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/Abstract A

The EndoBarrier® is an endoluminal duodenal-jejunal bypass liner that aids weight loss by forming a barrier between
ingested nutrients and the small intestinal surface. However, the device safety has been questioned. We investigated EndoBarrier®
effects on the duodenal microbiome and inflammatory responses using a canine model. Male mongrel dogs (N=7) were
implanted with EndoBarriers® for 7 weeks. Duodenal microbiome profiles and circulating cytokine levels were compared at
implantation and explantation. Normal fecal microbiome profiles were determined in unimplanted controls (N=3). The duodenal
microbiome at explantation differed significantly from implantation, and had shifted to a microbial profile closer to that of
the normal fecal microbiome. Relative abundance of phylum Proteobacteria in the duodenum was decreased 54.76-fold, with
increases in Fusobacteria, Firmicutes and Bacteroidetes. At the family level, relative abundances of Enterobacteriaceae and
Desulfovibrionaceae (phylum Proteobacteria) in the duodenum were significantly decreased at explantation (FC=65.42, FDR
P-value=1.72E-4; and FC=38.31, FDR P-value=9.93E-8, respectively), and Lactobacillaceac and Clostridiaceac (phylum
Firmicutes) and Fusobacteriaceae (phylum Fusobacteria) were increased. Cytokine levels (IL2, IL6, IL18, GM-CSF, and TNFa)
were significantly increased at implantation week 3 and at explantation, and IL2 and GM-CSF remained elevated 6 weeks
after EndoBarrier® removal. These findings indicate that EndoBarrier® implantation is associated with significant changes in the
duodenal microbiome, and with inflammatory perturbations that persist after removal, and thus have implications for its clinical
use.

. J

Introduction as gastric bypass have shown benefits in weight loss and improved
glucose profiles [4], but are costly and invasive. The EndoBarrier®
(GI Dynamics Inc., Lexington, MA) is an endoluminal Duodenal-
Jejunal Bypass Liner (DJBL) that provides a mechanical barrier

The incidence and prevalence of both obesity and diabetes
havereached pandemiclevels[1-3],and reducing the burden of these
diseases is a primary focus of research. Surgical interventions such
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between ingested nutrients and the absorptive surface of the
small intestine [5]. It is open at both ends, promoting the passage
of gastric juices and nutrients from the stomach to the jejunum,
mimicking a gastric bypass. Normally secreted pancreatic juices
and bile will enter the duodenum but remain on the outside of the
sleeve and do not come in contact with the luminal contents [5].
Although the EndoBarrier® has benefits in weight loss [5,6], its
safety has been questioned and in 2015, enrollment in a pivotal
U.S. trial ceased on the recommendation of the independent data
and safety monitoring board when seven cases of liver abscesses
were reported (a 3.5% incidence) [7].

The gut microbiome is known to significantly influence
weight gain and metabolism in the host [8-11], and perturbations
of the gut microbiome have been described both in obesity [12-
15] and in type 2 diabetes [16,17]. A recent study by de Jonge et
al. demonstrated that human subjects with obesity exhibit changes
in the gut microbiome following EndoBarrier® placement, which
may contribute to the weight loss and metabolic improvements
in these subjects [18]. However, these studies were performed
using stool samples, which are not representative of the entire
gastrointestinal tract. The small bowel is central to the processes
of digestion and absorption, and contains microbes that enable
the host to utilize otherwise indigestible carbohydrates and host-
derived glycoconjugates, among other functions [19-22]. As such,
examining the direct effects of EndoBarrier® implantation on the
small bowel microbiome is of tremendous clinical importance.

We have previously used a canine model to explore the
metabolic effects of EndoBarrier® implantation [23,24], as the
use of an animal model allows more invasive and comprehensive
studies than can be performed using human subjects. Dogs are an
ideal model of human obesity as, when fed a diet supplemented
with a moderate amount of fat (similar to a fast-food diet), they
gain weight to a degree that is comparable to most humans, and
also gain similar amounts of both subcutaneous and abdominal
fat. Moreover, the duodenum in these animals is similar in size
to the human duodenum, and as such the Endobarrier® (which is
designed for human use) can be successfully implanted. In this
study, we used this canine model to explore for the first time the
effects of the EndoBarrier® on the small intestinal microbiome,
and on systemic inflammatory responses, during EndoBarrier®
implantation and following its explantation.

Materials and Methods
Animals and Study Design

Male mongrel dogs (N=7) aged 12-14 months and weighing
28.6+1.2 kg at baseline were used in this study. None of the
animals had undergone any previous interventions. Before starting
the study, animals were cleared as having good bills of health by
veterinary staff. All experiments were conducted in conformity

with the Public Health Service Policy on Humane Care and Use
of Laboratory Animals, and were approved by the Cedars-Sinai
Medical Center Institutional Animal Care and Use Committee
(IACUC).

All animals were housed in individual runs in the vivarium,
under a 12:12 hours light/dark cycle. Animals were given free
access to water, and were fed daily from 9 am to 1 pm with the
normal study diet composed of 415¢g of Hill’s Prescription Diet
(Hill’s Pet Nutrition, Topeka, KA) (10% carbohydrate, 9% protein,
8% fat, 0.3% fiber, and 73% moisture) and 825g of Laboratory
HDL Canine Diet and Prolab Canine 2000 (LabDiet, Hayward,
CA) (40% carbohydrate, 26% protein, 14% fat, and 3% fiber).

EndoBarrier® Implantation and Removal

The proximal end of the EndoBarrier® liner consists of
barbed nitinol anchors which allow the device to attach to the
duodenal bulb during an endoscopic procedure. For EndoBarrier®
implantation, dogs (N=7) were sedated with a subcutaneous
injection of acepromazine (0.1mg/kg), and then Propofol (3 mg/
kg) was injected intravenously into a cephalic vein. Dogs were
intubated and inhaled isoflurane (3%) was used to maintain
a stable level of anesthesia. The small intestine was accessed
through a standard endoscope (Karl Storz, El Segundo, CA),
and the EndoBarrier® was placed in the duodenum as described
previously [25]. After confirmation of full deployment of the liner,
dogs were returned to the vivarium and monitored for recovery
from anesthesia. For up to 3 days after implantation, dogs were fed
a soft diet (Hill’s Prescription Diet) before returning to the normal
study diet described above.

EndoBarriers® were removed at week 7-8, with induction
and maintenance of anesthesia as described above. An endoscope
was used to visualize drawstrings attached to the nitinol anchor.
The retrieval hood was used to collapse and capture the anchor,
and the endoscope, retrieval grasper, and implant were all removed
together. Dogs were then returned to the vivarium to recover from
the anesthesia, and were fed a soft diet (Hill’s Prescription Diet)
for up to 3 days before returning to the normal study diet.

Blood Collection and Quantification of Plasma Inflammatory
Markers

After an overnight fast, blood samples were collected from
the lower front leg (cephalic vein) using a single needlestick (17G;
PHS, Temecula, CA) into 1.7 mL tubes containing EDTA and
heparin. Samples were centrifuged and plasma was stored at -80°C.
Levels of inflammatory markers were simultaneously detected and
quantified using a multiplex magnetic bead-based immunoassay
using FlexMAP 3D® technology (Luminex, Austin, TX, USA) and
the Canine Cytokine Magnetic Bead Panel (CCYTOMAG-90K,
EMD Millipore Corporation, Billerica, MA). Data were acquired
using FlexMAP 3D system (Luminex), considering a minimum
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of 50 events per bead, gate setting 8,000 to 15,000 and default
reporter gain (low PMT). The assay allowed the detection of
cytokine concentrations from 12.2 pg/ml to 50,000 pg/ml. One
extra dilution point on the standard curve was added, extending
the lower limit of detection to 3.05 pg/ml. For INFy, the assay
allowed the detection of concentrations from 2.44 pg/ml to 10,000
pg/ml. One extra dilution point on the standard curve was added,
extending the lower limit to 0.61 pg/ml.

Aspirate and Stool Sample Collection and DNA Extraction

Luminal samples from the duodenum were collected
through the endoscope immediately prior to EndoBarrier®
placement and after its removal, using sterile saline to flush the
duodenum. Samples were collected into sterile tubes and stored
at -80°C. Aspirates were thawed on ice, treated with 1:1 1x
Sputolysin (Millipore) and vortexed until fully liquefied, and DNA
extractions were performed using the MagAttract PowerSoil DNA
KF Kit (Qiagen) as described previously [26]. Duodenal sampling
was performed on the day of EndoBarrier® implantation and on
the day of removal (explantation). Stool samples were collected
from control dogs (N=3) that were housed and fed under the same
conditions as the EndoBarrier®-implanted animals, but which
were not part of the study. Stool samples were placed on ice and
transported immediately to the laboratory, and DNA extractions
were performed as described above.

16S Library Preparation and Metagenomic Sequencing

The preparation of 16S libraries from duodenal aspirate
and stool samples was carried out following the Illumina protocol
available at http://sapac.support.illumina.com/downloads/16s_
metagenomic_sequencing_library preparation.html, with
modifications as described previously [26]. The V3 and V4 regions
were amplified using the published gene-specific primers S-D-Bact-
0341-b-S-17 and S-D-Bact-0785-a-A-21 [27]. The Clean-Up step
was also optimized using a previously described modification [28],
and performed using Agencourt AMPure XP beads as described
previously [26]. V3 and V4 libraries from duodenal aspirate and
stool samples were sequenced using the MiSeq Reagent Kit v3
(600-cycles) on a MiSeq System (Illumina). 2x301 cycles of
paired-end sequencing were performed per the manufacturer’s
protocol, and 15% Phix (Illumina) was added to each library pool.
Samples that generated less than 2,000 reads were excluded from
the analysis. Sequencing analysis was performed as described
previously [26].

Statistical Analysis for Plasma Inflammatory Markers

Luminex data were analyzed using xPonent v3.1 software
(Luminex). Median Fluorescent Intensity (MFI) data analysis was
performed using a five-parameter logistic regression curve derived
from the standard curve. Since one extra standard point was added
to the test, samples below the lower limit of quantitation were

designated as undetected. Metabolic pathway analysis was carried
out using Ingenuity Pathway Analysis software (Qiagen, Valencia,
CA, USA). Statistical paired T-tests, Mann-Whitney tests and
graph construction were performed using GraphPad Prism 7.02
(GraphPad Software, La Jolla, CA, USA).

Data Availability

The datasets generated during the current study are available
at the National Center for Biotechnology Information (NCBI) Bio
Project Repository https://www.ncbi.nlm.nih.gov/bioproject under
BioProject ID PRINA590520.

Results
Experimental Animals and Microbiome Samples

Experimental animals were male mongrel dogs (N=7) aged
12-14 months old at baseline, and weighing 23.2-32.6 kg. All were
naive of treatment, and were cleared as having good bills of health
by veterinary staff prior to beginning any experiments. Samples
of the duodenal microbiome were obtained from 5/7 dogs during
EndoBarrier® implantation, and from the same 5 dogs again 7
weeks later at EndoBarrier® explantation. One of the explantation
samples was excluded from the final analysis as it generated less
than 2,000 sequencing reads. The normal control fecal microbiome
was analyzed using stool samples from 3 dogs which were housed
and fed in the same facility under the same conditions, but which
did not undergo EndoBarrier® implantation.

Microbiome Analysis

16S rRNA gene sequencing revealed significant differences
between the duodenal microbiome at EndoBarrier® implantation
and by the time of device explantation 7 weeks later. Beta-
diversity analysis demonstrated that the duodenal microbiome at
explantation was significantly altered from that at implantation
(P=0.0159, Figure 1), and demonstrated greater similarity to the
normal fecal microbiome in control dogs (P=0.1429, Figure 1).
Hierarchical clustering confirmed that the duodenal microbiome
at explantation exhibited differences in more than 200 Operational
Taxonomic Units (OTUs) when compared to the duodenal
microbiome at implantation, and showed many similarities to the
normal fecal microbiome from control dogs (Figure 2).

At the phylum level, the canine duodenal microbiome at
implantation was characterized by a high relative abundance
of Proteobacteria (~75%), with lower levels of Bacteroidetes
(~10%), Firmicutes (~10%) and other phyla (Figure 3). By the
time of EndoBarrier® explantation, the duodenal microbiome had
shifted to a profile characterized by a higher relative abundance of
phylum Fusobacteria (~37%), followed by Firmicutes (~29%) and
Bacteroidetes (~25%). In comparison, the normal fecal microbiome
of control dogs was characterized by a high relative abundance
of Firmicutes (~55%), followed by Bacteroidetes (~23%) and
Fusobacteria (~19%) (Figure 3).
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Figure 1: Principal Coordinates Analysis plot of binary and abundance-weighted UniFrac distances of the duodenal microbiome of dogs
at EndoBarrier® implantation (N=5, shown in red) and at EndoBarrier® explantation (N=4, shown in green), and of the fecal microbiome

of control dogs (N=3, shown in blue).

Figure 2: Hierarchical clustering of all dogs included in this study based on the microbiome profiles of duodenal aspirates at EndoBarrier®
implantation (shown in red) and at EndoBarrier® explantation (shown in green), and of the fecal microbiome of control dogs (shown in

blue).
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Figure 3: Relative abundances of bacterial phyla in the duodenal microbiome at EndoBarrier® implantation (left) and at EndoBarrier®
explantation (middle), and in the fecal microbiome of control dogs (right).

Alterations in the Phylum Proteobacteria

At the time of EndoBarrier® explantation, the relative abundance of the phylum Proteobacteria was decreased 54.76-fold compared
to that at implantation (FDR P-value=5.15E-7), and was characterized by bacteria from the families Enterobacteriaceac (FC=65.42,
FDR P-value=1.72E-4) and Desulfovibrionaceae (FC=38.31, FDR P-value=9.93E-8) (Figure 4). When compared to the normal fecal
microbiome of control dogs, there was no statistical difference between the relative abundance of family Enterobacteriaceae in the
duodenal microbiome at EndoBarrier® explantation and the normal fecal microbiome (FC=0.5, FDR P-value=0.93). In contrast, the
relative abundance of the family Desulfovibrionaceae was increased in the duodenal microbiome at EndoBarrier® explantation compared
to the normal fecal microbiome (FC=3464, FDR P-value=1.64E-4), and some members of this family were absent from the control fecal
microbiome.

Proteobacteria

Figure 4: Sunburst representations illustrating differences in phylum Proteobacteria in the duodenal microbiome at EndoBarrier®
implantation (left) and at EndoBarrier® explantation (right). Differences in the family Desulfovibrionaceae are highlighted.
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Alterations in the Phylum Fusobacteria

The relative abundance of phylum Fusobacteria, which represented only 2% of the total microbial content in duodenal samples at
implantation, was increased 11-fold at the time of EndoBarrier® explantation (FDR P-value=1.50E-4), and was now primarily represented
by the family Fusobacteriaceae (99%) (Figure S1), which had increased 28-fold compared to implantation (FDR P-value<0.0001). The
same Fusobacterial profile was observed in the control fecal microbiome (Figure S1), and there were no statistically significant differences
between the Fusobacterial profiles in the duodenal microbiome at explantation and in the control fecal microbiome (FDR P-value=0.58).
In contrast, phylum Fusobacteria in the duodenum at implantation also included several genera from the family Leptotrichiaceae (15%),
which were not seen at explantation (Figure S1).

Figure S1: Sunburst representations illustrating differences in phylum Fusobacteria in the duodenal microbiome at EndoBarrier®
implantation (left) and at EndoBarrier® explantation (middle), and in the fecal microbiome of control dogs (right).

Alterations in the Phylum Firmicutes

At EndoBarrier® explantation, the phylum Firmicutes had shifted to a profile more similar to that of the control fecal microbiome,
which was characterized by high relative abundances of the families Lactobacillaceae (~42%) and Clostridiaceae (~20%) (Figure 5).
These two families were significantly increased in the duodenal microbiome at explantation when compared to that at implantation
(FC=87.71, FDR P-value=1.02E-6 and FC=70.78, FDR P-value=1.25E-5, respectively). Specific genera from these families,
comprising mostly facultative and obligative anaerobes, were also significantly increased in the duodenal microbiome at explantation,
including Lactobacillus (FC=117.42, FDR P-value=7.89E-7) and Clostridium (FC=148.05, FDR P-value=1.07E-6). In contrast, the
family Aerococcaceae (which has a majority of acrobic species) was highly represented in the duodenal microbiome at EndoBarrier®
implantation, and was found to have significantly decreased at explantation (FC=-27.12, FDR P-value=2.69E-4) (Figure 5).
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Figure 5: Area chart representation of the differences in phylum Firmicutes in the duodenal microbiome at EndoBarrier® implantation
(left) and at EndoBarrier® explantation (middle), and in the fecal microbiome of control dogs (right).

Markers of Inflammation

Fasting blood samples obtained from all 7 dogs at baseline, at week 3 of the EndoBarrier® implantation period, at EndoBarrier®
removal, and at week 6 after EndoBarrier® explantation were used to measure plasma levels of the pro- and anti-inflammatory cytokines
and chemokines monocyte chemoattractant protein 1 (MCP1), interferon gamma (IFNy), interleukin 2 (IL2), interleukin 6 (IL6),
interleukin 7 (IL7), interleukin 8 (IL8), interleukin 10 (IL10), interleukin 18 (IL18), granulocyte-macrophage colony-stimulating factor
(GM-CSF), and tumor necrosis factor alpha (TNFa).

As shown in Table 1, levels of the pro-inflammatory cytokines and chemokines IL2, IL6, IL18, GM-CSF, and TNFa were
significantly increased at week 3 of implantation (FC=24.44, P=0.0156; FC=7.46, P=0.0313; FC=6.08, P=0.0156; FC=32.37, P=0.0156;
FC=8.14, P=0.0313; respectively) and at EndoBarrier® explantation (FC=3.78, P=0.0156; FC=3.2, P=0.0156; FC=3.69, P=0.0156;
FC=8.68, P=0.0156; FC=2.59, P=0.0156; respectively) when compared to baseline. Levels of IL-7, which can be both pro- and
anti-inflammatory, particularly in the gut [29], were increased at week 3 of implantation (FC=45.74, P=0.0313) and at EndoBarrier®
explantation (FC=8.29, P=0.0156) compared to baseline. In contrast, levels of the anti-inflammatory marker IL10 did not change during
the EndoBarrier® implantation period. At week 6 following EndoBarrier® removal, all previously elevated markers of inflammation
had returned to baseline levels with the exception of IL2 and GM-CSF, which remained elevated (FC=6.83, P=0.0469 and FC=8.5,
P=0.0313, respectively).

Week 3 of EndoBarrier® implantation period EndoBarrier® explantation Week 6eigzn];:;(iigfarrier®
Fold change P-value Fold change P-value Fold change P-value
IL18 6.08 1.56E-02 3.69 1.56E-02 4.13 ns
IFNy 1.23 ns 1.38 ns 1.46 ns
L2 24.44 1.56E-02 3.78 1.56E-02 6.83 4.69E-02
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IL6 7.46 3.13E-02 3.2 1.56E-02 3.27 ns
IL8 5.83 ns 1.14 ns 4.35 ns
IL10 36.69 ns 3.44 ns 20.6 ns
MCP1 2.52 ns 2.11 ns -1.03 ns
TNFa 8.14 3.13E-02 2.59 1.56E-02 3.56 ns
IL7 45.74 3.13E-02 8.29 1.56E-02 5.16 ns
GM-CSF 32.37 1.56E-02 8.68 1.56E-02 8.5 3.13E-02

Wilcoxon paired test, ns — no statistical significance.

Table 1: Change in the levels of systemic markers of inflammation at week 3 of EndoBarrier® implantation, at EndoBarrier® removal,
and at week 6 after EndoBarrier® explantation. The values represent the fold change from levels at baseline.

Inflammatory Pathways Altered in Response to Endobarrier® Placement

IPA analysis predicts the downstream effects on biological processes based on the expression state of each target included in
the analysis. The results revealed that the inflammatory markers analyzed at week 3 of EndoBarrier® implantation exhibited a pattern
consistent with inflammatory responses to bacterial lipopolysaccharide (Z-score=2.363, FDR P-value=2.85E-12) and to peptidoglycan
(Z-score=2.119, FDR P-value=2.03E-11), which were the two most significant upstream regulators identified on the IPA pathway

analysis (Figure 6).
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Figure 6: Prediction network showing the activation of pro-inflammatory biomarkers regulated by lipopolysaccharide and peptidoglycan
(upstream regulators), leading to the activation of inflammatory response. The network shows the predicted interactions between IL-2,
IL-6, IL-7, IL-18, CSF2 (or GM-CSF), TNFa, upstream regulators and infla mmatory responses at week 3 of EndoBarrier® implantation

(N=7).
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Discussion

This is the first study to show a significant and persistent
systemic inflammatory response to the EndoBarrier®, and it is also
the first to show alterations in the small intestinal microbiome
following implantation of this device. In fact, the changes in
the duodenal microbiome of our canine model by the time of
EndoBarrier® removal were significant enough, and sufficiently
similar to the normal fecal microbiome in control dogs, to suggest
a ‘Fecalization” had occurred in the microbiome of the small
intestine during EndoBarrier® placement.

At the time of EndoBarrier® implantation, the canine
duodenal microbiome was characterized by a high relative
abundance of phylum Proteobacteria, followed in order of
abundance by Bacteroidetes, Firmicutes and other phyla. By the
time of EndoBarrier® explantation, this had shifted to a profile
characterized by higher abundance of phylum Fusobacteria,
followed by Firmicutes and Bacteroidetes. In comparison, the
fecal microbiome of control dogs was characterized by higher
abundances of Firmicutes, Bacteroidetes and Fusobacteria.
Moreover, the phylum Firmicutes in the duodenum at explantation
had shifted to a profile closer to that observed in the control fecal
microbiome, which was characterized by high levels of the families
Lactobacillaceae and Clostridiaceac. We hypothesize that these
changes are the result of an increasingly anaerobic environment in
the small intestine during EndoBarrier® placement, which allows
for selection of obligate and facultative anerobic organisms that
thrive in this environment, such as Lactobacillus and Clostridium.
This hypothesis is supported by the significant reduction in family
Aerococcaceae (which is predominantly aerobic), in the duodenum
after EndoBarrier® placement.

While the profile of the duodenal microbiome did shift
towards that of the normal fecal microbiome following Endobarrier®
placement, there were also some distinct differences. For example,
family Desulfovibrionaceae (phylum Proteobacteria, also
predominantly anerobic) was increased the duodenal microbiome
of dogs that underwent EndoBarrier® placement when compared
to the normal canine fecal microbiome, in which this family was
noticeably absent. It should be noted that Desulfovibrionaceae are
sulfate reducers, and have been associated with inflammatory bowel
disease [30-33]. There have also been reports of species within
this family causing liver abscesses [34-37], which is interesting as
liver abscesses were reported in human subjects who underwent
Endobarrier® placement [7].

While the changes identified in the duodenal microbial
profiles following EndoBarrier® placement are dramatic, the
question remains as to whether the systemic inflammation observed
(as demonstrated by the changes in cytokine and chemokine levels)
is directly related to the alterations in the small bowel microbiome.

Given that the EndoBarrier® is held in place in the duodenum
by a nitinol anchor, it is possible that the increased levels of
inflammatory markers identified are the direct result of irritation
due to the device. In a previous published study, inflammatory
markers in obese patients who had elevated baseline levels of
inflammation were shown to be further increased after 3 months of
EndoBarrier® placement [38]. While most markers of inflammation
that were elevated in our study returned to baseline, levels of IL2
and GM-CSF remained elevated 6 weeks after EndoBarrier®
removal, which could reflect a long-term change in the duodenal
microbiome resulting from EndoBarrier® placement. Moreover, we
note that the results of the IPA analysis suggest that the upstream
regulators of these elevations in cytokine and chemokine levels
included bacterial lipopolysaccharide and peptidoglycan. These
findings support the possibility that the inflammation observed
was related to the changes in the duodenal microbiome following
placement of the Endobarrier®.

This study does have limitations. The sample size is small,
although the analyses were performed using paired tests, which
adds statistical power to the results. We did not collect stool from
the Endobarrier®-implanted dogs, but rather from a control group
of animals who were housed under the same conditions, as this
allowed us to compare the changes in the duodenal microbiome
following Endobarrier® placement to the normal fecal microbiome.
Although this study was performed using a canine model, these
findings have relevance for humans. Dogs are a good model of
human obesity, as they gain weight in a manner that is comparable
to humans when fed a diet similar to the Western diet. In contrast,
most rodent models of obesity mimic the more severe, morbid
obesity much less common among humans. Dogs are also an ideal
model of diabetes and altered glucose metabolism, and the size of
the duodenum in these animals is comparable to that humans, such
that the Endobarrier® fit similarly.

Conclusion

While there is little doubt that adding a barrier between
nutrient intake and the absorptive surface of the small bowel,
as occurs with the EndoBarrier®, will result in weight loss and
improved glycemic profile [5], questions have arisen as to the
safety and tolerability of such a device. Our findings represent the
first in-depth analysis of the effects of the EndoBarrier® on the
small intestinal microbiome, and reveal an unhealthy pattern of
microbial shifts consistent with the overgrowth of obligate and
facultative anaerobes, coupled with inflammatory perturbations
that persist beyond the removal of the device. We also show that
the microbial shifts that occur include the growth of organisms
associated with hepatic abscesses. These findings should be
considered as the EndoBarrier® and other DJBL devices are further
evaluated for clinical use in humans.
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