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ARTICLE INFO ABSTRACT

Keywords: Background: Management of obesity potentially improves cardiometabolic risk factors in patients with metabolic
Cardiovz'iscular disease syndrome (MetS). The Epitomee capsule is a non-pharmacological, biodegradable device treatment for weight
Mstajmllc syndrome reduction in patients with overweight and obesity.

\?Ve?m}:illoss Methods: This secondary analysis of the Randomized Evaluation of Safety and Efficacy of the Epitomee capsule
Hy, di)gel Trial (RESET) (a randomized, 24-week, multicenter, placebo-controlled, double-blind trial that enrolled 279
Overweight adults aged >18 years with a BMI of 27-40 kg/m2) evaluated changes in cardiometabolic parameters in par-

ticipants treated with Epitomee or placebo combined with lifestyle counseling among (a) the entire RESET study
population, and (b) participants meeting diagnostic criteria for prediabetes. Predefined and exploratory end-
points included changes in waist circumference, glycemic parameters, blood pressure, and lipid blood levels; this
analysis also assessed percent weight loss in participants with MetS.

Results: Waist circumference, systolic and diastolic blood pressure and some measures of glycemia and lipids,
improved with both Epitomee and placebo with no significant differences. Participants with prediabetes treated
with Epitomee showed significantly greater reductions in HOMA-IR (p < 0.007) and insulin levels (p < 0.003)
than the placebo group. Participants with MetS at baseline experienced significantly greater percent change in
initial weight when treated with the Epitomee capsule (n = 27) compared to placebo (n = 31), —8.3% vs —5.2 %,
respectively (p < 0.0004). Similar percentages of participants with MetS in both groups achieved >5 % weight
reduction (59.3 % and 54.8 %, in Epitomee and placebo groups respectively). Significantly more participants
with MetS treated with Epitomee achieved >10 % weight reduction compared with those treated with placebo
(40.7 % vs. 6.5 %, respectively, p < 0.002).

Conclusion: Treatment with either Epitomee and placebo combined with lifestyle improve cardiometabolic risk
factors. Compared to placebo, Epitomee significantly reduced HOMA-IR and insulin levels in participants with
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prediabetes. Among participants with MetS, Epitomee significantly reduced body weight [ClinicalTrials.gov ID

NCT04222322].

1. Background

Overweight and obesity contribute to chronic diseases such as dia-
betes mellitus, hypertension, dyslipidemia, cardiovascular disease
(CVD) and cancer [1] and obesity ranks as the fourth leading cause of
death globally [2]. Metabolic syndrome (MetS) is a cluster of risk factors
associated with an increased risk of CVD. MetS prevalence is increasing
across all age groups [3]. MetS is characterized by abdominal obesity,
hyperglycemia, hypertension, and dyslipidemia [4]. Weight reduction
among patients with obesity often requires a multifactorial and multi-
disciplinary approach, such as via healthful nutrition, physical activity,
behavior modification (i.e., lifestyle intervention), pharmacotherapy,
and surgical interventions.

The Epitomee capsule is an FDA approved, novel, orally self-
administered device, designed to induce weight reduction in partici-
pants with overweight and obesity. Composed of pharmaceutical grade
polymers and bonding materials, the Epitomee capsule self-expands in
the stomach into a pH-sensitive gel structure, combining superabsorbent
polymer miniature particles capable of absorbing water (up to 100 times
their dry weight) and decreasing in volume with rising ion concentra-
tion, along with a pH-sensitive polymer envelope stable up to pH of 6.5.
Upon ingestion and water absorption, the gel particles expand, forming
an elastic triangular structure that resists stomach peristaltic waves,
promoting early satiety signaling. Constituted of 97 % water and 3 %
polymers, the Epitomee capsule maintains mechanical rigidity for hours
until envelope disintegration, with no caloric content and no chemical
activity. Within 30 min after reaching the intestine, it disintegrates into
small particles that are excreted through the GI tract [5,6].

In the Randomized evaluation of Efficacy and Safety of the Epitomee
capsule Trial (RESET), participants treated with the Epitomee capsule
for 24 weeks achieved a mean percentage reduction in baseline body
weight of 6.6 % [6.5] (mean [standard deviation, SD]), compared with a
statistically significantly smaller 4.6 % [4.7] for the placebo group, with
both groups treated with an intensive lifestyle program (P < 0.0001)
[7]1. In a prior 12-week single-arm study, weight reduction with the
Epitomee capsule correlated with early satiety, decreased snacking, and
reduced meal size, and was accompanied by improvements in car-
diometabolic risk factors, including waist circumference, systolic blood
pressure (SBP), diastolic blood pressure (DBP), and triglyceride (TG)
levels [5,6]. The present report describes the results of predefined sec-
ondary and exploratory analyses of Epitomee versus placebo regarding
cardiometabolic effects of (a) the entire RESET study population, and (b)
participants meeting diagnostic criteria for prediabetes. Additionally,
percent weight loss was assessed in participants meeting diagnostic
criteria for MetS.

2. Methods
2.1. Study design

RESET [7] was a prospective, randomized, double-blind, placebo
controlled, multi-center, study conducted in the US between 2020 and
2023. Participants were administered Epitomee or placebo capsule,
taken twice daily, along with intensive lifestyle consultation for 24
weeks. Lifestyle consultation included 14 brief (15 min) face-to-face
visits, delivered by a registered dietitian or similar health professional
[8,9]. Each Epitomee capsule was self-administered with two cups of
water, approximately 30 min before the two main meals. At each visit,
the participants’ weight and vital signs were recorded.

The study was conducted in accordance with International Council
for Harmonization E6, Guidelines for Good Clinical Practice, ISO

14155:2011, the US Codes of Federal Regulations (21CFR parts 11, 50,
54, 56, 812, and 814) and the Declaration of Helsinki. Written approval
was obtained from the appropriate institutional review boards at each
site prior to site activation. A signed informed consent form was ob-
tained from participants prior to performing any study-related activities
or evaluations.

2.2. Patients

Key inclusion criteria for the RESET study included adult partici-
pants aged >18 years with a body mass index (BMI) ranging from 27 to
40 kg/m2, with either normoglycemia or prediabetes. Normoglycemia
was defined as fasting plasma glucose (FPG) < 100 mg/dL and hemo-
globin A1C (HbAlc) < 5.7 %. Prediabetes was defined as one or more of
the following.

e Fasting Plasma Glucose (FPG): A fasting blood sugar level from 100
to 125 mg/dL (5.6-6.9 mmol/L) inclusive.

e Glycated Hemoglobin (A1C): An A1C level from 5.7 % to 6.4 %
(39-46 mmol/mol) inclusive.

For the full list of inclusion and exclusion criteria, please refer to
ClinicalTrials.gov ID NCT04222322.

2.3. Efficacy evaluation

Components of the MetS were prespecified secondary endpoints and
included waist circumference, FPG, systolic/diastolic blood pressure
(SBP/DBP), high-density lipoprotein cholesterol (HDL-C), and tri-
glycerides (TG), each assessed from baseline (randomization visit) to
week 24. Change in SBP and DBP were also assessed in participants with
BP > 120/80mmHg at baseline [10]. Additional prespecified metabolic
secondary endpoints included fasting serum insulin levels, homeostasis
model assessment of insulin resistance (HOMA-IR), and HbAlc. In
addition, exploratory analysis assessing changes from baseline in gly-
cemic parameters was performed on participants with prediabetes at
baseline.

Exploratory analyses on participants meeting the diagnostic criteria
for MetS at baseline included percent change from baseline in body
weight and changes in the proportion of study participants meeting the
diagnostic criteria for MetS at follow up. The metabolic syndrome was
defined as [11] study participants with 3 or more of the following:

o Elevated waist circumference [males >40 inches (102 cm); females
>35 inches (88 cm)] or Asian males >90 c¢cm; Asian females >80 cm)
[8] measured as the distance between the inferior border of the rib
cage and the superior aspect of the iliac crest

o Elevated fasting glucose >100 mg/dL (5.6 mmol/L) or use of medi-
cation for type 2 diabetes mellitus

o Elevated blood pressure (>130/85 mm Hg or use of medication for
hypertension)

o Elevated triglycerides >150 mg/dL (1.7 mmol/L), or use of medi-
cations for high triglycerides

o Reduced HDL-C: males <40 mg/dL (1.03 mmol/L); females <50 mg/
dL (1.29 mmol/L), or use of medications for low HDL-C

The full list of prespecified and exploratory endpoints is included in
Supplement Table S1. Analysis of safety of the Epitomee capsule vs.
placebo was previously presented [7]. That analysis showed a safety
profile of the Epitomee capsule comparable to that of the placebo.
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2.4. Statistics

Mean changes from baseline, in weight, waist circumference, dia-
stolic and systolic blood pressure and Lab values (as specified above)
were assessed for both the Epitomee and the placebo treatment groups.
Between and within groups analyses utilized mixed models for repeated
measures (MMRMSs).

The proportion of weight reduction was analyzed through logistic
regression. The proportions of participants reversing to normal levels of
lab values are displayed and were analyzed using chi-square. Abnor-
mality was defined as FPG>100 mg/dL, Insulin >24.9 ulU/mL, HOMA-
IR>1.9, HBA1C > 5.7 %, HDL-C<60 mg/dL and TG > 150 mg/dL. The
Wilcoxon rank test was used to analyze FPG, insulin and HOMA-IR in
participants with prediabetes completing the study, as the assumption of
normality was not met. No imputations or interpolation were applied on
missing values. Statistical analysis was performed using Excel and SAS®
Version 9.4 Windows® 2008 Terminal, and graphical software was done
with Adobe Photoshop 2024. A p-value <0.05 was considered statisti-
cally significant.

3. Results

Of the 279 individuals who enrolled in the study, 240 (86%)
completed the 24-week follow-up (i.e., 119 and 121 in the Epitomee and
placebo groups, respectively). A consort diagram has been published
previously [7] and is provided in Supplemental Fig. S1. Baseline char-
acteristics and demographics were previously described [7]. Overall, the
groups were evenly matched across all baseline parameters such as age,
gender, weight and ethnicity. Baseline demographics and clinical char-
acteristics are provided in Supplemental Table S2.

3.1. Analysis of the overall RESET population

Waist circumference: In the overall RESET study population, par-
ticipants treated with Epitomee showed numerically greater reduction
in average waist circumference compared to those treated with placebo,
but the difference between groups did not reach statistical significance
(6.0 £ 7.0 cm vs. 5.0 + 5.7 cm) (Fig. 1). Both the Epitomee capsule and
placebo groups experienced significant reduction in waist circumference
from baseline to week 24 (p < 0.0001).

Blood Pressure: Participants treated with both Epitomee and placebo
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Fig. 1. Change from baseline in waist circumference. No significant dif-
ference between the groups was observed. Significant reduction in mean waist
circumference from baseline to week 24 was observed in both Epitomee and
placebo groups (***p < 0.0001).
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in the overall study population and those with elevated BP > 120/
80mmHg experienced significant reductions in SBP and DBP from
baseline to week 24, with the difference between the groups not being
statistically significant (Fig. 2).

Laboratory values: Overall no significant differences were observed
between groups in the lab parameters examined in this study (Table 1).

The improvements observed in participants shifted from abnormal to
normal levels are presented in Table 1. For example, 68.8 % of partici-
pants with increased insulin levels (>24.9 ulU/mL) at baseline in the
Epitomee treatment group transitioned to normal levels (<24.9 ulU/
mL). This subgroup experienced a reduction in mean insulin levels of
—21.5 + 11.1 ulU/mL. Participants in both the Epitomee and the pla-
cebo groups shifted from abnormal baseline levels to normal levels in the
different glycemic and lipid parameters (HbA1C: 38.5 % vs 18.9 %; in-
sulin: 68.8 % vs 42.9 %; TG: 57.9 % vs 47.1 %; HDL-C: 16.4 % vs 12.0 %;
FPG: 50 % vs 52 %; HOMA-IR: 29.8 % vs 28.8 %, respectively) (Table 1).

3.2. Analysis of participants with prediabetes

For participants with prediabetes, HOMA-IR, insulin, FPG and
HbA1C percent change from baseline after 24 weeks of treatment are
presented in Fig. 3. HOMA-IR and insulin percent change from baseline
in week 24 was significantly greater for participants with prediabetes
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Fig. 2. Change from baseline in Systolic blood pressure (SBP) and dia-
stolic blood pressure (DBP) in the overall population and in those with
>120/80 mmHg BP at baseline. (A) No significant differences between the
groups were observed. Significant reduction in SBP from baseline to week 24
was observed in both Epitomee and placebo groups in the overall population (n
= 119, n = 121, respectively) and in participants with >120/80 mmHg BP at
baseline (n = 77, n = 71, respectively). (B) No significant differences between
the groups were observed. Significant reduction in DBP from baseline to week
24 was observed in both Epitomee and placebo groups in the overall population
(n =119, n = 121, respectively) and in participants with >120/80 mmHg BP at
baseline (n = 77, n = 71, respectively). *p < 0.05; **p < 0.01; ***p < 0.0001.
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Table 1

Change from baseline in lab associated risk factors.
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Epitomee capsule

Placebo capsule

Baseline Mean =+ SD

Week 24 Mean +

Change from

Mean + SD [%

Baseline Mean + SD

Week 24 Mean +

Change from

Mean =+ SD [%

(N) SD (N) baseline (N)] in those N) SD (N) baseline Mean (N)] in those
Mean + SD who =+ SD (CD) who
(CD normalized” normalized”

FPG 91.3 +10.8 (136) 88.6 + 11.4 (115) —2.4+10.3 -20.0 £+ 12.1° 91.4 + 10.0 (141) 90.3 £ 10.1 (117) —-0.9+10.3 —-16.1 + 8.2°
(mg/ (-4.3,-0.4)"  [50.0 (10)] (-2.8,0.9)" [52.0 11)]
dL)

Insulin 15.9 + 10.8 (136) 129 +12.7 (117) -3.3+13.1 -21.5 +£11.1° 13.8 £ 9.1 (141) 11.5+ 7.6 (119) -1.3+5.9 -8.8 £+ 3.0°
(ulu/ (-5.7,-0.9)"  [68.8 (11)] (-2.4, -0.3)" [42.9 (3)]
mL)

HOMA- 3.8 +£2.9(136) 3.0 + 3.4 (115) —-0.9+3.7 -2.3+£21° 3.2 +2.3(141) 2.6 +1.9 (117) -0.3+1.6 -1.6 £ 0.9"
IR (-1.6,-0.2)" [29.8 (25)] (-0.6,0.0)" [28.8 (23)]
HbA1C 5.5 + 0.3 (136) 5.5+ 0.3 (117) —0.0 £0.2 -0.3 £0.2° 5.5 + 0.3 (141) 5.5+ 0.3(117) —0.0 £0.2 -0.2 £ 0.2%
(%) (-0.1,0.0) [38.5 (15)] (-0.0,0.0) [18.9 (7]
TG (mg/ 111.5 4+ 55.8 (136) 102.1 + 43.9 (118) —8.4 +£39.3 —67.5 £+ 37.2° 110.1 £+ 50.5 (139) 95.9 + 38.3 (121) —8.4 +28.9 —57.5 + 25.4°
dL) (-15.6, [57.9 11)] (-13.7, [47.1 (8)]

-1.1)% -3.1)"

HDL-C 56.3 + 14.9 (136) 57.2 + 14.3 (118) 0.5+9.2 12.5 +10.7° 54.6 + 15.3 (139) 55.9 +13.9 (121) 1.3+75 11.4 +5.4°
(mg/ (-1.1,2.2) [16.4 (12)] (-0.0,2.7)" [12.0 (10)]
dL)

Abnormality was defined as FPG>100 mg/dL, Insulin >24.9 ulU/mL, HOMA-IR>1.9, HBA1C > 5.7 %, HDL-C<60 mg/dL, TG > 150 mg/dL.
Abbreviations: FPG, Fasting plasma glucose; HOMA-IR, homeostasis model assessment of insulin resistance; HbAlc, glycated hemoglobin; TG, triglyceride; HDL-C,
high-density lipoprotein cholesterol; SD, standard deviation; CI, confidence interval.
2 Significant change from baseline.
> The data represent subgroup of participants shifting from abnormal to normal levels and include the mean change from baseline to week 24 in the examined
parameter for the subgroup of participants, % of participants shifting to normal and the number of shifters.
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Fig. 3. Changes in metabolic parameters among participants with prediabetes. Percent change from baseline at week 24 in Insulin, HOMA-IR, Fasting plasma
glucose (FPG) and glycated hemoglobin (HbA1C) for participants on the Epitomee group compared to placebo. **p < 0.01.

treated with Epitomee compared to placebo group (p < 0.007 and p <
0.003, respectively). These significant differences between the groups
were not observed for FPG and HbA1C. Although not significant, at
week 24, 38.6 % of the participants from the Epitomee group diagnosed
with prediabetes at baseline, shifted to normoglycemia compared to
22.0 % in the placebo group [p = 0.099].

3.3. Analysis of participants with metabolic syndrome

Of the 240 participants completing the RESET study, 58 (24.2 %)
participants met the definition of having MetS at baseline. Baseline

demographics for this subgroup of participants are presented in Sup-
plemental Table S3. Of the 27 participants in the Epitomee group with
MetS at baseline, 16 (59.3 %) no longer had 3 or more diagnostic
components of the MetS at week 24. This was not significantly different
from the 16 of 31 participants (51.6 %) in the placebo group who no
longer had 3 or more diagnostic components of the MetS [p = 0.5598]
(Supplemental Fig. S2).

Among those with MetS at baseline, the Epitomee capsule treatment
group had significantly greater percent weight reduction than the pla-
cebo group [—8.3 + 7.5 % vs —5.2 + 4.2 %, respectively; p < 0.0004]
(Fig. 4). Of those with MetS, similar proportions of participants in the
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-8.3

12 14 16 18 20 22 24
Weeks

27 27 26 26 25 22 27

31 28 28 29 30 28 31

Fig. 4. Weight reduction in participants with Metabolic syndrome (MetS) at baseline to week 24. Participants in the Epitomee group (n = 27) experienced
significantly greater weight reduction (p < 0.0004) compared to those in the placebo group (n = 31). ***p < 0.0001.

Epitomee and placebo groups had a >5 % weight reduction at week 24
(59.3 % and 54.8 %, respectively). However, 40.7 % of those receiving
Epitomee had >10 % weight reduction, compared to only 6.5 % of
placebo participants (p < 0.002).

4. Discussion

This secondary and exploratory analysis of the randomized, placebo
controlled, double-blind, 24-week RESET trial closely examined the ef-
fects of 24 weeks of Epitomee or placebo treatment along with lifestyle
intervention on individual and clustered cardiometabolic risk factors.
RESET study results demonstrated that weight reduction led to im-
provements in cardiometabolic risk factors in both groups, with no
significant difference between the groups. Our analysis showed that
both the Epitomee and placebo groups had statistically significant de-
creases over time in waist circumference, systolic and diastolic blood
pressure and in lipid and glycemic parameters. However, for those with
prediabetes, HOMA IR and insulin levels were significantly greater with
Epitomee compared to placebo. We also demonstrated significant dif-
ferences in the subpopulation of RESET with MetS at baseline, where
Epitomee treatment was associated with significantly greater mean
weight loss (—8.3 % vs. —5.2 %) and achievement of 10 % or greater
weight loss (40.7 % vs. 6.5 %).

Randomized controlled trials (RCTs) show weight reduction (such as
through lifestyle interventions and enhanced physical activity levels)
results in reduce insulin resistance, improve glycemic control, reduce
blood pressure and improve lipid profiles [12], [13]. A notable example
is the Look AHEAD study [14] of over 5000 individuals diagnosed with
type 2 diabetes, who had an average baseline BMI of 36. Decreases in
fasting glucose, HbAlc levels, TG and SBP observed in the Look AHEAD
study, even with modest weight reduction of 2-5%, which may explain
the improvements observed in this study placebo group. However,
greater weight reduction was related to greater improvements in gly-
cemic control. Also, DBP and HDL-C improvements seemed to require at
least a weight reduction between 5 and 10 %. The improvement in these
cardiometabolic metrics seemed to be proportional to the degree of

weight reduction, with greater weight reduction correlating with greater
benefits in CVD risk factor management [14].

The majority of the patient population in the present study did not
have abnormalities in the cardiometabolic parameters measured at
baseline. This may have reduced the likelihood of achieving statistically
significant differences in risk factor improvement between the Epitomee
and placebo groups. However, subgroup analyses in participants with
prediabetes indicated even greater improvements with Epitomee. Par-
ticipants with prediabetes treated with Epitomee capsule showed a
significant decrease in HOMA-IR and insulin levels compared to placebo.
This effect was not observed for FPG and HbA1C; however, 38.6 % of
participants in the Epitomee group shifted from prediabetes to normo-
glycemia compared to only 22.0 % placebo group.

Treatment guidelines generally advocate for weight reduction
among patients with obesity or overweight with metabolic complica-
tions, ranging from 5 % to 10 % or more, for the purpose of reducing
cardiometabolic risk factors and potentially improving health outcomes
[15]. Even just a 5 % reduction in body weight can lead to health ad-
vantages, such as the improvement or prevention of metabolic disorders
[16]. In the overall study population of the RESET study, more than half
of the total population (56 %) achieved a >5 % weight reduction from
baseline [7]. In the analysis presented here, 59.3 % of the Epitomee
participants with MetS at baseline achieved at least 5 % weight reduc-
tion from baseline, which was not statistically different from 54.8 % of
those with MetS treated with placebo. However, among those with MetS
treated with Epitomee, 41 % achieved at least 10 % weight reduction
from baseline, which was significantly greater than the 6.5 % in the
placebo group. Moreover, mean weight reduction in participants with
MetS in the Epitomee group was significantly greater than the placebo
group (—8.3% vs —5.2 %, respectively, p < 0.0004). Among participants
with MetS at baseline, the majority (59.3 % of the Epitomee group and
51.6 % of the placebo group) no longer met the diagnostic criteria for
MetS (i.e., having less than 3 diagnostic criteria for MetS at study end or
24 weeks of treatment). Considering the small sample size of partici-
pants with MetS these findings would have to be further investigated.

Given the observed weight reduction, favorable safety profile and
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subsequent improvement in cardiometabolic parameters, the Epitomee
capsule may provide a non-pharmacological, treatment option without
the adverse effects associated with other anti-obesity treatments.

5. Limitations

Limitations of this study include the small sample size, short (24
week) duration of treatment, and that some of the analyses were not
prespecified prior to study initiation. Given that the majority of the
patient population did not have abnormal cardiometabolic parameters
at baseline (e.g., elevated blood glucose, elevated blood pressure,
elevated blood lipids) this may have limited the potential to achieve
statistically significant results between groups. Subgroups exhibiting
abnormal baseline values are necessary to demonstrate improvement,
but their sample sizes are limited. Future studies investigating the effect
of the Epitomee capsule might best include larger study populations
having abnormal cardiometabolic parameters at baseline, and be
extended to ascertain if the benefits of the Epitomee treatment on weight
reduction and associated improvement in MetS risk factors can be
maintained over a longer time period.

6. Conclusion

In this prespecified secondary and exploratory analysis of the RESET
trial, 24 weeks of treatment with either the Epitomee capsule or a pla-
cebo capsule, alongside lifestyle interventions, resulted in weight
reduction and concomitant improvements in cardiometabolic risk fac-
tors. Nevertheless, in participants with prediabetes, treated with Epito-
mee, weight loss was associated with a significant reduction in HOMA-
IR and insulin levels, compared to those receiving placebo. Furthermore,
weight reduction in participants with MetS was significantly greater in
those treated with Epitomee.

With its favorable safety and tolerability profile, the Epitomee
capsule may be an addition to the therapeutic toolbox for weight
reduction, potentially improving glycemic control and other car-
diometabolic risk factors (e.g., MetS and its metabolic components).

6.1. Key takeaways

e In the entire RESET study population weight loss in both the Epito-
mee and the placebo groups, resulted in concomitant improvements
in cardiometabolic risk factors.

e Epitomee treatment can potentially improve glycemic control in
participants with prediabetes and promote significantly greater
weight loss in participants with MetS.

o Integrating Epitomee into the therapeutic toolbox for weight
reduction can be beneficial for individuals with overweight and
obesity.
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