liver health. Limitations of the study include short 
duration of follow up which may not capture the long-term 
effects of this combination on liver health. 

Conclusion

In conclusion, the combination of Orlistat and 
Resveratrol shows promise as a therapeutic option for 
managing obesity-related liver diseases such as MASLD. 
This combination therapy not only facilitates weight loss but 
also exerts beneficial effects on liver histology, particularly 
in reducing hepatic steatosis. Given the rising prevalence 
of MASLD worldwide, further research exploring the long-
term efficacy and safety of this combination therapy is 
warranted. Incorporating lifestyle interventions, such as 
dietary modifications and physical activity, may also enhance 
the therapeutic benefits of this combination in managing 
obesity-related liver diseases.
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