Obesity Surgery (2019) 29:1117-1121
https://doi.org/10.1007/511695-018-03659-6

&IFS
@ CrossMark

ORIGINAL CONTRIBUTIONS

Effect of the EndoBarrier Device: a 4-Year Follow-up of a Multicenter
Randomized Clinical Trial

Selwyn van Rijn @ - Yvonne G. M. Roebroek ' - Charlotte de Jonge " - Jan Willem M. Greve? - Nicole D. Bouvy '

Published online: 9 January 2019
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract

Objective To evaluate the long-term effect of the duodenal-jejunal bypass liner (DJBL) on weight loss and glycemic control.
Background Data on the long-term effect of DIBL treatment is still missing.

Methods From 2010 to 2012, 29 patients were treated with the DJBL at center A and center B, as part of a multicenter
randomized controlled trial. Prior to implantation and after removal of the DJBL, all patients underwent standardized physical
examination and blood sampling. Four years after removal of the DJBL, included patients underwent standardized physical
examination and blood sampling as previously performed during the initial study.

Results Out of the 29 patients, 15 patients were eligible for follow-up with a median duration of 42 months. Five patients had
successfully received additional bariatric surgery. Four years after explantation of the DJBL, median weight in these 15 patients
was 102.0 kg (IQR 94.0-124.6), which was not statistically significantly different from the 106.1 kg at baseline (IQR 99.0—
128.4). Median BMI changed from 33.1 kg/m2 (IQR 32.3-38.5) at baseline to 33.7 kg/m2 (IQR 31.2-36.9) after follow-up.
Patients had a TWL of 2.2% (IQR — 1.3-5.6) compared to baseline weight. None of the parameters were significantly different
after follow-up compared to baseline.

Conclusions The effect of weight reduction of initial DJBL treatment seems to be diminished after 4 years of follow-up.

However, larger prospective studies with long-term follow-up need to be conducted in the future.
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Introduction

Obesity remains a complex condition concerning populations
worldwide, despite innumerable initiatives to control this ep-
idemic disease. Recent data from the UK reported a doubling
of the number of adults suffering from obesity during the past
two decades [1]. In the USA, the prevalence of obesity seems
to have reached a plateau phase, still affecting roughly one
third (27.0-34.9%) of the adult population [2, 3]. Obesity is
associated with an increased risk of developing various phys-
ical conditions, including cardiovascular disease and diabetes
mellitus [4, 5].

In most healthcare systems, treatment of obesity consists of
lifestyle interventions, pharmaceutical therapy, and/or bariat-
ric surgery. According to current guidelines, bariatric surgery
is reserved for the morbidly obese, defined as a body mass
index (BMI) >40 kg/m* or >35 kg/m® with obesity-related
comorbidity because the benefits do not outweigh the
(surgical) risks in lower BMI group [6, 7]. Recent evidence
demonstrated positive effects after metabolic surgery in
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patients with class I obesity (BMI 30-34.9 kg/m?) and diabe-
tes or metabolic syndrome; however, long-term data needs to
demonstrate if these benefits persist over time [8—10]. At the
same time, several endoluminal techniques were developed to
create temporary or even structural changes of the gastrointes-
tinal tract, aiming for weight loss and improvement of comor-
bidity [11, 12].

The EndoBarrier System ® (GI Dynamics Inc., Lexington,
MA) is an endoscopically delivered duodenal-jejunal bypass
liner (DJBL) that prevents the interaction of food with diges-
tive substances throughout the foregut. Studies evaluating the
effect of the DIBL have shown that DJBL treatment results in
a decrease in weight and improvement of both cardiovascular
and type 2 diabetes mellitus parameters up to 1 year [13—18].
Designed as a temporary device, most data on the DIBL do
not exceed results more than 1 year after removal of the de-
vice. The aim of this study is to evaluate long-term effects of
the EndoBarrier system ® as DJBL on weight loss and glyce-
mic control.

Materials and Methods

From 2010 to 2012, 29 patients were treated with the DJBL at
center A and center B, as part of a multicenter randomized
controlled trial [13]. Both prior to implantation and after re-
moval of the DJBL, all patients underwent standardized phys-
ical examination and blood sampling (HbA1c, C-peptide, total
cholesterol, HDL, LDL, triglycerides).

No inclusion criteria were used other than participation in
and completion of the randomized controlled trial at center A
or center B, as described earlier [13]. Exclusion criteria were
as follows: patient loss to follow-up during the previously
described RCT or patient underwent conventional bariatric
surgery after DJBL treatment.

Attempts were made to contact all 29 patients once more in
September 2015. Information about the study was provided
via mail to the patients responsive to our attempt. Two weeks
after receiving the information, the patients were contacted
again and invited to visit the outpatient clinic of General
Surgery of center A. Patients were screened for inclusion
and exclusion criteria; all eligible patients signed written in-
formed consent. Included patients underwent standardized
physical examination and blood sampling as previously per-
formed during the initial study [13].

The study was conducted according to the principles of the
Declaration of Helsinki (64th general assembly of the WMA,
Fortaleza, Brazil, October 2013) and in accordance with the
guideline Medical Research Involving Human Subjects Act
(WMO). The medical ethical committee of center A approved
the study. The general principles of informed consent, ethics
review, and data management were in line with good clinical
practice (GCP).
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Statistical Analysis

All data are presented as median and interquartile ranges
(IQR) since data were not normally distributed. The
Friedman repeated measures analysis of variance followed
by Wilcoxon signed-rank test and Bonferroni correction were
used to assess change over time. A p value <0.05 was
regarded as statistically significant. All statistical analyses
were performed using commercially available computer soft-
ware (IBM Corp., released 2012, IBM SPSS Statistics for
Windows, version 21.0, Armonk, NY).

Results
Patient Characteristics

Five out of 29 patients did not respond to our request to par-
ticipate in this study, and nine patients declined the request for
various reasons (not satisfied after initial trial participation,
n=3; illness of patient, n = 1; illness of partner or close rela-
tive, n =2; occupied in work or other, » =2; no reason stated,
n = 1). Fifteen patients visited our outpatient clinic for a long-
term follow-up evaluation. Ten patients had not received any
additional therapy after explantation of the DJBL; the remain-
der was treated with bariatric surgery because of weight gain.
According to the patients, no serious adverse events were
reported after these additional procedures. An overview of
the results is presented in Fig. 1 and Tables 1 and 2.

Intention to Treat Analyses

Four years after DJIBL treatment, four patients had a laparo-
scopic Roux-and-Y gastric bypass (LRYGB) and one patient

DJBL treatment cases (n=29) ‘

| Non-responders (n=5) ‘

| Non-participants (n=9) ‘

4 years after DJBL treatment
(n=15)

—ﬁ Additional bariatric surgery (n=5)

Available for analysis 4 years
after DJBL treatment (n=10)

Fig. 1 Flow chart



OBES SURG (2019) 29:1117-1121

119

Table 1 Change in weight (overall group, n = 15)

Baseline characteristics (n=15)

Directly after DJBL
treatment (n = 15)

Long-term follow-up after
DJBL treatment® (n=15)

Weight (kg) 106.1 (99.0-128.4)
BMI (kg/m?) 33.1(32.3-38.5)
Total weight loss (%) -

99.0 (88.4-115.5) 102.0 (94.0-124.6)
31.6 (30.5-35.5) 33.7 (31.2-36.9)
9.1 (4.0-13.3) 22 (- 1.3-5.6)

# Pre-operative weight outcomes have been used for the five patients who underwent additional surgery

received laparoscopic adjustable gastric banding (LAGB).
Three of the five patients had DJBL treatment for 12 months;
two only received DJBL treatment for 6 months. The median
time from DJBL explant to additional surgery was 14 months
(range 8—17). Median follow-up time from explant to trial visit
for the total group was 49 months (range 40—-60 months). For
the intention-to-treat analyses, weight outcomes prior to addi-
tional surgery were used as “long-term follow-up outcomes”
for the five patients who underwent additional surgery (medi-
an follow-up time 42 months, range 8—60). No pre-operative
values were available for HbAlc or cholesterol.

There was a statistically significant difference in total body
weight (and thus total weight loss and BMI) depending on
treatment with the DJBL, x* (2) = 14.800, p < 0.01.

Median weight was significantly reduced by DJBL from
106.1 kg at baseline (IQR 99.0-128.4) to 99.0 kg after DIBL
treatment (IQR 88.4-115.5), p <0.01. From baseline to long-
term follow-up visit, the median weight changed to 102.0 kg
(IQR 94.0-124.6), p=0.031. This resulted in a total weight
loss (TWL) of 9.1% (IQR 4.0-13.3, p<0.01) during DJBL
treatment, and a TWL of 2.2% (IQR —1.3-5.6, p=0.031)
from baseline to long-term follow-up. BMI changed from
baseline 33.1 kg/m? (IQR 32.3-38.5) to 31.6 kg/m” at explant
(IQR 30.5-35.5, p<0.01) and 33.7 kg/m? after follow-up
(IQR 31.2-36.9, p =0.027).

After Bonferroni correction, only the changes from base-
line to explant remain statistically significant (for weight,

TWL, and BMI). An overview of the results is presented in
Fig. 2.

Per Protocol Analyses

Ten patients did not receive any additional therapy after ex-
plantation of the DJBL. All ten patients of this subgroup com-
pleted the initial trial with neither SAE nor complications.
Five of the included patients underwent treatment with the
DIJBL for 6 months; the other half was treated with the
DIJBL during 12 months.

Within this group, there was a statistically significant dif-
ference in total body weight (and thus total weight loss and
BMI) depending on treatment with the DJBL, x2 (2) =8.600,
p=0.014. No statistically significant difference existed over
time in HbAlc (y* (2)=4.222, p=0.121), total cholesterol
(x> 2)=0.667, p=0.717), HDL (x* (2)=0.359, p = 0.836),
or LDL (x* (2)=0.889, p =0.641).

After DIBL treatment, median weight in this patient group
was significantly reduced from 102.0 kg at baseline (IQR
95.0-124.4) to 93.4 kg after treatment (IQR 87.8-115.6,
p<0.01), and remained lower than the baseline after 4 years
of follow-up with 95.2 kg (IQR 91.7-115.2, p=0.074). This
resulted in a total weight loss (TWL) of 6.3% during DJBL
treatment (IQR 3.9-11.1, p<0.01) and a remainder of 2.6%
after follow-up (IQR 0.0-9.0, p=0.074). BMI was 32.6 kg/
m? at baseline (IQR 31.9-34.0) and changed from 31.2 kg/m?

Table 2 Change in weight, glucose metabolism parameters, and cardiovascular parameters 4 years after DJBL treatment (no additional surgery, n =

10). Data is presented as median and interquartile ranges (IQR)

Baseline characteristics (n=10) Directly after DJIBL treatment (n=10) 4 years after DJBL treatment (n = 10)

Weight (kg)
BMI (kg/m?)

Total weight loss (%)

HbAIC (%)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Total cholesterol (mmol/L)

HDL (mmol/L)
LDL (mmol/L)

Triglycerides (mmol/L)

102 (95.0-124.4)
32.6 (31.9-34.0)
7.8 (7.5-8.8)

141 (115-160)
90 (80-101)

3.9 (3.6-5.3)

1.0 (0.7-1.2)

2.1 (1.5-3.4)
1.90 (1.51-7.11)

93.4 (87.8-115.6)
31.2 (28.8-33.0)
6.3 (3.9-11.1)
7.2 (6.7-8.0)

131 (126-136)
78 (74-87)

4.0 (2.9-4.6)

1.0 (0.8-1.1)

1.7 (1.3-2.6)
1.80 (1.06-2.80)

95.2 (91.7-115.2)
32.2 (30.7-33.7)
2.6 (0.0-9.0)

7.6 (6.5-8.0)

143 (140-150)
90 (88-90)

3.7 (3.3-5.7)

0.9 (0.8-1.3)

1.9 (1.2-2.9)
2.25(1.53-3.25)
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during DJBL treatment (IQR 28.8-33.0, p <0.01) to 32.2 kg/
m? after follow-up (IQR 30.7-33.7, p=0.074). After
Bonferroni correction, only the changes from baseline
to explant remain statistically significant (for weight,
TWL, and BMI).

Discussion

On short term, treatment with the DJBL has proven to be both
effective and relatively safe in reducing weight and improving
type 2 diabetes mellitus and cardiovascular parameters com-
pared to diet and bariatric surgery [13, 18]. DJBL treatment
may function as a step-up approach for the severely obese
population (BMI > 50), who need to lose weight before they
can safely undergo standard bariatric surgery or for patients
with DM and a lower BMI. The aim of this study was to
evaluate the long-term effects of the DJBL on obesity and type
2 diabetes mellitus. With a median follow-up of 42 months
after DJBL treatment, half of the patients were available for
follow-up. One third of the patients initially included did not
undergo additional bariatric surgery. Both with intention-to-
treat analyses and per-protocol analyses, patients did not re-
turn to their initial baseline weight long after explantation of
the DJBL, although no statistically significant differences
were found in weight, BMI, TWL, diabetes parameters, or
cardiovascular parameters compared to baseline.

Standard bariatric procedures show superior long-term re-
sults with regard to reduction in weight and comorbidities
associated with obesity compared to treatment with a DJBL.
A recent review on the long-term effects of laparoscopic
sleeve gastrectomy (LSG) showed a reduction of EWL of >
50% after more than 5 years of follow-up [19]. RYGB showed
similar results with a reported EBMI of 50-60% after one
decade [20, 21]. However, as a temporary device, DIBL treat-
ment is hard to compare to standard bariatric procedures.
Despite the better results seen after bariatric surgery, a signif-
icant advantage resides in the temporary design of the DJBL
procedure. Although a recent study showed that the DJBL is
accompanied with adverse events in 10% of patients, removal
of'the device can be quickly initiated after which most adverse
events resolve [22]. Koehestanie et al. [23] showed that it is
feasible and safe to re-implant and explant the DJBL
device resulting in significant additional weight loss.
Such re-implantation of the DJBL should be considered,
especially in patients that show an ongoing effect in
terms of weight reduction on long term as is seen in
this study.

A recent systematic review assessing the long-term effects
of restricted diets as treatment of obesity showed a mean weight
loss of 4.5% of their initial body weight after 4 years of follow-
up (n=5696) [24]. Four years after DIBL treatment, a mean
weight loss of 5.2% still remained. DJBL treatment may
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therefore have a small advantage compared to dietary treatment
on the long term regarding weight control. However, it has to be
considered that there might have been a selection bias: the five
patients who underwent bariatric surgery because of weight
regain had a median follow-up time of only 14 months. These
patients in specific might have been prone to further weight
regain; however, this was not possible to investigate since they
opted for surgery in mean time. Furthermore, approximately
half of the patients were lost to follow-up, thereby raising the
question whether the patients included in this study participated
because of their positive experience with DJBL treatment.
Five of the 15 patients available for follow-up underwent
bariatric surgery. No perioperative or postoperative complica-
tions occurred during and after these bariatric surgical proce-
dures. Therefore, DJBL treatment does not seem to raise
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additional issues or complicate the performance of any form
of bariatric surgery.

To our knowledge, this is the first study assessing long-
term follow-up after DJIBL treatment. The effect of weight
reduction seems to be diminished 4 years after DJBL treat-
ment compared to baseline. Follow-up was only available for
a small group of 15 patients and as mentioned before some
selection bias may have played a role in the outcome seen
4 years after DJBL treatment. To fully determine the long-
term effect of DIBL treatment, larger prospective studies with
long-term follow-up need to be conducted in the future.
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