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Purpose of the assessment report

The purpose of this External Assessment Centre (EAC) report is to review and
critically evaluate the company’s clinical and economic evidence presented in the
submission to support their case for adoption in the NHS. The report may also
include additional analysis of the submitted evidence or new clinical and/or economic
evidence. NICE has commissioned this work and provided the template for the
report. The report forms part of the papers considered by the Medical Technologies
Advisory Committee when it is making decisions about the guidance.
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Abbreviations

Term Definition

AL Anastomotic Leak

Cl Confidence interval

DHSC Department of Health and Social Care

EAC External Assessment Centre

EVT Endoluminal Vacuum Assisted Therapy

IPAA lleal pouch-anal anastomosis

IQR Interquartile range

MAUDE Manufacturer and User Facility Device Experience

MHRA Medicines & Healthcare products Regulatory Agency

MTEP Medical Technologies Evaluation Programme

NHS National Health Service

NICE National Institute for Health and Care Excellence

NICE CG NICE clinical guideline

NICE MTG NICE medical technology guidance

NICE QS NICE quality standard

PD Percutaneous drainage

PRISMA Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

QUORUM Quality of Reporting of Meta-analyses

RCT Randomised controlled trial

SD Standard deviation

VAC Vacuum assisted closure

VAS Visual analogue scale

Vs Versus
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Executive summary
The company submission included evidence from 3 systematic reviews and
20 observational studies. The EAC excluded the systematic reviews and

included an additional 2 observational studies and 3 abstracts.

The published studies were considered to be at high risk of bias and the
evidence relating to Endo-SPONGE was considered to be very low quality for
all outcomes however due to the small number of patients who develop

anastomotic leak it is unlikely that the quality of evidence can be improved.

Overall, the clinical evidence suggests that Endo-SPONGE is a safe and
effective method for treating anastomotic leaks in patients who have had
colorectal surgery with a high rate of success for closure of cavity and stoma
reversals and a low rate of complications and mortality. As the number of
patients who develop an anastomotic leak is very small however, the study
sample sizes are always likely to be small and this may impact certainty

around the evidence for effectiveness.

The economic analysis suggests that conservatively Endo-SPONGE may not
be cost saving in year one but savings would be realized over a 10 year time
horizon. Although there is considerable uncertainty around the economic
model inputs and subsequent cost savings, the impact of this uncertainty is

minimised by the small number of patients likely to be treated.

Some consideration should be given to Endo-SPONGE treatment being done

in endoscopy units and the possible resource implications.
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Decision problem
The company has not proposed any variation to the decision problem outlined

in the scope.

1 Overview of the technology

Endo-SPONGE (B. Braun) is a CE marked, class Ila medical device. It is a
minimally invasive vacuum treatment for anastomotic leakage in the low
colorectal area after colorectal surgery. The Endo-SPONGE system uses
vacuum therapy, which is commonly used for the treatment of chronic and
complex wounds. The EAC notes that both the scope and the MedTech
Innovation Briefing (NICE MIB188) document state that Endo-SPONGE is a
class b device however, the declaration of conformity certificate submitted by
the company lists it as a class lla device. The EAC contacted the company
who clarified that the class lIb relates to the CE certificate covering all of their
wound closure devices. Endo-sponge itself is a class IIA device as stated on

the declaration of conformity.

The Endo-SPONGE system consists of an open pore sponge with a Redon

drain, a sponge pusher and silicon overtube guides.

The Endo-Sponge system is provided as a pack of 5 Or 10 and a separate,
controllable wound drainage system, as a pack of 10 bottles. Each bottle has
two pressure settings with the less powerful setting (setting 1) used for Endo-
SPONGE as setting 2 is uncomfortable for patients. Each system is
individually wrapped and sterile with a 5 year shelf life. Once opened, the

system must be used or disposed of and no part of the system is re-usable.

The company claims that the open pores of the sponge allow for suction to be
transferred evenly over all tissue in contact with the sponge and the negative
pressure system promotes healing and cavity size reduction through
granulation of tissue. The company additionally claims that Endo-SPONGE
can reduce the risk of infection and if the area is already infected Endo-

SPONGE can be used to rapidly control the infection through active drainage.
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2 Clinical context

Anastomotic leaks are defined as a leak of lumenal contents from a surgical
join between hollow viscera. They are serious complications of colorectal
surgery and can lead to ongoing infection, development of sepsis and death.
The rate of anastomotic leak rate following colorectal or coloanal surgery
varies between 5% and 19% (McDermott et al. 2015) and a number of risk
factors have been identified including male sex, tumour size/stage, whether a
patient has emergency surgery or not, history of radiotherapy (McDermott et
al. 2015). There is no clearly defined management pathway. Treatment is
based on a number of factors including patient condition, anastomotic defect
size and location, indication for primary resection and presence of a proximal

stoma.

Guidance for the management of anastomotic leak (McDermott et al. 2016)
states that patients considered to be clinically stable may be treated
conservatively using fluids, antibiotics and oxygen with close clinical
observation. For patients showing signs of sepsis, steps should be taken to

remove the source of the leak within 3 to 18 hours (McDermott et al. 2016).

Special considerations, including issues related to equality

The NICE scope identified special considerations including that people who
have been diagnosed with cancer and chronic diseases may be considered
disabled under the Equality Act and colorectal anastomotic leakage is more

common in men; gender is a protected characteristic under the equality act.
The company did not identify any additional concerns or considerations.

One clinical expert noted that there were possible contraindications to the use
of Endo-SPONGE. Contraindications noted by clinical experts include patients
with a pouch and patients with extremely low leaks although this will likely be

dependent on the individual patient.
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3 Clinical evidence selection

3.1 Evidence search strategy and study selection
The EAC consider the company’s search strategy to be of low quality.

Although the company searched 5 databases, the use of free text terms was
limited and indexed terms were not incorporated into the search strategies;
details are provided in appendix A. The EAC also noticed an error in spelling
in the company literature search which may have impacted the search
findings although the EAC corrected this spelling error when running the

searches and did not identify any major discrepancies.

To ensure that all relevant evidence had been identified, the EAC conducted
their own systematic search, to include periods from database inception to 9t
January 2020. Four bibliographic databases and 2 clinical trial registries were
searched using a range of free text terms and (where appropriate) subject
headings. The company’s website was also searched for additional literature.
The MHRA'’s medical device alerts and field safety notices were searched for

adverse events. Details of the EAC search are provided in appendix A.

3.2 Included and excluded studies
The EAC searches identified largely the same studies as those included in the

company submission. There were some discrepancies however; details of the
EAC’s included studies and rationale compared with the company submission
are outlined in Appendix A. In total, the EAC included 2 additional studies
(Schiffman et al. 2019 and Wasmann et al. 2019), 3 additional abstracts
compared with the company submission (DiMitri et al. 2010; Martel et al.
2013; and McAuley et al. 2013). The EAC also excluded 3 systematic reviews
which were included in the company submission (Clifford et al. 2019;
Popivanov et al. 2019 and Shalaby et al. 2019) as they were considered to be
low quality, the EAC used the source literature for data extraction (appendix
B) The EAC were aware that the published systematic reviews included most
of the individual studies also included by the company, this caused concerns
in that the inclusion of both the systematic reviews and individual studies

would result in an over interpretation of the clinical evidence.
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Table 1: Studies selected by the EAC as the evidence base

Study name,

location, Design and intervention(s) Participants and setting Outcomes EAC comments
duration

Full text
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Arezzo (2015)

Italy (single
centre)

November 2008
to June 2013

Retrospective Case series.

Endo-SPONGE. Device replaced two
or three times a week until complete
healing of dehiscence was achieved.
All chronic cases were treated as
outpatient; acute were initiated on
inpatient basis and discharged if the
general conditions were favourable to
proceed as outpatient.

Minimum follow-up — 1 year

Authors declare no conflicts of interest.

Status of study: published.

Endo-SPONGE @

No comparator o

N=14 (5 male, 9 female). Median
age 68 years old (range 55-85). 12
leaks after rectum anterior
resection, 1 leak after transanal
endoscopic microsurgery and 1
recto-vaginal fistula after a stapled
transanal resection of the rectum.
Median distance from the anal
verge was 5 cm (range 3-9 cm).
Radiotherapy used in 7/14 (50%).
Derivative stoma in 8/14 (57.1%).
Chronic leak in 4/14 (28.6%)

Median cavity length 4cm (2-9cm)
Single centre

Inclusion criteria: all patients with
acute or chronic leak in the
presence of extraluminal abscess
(November 2008 — June 2013)

Exclusion criteria: presence of
generalized peritonitis or
haemodynamically unstable patient
was a contraindication to
endoscopic treatment

Success rate (direct
endo-scopic
examination with the aid
in all cases of direct
water soluble contrast
infection during
endoscopy, showed a
complete restoration of
the wall epithelium.)

Reasons for treatment
failure

Time to complete
healing

Number of sessions

required (treatment
sessions)

Small case series, retrospective
design, single centre.

No comparator.

Data in text and table don’t match
(sex distribution).

One patient presented with recto-
vaginal fistula.
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http://dx.doi.org/10.1016/j.dld.2014.12.003

Boschetti (2018)

France (2

centres)

January 2013 to
December 2016

Retrospective case series
January 2013 to December 2016
Endo-SPONGE

Endo-SPONGE treatment was started
in the month following surgery in 12
cases, and the mean delay was 35156
weeks (8-260 weeks) in the remaining
cases. These were cases referred from
other centres due to failure of surgical
or radiological treatments.

Patients followed up endoscopically at
1, 3 and 6 months after treatment

Authors report no conflict of interest

Status of study: published.

Endo-SPONGE @

No comparator o

N=29 patients (22 male, 7 female) Unclear the outcomes

Mean age 68+10 years (range 51 — | are not defined in the
88) methods of the study but

23 with rectal cancer and 19 with the results report.

neo-adjuvant chemoradiotherapy Time to closure

3 sigmoiditis (1 left colonic cancer,
2 right colonic cancer with
peritoneal carcinosis treated by
hyperthermic intraperitoneal
chemotherapy and left colectomy
with colorectal anastomosis)

Number of sessions
Success rate

Reversal of protective

Fistula was detected after sepsis in ~ Sto™a

25/29 (86.2%) patients, rectal
bleeding in 6.9% (n=2), and ®
diarrhoea in 3.4% (n=1).

Mean fistula length was 7cm+4.6cm
(2-20cm)

Mean distance from anal verge was
6.2cm4.6cm (2-20cm)

At inclusion stage, 21 patients were
referred for Endo-SPONGE
treatment with a stoma
systematically performed at the
time of anastomosis (n=12) or
secondly to treat sepsis (n=9).

N=12 patients were taking
antibiotics when Endo-SPONGE
was performed

Nutritional support was used in 3
patients
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Huisman (2019)

Netherlands (2
centres)

January 2012 to
August 2017

External Assessment Centre report: MT461 Endo-SPONGE for treating colorectal anastomotic leak
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Retrospective Case series.

Endo-SPONGE with surgical closure
(surgical closure at the preference of
the surgeon).

Depending on size of cavity 1-3 were
placed in deepest point of presacral
cavity with pressure of 150 mmHg,
sponges were change twice/week. At
1st placement surgeon and
gastroenterologist placed sponges,
subsequent placements were made by
gastroenterologist alone. Depending
on surgeon preference, transanal
closure of the defect was performed
after a short period of Endo-SPONGE
therapy (vacuum-assisted early
transanal closure) to achieve shorter
Endo-SPONGE therapy duration.

Start of follow-up was primary
resection and end of follow-up was
date of interest; stoma reversal date,
last Endo-SPONGE exchange date,
date of death or end of follow-up. End
of follow-up for patients without stoma
reversal or not censored was last
hospital visit.

Median follow-up was 10 months (3-
84)

Authors declare no conflict of interest.

N=20 (14 male, 6 female); median
age 64 years (SD 10). Indication:
18 rectal cancer; 2 inflammatory
bowel disease.

2 colorectal cancer centres.
Jan 2012 to Aug 2017.

Inclusion/exclusion criteria: all
eligible patients with symptomatic
AL after rectal surgery treated with
Endo-SPONGE therapy were
included. Patients with
postoperative signs of AL and AL
confirmed by computed
tomography (CT) scan were
considered eligible. Patients with
colonic cancer, patients who
underwent Hartmann’s procedure
as primary surgical procedure and
patients who underwent transanal
endoscopic microsurgery (TEM)
were excluded.

12 of 172

Primary outcome:
restored gastrointestinal
continuity at end of
follow-up.

Secondary outcomes:
success rate; presence
of a chronic sinus and
the functional bowel
outcome after AL (LARS
score).

The study intervention was Endo-
Sponge alone or Endo-SPONGE
followed by a surgical closure of
defect for some patients.

Small case series (high risk of bias).

No comparator.



https://link.springer.com/article/10.1007%2Fs10151-019-02007-9

Study name,

location, Design and intervention(s) Participants and setting Outcomes EAC comments
duration

Status of study: published.

Endo-SPONGE + Surgical closure

no comparator o
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Jiménez
Rodriguez (2018)

Spain (single
centre

Study period not
reported

Case series. (unclear, possibly
prospective)

Endo-SPONGE. Depending on size of
cavity 2 or more were used. Initially
pressure of 375 mmHg was used and
modified to 150 mm Hg at the first
sponge replacement, sponges were
changed every 3 — 5 days. In all
patients, the first treatment was
performed in-hospital, but the
successive replacements were carried
out on an outpatient basis for 11
patients. For 10 patients fibrin glue
was used in addition after VAC therapy
was over and once the diameter of the
cavity was too small to allow entry of
the sponge.

Follow-up began at the time treatment
stopped following cavity closure.

Mean follow-up period was 12.36+7.9
months

Funding provided by Instituto de Salud
Carlos 1ll, Madrid, Spain.

Status of study: published.

Endo-SPONGE @

No comparator o

N=22 (18 male, 4 female); median
age 64.8 years (SD 9.90).
Indication: colorectal cancer, 13
underwent anterior resection and
colorectal anastomosis, and 9
underwent Hartmann’s procedure

Tertiary hospital.

Dates of procedure/data collection
not provided.

Inclusion/exclusion criteria: patients
scheduled to undergo VAC therapy
for dehiscence of lower colorectal
anastomosis or opening of the
rectal stump after anterior resection
for rectal cancer were included.
Patients with severe signs of
systemic inflammatory response
that needed immediate intensive
treatment were excluded as were
those with cavities that had a size
less than 2 x 2 cm.
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The following were
recorded: complications
during the procedure
and until wound healing
was complete,
recurrence rate in cases
of cancer, mortality rate,
and length of hospital
stay, number of devices
used in each patient, the
number of days of
treatment, the size of
the cavity at onset of
therapy, the number of
days elapsing from
surgery to the diagnosis
of anastomotic
dehiscence or rectal
stump leakage, and
those from diagnosis to
the end of therapy.

Small case series (high risk of bias).
No comparator.

Dates of procedure/data collection
not provided.

For 10 patients fibrin glue was used
after VAC therapy (once diameter of
the cavity was too small to insert a
sponge) — this is not related to the
success of the endo-SPONGE
treatment.



https://doi.org/10.1177%2F1553350618771410
https://doi.org/10.1177%2F1553350618771410

Study name,

location, Design and intervention(s) Participants and setting Outcomes EAC comments
duration
Katz (2018) Retrospective Case series. N= 6 (5 male, 1Sfemale); me.d'aD A priori outcome Very small case series (high risk of
Endo-SPONGE. In 5 cases insertion age 63 years (SD 20.3). Indications measures not reported bias)
I I (singl was manual (un.der sedation) and in 1 as follows: low rectal cancer; rectal in the methods .
Srate jsimale case via TAMIS approach (under villous adenoma; Hirschsprung; . N t
centre) general anaesthegiz) after the failure familial adenomatous polyposis; Results include o CompArEEer
May 2014 to of endoscopic insertion. All procedures pvarllan cantcer with rectal reporting of Inclusion/exclusion criteria not
December 2016 were performed in the operating room. involvement. reported.
A diverting stoma was constructed in e success rate

2/3 patients who had no previous Discrepancy in reporting of stoma

Median dehiscence 180 (degrees)

diversion. One patient was treated with i numbers between table and text of
L Wer : 50-270 d e restoration of

endo-sponge and antibiotics with no range egrees bowel continuity = the study (table suggests 3/5 had a
need for diversion. Median time to leak diagnosis 7 stoma already and 1/5 had a stoma
No patient underwent irradiation prior days (range 4-14 days). e number of created following leak diagnosis).
to treatment. Median time to first sponge sponge

placement 13 days (range 9-33) exchanges
Median duration of follow-up was 28 PS
months (18-32) Hospital.

May 2014 to Dec 2016.
Authors declare no conflict of interest. | Inclusion/exclusion criteria: not

reported.

Status of study: published.

Endo-SPONGE @ ¢

No comparator L
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https://link.springer.com/article/10.1007%2Fs10151-018-1764-7

Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Keskin (2015)

Turkey (single
centre)

May 2009 to May
2014

Retrospective Case series

Endo-SPONGE. Applied in an
endoscopy unit under sedation by a
surgeon. The sponge was changed
every 3 — 4 days. Average number of
sponge applications was 2.2 (range, 1
to 5). 12 patients treated as in-patients
and 3 as out-patients.

Follow-up duration period not reported.

Authors declare no conflict of interest.

Status of study: published.

Endo-SPONGE @

No comparator o

N=15 (8 female, 7 male), average
age 55 years (25-72). Indications:
rectal tumour (n=12); familial
polyposis coli (n=2); diverticular
disease (n=1).

Eight leaks were identified early
and 7 leaks identified late

Hospital (endoscopy unit)

May 2009 and May 2014.

Inclusion/exclusion criteria: patients
deemed suitable for Endo-
SPONGE treatment who developed
AL after protectomy were included.
Patients with cavities opening to the
abdomen due to low rectal
anastomotic leakages were
excluded.
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Cavity closure

Results were also
reported for lumen
integrity, stoma closure
rate, impact of early and
late diagnosis on
treatment success and
any recurrent abscesses
although these were not
listed as outcomes in
the methods

Small case series (high risk of bias).

No comparator.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Kuehn (2016)

Germany (single
centre)

2007-2015

Retrospective Case series.

Endo-SPONGE. Inpatient or outpatient
therapy. Placement was carried out in
the surgical endoscopy unit, in the
operating room or on the intensive
care unit. Sponges were changed after
3 days. EVT usually performed without
the need for sedation or anaesthesia

Mean follow-up was 36 months (2-89)

Conflicts of interest not reported.

Status of study: published.

Endo-SPONGE @

No comparator o

N=20. Median age of 70 years
(range 29-91) of entire cohort.
Indication: an extraperitoneal
anastomotic leakage after rectal or
rectosigmoid resection 20/20 (rectal
or rectosigmoid cancer 16/20,
diverticulitis 2/20, recurrent
perforating diverticulitis 1/20,
iatrogenic perforation 1/20). Radio-
or radio-chemotherapy used in 75%
of cancer patients.

Single centre

Inclusion criteria: patients with
defects of lower gastrointestinal
tract showing the signs of
anastomotic leakage or rectal
lesion. Considered for patients with
signs of a localized peritonitis of the
lower abdomen (September 2007 —
February 2015)

Exclusion criteria: operative
revision was indicated for patients
with signs of a generalized
peritonitis

Success

Closure of enterostomy
and reasons for failure

Adverse events

Time to leakage
detection

Therapy duration

Number of sponges
used

Small sample size, retrospective
design, single centre.

No comparator.

No information regarding conflict of
interests.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Manta 2016
Italy (2 centres)

April 2009 to
September 2014

Retrospective Case series.

Endo-SPONGE. Periodically changed
until fistula closure was achieved. The
initial positioning in hospital, changes
performed in outpatient setting. Single
or multiple devices were used.

Follow-up not reported

Authors declare no conflict of interest.

Status of study: published.
Endo-SPONGE @

No direct comparator but some
patients were treated using over the
scope clips (OTSC) or OTSC plus

stents. @

N=7. Fistula type: 6 delayed, 1
early with diameter ranged 15 —
50m. 4 underwent anterior rectal
resection, 2 left colectomy, 1 total
colectomy.

2 Endoscopic Units, 7/7 in out-
patients setting.

N=18 treated with OTSC and N=4
treated with OTSCO+Stent

Inclusion criteria: patients with a
post-surgical leak referred by the
surgeon for an initial endoscopic
attempt in order to avoid re-
intervention (April 2009 —
September 2014).

Fistula closure

Length of stay was an
outcome for the whole
study cohort but not
applicable to Endo-
SPONGE as these were
all outpatients

The study was not designed to
investigate what method of closure
was most effective therefore
comparisons have not been made
between the different treatment

types.

Baseline characteristics were not
presented for Endo-SPONGE
patients only.

Small case series (high risk of bias),
retrospective design.

Possible overlap with Strangio (2015)
as one study centre is the same.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Milito (2017)

Italy (single
centre)

January 2007 to
December 2014

Retrospective Case series.

Endo-SPONGE. Mean anastomosis
level was 5 cm (3-7). Patients received
an intravenous antibiotic therapy with
piperacillin+tazobactam (4.5g, 3
times/daily). Median size of the cavity
was 81x46 mm

Median time to leak diagnosis 14 days
(range 7-21)

Follow-up not reported
Authors declare no conflict of interest.
Status of study: published.

Endo-SPONGE @

No comparator o

n=14 (10 male, 4 female). Mean
age 72 years (42-81). Indication:
malignancy (rectal cancer) 14/14.
Preoperative radiotherapy 14/14.
Stoma created during primary
surgery 14/14.

Single centre

Inclusion criteria: patients with
anastomotic leakage following low
anterior resection; dimension of the
cavity >1x0.5 cm Qimpossibility to
insert the sponge; age of patients
<85 years; rectal anastomosis
<7cm from anal verge (difficult
placement); loop ileostomy during
the previous surgery (January 2007
— December 2014)

Exclusion criteria: diffuse peritonitis;
nonednoscopically accessible
septic focus; malignant tumour
wound; untreated osteomyelitis
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Time to diagnosis of
anastomotic leakage

Time of the outpatient
therapy

Sponge exchanges for
each patient

Healing time

Complications and side
effects

Data in the table does not match
information in the text (mean age)

Small number of patients,
observational study, single centre.

Retrospective design.



https://www.ncbi.nlm.nih.gov/pubmed/28072899

Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Mussetto (2017)

ltaly (single

centre)

March 2010 to
February 2015

Retrospective Case series.

Endo-SPONGE. The therapy was
performed under conscious sedation
(meperidine (0.5-1mg/kg V) and
midazolam (2.5-5 mg IV)). The
sponges were changed every 48-72 h.
Closure was defined as a decreased
cavity covered with granulation tissue
that did not allow the insertion of a new
sponge. Mean distance of
anastomosis from anal verge was 4.5
cm (range 2-8). Mean size of leakage
was 7.5 cm (range 4-12).

Mean follow-up was 29 months (6-64)

Authors declare no conflicts of interest.

Status of study: published.

Endo-SPONGE @

No comparator L

N=11 (6 male, 5 female). Mean age
71 years old (range 55 — 82).
Indication: 11/11 rectal cancer.
Neoadjuvant radio/chemotherapy in
5/11.

Single centre
Inclusion criteria: Patients with

anastomotic leakage (March 2010 —
February 2015)
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Number of treatments

Number of days from
treatment to closure

Closure of anastomotic
leakage

Treatment failure
Relapse of leakage
Complications
Follow-up time

Mortality

Small number of patients,
retrospective design, single centre.

No comparator.

Lack of exclusion criteria.



https://doi.org/10.20524/aog.2017.0194

Nerup (2013

Denmark (2

centres)

February 2008 to
2012

Retrospective Case series.

Endo-SPONGE. The sponge was
changes every second or third day.
Treatment was ceased when the cavity
was about 3 cm wide and covered in
granulation tissue. Median tumour
distance from anus was 9 cm (6-12).
Inpatient stay, some continued
treatment as outpatient.

Follow-up not reported

Authors declare no conflicts of interest.

Status of study: published.

Endo-SPONGE @

No comparator o

N=13 (11 males, 2 females). Treatment success
Median age was 64 years (range
36-71). ASA classification: 1 4/13
(31%), 11 9/13 (69%). Indication:
13/13 (100%) rectal cancer.
Primary ileostomy 13/13 (100%).
Neoadjuvant radiotherapy 6/13

(46%).

Hospital stay
Number of treatments
Length of treatment

Mortality
Two centres

Complications
Inclusion criteria: patients with
rectal cancer following low anterior
resection of the rectum who
developed an anastomotic leak and
were treated with endoscopic
vacuum therapy; patients who
could be managed without re-
laparotomy (1%t of Feb 2008 — 1t of
Feb 2012)

Stoma closure rate

Exclusion criteria: late onset
endoscopic vacuum treatment more
than one month after leakage
diagnosis and patients who had not
completed treatment at 1t of Feb
2012; patients who required re-
laparotomy
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Small number of patients,

retrospective study design.

Uneven sex distribution.



https://ugeskriftet.dk/dmj/promising-results-after-endoscopic-vacuum-treatment-anastomotic-leakage-following-resection-rectal

Study name,
location,

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

duration

Riss, Stift
Kienbacher

(2010)

Austria (six

centres)
2006-2009

Retrospective Case series

Endo-SPONGE. Sponges were
changes at 2-3 days intervals. 1/20
had fibrin glue injection to improve
healing, 1/20 has stent inserted for 7
days.

Median follow-up was 17 months (1.5
to 29.8)

Conflicts of interest not reported.

Status of study: published.

Endo-SPONGE @

No comparator o

N=20 (13 males, 7 females).
Median age was 66.3 years (range
54.8-91.2 years). 20/20 treated for
rectal cancer (2/20 the upper third,
8/20 the middle third and 10/20 the
lower third of the rectum). A
protective stoma was created in
14/20. Neoadjuvant short-term
radiotherapy in 1/20, long-term
radio/chemotherapy in 5/20.
Indication: 17/20 anastomotic
leakage, 3/20 insufficiency of a
rectal stump after Hartmann’s
procedure.

Six surgical centres

Inclusion criteria: consecutive
patients who had undergone initially
successful endo-sponge assisted
treatment of anastomotic leakage
following rectal cancer surgery
(2006-2009)
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Follow-up duration

Time from primary
operation to anastomotic
leakage

Mortality

Complications

Stoma reversal

Duration of therapy

Long term follow up of patients
successfully treated with Endo-
SPONGE (follow-up of the patient
group in Riss et al. 2009). The EAC
will only report the additional, unique
outcomes from the long-term follow-

up.
Small number of patients.
Lack of comparator

Use of other non-operative
interventions (fibrin glue, stent)

Lack of conflicts of interest
statement.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Riss, Stift, Meier
(2009)

Austria (single

centre)

September 2007

to June 2008

Retrospective Case series

Endo-SPONGE. Applied as primary
therapy or if previous treatment
options failed to achieve sufficient leak
control. Antibiotics were administered
in case of ongoing sepsis or peritonitis.
Hospitalization was only necessary in
case of replacement or poor general
condition. Performed under general
anesthesia or moderate sedation.
Sponge changes every 2-3 days.

One patient showed an early
anastomotic dehiscence 7 days after
LAR. In all other patients (n = 8), the
median time from primary surgery
(LAR or Hartmann) to anastomotic
leakage was 2.5 month (range: 1-24).

No follow-up time reported as this is
only reporting on short-term treatment
outcomes

Conflict of interests not reported.

Status of study: published.

Endo-SPONGE @

No comparator o

N=9 (5 males, 4 females). Median
age 63.5 years (range 50-71).

all n=9/9 had initial anterior
resection due to low rectal cancer

Indication: 6/9 anastomotic
dehiscence following low anterior
resection, 3/9 rectal stump
insufficiency following Hartmann’s
procedure. 1/9 neoadjuvant short-
term radiotherapy, 3/9 neoadjuvant
chemoradiotherapy, 1/9 had liver
metastasis. 2/9 received
chemoradiotherapy after the index
operation. 4/6 patients after low
anterior resection had protective
stoma.

Single centre
Inclusion criteria: patients who
developed an abscess in the pelvis

following an anterior resection of
low rectal cancer (2007 — 2008)

Time to anastomotic
leakage

Total time of treatment

Duration of Endo-
SPONGE replacement

Complications
Treatment success
QolL: patient’s
satisfaction, alteration in
daily life activity, pain

sensation

Mortality

Patients may overlap with Riss, Stift,
Kienbacher (2010) therefore the EAC
will only report the long term
outcoems from Riss et al (2010)

Small number of patients,
retrospective study design, single
centre.

Lack of conflicts of interest
statement.

Some outcomes not presented
separately for anastomotic leakage
patients (n=9), rectal stump
insufficiency n=3.

Lack of detailed exclusion criteria.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Rottoli (2018)

ltaly (single

centre)

March 2016 to
March 2017

Prospective Case series

Endo-SPONGE. The first application of
the device was scheduled under deep
sedation. Device was replaced every
48-72h.Antibiotic treatment was given
at the time of diagnosis for at least 1
week and continues as long as
necessary.

Median follow was 11.6 months (6-18)
after confirmation of healing of the
anastomotic leak

Authors declare no conflict of interests.

Status of study: published.

Endo-SPONGE @

No comparator o

N=8. Median age was 37 years (18-
59). Indication: 7/8 ulcerative colitis
refractory to medical treatment, 1/8
familial adenomatous polyposis

Single centre

Inclusion criteria: patients with
diagnosis of anastomotic leak
(partial) after ileal pouch-anal
anastomosis (IPAA); all leaks were
symptomatic ad associated with
signs of sepsis (March 2016 —
March 2017)

Exclusion criteria: a complete
anastomotic dehiscence or active
bleeding (either from the pouch or
the presacral plane) requiring
surgical intervention
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Primary outcomes:
The rate of successful
healing at 6 months
from the leak diagnosis

Secondary outcomes:
Operative time — not
discussed

Perioperative variables
(time to anastomosis
leakage diagnosis, time
to Endo-SPONGE
treatment and duration,
hospital stay, ileostomy
reversal, follow-up time,
recurrence)

The rate of intra- and
postoperative
complications

The number of changes

of the device before
discharge

Small case series, single centre.
Lack of baseline characteristics.

Outcomes (operative time) not
discussed



https://doi.org/10.1007/s10151-018-1762-9

Schiffmann

(2019)

Germany (single

centre)

November 2007
to March 2015

Comparative cohort study
(retrospective)

Endo-SPONGE with neoadjuvant
(nRCT) (the treatment group ) vs
Endo-SPONGE without nRCT (the
control group)

An intensified nRCT (a daily intake of
capecitabine with a single dose
between 1000 and 1650 mg/m?
combined with weekly applications of
irinotecan (40 mg/m?) or oxaliplatin,
and local radiation 5 days a week with
a single dose of 1.8 Gy adding up to
55.8 Gy.

Endo-SPONGESs were changed every
3 days. Mean tumor distance from anal
verge was 5.8 cm (2-10) in the
treatment and 7.4 cm (4-11) in the
control group (p=0.288).

Follow up time not reported

Authors declare no conflict of interest.
Status of study: published.

Endo-SPONGE + neoadjuvant
radiochemotherapy
[

Endo-SPONGE - neoadjuvant
radiochemotherapy

Treatment group (Endo-SPONGEIn
patients receiving neoadjuvant
radiochemotherapy): N=11 (10
males, 1 female). Mean age 66.1
years. Mean American Society of
Anesthesiologists (ASA) score
2.36. Indication: 11/11 (100%)
rectal cancer.

Control group (Endo-SPONGE in
patients not receiving
radiochemotherapy): n=8 (7 males,
1 female). Mean age 62.4 years.
Mean ASA score 2.13. Indication:
5/8 (62.5%) rectal cancer, 3/8
(37.5%) colon sigmoideum cancer.

Single centre

Inclusion criteria: patients treated
with endoscopic vacuum therapy
for anastomotic leakage after rectal
resection for cancer with or without
nRCT. There was an indication for
nRCT for all patients with rectal
cancer in the lower and middle
rectum with a local cancer stage
T3/4 or positive lymph nodes or
both (November 2007 — March
2015)
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Primary outcomes:
Mortality

Treatment success
(healing of anastomotic
leak)

Long-term preservation
of intestinal continuity
(the absence of a stoma
after 18 months)

Secondary outcomes:
Number of sponges
needed

Length of treatment

Time until closing of
protective ileostomy

Small number of patients,
retrospective study design, single
centre.

Lack of exclusion criteria.



https://doi.org/10.1177/1756284819877606
https://doi.org/10.1177/1756284819877606

Study name,
location,
duration

Srinivasamurthy
2013

UK (single centre)

September 2007
to May 2011

External Assessment Centre report: MT461 Endo-SPONGE for treating colorectal anastomotic leak
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Design and intervention(s)

Retrospective Case series.

Endo-SPONGE. Used according to the
manufacturer’s instructions; the
sponge was changes under general
anaesthetic with a flexible endoscope.
Each patient had one sponge per
application, with exception of one
occasion of double sponge placement.

Median time to leak detection 29 days
(range 10-115)

Median follow-up time 41 months (10-
45) to report ileostomy reversal

Median follow-up of 17 months to
report recurrent abcesses

Authors declare no conflict of interest.

Status of study: published.

Endo-SPONGE @

No comparator L

Participants and setting

N=8 (7 males, 1 female). Median
age 66.5 years old (range 45-79).
Anastomosis type: 6 low rectal, 1
colo-anal, 1 ileoanal. Short course
radiotherapy used in 6, radical
radiotherapy for previous bladder
carcinoma in 1.

Single centre

Inclusion criteria: all patients who
underwent Endo-SPONGE
treatment for extraperitoneal pelvic
anastomotic leakage in our hospital
between September 2007 and May
2011.

Outcomes

Complete closure or
reduction in the abscess
cavity size

lleostomy reversal

Time to stoma reversal

Restoration of bowel
continuity

Number of sponges
used

Treatment period

EAC comments

Small sample size, single centre.

Uneven sex distribution.

Lack of comparator.
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Strangio (2015)

Italy (single
centre)

September 2008
to October 2013

Case series (not reported whether
retrospective or prospective)

Endo-SPONGE. All patients received
broad spectrum antibiotics. Single or
multiple sponges inserted, a constant
vacuum pressure of 150 mmHg was
used. Sponges were changed every
48-72h. Changes done usually in
conscious sedation with 5mg
midazolam IV. Outpatient treatment
after a few sponge exchanges.

Median time to leak detection 17 days
(range 0-102 days)

Median follow-up of 9 months (5-12)
for mortality

Authors declare no conflicts of interest.

Status of study: published.

Endo-SPONGE @

No comparator o

N=25 (18 males, 7 females). Mean
age: 67 years (range 37-89). 19
underwent anterior rectal resection
(18 rectal cancer, 1 rectal
endometriotic nodule), 5 left
colectomy (4 left-sided colon
cancer, 1 acute diverticulitis) and 1
proctocolectomy for severe
ulcerative colitis. For patients with
colorectal resection, 8/22 had
radiochemotherapy and 10/22 only
chemotherapy. Median dimension
of cavity was 56 mm (range 15-
100mm).

Anastomotic leak extended from 70
to 270 degrees and the median size
of cavity was 56mm (range 15-
100mm

Single centre

Inclusion criteria: consecutive
patients presenting with
anastomotic leakage following
colorectal surgery, with or without
protective stoma. Patients with
clinical sighs and symptoms
suggesting an inflammatory
complication confined in the pelvis
(September 2008 — October 2013)

Exclusion criteria: patients with
signs of a generalized peritonitis or
a complete anastomotic
dehiscence.
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Complete healing of
anastomotic leakage

Treatment failure
requiring surgery

Closure of protective
ileostomy and
restoration of bowel
continuity

Mortality

Number of sponges
used

Time to Endo-SPONGE

treatment

No comparator.
Small case series, single centre.

Possible overlap with Manta (2016).



http://dx.doi.org/10.1016/j.dld.2015.02.007

Study name,

location, Design and intervention(s) Participants and setting Outcomes EAC comments
duration
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van Koperen
(2009)

The Netherlands
(multicentre)

July 2006 to April

2008

Case series (not reported whether
retrospective or prospective)

Endo-SPONGE. The sponge is
changed every 3-4 days. In 6 patients
general anesthesia was used, in 3
under a light sedation. 7 patients
required no sedation.

Median duration between the initial
surgery and the discovery of the
leakage was 11 days (range 3—150
days).

Median follow-up after closure of the
abscess cavity was 4 months (2-16)

Authors declare no conflict of interests.

Status of study: published.

Endo-SPONGE @

No comparator o

N=16 (9 males, 7 females). Median
age of 64 years (19-78). Indication:
13/16 malignancy (rectal cancer),
3/16 benign (ulcerative colitis). 9/13
received radiotherapy, 2/13
chemoradiation. Mean anastomosis
level was 5 cm (2-8) from anal
verge. 8/16 had stoma created
during primary surgery.

Multicentre

Inclusion criteria: patients with a
presacral cavity after anastomotic
leakage (July 2006 — April 2008)
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Primary outcomes:
closure of the cavity

Small number of patients,
retrospective design.

Lack of detailed inclusion and
exclusion criteria

The ability to close the
ileostomy and factors
associated with
successful closure Some centres had only 1 patient
Other outcomes:

Time between the initial

surgery and the

discovery of the leakage

Time between surgery
and start sponge
treatment

Number of sponges
placed initially (first
insertion)

Number of sponge
replacements (overall)

Complications/treatment
failure

Follow-up after the

closure of the abscess
cavity



http://dx.doi.org/10.1016/j.dld.2015.02.007

Wasmann (2019)

The Netherlands
(single centre)

2002-2017

Non-concurrent cohort study
(retrospective).

Endo-SPONGE. Sponges exchanged
every 3 to 4 days under light sedation
at the endoscopy room. Admission
was not required; after discharge,
outpatient appointments were made to
change sponges. Transanal suture
closure was performed.

Anastomotic leak was detected
between the 3rd and 17th day post
surgery, mean 8.2 SD 3.6 days

Overall median follow-up was 8 years
(IQA 4-12)

Median follow-up for Endo-SPONGE
treatment was 4 years (IQR 3-6)

Median follow-up for conventional
management was 13 years (IQR 10-
15)

Authors declare some conflict of
interests (speaker’ fees for 3/8 of
authors).

Status of study: published.

Endo-SPONGE + Surgical closure

Comparator: passive approach by
diversion with ileostomy and
occasional drainage of the presacral

N=22 Patient treated with
conventional management “(11
male, 11 female). Mean age at
IPPA surgery was 34.68 (SD
12.98). Indication: 18/22 ulcerative
colitis, 4/22 inflammatory bowel
disease unclassified. ASA score 1
in 7/22, 2 in 14/22 and 3 in 1/22

N=18 (12 male, 6 female). Mean
age at IPPA surgery was 40.56 (SD
14.48). Indication: 17/18 ulcerative
colitis, 1/18 inflammatory bowel
disease unclassified. ASA score 1
in 4/18, 2in 14/18

Single centre

Inclusion criteria: consecutive
ulcerative colitis or inflammatory
bowel disease unclassified patients
who underwent IPAA and
developed anastomotic leakage
(January 2010 — October 2017 for
Endo-SPONGE patients)

Exclusion criteria: patients with
indication for IPAA due to familial
adenomatour polyposis, Crohn’s
disease or colorectal cancer,
postoperative diagnosis of Crohn’s
disease in the pouch, redo-pouch
surgery only in the study period,
anastomotic leakage detected later
than 3 months after IPAA surgery,
leakage treatment strategies not in
accordance with early surgical
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Primary and secondary
(pouch failure)
outcomes— not of
interest

Secondary outcomes:
Treatment-specific
details: number of
sponge changes,
number of Endo-
SPONGESs used,
duration of treatment

Short-term results of
Endo-SPONGE
treatment: time from
IPAA to anastomotic
leakage diagnosis, time
from diagnosis to
starting treatment,

anastomotic closure at 6

months, time from
diagnosis to observed
closure on imaging,
complications within 90
days, time to ileostomy
reversal

The study intervention was Endo-
Sponge followed by surgical closure.

Small non-concurrent cohort study,
single centre.

Conflict of interest declared
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Study name,

location, Design and intervention(s) Participants and setting Outcomes EAC comments
duration
abscess cavity with subsequent wait closure principles, a functioning
and-see approach IPAA of less than 1 year, cognitive ®
inability to reply to the
) questionnaire, deceased during

follow-up, and nonresponders to
the questionnaire.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Weidenhagen
(2008):

Germany (single
centre)

2002-2004

Case series (retrospective)

Endoscopic vacuum device (describe
Endo-SPONGE without mentioning the
device name). Sponges are changed
every 28-72h. Mean height of the
anastomosis was 5.3 cm (1-12cm)
above the anal verge. The length of
the cavity was between 2 and 20 cm
(mean 7.4 £ 5.1). The initial
management of all patients included
intensive nutritional support and broad-
spectrum antibiotics. Initial sponge
insertion was done under sedation;
later sedatives were used (2-5 mg of
midazolam per session).

Follow-up not reported

Authors declare a conflict of interest.

Status of study: published.

Endo-SPONGE @

No comparator L

N= 29 (24 male, 4 female). Mean
age was 66.7 years (42-79).
Indication: 22/29 rectal cancer, 3/29
rectosigmoidal cancer, 2/29 large
rectal adenoma, 1/29 diverticulitis,
1/29 rectal infiltration of endometrial
cancer. 9/29 received preoperative
radiochemotherapy. 5/29 had
diabetes, 1/29 had a chronic intake
of oral steroids. Protecting stoma
created in 21/29 (19/21 protecting
ileostomies, 2/21 colostomies) after
primary surgery, 4/29 had stoma
created after the secondary
procedure.

Single centre
Inclusion criteria: patients with an

anastomotic leakage after (low)
anterior resection (2002-2004)

Patient excluded from
the treatment

Time of the diagnosis
The treatment duration
The number of sessions
Duration of hospital stay
Complications

The improvement of the
systemic inflammatory
response

Healing success

The incidence of
stenosis

Stoma closure rate and
time to closure

ICU stay

The conflict of interest between the
authors and the company.

Small number of patients,
retrospective and observational study
design, single centre.

Imbalance in sex distribution.

Lack of exclusion criteria.
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Study name,
location,
duration

Di Mitri (2010)
(abstract only)

Italy (single

centre)

January to
October 2009

Design and intervention(s)

Case series.

Endo-SPONGE. The sponge system
was changed every 48-72h. Performed
by experienced endoscopists and
taking approximately 15 minutes.

Conflicts of interest not reported.

Status of study: abstract only.

Endo-Sponge o

No comparator o

Participants and setting

Abstracts

N=5 (5 male). Mean age 51.6 years
(range 32-67). Indication: severe
ulcerative colitis 1/5, colorectal
cancer 4/5. Chemo- or radiotherapy
in 100% of cancer patients.

Single centre

Inclusion criteria: patients with
diverting stoma, who underwent
rectal resection for rectal cancer
and severe ulcerative colitis
(January 2009 — October 2009)

Outcomes

Number of sessions
required

Adverse event
Stoma closure

Symptomatic and leak
recurrence

EAC comments

Abstract only.
Very small number of patients.
Lack of exclusion criteria.

Lack of conflicts of interest
statement.

Single centre.
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Study name,
location,
duration

Design and intervention(s)

Participants and setting

Outcomes

EAC comments

Martel (2018)

Northern Ireland

(single centre)

November 2008
to January 2013

Case series.
Endo-SPONGE.
Conflicts of interest not reported.

Status of study: abstract only.

Endo-SPONGE @

No comparator L

N=10 (8 male, 2 female). Median
age 59 years old. Indication:
anastomotic leaks following low
anterior resection 7/10,
symptomatic low pelvis cavities
following ileal pouch excision 2/10
or a perforated low Hartmann’s
stump 1/10.

Single centre

Inclusion criteria: patients with
anastomotic leaks or symptomatic
low pelvis cavities (November 2008
—January 2013)

Time to treatment

Median duration of
treatment

Number of sponge
changes

Adverse events

Cavity closure

Small case series, single centre.
No comparator.

No detailed inclusion or exclusion
criteria.

Abstract only.

Lack of conflicts of interest
statement.

McAuley (2013)

UK (single centre)

January 2011 to
March 2013

Case series.

Endo-SPONGE. N=1 treated as
outpatient, n=2 treated as inpatients.

Conflicts of interest not reported.

Status of study: abstract only.

Endo-SPONGE @

No comparator L

N=3

Single centre

Inclusion criteria: patients
complicated by a localised
anastomotic leak following a

laparoscopic low anterior resection
(January 2011 — March 2013).
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Number of sponge
changes

Cavity closure

Very small number of patients, single
centre.

No comparator.

Lack of detailed exclusion and
inclusion criteria.

Lack of conflicts of interest
statement.
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Table 3: Studies included by company and excluded by the EAC

Study name and Design and Participants Outcomes EAC comments
location intervention(s)
Clifford (2019) Systematic Review. Studies which include No pre-defined outcomes. The EAC has chosen to review the individual
patients with Study is a review of the studies relevant to the topic and not include this
Published anastomotic leak published literature reports on systematic review as it is not directly relevant
following colorectal outcomes including but not and critical appraisal indicates that it is a
Endoscopic methods of _ limited to critically low quality review (see appendix C)
leak management anastomosis ® e  Other endoscopic
(including but not intervention
exclusively Endo- e Faecal diversion
Other surgical
SPONGE) intervention
] e Long-term salvage rate
Funding not stated in patients with vacuum
assisted closure of anastomotic
Stent leak
Endoscopic clips
Vacuum assisted closure L
Endoscopic drainage of
intra-abdominal sepsis
Fibrin Glue
Multimodal therapy for
anastomotic bleeding
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Study name and

location

Popivanov
(2019)

Design and
intervention(s)

Systematic Review and
meta-analysis

Published

Endoluminal negative
pressure therapy (ENPT)
for colorectal
anastomotic leaks

Study suggests that “For
financial reasons, an
improvised version
instead of the
commercial set Endo-
SPONGE (B.Braun,
Melsungen, Germany)
can be used” suggesting
that interventions similar
to Endo-SPONGE may
be included in the review

Participants

Patients with leaks of
low colorectal
anastomosis,
irrespective of the
indication for operation
(‘low anastomoses’
defined as those located
under the pelvic

peritoneum) o

Outcomes

success rate (defined as
complete closure of the
abscess cavity)

rates of complications

stoma closure
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EAC comments

The EAC has chosen to review the individual
studies relevant to the topic and not include this
systematic review as it is not directly relevant
and critical appraisal indicates that it is a
critically low quality review (see appendix C)


https://doi.org/10.1111/codi.14754
https://doi.org/10.1111/codi.14754

Study name and

location

Shalaby (2019)

Design and
intervention(s)

Systematic Review and
meta-analysis

Published

Endoluminal negative
pressure therapy (ENPT)
as salvage treatment for
rectal anastomotic
leakage

Different types of
Vacuum systems
including but not limited
to Endo-SPONGE were
included in the review

Participants

Studies evaluating the
outcome of EVT in the
treatment of anastomotic
leakage after colorectal
or coloanal anastomosis
and rectal stump
insufficiency following
Hartmann’s procedure

Outcomes

Success of EVT, defined as
complete or partial healing of
the anastomotic defect and
associated cavity,

Rate of stoma reversal after
EVT.

Duration of treatment until
complete healing

Complications of treatment

Need for further intervention

EAC comments

The EAC has chosen to review the individual
studies relevant to the topic and not include this
systematic review as it is not directly relevant
and critical appraisal indicates that it is a low
quality review (see appendix C)
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4 Clinical evidence review

4.1 Overview of methodologies of all included studies
A total of 20 full studies and 3 abstracts were included by the EAC. Most of

the included studies were case series studies and did not recruit patients
prospectively (table 1). All 3 abstracts (DiMitri et al. 2010; Martel et al. 2018
and McAuley et al. 2013) were non-comparative, observational studies. Of 20
fully published studies, only two included studies (Schiffmann et al. 2019 and
Wasmann et al. 2019) were comparative while the remaining 18 were non-
comparative, observational studies. Schiffmann et al. (2019) compares
outcomes in patients treated with Endo-SPONGE who had previously been
treated with neoadjuvant chemoradiotherapy with patients who had not been
treated with chemoradiotherapy. Wasmann et al (2019) is a non-current
cohort study comparing outcomes in patients who underwent Endo-SPONGE
assisted early surgical closure versus conventional management (diversion
combined with transabdominal, transgluteal, or transanal drainage of the

presacral abscess cavity).

All included studies had small sample sizes ranging from 3 participants
(McAuley et al. 2013) to 10 (Martel 2018) with the abstracts and from 6 (Katz
2016) to 34 participantants (Weidenhagen et al. 2008) within the full studies.

Length of follow-up was not consistently reported with some studies reporting
follow-up time to mortality, follow-up time to cavity closure or follow-up time to
stoma reversal. Some studies did not report a follow-up time. The length of
follow-up across the studies ranged from 1.5 months (Riss et al. 2010) to 96
months (Wasmann et al. 2019) but overall follow-up time was reported
variably as a mean, median or minimum follow-up time making it difficult to

compare across studies.

Only one of the studies (Srinivasmurthy et al. 2013) was conducted in the UK
although clinical expert advice received by the EAC suggests that Endo-
SPONGE is being used in the NHS. Two abstracts reporting on the UK
experience (Martel et al. 2013 and McAuley et al. 2013) were identified by the
EAC. One abstract (McAuley et al. 2013) is a report of the experience with 3
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patients (1 outpatient, 2 inpatient) in the UK (Northern Ireland) while the

second abstract includes a total of 10 patients.

4.2 Critical appraisal of studies and review of company’s
critical appraisal

The company submission does not include a formal critical appraisal of the
studies included in the clinical evidence review. There is no mention of the
use of any checklist for appraising study quality. The company briefly
highlights the limitations of Endo-SPONGE studies in section 5 of their
submission. No details of how those limitations were assessed or their impact
on the quality of the clinical evidence has been presented. In addition, the
company submission has included data from studies of non-operative
treatment other than Endo-Sponge. The company has used results from these
studies to make comparisons between effectiveness of Endo-SPONGE and
other non-operative treatment options. There is no discussion in the company
submission around how the studies were selected for inclusion or around the

quality or limitations of these additional studies.

The EAC has used GRADE (Grading of Recommendations, Assessment,
Development and Evaluation) to rate the certainty of the body of evidence
included in this Assessment Report (Appendix C) for each outcome rather
than focus on the quality of individual studies. This approach takes into
account study design, study quality, consistency and directness in judging the
quality of evidence for each outcome (GRADE Working Group 2004). The
EAC identified a number of studies of Endo-SPONGE where there was a
possibility of patient overlap (Appendix A). Where possible, studies with
patient overlap were compared and the most recent publication or a full study
publication in the case of overlap with abstracts were included in the review.
In the case of four studies (Riss et al. 2009 ; Riss et al. 2010; Manta et al.
2016 and Strangio et al. 2015) the EAC identified a possible risk of overlap of
patient populations. Riss et al. (2009) and Riss et al. (2010) the EAC
identified a possible risk of overlap of patient populations. Riss et al. (2009)
and Riss et al. (2010) had one study centre in common and there was overlap
in the time period for the studies (table 1). Manta et al. (2016) and Strangio et
al. (2015) also had one centre in common and overlap in time period for data
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collection. The EAC could not determine which patients or outcomes may be
affected by this possible overlap and have included all four studies in the
clinical review. As such, the EAC notes that this may add to uncertainty

around the results of the studies.
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Study Characteristics
Multiple studies report outcomes of interest including time to diagnosis (11

studies), overall success rate (21 studies), stomal/ileostomy reversal and/or
restoration of bowel continuity (15 studies), number of treatment
sessions/sponges (19 studies), time to stoma reversal (6 studies) treatment
duration (15 studies), complications (15 studies), length of hospital stay (3

studies) and quality of life (2 studies).

Two studies (Schiffmann et al. 2019; Wasmann et al. 2019) were
comparative. Schiffmann et al. (2019) reported outcomes for patients with
anastomotic leaks treated with Endo-SPONGE comparing outcomes for
patients receiving radiochemotherapy with patients who did not. Radiotherapy
is a known risk factor for anastomotic leak, however whether it has an impact

on management and healing of anastomotic leak is unclear.

Wasmann et al. (2019) reported outcomes for patients whose anastomotic
leaks were treated with Endo-SPONGE, with the intention of shortening the
time to surgical closure (Endo-SPONGE as an addition), comparing outcomes
with a historical cohort of patients who had been treated without Endo-
SPONGE.

The quality of the included studies is very low for all reported outcomes. This
is due primarily to the fact that all studies are at high risk of bias because they
are retrospective, non-comparative case series studies and all with very small
sample sizes although the EAC acknowledge that with a low rate of
anastomotic leak following colorectal surgery, study sample sizes would be
expected to be small. Other factors affecting the quality of the outcome data
include the fact that the outcome and how it is measured is not always clearly
defined in each study and the same outcome may be reported differently
across the studies. The primary outcome in most studies is successful
treatment with Endo-SPONGE however the individual studies have defined
success differently or, in the case of 2 studies (Kuehn et al. 2016; Schiffman
et al. 2019) did not report a definition for success. Most frequently studies
defined successful treatment either as closure of cavity to <1cm as in

Boschetti et al.,2018), as a reduction of cavity with complete granulation as in
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Huisman et al., 2019 or as sufficient granulation as in Keskin et al. (2016)
(see table 1). In addition to variability in how outcomes are defined, there is
substantial variability across the studies in terms of whether the mean or

median values are reported.

Study Populations
Sample sizes in all of the studies were small, ranging from 3 participants

(McAuley et al., 2013) to 10 (Martel et al, 2018) in the abstracts and from 6
(Katz et al., 2016) to 34 participants (Weidenhagen et al., 2008) within the full
studies. The most common clinical indication for surgery in the studies was
cancer (colorectal, rectal or rectosigmoid) cancer. Other clinical indications for
surgery included ulcerative colitis, rectal villous adenoma, ovarian cancer with
rectal involvement, familial adenomatous polyposis, diverticular disease,
inflammatory bowel disease (table 2). In one study, Endo-SPONGE treatment
was indicated for anastomotic leak in the majority of patients but in 3 patients
indication for treatment with Endo-SPONGE was for insufficiency of a rectal

stump following Hartmann’s procedure (Riss et al. 2010).

Across the studies the decision to treat as an inpatient or outpatient and the
use of sedation varied and appeared to be based on clinical decision
regarding suitability, all Endo-SPONGE treatments were carried out in the
secondary care setting (Arezzo et al., 2015; Jimenez-Rodriguez et al. 2018;
Kuehn et al., 2016; Mussetto et al. 2017; Nerup et al. 2013; Riss et al., 2009;
Rottoli et al. 2018; Strangio et al. 2015; Wasmann et al. 2019). One study
(Arezzo et al. 2015) reported that chronic cases were treated in an outpatient
setting whereas acute cases were treated initially as an inpatient and
discharged to outpatient treatment if conditions were favourable to perform
Endo-SPONGE changes in the outpatient setting. Similarly two studies
(Jimenez-Rodriguez et al. 2018; Manta et al. 2016) reported all patients were
treated initially as inpatients with follow-up treatments performed on an
outpatient basis where possible. One study (Strangio et al. 2015) reported
that conscious sedation (not general anaesthetic) was used and that
outpatient treatment was possible after a few sponge exchanges. Conscious
sedation was also used in a second study (Mussetto et al. 2017). One study
(Wasmann et al. 2019) reported that sponge changes were done in an
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outpatient setting. One study (Nerup et al. 2013) reported that treatment
involved an inpatient stay with some patients continuing as outpatients. One
study (Rottoli et al. 2018) reported that first application was performed under
deep sedation and one study (Riss et al. 2009) reported that treatment was
performed under general anaesthesia or moderate sedation and that
hospitalisation was only necessary in the case of replacement or poor general
condition. One study (Kuehn et al., 2016) reported placement and exchanges

of sponges without any sedation or anaesthesia

One UK based study (Srinivasamurthy et al. 2013) recruited 8 patients over a
period of 3.5 years. The period of time over which the studies were conducted
(1 year to 12 years) and the small number of patients in each study is likely to
be reflective of the small number of patients who develop an anastomotic leak

following colorectal surgery.

Time to diagnosis of Anastomotic Leak and starting Endo-SPONGE
treatment

Eleven studies (Keskin et al. 2015; Kuehn et al. 2016; Milito et al. 2017; Riss
et al. 2010; Riss et al. 2010; Rottoli et al. 2018; Srinivasamurthy et al. 2013;
Strangio et al. 2015; van Koperan et al. 2009; Wasmann et al. 2019;
Weidenhagen et al. 2008) reported the time from surgery to diagnosis of
anastomotic leak and 5 studies (Boschetti et al. 2018; Rottoli et al. 2018;
Strangio et al. 2015; van Koperan et al. 2009; Wasmann et al. 2019) reported
time to treatment with Endo-SPONGE however this varied in whether it was
time from surgery to Endo-SPONGE or time from leak diagnosis to Endo-
SPONGE. The EAC note that Riss et al. (2010) is a long term follow-up of the
same patients included in Riss et al. (2009) and consider that using both
studies would be double counting patients for this factor. The EAC has used
only Riss et al. (2010) when reporting the values. Time to diagnosis of leak

was variably reported as a means or medians but all studies reported a range.

Mean time to diagnosis of leak varied between 6 days to 173 days (Keskin et
al. 2015; Kuehn et al. 2016; Weidenhagen et al. 2008). One study (Keskin et
al. 2015) reported mean time to diagnosis of leak for early (15 days) and late
(173 days) leaks. Median time to diagnosis of anastomotic leak ranged from 9
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to 29 days (Milito et al. 2017; Riss et al. 2010; Rottoli et al. 2018;
Srinivasamurthy et al. 2013; Strangio et al. 2015; van Koperan et al. 2009;
Wasmann et al. 2019). From all studies, time to diagnosis of anastomotic leak
ranged from 0 days post-surgery to 343 days post-surgery indicating a wide

variation.

One study (Boschetti et al. 2018) reported that Endo-SPONGE treatment
started in the month following surgery in 12 cases with a mean delay of 35+56
weeks in the remaining cases. Median time from diagnosis of anastomotic
leak to treatment with Endo-SPONGE was 6.5 days (1-158) in one study
(Rottoli et al. (2018) and 16 days (0-53) in a second study (Strangio et al.
2015). Two studies reported a median time to treatment with Endo-SPONGE
but did not clarify whether it was a time from surgery or a time from leak
diagnosis (van Koperan et al. 2009; Wasmann et al. 2019). In one study (van
Koperan et al. 2009) 50% of patients started Endo-SPONGE treatment within
6 weeks (median 24 days (13-39) and the remaining patients started
treatment after 6 weeks (74 days (43-1,602). One study (Wasmann et al.
2019) reported a median time to Endo-SPONGE treatment of 11 days (IQR 5-
15 days).

Neoadjuvant Radiotherapy or Radiochemotherapy
As the main indication for colorectal surgery was cancer, a number of studies

reported that patients had received neo-adjuvant radiotherapy or
chemoradiotherapy (Arezzo et al. 2015; Boschetti et al. 2018; Kuehn et al.
2016; Milito et al. 2017; Mussetto et al. 2017; Nerup et al. 2013; Riss et al.
2010; Riss et al. 2009; Schiffman et al. 2019; Strangio et al. 2015;
Srinivasamurthy et al. 2013; van Koperan et al. 2009; Weidenhagen et al.
2008). One study (Schiffmann et al. 2019) is a comparative cohort study
comparing outcomes in patients with anastomotic leak treated with Endo-
SPONGE who had received neoadjuvant radiochemotherapy compared with
patients who had not received neoadjuvant radiochemotherapy. History of
radiotherapy is a risk factor for anastomotic leak but while some information is
available relating to outcomes for patients who have radiotherapy or
radiochemotherapy, the EAC consider the numbers reported in studies to be
too small to provide meaningful subgroup analysis.
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Concurrent or additional treatments
Antibiotic use alongside Endo-SPONGE was reported in 6 studies for some

patients (Katz et al. 2018; Milito et al. 2017; Riss et al. 2009; Rottoli et al.
2018; Strangio et al. 2015; Weidenhagen et al. 2008).

One study (Wasmann et al. 2019) compared outcomes for patients with
anastomotic leak managed conventionally compared with Endo-SPONGE
assisted early surgical closure. It should be noted that all patients in this study
had undergone ileal pouch anal anastomosis (IPAA) for ulcerative colitis. One
clinical expert raised concern as to whether this surgery type may be a
contraindication for Endo-SPONGE treatment although it is not listed as such

in the Instructions for Use.

One study (Jimenez-Rodriguez et al. 2018) reported that in 10 patients fibrin
glue was used in addition after VAC therapy was completed and once the

diameter of the cavity was too small to allow entry of the sponge.

The EAC considers that the wide variation reported in the published literature
in relation to patient characteristics, time to treatment, concurrent or additional
treatments is reflective of the clinical uncertainty and variation in practice.
Clinical experts have suggested that the treatment of anastomotic leak does
not follow a defined clinical protocol and will largely be dependent on a

combination of factors largely determined by patient condition.

4.3 Results from the evidence base
Multiple studies report outcomes of interest including overall success rate (21

studies), stomalileostomy reversal and/or restoration of bowel continuity (15
studies), number of treatment sessions/sponges (19 studies), treatment
duration (15 studies), complications (11 studies), length of hospital stay (3
studies) and quality of life (2 studies). The EAC has presented a pooled result
for individual outcomes where possible. The EAC did not apply any formal
meta-analysis methodologies (no weighting of studies, no confidence
intervals) and the pooled result and ranges are provided as an indication of

the variation across studies.
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Success Rate
Overall success rate was reported for 18 studies and 3 abstracts (including

one comparative study (Schiffmann et al. 2019) and one study in patients with
IPAA (Wasmann et al. 2019)). It is important to note that the definition of
success varied across the studies. Pooled result from 21 studies was 279/328
(85%) but the range from the individual studies was 40% to 100%.

One study (Schiffmann et al. 2019) compared outcomes in patients who
received neo-adjuvant radiochemotherapy with patients who did not. The
overall success rate in this study was 94.7% (18/19 patients) with no
significant difference observed between patients who received neo-adjuvant
radiochemotherapy (10/11) or no neo-adjuvant radiochemotherapy (8/8). In
one study with 20 patients (Huisman et al. 2019) surgical closure of the defect
was performed after a median of 2 Endo-SPONGE changes in 3 patients with
the aim of reducing the duration of Endo-SPONGE therapy. One study
(Wasmann et al. 2019) reported a success rate of 100% (18/18) but this was

in patients with IAAP which may not be a relevant patient group.

Mortality
All-cause mortality was reported in a total of 10 studies (including one

abstract. None of the studies reported mortality associated with Endo-
SPONGE treatment specifically. Four studies (Nerup et al. 2013; Schiffmann
et al. 2019; Strangio et al. 2015; DiMitri et al. 2010) reported no deaths related
to Endo-SPONGE but did not specify whether there were any unrelated
deaths. Deaths considered to be unrelated to Endo-SPONGE were reported
in six studies. One study (Jimenez-Reodriguez et al. 2018) reported 3 deaths
not related to Endo-SPONGE (local recurrence, pneumococcal infection,
bowel obstruction secondary to frozen pelvis), one study (Mussetto et al.
2017) reported 2 unrelated deaths (prostate cancer, metastatic cancer), one
study (Riss et al. 2009) reported 1 unrelated death (heart attack) and one
study (Riss et al 2010) reported 5 unrelated deaths (tumour progression and
liver cirrhosis), one study (Keskin et al. 2015) reported 3 unrelated deaths and
one study (Huismann et al. 2019) reported 1 unrelated death. Other studies
did not explicitly report whether there were any deaths during the study period
(related or unrelated).
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Stoma reversal and restoration of bowel continuity
Fifteen studies (including one abstract) reported on the reversal of stomas

and ileostomies, restoration of bowel continuity and preservation of bowel
continuity. Pooled result from 14 studies reporting reversal of stoma or
ileostomy was 144/188 (76.59%) but the range from individual studies was
38.5% to 92.3%. One study (Schiffmann et al. 2019) reported the long-term
preservation of continuity in patients with and without neo-adjuvant
radiochemotherapy; overall preservation of bowel continuity was 63.1% for
the whole cohort (63.6% with neo-adjuvant radiochemotherapy and 62.5%
without. Time to stoma reversal was reported in 6 studies and varied across
the individual studies in terms of when time to reversal assessed and how it
was reported. One study (Boschetti et al., 2018) reported stomas were
reversed in 85.7% of patients at 6 months while one study (Srinvinvasamurthy
et al., 2013) reported that 4/5 stomas were reversed within 6 weeks and 1/5
was reversed after 6 weeks. One study (Huisman et al., 2019) reported a
median time from initial surgical resection to stoma reversal of 10 months (3-
5). Two studies (Rottoli et al., 2018 & Wasmann et al., 2019) reported a
median time to stoma reversal from healing of 2 months (1-6) and 4 months
(IQR 3-6) respectively. One study (Weidenhagen et al., 2018) reported that

stoma reversal occurred after 168+81.7 days (9-321).

Number of Endo-SPONGE sessions
In total, 19 studies (including 3 abstracts) reported the number or treatment

sessions but the number of treatment sessions was variably reported as a
mean, a median or a range across individual studies. Across the 19 studies,
the number of treatment sessions ranged from 1 to 57 sessions. From 8
studies, the median number of treatment sessions ranged from 3 (1-10) to 8
(1-18) while from 8 studies the mean number of treatment sessions ranged
from 2.2 to 18.6 sessions. It is important to note that the individual studies do
not always provide a clear definition of a treatment session with some studies
reporting a number of sponge insertions/applications (Katz et al. 2018; Keskin
et al. 2015; Kuehn et al. 2016; Milito et al. 2017; Rottoli et al. 2018;
Srinivasamurthy et al. 2013; Strangio et al. 2015; van Koperan et al. 2019;
Wasmann et al. 2019; Martel et al. 2018; McAuley et al. 2013) while other
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studies reported the number of treatment sessions (Arezzo et al. 2015;
Boschetti et al. 2018; Jimenez Rodriguez et al. 2018; Musetto et al. 2017;
Nerup et al. 2013; Weidenhagen et al. 2008 and DiMitri et al. 2010). One
study (Schiffman et al. 2019) reported a mean number of sponges of 7.7 for
the whole cohort with a mean number of sponges in the neo-adjuvant
radiochemotherapy group of 9.6 compared with 5 in the no neo-adjuvant
radiochemotherapy group. One study (Wasmann et al. 2019) in patients with
IAAP reported a mean 2.7 (SD, 1.4) number of Endo-SPONGE changes per

person a mean 3.2 (SD, 1.7) number of sponges used per person.

Duration of treatment
In total, 15 studies (including 1 abstract) reported on the length of treatment

(Arezzo et al. 2015; Boschetti et al. 2019; Jiminez-Rodriguez et al. 2018;
Kuehn et al 2016; Nerup et al. 2013; Riss et al. 2010; Riss et al. 2009; Rottoli
et al 2018; Schiffmann et al 2019; Srinivasamurthy et al 2013; Strangio et al
2015; van Koperan et al 2009; Wasmann et al. 2019; Weidenhagen et al
2008; Martel et al. 2018). Treatment duration was reported as duration of
Endo-SPONGE therapy or as time to complete healing across the individual
studies. The outcome was variably reported as a mean or median with
ranges. One study did not report a total treatment duration but did report
length of stay and follow up treatment separately (Nerup 2013). Time to
complete healing or closure was reported in 7 studies (Arezzo et al. 2015;
Boschetti et al. 2018; Jimenez-Rodriguez et al 2018, Milito et al. 2017; Rottoli
et al 2018; van Koperan et al 2009; Wasmann et al. 2019). Median time to
complete healing ranged from 40 to 60 days (Arezzo et al. 2015; Milito et al.
2017; Rottoli et al. 2018; van Koperen et al. 2009). Mean time to closure was
1016.5 (range 2-28) weeks in one study (Boschetti et al. 2019) and 22.3+14.7
days for patients who underwent anterior resection in one study (Jimenez-
Rodriguez et al. 2018).

Duration of treatment was reported in (Kuehn et al. 2016; Riss et al. 2009;
Schiffmann et al 2019; Srinivasamurthy et al. 2013; Strangio et al. 2015;
Weidenhagen et al. 2008; Martel et al. 2018). Median treatment duration
ranged between 21 days and 28 days but the number of treatment days
ranged from 1 to 109 days (Kuehn et al. 2016; Riss et al. 2009;
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Srinivasamurthy et al. 2013; Strangio et al. 2015; Martel et al. 2018). Total
treatment duration was 34.4 + 19.4 days (4-79 days) in one study
(Weidenhagen et al. 2008).

One study (Nerup et al. 2013) reported that patients continued treatment for a

median 18 days (3-40 days) following a period of inpatient treatment.

One study (Schiffman et al. 2019) reported a significant difference (p=0.04) in
mean length of treatment between patients who were treated with
radiochemotherapy (31.1 days) compared with patients who had not received

radiochemotherapy (15.9 days).

One study (Wasmann et al. 2019) reported a median time to anastomotic
closure of 30 days (IQR 17-40 days) in patients with endo-SPONGE assisted
closure of anastomotic leak compared with 76 days (IQR 49-339) for patients

in whom anastomotic leak was managed without endo-SPONGE (p<0.001).

Complications
Complications were reported in 12 studies (including one abstract). One study

(Boschetti et al. 2018) reported a colon perforation in one patient as a result of
trying to increase the fistula size to accommodate endo-SPONGE. One study
(Huisman et al. 2019) reported chronic sinus in three patients. Three studies
(Mussetto et al. 2017, Nerup et al. 2013, Riss et al. 2010) reported stenosis in
a total of 4 patients. Two studies (Riss et al. 2010 and van Koperan et al.
2009) reported recurrent symptomatic abscess in a total of 7 patients and one
study (van Koperan et al. 2009) reported bleeding in the abscess cavity. One
study (Strangio et al. 2015) reported that 1 patient developed ileal fistula and
underwent surgical re-intervention. Three studies (Jimenez-Rodriguez et al.
2018, Milito et al. 2017, Wasmann et al. 2019) reported no complications
during treatment while one study (Weidenhagen et al. 2008) reported minor
bleeding in some patients. In one abstract (DiMitri et al. 2010) one patient

experienced arterial bleeding.

Length of stay
Length of hospital stay was reported in three studies (Nerup et al. 2013;

Rottoli et al 2018; Weidenhagen et al 2008). Mean length of stay was
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30.5%£12.8 days in one study (Weidenhagen et al. 2008) while median length
of stay was 15.5 days (Rottoli et al. 2018) and 25 days (Nerup et al. 2013).
Total length of stay ranged from 6-69 days across all three studies. In a
number of studies (Arezzo et al., 2015; Boschetti et al., 2018., Manta et al.,
2016; Milito et al., 2017; Riss et al., 2009), length of hospital stay would not be
an applicable outcome as patients were treated as outpatients indicating that
treatment of anastomotic leaks using Endo-SPONGE might not incur any

additional length of stay for patients.

Patient reported outcomes
Patient outcomes were reported in only two studies (Huismann et al. 2019;

Riss et al. 2009). Patient acceptability was high with 6/8 patients willing to
undergo Endo-SPONGE treatment again if necessary (Riss et al. 2009).
Functional bowel outcome was measured using a validated quality of life
questionnaire in one study (Huismann et al. 2019). Thirteen patients who had
undergone treatment with Endo-SPONGE completed the low anterior
resection syndrome score (LARS) questionnaire and results were compared
with questionnaires completed by 21 patients who did not have anastomotic
leak following surgery. The median LARS score in the Endo-SPONGE group
was 37 (23-32) points compared with 30 (4-41) in the comparison group
(lower score relates to better quality of life). In the Endo-SPONGE group,
three patients (23%) had minor LARS and ten patients (77%) had major LARS
and no significant difference in LARS scores was found between the early and
late Endo-SPONGE groups (p = 0.72).
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Table 2: GRADE Quality Assessment

Certainty assessment

Ne of studies Study design Risk of bias

Overall Success Rate (follow up: range 1.5 to 96 months)

- Other Certainty
Imprecision : .
considerations

21 observational serious &b serious °© serious ¢ serious b none OO0
studies VERY LOW
Stomallleostomy reversal/Bowel continuity restored (follow up: range 1.5 to 96 months)
15 observational serious ®® not serious serious 9 serious b none 000
studies VERY LOW
Number of treatment sessions (follow up: range 2 months to 89 months)
19 observational serious >f serious 9 serious ¢ [ not serious " none OO0
studies VERY LOW
Treatment Duration (follow up: range 1.5 months to 89 months)
15 observational serious > not serious serious 9 not serious none 000
studies VERY LOW
Length of Hospital Stay
3 observational serious i serious | serious ¢ | not serious k none 000
studies VERY LOW
Mortality
10 observational serious %1 not serious not serious | not serious none 000
studies VERY LOW

Complications
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Certainty assessment

Other Certainty
Ne of studies Study design Risk of bias | Inconsistency | Indirectness | Imprecision : .
considerations
11

observational serious > not serious serious ¢ not serious none OO0
studies VERY LOW
Health Related Quality of Life
2 observational serious i serious ! serious ¢ serious ! none OO0
studies VERY LOW

Explanations

a. N=21 observational studies (N=16 Non comparative, retrospective case series ; N=1 prospective case series; N=1 non-matched comparative study (not randomised);
not reported in two studies and unclear in one whether they are retrospective or prospective).

b. All studies have small sample sizes due to the fact that anastomotic leak is not a common occurrence after colorectal surgery

c. Reported success rate ranged from 56% to 100% however success was defined differently across studies

d. While most of the studies use Endo-SPONGE, without a direct comparator it is difficult to assess the relative effect of Endo-SPONGE compared with standard care
e. Non comparative case series studies, reporting of outcome varies between reporting rate of stomalileostomy reversal, time to stoma ileostomy reversal, restoration of
bowel continuity, and preservation of bowel continuity

f. The outcome is not clearly defined in the studies. It is not clear whether the number of treatment sessions/exchanges equates to the number of sponges used in each
session. Some studies report the number of sponges and not the number of treatment sessions.

g. Number of sessions ranges from 2.2 to 13 across individual studies but these are variably reported as means, medians and counts.

h. It is unlikely that reporting of this outcome is imprecise in individual studies as the number of sessions/exchanges or sponges used is a simple count however care
should when comparing this outcome across studies (see inconsistency)

i. Non comparative case series studies

i. Reported time to healing ranged between a median 21 to 60 days. Some studies reported mean time to healing.

j. Reported as a median in two studies and a mean in one study.

k. Unlikely to be imprecise as this is a simple count for length of stay however care should be taken when comparing across studies (see inconsistency)

I. Only two studies report any HRQoL outcomes and they both report differently - one reporting LARS score and one reporting patient satisfaction
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Table 3: Outcomes reported by study

Outcome >

Study ¥

Arezzo (2015)

Italy (single centre)

November 2008 to
June 2013

Overall success rate

79% (11/14)

e 90% (9/10) in acute
leaks (<60 days) and
50% (2/4) in chronic
leaks (>60 days)
(p=0.176).

e Success in 100% (8/8) of
patients with stoma and
50% (3/6) in patients
without it (p=0.055)

e Success in 71% (5/7) of
patients after
radiotherapy and 86%
(6/7) among untreated

(p=1)

Stomallleostomy
reversal
Mortality
Continuity
restored

Not
reported

Time to
treatment
completion

Median time to
complete
healing 40.5
days (8-114)

Number of
treatment
sessions

Median
number of
treatment
sessions 12.5
(range 4-40)

Complications

Length of
hospital
stay

Quality of life

For patients
with acute
leaks, initial
treatment
was on an
inpatient
basis with
patients
discharged
within 1
week to
continue
treatment
as
outpatients
if
appropriate

Chronic
leaks all
treated on
an
outpatient
basis
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Outcome >

Study V

Overall success rate

Mortality

Stomallleostomy
reversal

Continuity
restored

Time to
treatment
completion

Number of
treatment
sessions

Complications

Length of
hospital

stay

Quality of life

Boschetti (2018) 93% (27/29) success Not At 6 months, Mean time to Mean number = 1 patient with Not
(closure of cavity to <1cm) reported 85.7% (n=18) of | treatment to of treatment colon applicable
France (2 centres) patients closure 10£6.5 | session was perforation
24/29 successfully closed at presenting with a | (range 2-28) 18.6 +13 following All patients
January 2013 to 6 months stoma had weeks (range 4-57) attempt to treated on
December 2016 closure of stoma increase fistula | an
size to facilitate = outpatient
endo-SPONGE  basis
treatment
Huisman (2019) 85% (17/20) (reduction of Orelated = Bowel continuity Chronic sinus N/R Quality of life:
cavity with complete to Endo- | was restored in developed in 3 3 patients
Netherlands (2 granulation) SPONGE | 70% (14/20) and (15%) patients (23%) had
centres) (1 stoma reversal who received a minor LARS,
N=3 patients had planned unrelated  occurred in 14/18 definitive 10 patients
January 2012 to surgery after a median 2 ) (77.8%) of stoma. (77%) had
August 2017 Endo-SPONGE treatments patients major LARS.

Median time from
primary resection
to stoma reversal
was 10 [3—-15]
months
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Outcome >

Study V

Overall success rate

Mortality

Stomallleostomy

reversal

Continuity
restored

Time to
treatment
completion

Number of
treatment
sessions

Complications

Length of
hospital
stay

Quality of life

Jiménez Rodriguez 91% (20/22) (cavity closure) | O related = 5/13 (38.46%) Mean time to Mean number = None during N/R (listed
(2018) to Endo- achieve healing: = of endoscopic = procedure as an
Full resolution was achieved | SPONGE 223 +14.7 sessions per outcome)
Spain (single centre without further surgery fora (3 days; 24.0 £ patient: 3.1 £ n=1 stenosis,
total of 19 patients, who unrelated 15.5 days for 1.9 in the n=1 chronic
Study period not were followed- up for a ) the anterior anterior fistula and n=1
reported minimum period of 1 year. resection group | resection osetomylitis
and 19.8 + group and 3.2
14.09 days for 1 1.8 in the
the Hartmann Hartmann
group. group.
Katz (2018) 100% (6/6) (fully recovered) = Not 4/5 Mean number N/R
reported of exchanges:

Israel (single centre)

1 patient treated with endo-

3.6 (range 3-5

SPONGE and antibiotics exchanges)
May 2014 to
December 2016 Sepsis control was
achieved following the initial
treatment (antibiotics, Endo-
SPONGE, and diversion).
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Outcome >

Study V

Overall success rate

Mortality

Stomallleostomy

reversal

Continuity
restored

Time to
treatment
completion

Number of
treatment
sessions

Complications

Length of

hospital

Quality of life
stay

Keskin (2015) 80% (12/15) (sufficient Orelated | 10/14 Average N/R
granulation) to Endo- number of
Turkey (single centre) SPONGE sponge
3 applications
unrelated was 2.2
) (range, 1 to 5)
May 2009 to May 2014
Kuehn (2016) 90% (18/20) Not 15/19 23 days (range = Number of None reported | N/R
reported 2-109) sponge during
Germany (single insertions 7 (1 = procedure.
centre) - 37) for
anastomotic
2007-2015 leak
population
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Outcome > Stomallleostomy
reversal Time to Number of Length of
Overall success rate Mortality treatment treatment Complications hospital Quality of life
Continuity completion sessions stay
Study ¥ restored
Manta (2016) 100% (7/7) (complete Not Not
leakage closure with Endo- | reported Applicable
Italy (2 centres) SPONGE
All patients
April 2009 to 78% (14/15) closure for treated as
September 2014 OTSC outpatients
50% (2/4) with OTSC +
stent
Milito (2017) Not Median healing | Between 3-14 | No Not
reported time was 37 sponge intraoperative Applicable
Italy (single centre) days (19-55) exchanges for | complications.
each patient Patients
January 2007 to Median time of No specific treated as
December 2014 the outpatient side effects outpatients
therapy was 35 during or after
days (16-51) the therapy.
N=5 had mild
anal pain
successfully
treated
medically.
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Outcome >

Study V

Overall success rate

Mortality

Stomallleostomy

reversal

Continuity
restored

Time to
treatment
completion

Number of
treatment
sessions

Complications

Length of
hospital
stay

Quality of life

Mussetto (2017) Closure of leakage was 0 related Median Mean number = During follow- N/R
achieved in 10/11 (90.9%) to Endo- treatment of treatments up
Italy (single centre) (decreased cavity covered SPONGE duration 37 was 16 (range = complications
with granulation tissue (2 days (18-65 9-23) were observed
March 2010 to preventing insertion of unrelated days) in 2/11 (18%;
February 2015 further sponges) ) stenosis in
both)
Nerup (2013) Healing of the O related | Stoma closure Median length Median Complications | Median stay
perianastomotic abscess to Endo- | rate was 12/13 of stay was 25 number of 113 (7.7%; 25 days (7-
Denmark (2 centres) cavity was successful in SPONGE | (92%) days (7-39) and | treatments per = stenosis 39 days)
13/13 (100%) (successful treatment patient was 8 | treated with
February 2008 to 2012  healing) continued fora  (1-18) surgical
median 18 days intervention)

(340 days)
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Outcome >

Study V

Riss (2010)

Austria (six centres)

2009-2009

Indications for endo-
SPONGE treatment
was AL in 17 patients
and rectal stump
insufficiency in 3.
Results not
disaggregated for AL

Overall success rate

Long term continued
success 15/20 (75%)

Stomallleostomy
reversal
Mortality
Continuity
restored

0 related Stoma reversal in
to Endo- 13/17 (76.5%)
SPONGE

5

unrelated

)

Time to
treatment
completion

Median duration
of therapy was
21 days in
groups of
patients who did
or did not
develop an
abscess

Number of
treatment
sessions

Complications

1/20 of patients | N/R
developed anal
stenosis. 5/20
(25%)
developed a
recurrent
symptomatic
abscess (3/5
stage C, 1/5
stage B, 1/5
stage A)

Length of
hospital

Quality of life
stay
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Outcome >

Study V

Riss (2009)

Austria (single centre)

September 2007 to
June 2008

3 of 9 patients were
suffering from rectal
stump failure and only
6 AL. Results not
disaggregated for AL.

Overall success rate

66.6% (6/9) successful
leakage healing (cleaning
and shrinking or wound,
nearly closed and covered
in granulation tissue)

Mortality

0 related
to Endo-
SPONGE
(1

unrelated

)

Stomallleostomy
reversal

Continuity
restored

Time to
treatment
completion

Median total
time of
treatment was 3
weeks (2-8)

Median duration
of Endo-
SPONGE
replacement
was 15 min (5-
65)

Number of
treatment
sessions

Complications

Length of
hospital
stay

Not
reported in
detail —
reported as
necessary
for Endo-
SPONGE
replacemen
t

Quality of life

Median score
for ‘patient’s
satisfaction’
was 3 (0-9),
‘alteration in
daily life
activity’ was 5
(1-9) and ‘pain
sensation’ 3
(0-6) during
the Endo-
SPONGE
treatment. 6/8
patients would
undergo the
treatment
again, 2/8
would not.
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Outcome >

Study V

Overall success rate

Mortality

Stomallleostomy
reversal

Continuity
restored

Time to
treatment
completion

Number of
treatment
sessions

Complications

Length of
hospital
stay

Quality of life

Rottoli (2018) 100% (8/8) (cavity reduced | Not lleostomy was complete Endo- No patients Median
in size and covered in reported reversed in 7/8 at | healing of the SPONGE reported 15.5 days
Italy (single centre) granulation tissue) a median of 2.5 leak was treatment incontinence to = (6-48)
(1-6) months from | documented started at a faeces or gas
March 2016 to March the confirmation after a median median of 6.5
2017 of healing of 60 (24-90) (1-15) days
days from the after diagnosis
first treatment and lasted for
a median of 12
(3-32 days)
Device was
replaced a
median of 3
(1-10) times
Schiffmann (2019) Endo-SPONGE + Orelated | Long-term Mean length of | Mean number N/R
neoadjuvant to Endo- preservation of treatment was of sponges 9.6
Germany (single radiochemotherapy —90.9% SPONGE  continuity was 31.1 days in in nRCT group
centre) (10/11 versus Endo- 63.6% (7/11)in nRCT group versus 5 in
SPONGE only - 100% (8/8) nRCT group versus 15.9 Endo-Sponge
November 2007 to (p=0.381) versus 62.5% days in Endo- only group
March 2015 (5/8) in Endo- Sponge only (p=0.042)
Success definition not Sponge only group (p=0.04).
reported group (p=0.96)
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Outcome > Stomallleostomy
reversal Time to Number of Length of
Overall success rate Mortality treatment treatment Complications hospital Quality of life
Continuity completion sessions stay
restored

Study V

Srinivasamurthy Closure or reduction Not lleostomy Median Median N/R
(2013) achieved in 75% (6/8) reported reversal in 5/8 treatment number of
(63%). period: 26 days | sponge
UK (single centre) (range 7-49 applications: 4
Restoration of days) (range 1-7)
September 2007 to bowel continuity
May 2011 within or after 6

weeks of initial
surgery in 4/5
(80%) and 1/3

(33%),

respectively.

Overall 62.5%

(5/8).
Strangio (2015) Complete healing in 88% Orelated | Closure of Median duration | Median 1 patient N/R

(22/25) to Endo- | protective of 4 weeks number of developed ileal

Italy (single centre) SPONGE | ileostomy and (range 1-32) applications fistula and

restoration of per patient underwent
September 2008 to bowel continuity was 9 (1-39) surgical re-
October 2013 achieved in 11/13 intervention.

(84.6%) of

patients; 2 had
definitive stoma
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Outcome >

Study V

Van Koperen (2009)

The Netherlands
(multicentre)

July 2006 to April 2008

Overall success rate

Closure of the abscess
cavity was successful in
9/16 (56%) patients

Mortality

Not
reported

Stomallleostomy
reversal

Continuity
restored

Stoma reversal in
5/9 patients with
closed abscess
cavity. 2 on
waiting list and 2
with definitive
stoma.

Time to

treatment
completion

Median of 40
days (28-90)

Number of
treatment
sessions

Median
number of
sponges
initially places
was 1 (1-3)

Median
amount of
sponge
replacements
was 13 (8-17)

Complications

N=1 had
bleeding in
abscess cavity,
N=1 had
stopped
treatment due
to pain, n=1
stopped
treatment due
to insufficient
cavity closure,
n=2 had
recurrent
abscess

Length of
hospital
stay

Quality of life

N/R
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Outcome > Stomallleostomy

reversal Time to Number of Length of
Overall success rate Mortality treatment treatment Complications hospital Quality of life
Study ¥ Continuity completion sessions stay
restored
Wasmann (2019) 100% (18/18) at 6 months Not Median time to Median time to | Mean number = Complications = N/R
for ESC group reported stoma reversal anastomotic of Endo- of anastomotic
The Netherlands was 4 months closure 30 days = SPONGE leakage
(single centre) 66.7% (14/21) at 6 months (IQR 3-6) for ESC | (IQR 17-40) for | changes per treatment n=0
for CM group group ESC group person was (0%) in ESC
2002-2017 2.7 (SD 1.4), group
p=0.01 4 months (IQR 3- | 76 days (IQR
13) for CM group | 49 — 339) for Number of 2 (9.1%) in CM
Cavity clean without CM group Endo- group
significant proximal pouch P=0.43 SPONGE
retraction p <0.001 changes after
discharge
n=23/48
(47.9%)
Mean number
of Endo-
SPONGE
used per
person was
3.2(SD 1.7)
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Outcome >

Study V

Weidenhagen (2008)

Germany (single
centre)

2002-2004

Overall success rate

Definitive healing in 96.6%
(28/29)

Mortality

0 related
to Endo-
SPONGE

Stomallleostomy

reversal

Continuity
restored

Stoma was
closed in 22/25.
Time to closure

was 168.9 + 81.7

days (9-321
days).

Time to
treatment
completion

total treatment
duration was
3441194
days (4-79
days)

Number of
treatment
sessions

total number
of endoscopic
sessions per
patient was
11.4+6.3(1-
27)

For 25/29
therapy was
continued as
an ambulatory
(outpatient)
treatment

Complications

No major
bleeding
occurred,
minor bleeding
observed in
some patients
on removal of
sponge.

Length of
hospital
stay

Quality of life

Mean
hospital
stay
30.5£12.8
(range 10-
69)
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Outcome > Stomallleostomy
reversal Time to Number of Length of
Overall success rate Mortality treatment treatment Complications hospital Quality of life
Continuity completion sessions stay
restored

Study V

3 pts achieved a significant

DiMitri (2010) improvement with cavity N=3/3 had stoma N=1 required N=1 arterial N/R
reduction <1 cm closed just one bleeding
Abstract only session. n=3
Symptomatic and leak mean 6.3
Italy (single centre) recurrence in n=2/3 after a sessions
mean of 5.5 months form (range 6-15)
January to October the stoma closure and 30.3 days
2009 (range 20-50).
N=1 stopped

treatment after
6 sessions (20
days) due to

adverse event

Martel (2018) Abstract = N=4 had definitive closure Median duration | Median N/R
only of cavity of treatment number of
was 28.5 days sponge
Northern Ireland (8-40 days) changes 7 (2-
(single centre) 11 changes)
November 2008 to

January 2013
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Outcome >

Study V

McAuley (2013)
Abstract only

UK (single centre)

January 2011 to March
2013

Overall success rate

N=2 almost complete cavity
closure, n=1 a residual
2.5cm cavity

Mortality

Stomallleostomy
reversal

Continuity
restored

Time to Number of
treatment treatment
completion sessions

Mean number
of sponge
changes 9 (7-
12)

Length of
Complications hospital Quality of life
stay

N/R

Abbreviations: AL-Anastomotic Leak; LARS — low anterior resection syndrome score; CM — conventional management; ESC — Endo-Sponge Closure
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5 Adverse events

The company submission reports no field safety notices or medical device
alerts for this technology. There have been no re-calls and complaints related
to Endo-SPONGE are very low.

The EAC searched the MHRA database and identified no adverse events.
The EAC noted that the rate of complaints provided by the company appears
to have increased in 2019 compared to previous years. The company
acknowledge the increase and highlight that none of the complaints were
related to clinical use of Endo-SPONGE. The maijority of complaints related to
packaging or kit content issues. The EAC highlight that although the number
of complaints increased in 2019, the number of complaints is extremely low

and does not believe that there are any safety concerns at this time.

6 Evidence synthesis and meta-analysis

The company submission included two published systematic reviews with
evidence synthesis (Shalaby, 2019 and Popivanov, 2019). In addition, the
company included evidence synthesis of data for outcomes not included in the

published studies following the methodology used in Popivanov, 2019.

No critical appraisal of the published evidence synthesis has been included in
the company submission. The EAC therefore had concerns about using the

methods of the Popivanov study to analysis data for additional outcomes.

The EAC appraised both reviews (table 3 and Appendix A) and concluded
that Popivanov et al (2019) is a critically low quality review while Shalaby et al
(2019) is a low quality review as assessed using AMSTAR (Shea et al 2017).
Popivanov et al (2019) aimed to review the literature on endoluminal negative
pressure therapy (ENPT) for colorectal anastomotic leak which fits within the
scope of this report. The literature search however, was not comprehensive
and studies included in the review were not described in any detail in terms of
study aims, methodologies or potential risks of bias. Included studies were
described as primarily low quality but no details of how quality was assessed
were provided. Shalaby et al (2019) aimed to evaluate the safety and efficacy
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of EVT in the treatment of anastomotic leakage and rectal stump insufficiency
after Hartmann’s procedure. The literature search, while more comprehensive
than Popivanov et al (2019) was conducted only to July 2017 meaning there
is potential for relevant studies to be missed. Quality and risk of bias of the

included studies was assessed using appropriate checklists.

A third systematic review (Clifford et al. 2019) was listed in the included
studies in the company submission however it was not critically appraised and
the outcomes and results were not discussed. Critical appraisal of the review
using AMSTAR (Shea et al. 2017) by the EAC indicates that it is a critically

low quality review.

The company submission also includes an evidence synthesis of published
data for Endo-SPONGE which includes some additional outcomes not
reported in the published reviews. The EAC note that the evidence base
(published studies) used in the company evidence synthesis is largely the
same as that used in the published reviews indicating high level of agreement

relating to the evidence base and key studies for this population.

Appendix B of the company submission appears to be an evidence synthesis
of current therapies (not including Endo-SPONGE) which the company is
using as indirect comparator evidence for Endo-SPONGE. The company
submission provides no narrative around the comparator evidence and there
are no critical appraisals of the studies used in the comparator analysis. There
is no discussion around the limitations or risk of bias of the individual studies.
In relation to the evidence synthesis specifically, the company does not
address the high degree of heterogeneity as identified by the extremely high I?
values (67% to 100% for all outcomes apart from stoma reversal rates). The
EAC therefore has concerns about the appropriateness of evidence synthesis
of this study data without adequate discussion of the individual studies. The
EAC also has concerns about the appropriateness of the comparison to other
treatment methods, particularly in the absence of any discussion of the

limitations of such indirect comparisons.
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The company submission does not provide any detail of decisions taken to
select data for inclusion from individual studies, particularly the evidence
synthesis of comparator studies and as a result the EAC has not been able to

validate all of the data in the evidence syntheses.

The EAC note that the company have used a number of the results from their
evidence synthesis in the economic analysis and based on the issues
highlighted above, the EAC have some concerns about the appropriateness
of this. The EAC have provided some pooled results for success rate for non-
operative treatment and for stoma reversal as these are key clinical

parameters in the economic model (see section 8.3).

Pooled analysis indicates an 85% success rate for Endo-SPONGE but the
range from individual studies was 40% to 100%. This compares well with the
company evidence synthesis which suggest an 88.8% success rate (weighted
mean; 95% CI 85.2 to 92.4; 1°=9%) but again a wide variation across individual
studies (56% to 100%).

The company have used percutaneous drainage (PD) as the comparator in
their economic model with data based on their pooled analysis of comparator
studies. The company submission indicates that non-surgical treatment
success rate was 57.4% (weighted mean; 95% Cl 41.8 to 72.9%; 1>=77%)
however the EAC note that this includes all non-surgical treatments and as
the company model is comparing Endo-SPONGE with PD specifically this rate
may not be reflective of PD treatment. The EAC attempted to extract data
relevant to PD only and note that only 3 studies (Blumetti et al 2014; Damreur
et al 2009 and Felder et al 2014) appear to report successful treatment with
PD as an outcome however the reporting is not very clear so this is difficult to
validate. From these 3 studies (Blumetti et al 2014; Damreur et al 2009 and
Felder et al 2014) the rate of success for PD is 70% (the range is 29-82%)
which seems closer to the success rate of Endo-SPONGE than the success
rates suggested in the company submission. The EAC considers that based
on this, treatment with PD may have similar effectiveness to Endo-SPONGE
or that while Endo-SPONGE may improve success rates, the degree of
improvement may vary.
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For stoma reversal rates, the EAC pooled analysis indicated that stoma
reversal occurs in approximately 77% of patients (range 38.5% to 100%)
when using Endo-SPONGE which again compares favourably with the
company analysis which suggests a 79% success rate (weighted mean;
95%Cl 71.9 to 86.1; 1°=36%) with a range of 38% to 92%.

For PD the company submission indicates that there is a stoma reversal rate
of 62.1% (weighted mean; 95% Cl 49.4 to 74.9%; |2 = 55%) with a range from
50% to 68%. The EAC has been unable to validate all of the data the
company have used in their evidence synthesis for this outcome. The EAC
report a rate of 82% (50% to 94%) for stoma reversal however this is based
on data from only two studies (Harris et al 2010; Sirois-Giguere et al 2013)
and one of these studies used trans anal drainage not percutaneous drainage
(Sirois-Giguere et al 2013). The addition of data for contained leaks from a
third study (Damraeur et al., 2009) gives a rate of stoma reversal of 64%
(30% to 94%). In the model the company used a rate of stoma reversal of
54.9% which is the weighted mean rate for stoma reversal for all AL treatment
(non-surgical (Byrn et al 2006; Damreur et al. 2009; Harris et al 2010; Sirois-
Giguere et al 2013 and surgical management (Khan et al. 2007; Ogilve et al
2012; Thornton et al 2011; Floodeen et al. 2017)). The EAC query whether
including the stoma reversal rate for operative treatment is an appropriate
reflection of the stoma reversal rate for non-surgical management. When
considering the data presented by the company from additional 4 surgical
studies (Khan et al. 2007; Ogilve et al 2012; Thornton et al 2011; Floodeen et
al. 2017) only, the stoma reversal rate is 52% which is lower than when
looking at both non-surgical only (62.1%) and the EAC PD studies only (82%)
and is towards the lower end of the range for both suggesting that surgical
treatment may result in lower stoma reversal rates. The EAC note that,
following additional information from the company, the addition of data on
contained leaks from one study (Damraeur et al., 2009) results in a stoma
reversal rate of 64% (30%-94%).

The EAC has not conducted a formal meta-analysis as there are no
comparative studies available nor has the EAC done any critical appraisal of
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the comparator studies used in the company submission. In addition, the EAC
was not able to validate some of the data used in the company submission,
particularly in relation to the studies used in the comparator evidence
synthesis as there was a lack of detail in the company submission around
what data were extracted and why. There were also a number of issues and
inconsistencies with referencing throughout the company submission, both
clinical and economic which made it difficult for the EAC to match data with

the correct studies.

Overall, the EAC consider the evidence synthesis is useful in providing an
indication the effectiveness of Endo-SPONGE therapy however caution is
advised when interpreting the results of the evidence synthesis as it is largely
based on very low quality data which will likely reduce the certainty of any

estimates.

7 Interpretation of the clinical evidence

Published evidence suggests that indications for primary colorectal surgery is
cancer (colorectal, rectal, rectosigmoid) in majority of patients which is
supported by clinical expert opinion of what happens in the NHS who
indicated that they treated primarily rectal cancer patients. One study was in
patients undergoing IPAA for ulcerative colitis suggesting a possible widening
of the patient population in whom Endo-SPONGE might be used to treat
anastomotic leaks. However, the EAC note that this was not a UK based
study, and one clinical expert suggests that IPAA may be a contraindication
while a second clinical expert suggests that IPAA would not be a
contraindication and the instructions for use for Endo-SPONGE do not list
IPAA as a contraindication. The EAC suggest that this should be given

consideration in relation to NHS patients.

The EAC assessed the evidence to be very low certainty for all outcomes
based on GRADE assessment however the EAC consider that this is a
reflection of the fact that the number of patients diagnosed with anastomotic

leak following colorectal surgery in the UK is very low.
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The published evidence is not clear that Endo-SPONGE would be used as a
replacement for antibiotics with six studies indicating that antibiotics were
used prior to or alongside Endo-SPONGE. This is supported by information
from clinical experts who suggest that antibiotics will be used to control sepsis
infection before treating the leak with Endo-SPONGE. One study investigates
the use of Endo-SPONGE prior to a planned surgical closure with the aim of
achieving an early surgical closure which may indicate a possible option for
Endo-SPONGE however this was in patients with IPAA.

The EAC note that use of Endo-SPONGE was associated with both outpatient
and/or inpatient treatments and involved general anaesthetic, light sedation or
no sedation depending on the patient condition. Again, this is reflective of the
experience of NHS clinical experts who suggest that there is no standard

approach to sedation and that it will be dependent on the patient.

The EAC highlight that based on the available evidence and clinical expert
feedback, there appears to be no ‘typical’ treatment pathway for patients

diagnosed with anastomotic leak.

The EAC conclude that Endo-SPONGE may be viewed as an addition to
currently available non-surgical treatment options for anastomotic leak prior to
surgical interventions with the aim of reducing the need for patients with
anastomotic leak to undergo further surgery. The EAC note that the company
submission indicates that on the current non-surgical pathway only patients
with grade 1 anastomotic leak would be eligible but with Endo-SPONGE a
proportion of the more serious grade 2 and grade 3 leaks could also be
treated non-surgically. The EAC acknowledge that it is possible that Endo-
SPONGE might mean that a proportion of patients become eligible for non-
operative treatment using Endo-SPONGE that would otherwise be treated
surgically, however one clinical expert reported not using a grading system
and just using clinical judgement based on patient condition to determine
whether Endo-SPONGE treatment was appropriate. A second clinical expert
indicated that when making a clinical decision it is generally binary - patients
considered to have a leak or not have a leak. In addition, the EAC note that
guidance from the Association of Surgeons of Great Britain and Ireland states
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that no consensus on grading system and state that ISREC is over simplistic.
Overall the clinical evidence suggests than Endo-SPONGE may successfully
treat anastomotic leaks reducing the need for further surgery however the
EAC consider the evidence to be very low quality, variable and inconsistent.
The EAC acknowledge that based on the small numbers of patients impacted,
the quality of the evidence is unlikely to improve over time. The EAC conclude
that the decision to use Endo-SPONGE should be made by the treating
clinician in discussion with the patient and should consider factors such as

severity of leak, patient condition, and patient acceptability.

71 Integration into the NHS
Information from three clinical experts suggests that the decision to use endo-

SPONGE needs to be made by an experience colorectal consultant. One
clinical expert suggests that Endo-SPONGE is labour intensive for the

surgeon and the patient.

The clinical evidence suggests that the majority of patients require at least
one inpatient treatment (initial treatment) and that outpatient follow-up
treatment is possible provided the patient is otherwise fit and well. Clinical
expert opinion suggests this is also true for the NHS with some patients being
treated entirely in the inpatient setting and some patients being treated as

outpatients depending on the health and condition of the patient.

The company provides initial training on use of Endo-SPONGE in a group
setting such as multi-disciplinary team meetings. No additional or on-going
training is required to use the device but the company will provide training if

requested.

One clinical expert suggests that the benefits of endo-SPONGE outweigh
those of current standard care. They reported that it gave excellent control
over sepsis and they were able to discharge patients from the hospital once
their health improved following which they were able to have planned
definitive surgery. One clinical expert indicated that the benefit of using Endo-
SPONGE is likely to be that it might reduce the time to reversal of stomas and

improve patient quality of life.
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Clinical experts suggest that there needs to be consideration given to Endo-
SPONGE treatment being done in endoscopy units and the possible resource

implications.

Overall the evidence suggests that integration into the NHS pathway would

not require significant changes to current practice.

7.2 Ongoing studies
The company submission does not include details of any currently ongoing

studies.

The EAC identified 1 study that is currently recruiting. This is an observational
patient registry seeking to enrol 100 participants and is due to complete in
2025.

Completion
date

Location Design Intervention Outcomes

NCT02477930 | to collectdataon | USA Observational | Endo- In-Hospital January
the clinical use of (Patient SPONGE survival-rate 2025
endoluminal Registry) [Time Frame: 6
vacuum (E-Vac) months]
therapy to treat

both upper and
lower intestinal
leaks and

perforations
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8 Economic evidence

8.1 Published economic evidence
Search strategy and selection

The Company did not find any relevant economic studies, but listed 21 studies
including outcome and resource data for the Endo-sponge pathway and 30
studies with outcome and resource data for the comparator pathway. The

EAC did not find any relevant economic studies.

Published economic evidence review
N/A

Results from the economic evidence
N/A

8.2 Company de novo cost analysis
Economic model structure

The Company submitted a model which they described as a budget impact
model comprising two separate decisions trees, one for Endo-Sponge and
one for a non-surgical comparator which was percutaneous drainage. NICE
MTEP methods states that “Given the remit of the programme, the approach
expected to be appropriate for most technologies is cost-consequence
analysis.” NICE usually produces a resource impact statement and template
following positive medical technologies guidance. Furthermore NICE has
produced a template for cost consequences models for the MTEP
programme. The Company has not given clear justification for their alternative
approach. A budget impact analysis is usually used to estimate the likely
change in expenditure to a specific budget resulting from the change in
intervention for planning purposes, and this can assess affordability, whereas
the cost-consequences model is intended to assess value for money. While
the submitted model can readily be adapted to calculate a cost per patient,
with a 10 year time horizon from the original treatment, the results presented
by the company do not reflect this. The company have used the budget
impact template to model 100 new patients entering the model for each of the

10 years included, with patients from previous years continuing their stoma
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care where relevant. The base-case results presented by the company are for
a 1 year time horizon, including costs for the treatment for 100 patients. The
submitted base case results can be divided by 100 to give per patient costs
for a 1 year time horizon. The EAC was able to use the structure of the
Company model as the basis for our modified model and to present results on

a cost consequences basis.

Each decision tree in the Company model has 4 branches for grades 1-4 of
AL. These lead to either surgical or non-surgical treatment, resulting in AL
healed or not healed and final outcome of a permanent stoma or the stoma
reversed. Non-surgical treatment is Endo-SPONGE in the treatment decision
tree and percutaneous drain in the comparator decision tree. The EAC note
that one clinical expert suggests that the grading system is not widely used
and that clinically the decision is whether a patient has an anastomotic leak or
not. The EAC has adjusted the decision tree to account for this (Figures 1 and

2). This has no impact on the model calculations.

The time horizon of the model is 10 years, although the results submitted
were for a 1 year time horizon. Clinical experts have suggested that the
indication for colorectal surgery in the majority of patients is rectal cancer.
Five year survival for rectal cancer patients is approximately 65% therefore
the EAC consider a 10 year time horizon to be appropriate. The perspective is
stated to be NHS which is in line with the scope. The model calculations did
not include any discounting or take account of survival rates. This would be

inappropriate if considering a 10 year model for this population.

The EAC stress tested the model to ensure functionality and while the model
largely functions as expected the EAC identified a number of issues (appendix
D). In particular the EAC noted that when making changes to some inputs the

change may not be carried through the model, as expected.

A small correction was made to calculation of the procedure costs. The model
applies the difference in cost between Endo-SPONGE and percutaneous
drain procedures to the total number of Endo-SPONGE procedures rather

than calculating the cost of each arm individually. This does not account for
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the different proportions of surgical and non-surgical procedures in each arm.
The EAC corrected this resulting in a small reduction of cost saving (Appendix
E). All results reported by the EAC for the company model include this

correction.
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Figure 1: Decision Tree for Current Care Pathway
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Figure 2: Decision Tree for Endo-SPONGE pathway
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8.3 Assumptions in the company model
The company have made a number of assumptions around the number of

patients with anastomotic leak likely to initially be treated operatively or non-
operatively with Endo-SPONGE compared with current non-operative
treatment. Additionally, the company have made a number of assumptions
around the number of patients who will be unsuccessfully treated non-
operatively and will require re-operation. Details of all the assumptions in the
model identified by the Company are given in Table 4 below, together with

comments from the EAC.

Table 4: Assumptions in Company Submission

Assumption EAC comment

Proportion of patients with Anastomotic Leak

The number of patients treated by Endo-SPONGE is
likely to be much lower in each centre per year.
Discussions with clinical experts suggest the rate of
anastomotic leak in the UK is quite low therefore the
EAC consider it is unlikely that any centre would treat
Calculations based on 100 AL patients 100 patients per year and consider this to be reflected in
the small study sample sizes.

The EAC do not consider that the choice of patient
number will impact the decision making however
highlight that, the results in the company submission
should be divided by 100.

Information from Asteria et al. (2008) (retrospective
multicentre study including patients with a new
diagnosis of mid or low rectal cancer who underwent
sphincter saving surgery). Data is based on low number
of patients (n=79) with AL.

40.5% of leaks are grade 1, 32% of leaks
are grade 2, 21.5% of leaks are grade 3 and
5.1 % of leaks are grade 4

The EAC note that clinical experts suggest that a
grading system is not widely used.

Proportion of patients initially treated non-operatively
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More patients will initially be treated non-
operatively in the Endo-SPONGE arm than
in the comparator arm

If this assumption is not true, there will be a reduction in
the cost-savings due to Endo-SPONGE.

The EAC could not validate the company assumption
that approximately 27% more patients would be eligible
for non-surgical treatment on the Endo-SPONGE
pathway. The EAC did not identify any published
literature to support or refute the company assumption
that more patients would be treated with Endo-
SPONGE. It may be reasonable that there would be no
difference to the proportion of patients treated non-
surgically.

In current AL treatment pathway the
company assumed all grade 1 leaks will be
treated with non-surgically treatments and
all grade, 2,3 and 4 leaks will be treated
surgically

Assumption made by the company based on synthesis
of data from current pathway (using the weighted
mean). The EAC note that clinical experts suggest that
a grading system is not routinely used in the UK and
treatment of anastomotic leak will largely be dependent
on patient condition and clinician decision.

In Endo-SPONGE pathway Assume ALL
grade 1 leaks are treated non-operatively.
Assume grade 2 and 3 leaks, 50% of leaks
are treated non-operatively and 50% are
treated operatively. Assume all Grade 4
leaks are treated operatively

Assumption made by the company that Endo-SPONGE
will increase the number of patients who will be treated
non-operatively. The EAC note that clinical experts
suggest that a grading system is not routinely used in
the UK and treatment of anastomotic leak will largely be
dependent on patient condition and clinician decision.
The EAC could not validate the company assumption
that approximately 27% more patients would be eligible
for non-surgical treatment on the Endo-SPONGE
pathway. The EAC suggests that it might be reasonable
that there would be no difference to the proportion of
patients treated non-surgically.

Healing or re-treatment following non-operative treatment

ALL leaks failing to heal following non
surgical treatment (current pathway or
Endo-SPONGE pathway) will require
treatment by surgical means

The comparator arm has a greater proportion of leaks
failing to heal through non-surgical treatment.

The EAC agrees with the assumption that successful
treatment with Endo-SPONGE is greater than for
percutaneous drainage.

ALL leaks failing to heal following non
operative treatment (current pathway or
Endo-SPONGE pathway) will require
treatment by operative means

Assumption made based on results of evidence
synthesis — 11% of patients required additional surgery
with Endo-SPONGE. The EAC accept this assumption
based on review of the literature but will test this
assumption through sensitivity analysis.

Assume out of 100 patients in the current
AL pathway 75.433 will require a re-
operation

Company assumption based on the assumption that
57.2 patients will have re-operation as an initial solution
and 18.23 patients treated non-operatively will require
re-operation (total of 75.4 patients overall). The EAC
scenarios explore the impact if the proportion of patients
treated non-surgically is the same whether with Endo-
SPONGE or not, This would result in a reduction in the
proportion of patients treated surgically.
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Assume out of 100 patients 40.326 in the
Endo-SPONGE treatment will require re-
operation

Company assumption based on the previous
assumption that with the introduction of Endo-
SPONGE all grade 1, 50% of grade 2 and 50% of
grade 3 leaks will be treated non-operatively. This
means that the company assume that a total of 67.75
patients will be treated with Endo-SPONGE initially
and 32.25 patients will be treated operatively. Of the
patients initially treated with Endo-SPONGE the
company assume that 11.2% (n=7.53) will fail and
require re-operation. Total re-operations will therefore
be 39.78.

The EAC assume that 37.2% of patients will be
treated surgically initially. As a result, the number of
patients treated surgically following an unsuccessful
Endo-SPONGE treatment will be lower than for
percutaneous drainage.

Number of re-operations saved with Endo-
SPONGE versus current AL pathway =
33.352 per 100 patients

Based on the previous information from evidence
synthesis. The numbers in EAC scenarios are lower as
different assumptions have been made (see table 6).

Stoma reversal following treatment

Stoma NOT reversed current AL pathway
44.5% of patients

This is based on a meta-analysis of patients who had a
successful stoma reversal following either surgical or
non-surgical treatment (the company base case uses
45.4% in the model).

Stoma NOT reversed Endo-SPONGE
pathway total 29.63 patients out of 100 of
patients

This is based on the proportion of patients having
surgical treatment plus the proportion of patients having
Endo-SPONGE treatment who do not have their stoma
reversed. (The company base case calculates 28.88 in
the model).

Based on the literature, the EAC has assumed that 52%
of patients treated surgically and 77% of patients having
Endo-SPONGE treatment will have a stoma reversal.

Number of permanent stomas saved with
Endo-SPONGE pathway compared with
current AL pathway, 18.41 per 100 patients

This is based on the proportion of patients having
surgical treatment plus the proportion of patients having
non-surgical treatment who do not have their stoma
reversed (The company base case calculates 16.52 in
the model, see table 6).

Based on the literature, the EAC has assumed that of
patients treated surgically, 52% and 62% of patients
treated non-surgically will have a stoma reversal.

The stoma reversal rate after a surgical
operation is the same in both pathways

Treatment Delivery

External Assessment Centre report: Endo-SPONGE for treating colorectal anastomotic leak

Date: March 2020

83 of 172




40% of treatments with Endo-SPONGE will
be inpatients.

This is a company assumption for which the EAC could
find no validation.

The EAC note from the literature that in most cases, the
first treatment with Endo-SPONGE was on an inpatient
basis with subsequent treatments on an outpatient basis
where possible.

Clinical experts also indicate that patients may be
treated entirely as inpatients or may have follow-up
treatments on an outpatient basis.

Equipment Requirements

Each Endo-SPONGE will be connected to
one Redyrob bottle.

Based on the communication with the company, EAC
learned that up to two sponges can be connected to one
bottle.

In addition, if more than two sponges are required, a
second bottle will be required.

8.4 Economic model parameters
The EAC clinical evidence review suggests that there is no ‘typical’ treatment

pathway for a patient diagnosed with anastomotic leak. In particular, decisions

relating to antibiotic use, sedation (general or local anaesthetic) or whether

patients are treated in an inpatient or outpatient setting appear largely to be

driven by clinician or patient preference and are dependent on the condition of

the patient.

The EAC approach is to model three possible scenarios based on the

available evidence using a number of assumptions to calculate appropriate

costs.

Scenario 1 (EAC suqgested costing): Endo-SPONGE requires the first

treatment to be inpatient, requiring a general anaesthetic and theatre.

Subsequent treatments are more minor and can be done in an outpatient

type setting.

Information from the clinical experts and from the literature suggests that

patients being treated with Endo-SPONGE will have at least one inpatient

appointment with general anaesthetic. Following initial application,

subsequent Endo-SPONGE changes may be on an outpatient basis with mild

sedation. Even where the patient is still an inpatient, the procedure may not

require use of theatre facilities or general anaesthesia.
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The EAC base case scenario assumes

that a patient has an investigation for anastomotic leak in theatre,
under general anaesthetic with the option to place Endo-SPONGE at

the same time

¢ the costs associated with this would be the Endo-SPONGE equipment

costs and 15 minutes of additional theatre time (including staff time)

e all subsequent Endo-SPONGE procedures are carried out as an
outpatient appointment or if the patient is already an inpatient, Endo-
SPONGE procedures are still carried out as a minor procedure in a
clinic type setting, and do not require a theatre. In either case the costs

are based on outpatient costs.

e costs incurred for all subsequent placement of Endo-SPONGE are the
Endo-SPONGE equipment costs plus endoscopy costs for an
outpatient setting (using NHS reference costs, which include staff

time).

e Inpatients do not occur additional bed days due to Endo-SPONGE,

therefore the minor procedure is the only additional cost.

e the same assumptions for settings and costs are used for the

comparator arm.

Scenario 2: Endo-SPONGE requires inpatient treatment and GA for the

duration of treatment

One clinical expert suggests that patients being treated for anastomotic leak
will be patients who are still being treated on an inpatient basis following their
primary surgery. Endo-SPONGE treatment would therefore be on an inpatient
basis and may require a general anaesthetic for each Endo-SPONGE

placement depending on patient condition.

In order to explore the cost impact, the EAC have modelled a scenario where

the patient has investigation for anastomotic leak in theatre under general
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anaesthetic, with the option to place Endo-SPONGE at the same time and all

subsequent Endo-SPONGE placements also require a theatre procedure.
This EAC scenario assumes

e that a patient has an investigation for anastomotic leak in theatre,
under general anaesthetic with the option to place Endo-SPONGE at

the same time

e the costs associated with this would be the Endo-SPONGE equipment

costs and 15 minutes of additional theatre time (including staff time)

e subsequent Endo-SPONGE placements will require a general

anaesthetic and theatre time.

e All patients are Inpatients do not occur additional bed days due to

Endo-SPONGE. Therefore the procedure is the only additional cost.

e costs incurred for subsequent placement are modelled using the cost
of Endo-SPONGE equipment plus day case endoscopy costs (using

NHS reference costs, which include staff time)
e the comparator arm is unchanged from EAC Scenario 1

Scenario 3: EAC base-case with percutaneous drainage added

Discussion with clinical experts indicated that there is a possibility that
patients will have a percutaneous drain and Endo-SPONGE treatment. To
explore the cost impact, the EAC modelled a scenario where the patient has
investigation for AL in theatre under general anaesthetic, with the option to
place Endo-SPONGE at the same time. A percutaneous drain is also placed

at the same time.
The EAC scenario assumes

e that a patient has an investigation for anastomotic leak in theatre,
under general anaesthetic with the option to place Endo-SPONGE and

percutaneous drainage at the same time
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e the costs associated with this would be the Endo-SPONGE equipment
costs and 15 minutes of additional theatre time (including staff time)
plus the cost of percutaneous drainage and 20 mins of additional

theatre time.

e Assumptions and costs for subsequent placements of Endo-SPONGE
or percutaneous drain are unchanged from EAC Scenario
1.percutaneous drain will be changed with the same frequency as in

the comparator arm.
e the comparator arm is unchanged from EAC Scenario 1

In order to explore the uncertainty around the clinical inputs, the EAC have
modelled these three scenarios using the clinical parameters submitted by the
company, and alternative parameters based on the EAC interpretation of the
data and the possibility that some assumptions may not be correct. These

have been modelled for a 1 year and 10 year time horizon.

8.5 Clinical parameters and variables
The main clinical parameters included in the company analysis include the

number of patients who are treated non-surgically either on the current
pathway or with Endo-SPONGE; the number of patients with a successful
non-surgical outcome, number of patients who have subsequent surgical
repair and the number of patients who have a stoma reversal following non-

surgical and/or surgical treatment.

The EAC agree that these are the key clinical parameters for consideration in
this patient group but have identified a number of points for discussion in
relation to the assumptions made by the company. These clinical inputs have
been modelled by the EAC as detailed below, however their remains

uncertainty over the most appropriate inputs to use.

There were some discrepancies between the companies values used in the
model and in the written submission. Where this is the case, the EAC have
taken the values from the written submission as the intended company

values.
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Proportion of patients treated non-surgically with Endo-SPONGE
compared with current non-surgical treatment of leak

Based on published literature, the company assumes that treatment with
Endo-SPONGE will mean that 50% of grade 2 and 50% of grade 3 leaks
could be treated non-operatively whereas without Endo-SPONGE only
patients with grade 1 leaks could be treated non-surgically. In the model, the
company assumes this means that 42.8% of patients would be treated non-
surgically without Endo-SPONGE and this would increase to 67.2% (67.7% in
model) with Endo-SPONGE.

The EAC note that clinical experts suggest that the grading system is not
used in a clinical setting and that the decision to treat a patient operatively or
non-operatively will depend on the patient condition. The EAC cannot
therefore validate the assumption that a proportion of grade 2 and grade 3
leaks would be treated with Endo-SPONGE.

The EAC note that the weighted mean (42.8%) used in the company
economic analysis is based on all non-surgical treatment, not just
percutaneous drainage which is the comparator in the model. From the
company evidence synthesis, the rate of anastomotic leak managed with
percutaneous drainage was 62.8% (range 28.5 to 100%). The EAC also note
that one study reports that 73% of anastomotic leaks were managed non-
surgically without Endo-SPONGE (Blumetti et al. 2014).

Based on the available evidence and clinical expert feedback, the EAC cannot
validate the assumption that Endo-SPONGE would result in an increase of
27% of patients eligible for non-surgical treatment as proposed by the
company. The EAC have therefore assumed that the proportion of patients
treated with Endo-SPONGE is the same as for other non-surgical treatments.
The EAC note that if the introduction of Endo-SPONGE does increase the
proportion of patients routed to non-surgical treatment, there would be an

increase in cost savings.

Success rates for non-surgical treatment
The company submission suggests that the anastomosis healing rate is

88.8% (weighted mean) for Endo-SPONGE with a range across studies of
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56% to 100%. EAC pooled analysis indicates an 85% success rate for Endo-
SPONGE but the range from individual studies was 40% to 100%. This
compares well with the company evidence synthesis. The EAC therefore
consider that a high success rate with Endo-SPONGE is a valid assumption

but notes the variation reported across the individual studies.

The EAC note that although the company model includes percutaneous
drainage as the comparator, the success rate of 57.4% used in the model is a
success rate for all non-surgical treatments. The EAC note that successful
treatment with PD as an outcome is not clearly reported but pooled data from
3 studies (Blumetti et al., 2014; Damraeur et al., 2009; Felder et al., 2014;) the
rate of success for PD is 70% (the range is 29-82%). The EAC therefore
model an assumption that 70% of PD treatments are successful. If treatment
with PD is not as successful as with Endo-SPONGE, the cost savings will

increase.

Proportion of patients who have a stoma reversal
The company have assumed that 45.4 % of patients in the current pathway

will not have their stoma reversed compared with 28.8% of patients in the
Endo-SPONGE pathway. The EAC note that these assumptions include the
patients who have stoma reversal following surgical treatment initially plus

patients who have stoma reversal following non-surgical treatment.

When considering the patients treated non-surgically only using Endo-
SPONGE, the EAC pooled analysis indicated that stoma reversal occurs in
approximately 77% of patients (range 38.5% to 100%) following treatment
with Endo-SPONGE which again is similar to the company analysis (79%
weighted mean). For stoma reversal following current non-surgical treatment
however, the EAC were unable to validate the data used by the company to
calculate a weighted mean of 62.1%. The EAC report a rate of 82% (50% to
94%) for stoma reversal following percutaneous drainage however this is
based on data from only two studies. As this is based on only two studies the
EAC modelling of clinical inputs uses the same rate of stoma reversal

following non-surgical treatment as the company submission (62%).
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In their submission, the company used a rate of stoma reversal of 54.5%
(weighted mean rate for stoma reversal for all AL treatment (non-operative
and operative)) for patients following surgical treatment in both arms (54.6%
in model). The EAC note that when considering the 4 additional studies in the
company evidence synthesis (Khan et al. 2007; Oglive et al. 2012; Thornton
et al. 2011 and Flooden et al 2015) the stoma reversal rate is 52% which

compares well with the company assumption.

The EAC modelling of clinical parameters therefore assumes that the rate of
successful stoma reversal following non-surgical treatment is 77% for Endo-
SPONGE and 62% for PD and 52% for stoma reversal following surgical

treatment of anastomotic leaks.

The EAC acknowledge that there are difficulties with validating assumptions
around the number of patients treated non-surgically and surgically on each
pathway as well as the number of patients who require a re-operation due to
failed non-surgical treatments. Clinical experts have confirmed that there is no
standard pathway for patients in terms of their treatment with the decision on
whether to treat surgically or non-surgically being based on the condition of
the patient. The EAC agree with the assumption that treatment with Endo-
SPONGE might reduce the number of patients who have a subsequent re-
operation and that patients treated with Endo-SPONGE are more likely to
have their stoma reversed compared with current treatment however remain

aware that the literature is poor.

Proportion of patients who fail non-surgical treatment and have
subsequent surgical treatment

The company assume (based on results of their evidence synthesis) that

100% of patients who fail with non-surgical treatment will go on to operative
treatment. The EAC considers this to be a valid assumption but notes that if
some patients do not require an operation, but are managed conservatively,

there may be a reduction in the cost saving due to Endo-SPONGE.

The company have assumed that based on the total number of patients on
the current pathway who have re-operation (including patients who have re-
operation following failed non-surgical treatment), the number of re-operations
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saved with Endo-SPONGE is approximately 33.5 per 100 patients (difference
between re-operations with current non-operative (75.4) and re-operations
with Endo-SPONGE (39.9). The EAC note that this difference is reliant on
earlier assumptions around the number of patients having re-operations on
each pathway being accurate. If, for example the proportion of patients being
treated non-surgically is the same whether Endo-SPONGE is used or not, the
number of patients who have surgical treatment initially also be the same and
the cost savings associated with Endo-SPONGE will be reduced accordingly.

. This is explored in the EAC scenarios.

Table 5: Clinical parameters used in the company’s model and any
changes made by the EAC

Variable Company Source EAC value EAC comment
value

Anastomotic leaks | 42.8% Company evidence | 62.8% The EAC cannot

non-operatively on synthesis validate the assumption

the current that Endo-SPONGE

pathway would result in an
increase of 27% of

Anastomotic leaks | 67.2% in Company evidence | 62.8% patients eligible for

treated non- submission, | synthesis non-surgical treatment

operatively with 67.7% in as proposed by the

Endo-SPONGE model company.

Successful non- 56.6% in Company evidence | 70% Successful treatment

operative on the submission, | synthesis with PD as an outcome

current pathway 57.4% in is not clearly reported

model but from 3 studies the

rate of success for PD
is 70% (the range is
29-82%).

Successful non- 88.8% Company evidence | 85% Result from EAC

operative with synthesis pooled analysis (range

Endo-SPONGE 40% to 100%)
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Surgery for failed 100% Company evidence | 100%
non-operative on synthesis
current pathway
Surgery for failed 100% Company evidence | 100%
non-operative with synthesis
Endo-SPONGE
Stoma reversalon | 54.5% in Company evidence | 62% Results from literature
current pathway submission, | synthesis (see section 9.4)
54.6% in
model
Stoma reversal 79.0% Company evidence | 77% Result from EAC
with Endo- synthesis pooled analysis (see
SPONGE section 9.4)
Stoma reversal 54.5% in Company evidence | 52% Results from literature
with surgical submission, | synthesis (see section 9.4)
treatment 54.6% in
model

The effect of the EAC changes are summarised in table 6 and further details

of EAC changes to the model are in Appendix E. In the model submitted by

the company, for every 100 patients treated the introduction of Endo-

SPONGE would avoid 35 re-operations and 15 permanent stomas. When the

EAC modelled the alternative clinical inputs, this was reduced to 9 re-

operations and 9 permanent stomas avoided per 100 patients.

Table 6: Re-operations and stomas avoided as modelled by company
and EAC at 1 year, per 100 patients

Per 100 patients in

model, at 1 year

Patients receiving initial
operative treatment

Company’s submitted model

EAC clinical inputs

Endo- [Percutaneous Oberations Endo- [Percutaneous Operations
SPONGE | Drainage P SPONGE| Drainage P
32.3 57.2 24.9 37.2 37.2 0
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Patients receiving operative
treatment subsequent to 18.2 10.7 94 18.8 9.4
non-operative failure
Total re-operations 39.9 754 35.6 46.6 56.0 9.4
Total stomas 28.9 45.4 16.5 32.3 41.7 9.4

Resource identification, measurement and valuation

The company has used a number of different costs and sources in their

model. The EAC have checked and validated the sources (Table 7) and made

corrections or adjustments where necessary.

The EAC note that the company submission has broken down the cost of

treatment into the various component parts (staff costs, theatre costs,

equipment costs etc.) and while most costs could be validated, there were

some costs which could not.

Table 7: Cost parameters used in the company’s model and changes

made by the EAC

Parameter

Staff time, per hour

Company

value

EAC value

Source

Nurse, band 5 £37.00 NA | PSSRU 2018
Nurse, band 6 £45.00 NA | PSSRU 2018
Nurse average £41.00 NA | Mean (not weighted)
Theatre Support , band 2 £22.00 NA | PSSRU 2018
Anaesthetist, Registrar £43.00 NA | PSSRU 2018
Anaesthetist, Associate specialist £105.00 NA | PSSRU 2018
Anaesthetist, Consultant £108.00 NA | PSSRU 2018
Anaesthetist AVERAGE £85.33 NA | Mean (not weighted)
Radiologist, Registrar £43.00 NA | PSSRU 2018
Radiologist, Associate specialist £105.00 NA | PSSRU 2018
Radiologist, Consultant £108.00 NA | PSSRU 2018
Radiologist average £85.33 NA | Mean (not weighted)
Consultant Colorectal Surgeon £108.00 NA | PSSRU 2018
Facilities
Based on a FOI request
NA | stating Chest X-ray tariff,
Chest x-ray £25 2014
NA | Assumes equivalent to 12
Xray department, per hour £300.00 Chest x-rays
NA | Unknown : Original link not
accessible, company
provided link to 2001 BSG
Working party report, but
relevant information could
Endoscopy unit, per treatment £94.30 not be identified by EAC
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Theatres

£1,200.00

£1,201.00

Company: NHS Institute for
Innovation and Improvement
“Improving quality and
efficiency in the operating
theatre”, 2009 (No inflation
applied)

EAC: ISD Scotland cost
book 2019, average hourly
cost for theatres (acute
sector)

Bed days

£413

NA

Company: NHS Wales
2011/12.

Duration of procedures

Surgery (hours)

4.5

3.95

Company: NHS
Improvement, Operating
theatres: opportunities to
reduce waiting lists (2019)
EAC: Ramsay 2012

Endo-SPONGE insertion (min)

15

unchanged

Company: (Arezzo et al.
2015b) (Riss et al. 2009)

Percutaneous drain insertion (min)

20

unchanged

On request company
provided a patient
information leaflet stating
that the procedure may be
over in 20 minutes

Number of procedures

Endo-SPONGE procedures

10.7

unchanged

Company submission, meta-
analysis (p.100)

Percutaneous drain procedures

4.4

unchanged

Harris et al. 2012 (5
patients)

Equipment costs

Endo-SPONGE sponge

£250.24

unchanged

Company submission

Redyrob bottle

£20.87

unchanged

Company submission

Percutaneous drain and bottle

unchanged

Company submission

Other costs, ongoing care

Stoma care (annual)

Alternative stoma care cost (EAC)

unchanged

Company submission,
based on multiple sources

££2896.96

Tillin et al (2005) inflated to
2018/9 costs

Staff costs:

The company have used PSSRU tables for staff costs, which is an

appropriate source, however these are used in addition to procedure costs

that already include staff time. Therefore the EAC has not used any of these

costs in their base model.
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Equipment costs:
The company have used their list price of £2502.39 for a pack of 10 Endo-

SPONGE sponges, and a cost of £208.72 for 10 Redyrob bottle (required for
each Endo-SPONGE procedure). The company have used a mean cost of
I for the percutaneous drain and bottle derived from 95 items taken from

NHS Supply chain. The EAC accept these costs.

Stoma care costs:
The company have calculated an annual cost of stoma care by taking costs

from Prescriber cost analysis (PCA) and Dispensing Applying Contractor
(DAC) information obtained from NHS Business Services. The total spend for
6 months is used to estimate an annual spend, this is then divided by the
estimated number of people with stomas to give a per patient cost. The EAC
is unable to access the source material for the costs, although large amounts
of data are included in separate spreadsheets of the model. The costs appear
to include disposable items for stoma care such as adhesive rings, adhesive
remover, bag covers, belts, solidifying agents, filters and dressings. It also
includes appliance use reviews, professional fees and stoma customisation
fees. From information the EAC have accessed from the NHS Business
Services, the items with calculated prices are chosen from a much wider list,
and there is no narrative explanation of the rationale for this. In addition the
spreadsheet of “Tableau data” is provided by Inspiremed, and the EAC have
no additional information on how this was calculated, but it appears to include

stoma plates and bags.

The company have considered a large number of costs from appropriate data
sources to compile the annual cost of stoma care of |l however the

EAC are not able to verify the accuracy or completeness of this costing.

Alternative sources for annual stoma care costs include economic analysis
included in a HTA reporting outcomes of electrically stimulated gracilis
neosphincter surgery (Tillin, 2005) which stated a cost of £2125 (2005). This
includes follow-up visits, GP visits, medications and stoma appliances. The
EAC has inflated to £2896.96 for 2018/19 costs, and used this in the

sensitivity analysis.
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Procedure costs
For each of the three main procedures modelled (Endo-SPONGE insertion,

percutaneous drainage insertion, and surgical repair) the company have taken
an hourly cost for the facilities and staff required and multiplied these by the
estimated time requirement. The cost of equipment specific to Endo-SPONGE
or percutaneous drainage has then been added. The EAC consider that the
facilities costs used all include staff time already, and have therefore
proposed alternative costing mechanisms, which are detailed below in tables
8 —10.

The Endo-SPONGE procedure is costed by the company as using an
endoscopy unit, with a cost of £94.30 per procedure. The company quote
“Approximately 530,000 endoscopies are performed each year at a cost to the
NHS of £50 million”. Regardless of the source or accuracy of this statement,

the cost of an endoscopy is assumed to include staff time.

The percutaneous drainage procedure is costed by the company as requiring
interventional radiology facilities. The cost for these facilities is based on a
cost of £25 per chest x-ray, estimated at 5 minutes duration. This has been
extrapolated to give a cost of £300 per hour in the submitted model. A chest
x-ray and interventional radiology placement of a percutaneous drain are not
comparable procedures, the source is poorly referenced, and as a tariff it is

likely to have included the cost of staffing in the original price.

Theatre costs used by the company are based on an NHS Institute for
Innovation and Improvement document “Improving quality and efficiency in
the operating theatre” published in 2009, which states “Running costs for an
operating theatre average approximately £1,200 per hour”. No additional
information is given in this document to indicate which costs are included as
running costs, or what the source of this data is, no inflation has been applied
to the cost. The EAC has investigated other possible sources of theatre costs.
ISD Scotland publish detailed costs in their annual Cost Book. Table SFR
5.10_20109 lists the total expenditure including direct staff costs, supply costs

and allocated costs, together with the total theatre hours per year. This gives
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an average theatre cost of £1201, for hospitals in the acute sector, although

there is a wide variation between the different providers.

The NICE guidance update for Colorectal Cancer (NG151) adopted this
method based on Ramsay 2012 (HTA Systematic review and economic
modelling of the relative clinical benefit and cost-effectiveness of laparoscopic
surgery and robotic surgery for removal of the prostate in men with localised

prostate cancer).

The time for the surgical procedure is based on a statement from NHS
Improvement that 4 hours was the most commonly planned duration for a
scheduled theatre session (for any procedure). There is no explanation given
for the use of 4.5 hours. The EAC identified a mean procedure length for
laparoscopic surgery to treat localised prostate cancer of 237 minutes, or 3.95
hours (Ramsay 2012) that was also used in the NICE guidance update for
Colorectal Cancer (NG151).

The procedure costs include an additional 14.18 bed days. This is based on
the difference in the company’s evidence synthesis between patients with AL
and those without. There is no justification given for using this data to model
the different length of stay for patients with AL who are treated operatively and
those who are treated non-operatively. The cost for the ward bed-days is
based on the NHS Wales Delivery plan for the critically ill (2013). A more
appropriate approach would have been to take the NHS Reference excess
bed day costs for Complex and Very complex large intestine procedures
(FF30A-FF31D), which gives a weighted mean of £335 per day (NHS
Reference costs 2017-18). The EAC have not explored this further as our

preferred approach does not include additional bed day costs.

Table 8: Endo-SPONGE placement

Company submission for all Endo-SPONGE placements
Endoscopy unit (for 15 minutes) £94.30 | PSSRU 2018
Consultant (for 15 minutes) £27.00 | PSSRU 2018
Nurse (for 15 minutes) £10.25 | PSSRU 2018
Endo-SPONGE sponge £250.24 | Company submission
Redyrob bottle £20.87 | Company submission
Procedure total £402.66
EAC alternative for initial placement, assuming during an investigative procedure in theatre
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Theatre time, including staff (15 300.25 | ISD Scotland Cost Book, 2019

min)
Endo-SPONGE sponge £250.24 | Company submission
Redyrob bottle £20.87 | Company submission

Procedure total £571.36
EAC alternative for subsequent placement, assuming outpatient clinic setting
NHS Reference costs, 2018/19, FEO1Z,
FEO02Z, FE30Z, FE40Z, FF31D, FF33B,
£199.74 | FF34C, FF36Z, FF41C, FF42Z, gen
surgery, col. Surgery, gastroenterology,

Procedure outpatients. Weighted average

Endo-SPONGE sponge £250.24 | Company submission

Redyrob bottle £20.87 | Company submission
Procedure total £470.85

Table 9: Percutaneous Drain placement

Percutaneous drain placement procedures
Company submission for all Percutaneous drainage placement

X-ray dept (15 min) £99.00 | PSSRU 2018

Radiologist (15 min) £28.16 | PSSRU 2018

Nurse (15 min) £13.53 | PSSRU 2018

Percutaneous drain and bottle Company submission
Procedure total £182.95

EAC alternative for initial placement, assuming during an investigative procedure in theatre

Hi‘r?;"“e time, including staff (20 £400.33 | 1SD Scotland Cost Book, 2019

Percutaneous drain and bottle Company submission
Procedure total £442.59
EAC alternative for subsequent placement, assuming outpatient clinic setting
£291.05 NHS Ref costs 2018/19, outpatients FF51E,
Procedure FF53A, YFOAC, Interventional radiology
Percutaneous drain and bottle Company submission
Procedure total £333.31

Table 10: Surgery costs
Surgical repair procedures

Company submission for all repeat surgical repair
Theatre (4.5 hours) £5,400.00
Surgeon (4.5 hours) £486.00 | PSSRU 2018
Anaesthetist (4.5 hours) £384.00 | PSSRU 2018
Scrub nurse (2 x 4.5 hours) £369.00 | PSSRU 2018
Theatre support (4.5 hours) £99.00 | PSSRU 2018
14.18 bed days £5,856.34

Procedure total £12,594.34 |
EAC alternative for repeat surgical repair (1)
Theatre time, including staff (3.95 £4,743.95 | ISD Scotland 2019 average hourly theatre
hours) cost.
No additional stay, already £0
inpatient

£4,743.95

Procedure total

EAC alternative for repeat surgical repair (2)
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NHS Ref costs 2018-19, weighted
Surgical procedure (includes 7 £8,523.68 | average, elective inpatient stay. FF30x,
days additional stay) FF31x, FF32x, FF33x, FF34x.
Procedure total £8,523.68

Time horizon

The EAC modelling included adaptation to give results at 10 years for 1
patient, including the use of 3.5% discounting and mortality. The mortality
information used was for patients with bowel cancer, and taken from Cancer
Research UK.

8.6 Sensitivity analysis
Based on the variation observed in the published literature, the EAC

disagrees with the company approach to sensitivity analysis where the
individual parameters are varied by only +/-10%. The EAC have used the
EAC base case (Scenario 1) and modelled the uncertainty reflected in the
literature and by the clinical experts. Some parameters are modelled with a
wide variance, for example, the number of sponges (equivalent in model to
the number of treatment sessions), or the costs of procedures that could be

carried out in clinics or theatres. Results from the economic modelling

Base case results

In the Company model the cost per treatment for Endo-SPONGE (£402.66) is
greater than for percutaneous drainage (£182.95), and there are more
treatments required per course for Endo-SPONGE (10.7) compared with
percutaneous drainage (4.4). The resulting the overall cost per course of
treatment is higher for Endo-SPONGE (£4,308.46) than for percutaneous
drainage (£804.98). The cost saving in the Company model is due to fewer
patients in the Endo-SPONGE branch requiring re-operation and consequent
stay in hospital, which the company costed at £12,594.34 per patient.
Furthermore the Company model includes a cost saving for the increased
number of Endo-sponge patients who avoid a permanent stoma. This is
calculated as an annual cost, however the results are reported for the first
year only. There was no validation of the model as the Company did not gain

access to external clinical experts.
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The company submission estimates a cost saving of £2,419.51 per patient in
year one with Endo-SPONGE.

The EAC made a number of changes to the clinical and cost assumptions in
the company submission (tables 5 - 10) which impacted the overall costs of

Endo-SPONGE and comparator treatment.

Using the EAC costs and the company’s clinical inputs for Scenario 1a, Endo-
SPONGE is cost saving by ££725.94 in year 1. If the EAC alternative clinical
inputs are used, then Endo-SPONGE incurs a cost of £1,141.10 in year 1

compared with percutaneous drainage (Scenario 1b).

When modelling the cost-savings over a 10 year time horizon, using the EAC
costs (table 13), Endo-SPONGE becomes cost saving using either set of
clinical inputs (£2,829.34 for company inputs, £68.22 for EAC alternatives).
The company did not model a 10 year time horizon therefore the EAC cannot

comment on any difference in cost estimates.

The EAC alternative scenarios both result in Endo-SPONGE becoming more
costly than the submitted model or EAC Scenario1. In scenario 2 (table 13)
Endo-SPONGE is cost incurring by £2,792.13(Company inputs) or £4,427.34
(EAC inputs) per patient in year 1 compared with percutaneous drainage. This
is due to the additional theatre costs for Endo-SPONGE applications. In
scenario 3 which assumes that patients get both Endo-SPONGE and
percutaneous drainage, Endo-SPONGE is cost saving by £1,770.37 with the
company clinical inputs, but cost incurring by £2,130.73 using the EAC
alternative inputs. This is due to the additional cost of patients receiving both
percutaneous drainage and Endo-SPONGE in the Endo-SPONGE arm. The
company cost savings are largely driven by the assumption that treatment
with Endo-SPONGE will reduce the number of re-operations and increase the
number of stoma reversals in this patient group, compared to percutaneous
drainage. The EAC clinical inputs represent a more conservative assessment
of the cost of Endo-SPONGE treatment compared with percutaneous
drainage that the company submission. The EAC consider that the uncertainty

around the clinical evidence and the lack of a standard approach to treating
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patients with anastomotic leak mean it is important to consider the possibility
that Endo-SPONGE does not reduce the number of re-operations or increase
the number of stoma reversals by as much as the company submission

suggests.

Table 11: Summary of alternative results for 1 year time horizon

EAC results (Scenario 1, alternative

Company’s results, corrected for 1 patient

clinical inuts)

Endo- Percutaneous | Cost saving Endo- Percutaneous | Cost saving
SPONGE Drainage per patient SPONGE Drainage per patient
Device £2,916.83 £344.53 -£2,572.30 £3,227.05 | £989.63 -£2,237.42
Reoperation | £5,022.93 £9,500.26 £4,477.33 £3,973.74 | £4,776.67 £802.93
Permanent
Stoma Cost | £899.50 £1,413.98 £514.48 £1,005.98 | £1,299.37 £293.39
(per year)
Total £8,839.26 £11,258.77 £2,419.51 £8,206.77 | £7,065.67 -£1,141.10

Table 12: Summary of Clinical inputs used in economic model versions

Written EAC alternative
Base case model submission (EAC clinical inputs
Scenarios 13, 23, (EAC Scenarios
3a) 1b, 2b, 3b)

Clinical inputs used
% treated non-operatively: Comparator 42.8% 42.8% 62.8%
% treated non-operatively: Endo-SPONGE 67.7% 67.2% 62.8%
Probability of non-operative success:
Comparator 55.6% 57.4% 70%
Probability of non-operative success:
Endo-SPONGE 88.8% 88.8% 85%
Probability of stoma reversal: Comparator 54.6% 54.5% 62%
Probability of stoma reversal: Endo-
SPONGE 79.0% 79.0% 77%
Resulting impact on patients
Total operations avoided using Endo-
SPONGE 35.6 35.1 9.4
Total stomas avoided using Endo-SPONGE 16.5 16.4 9.4
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Table 13: EAC Results for Scenario Analysis

Alternative Scenarios modelled

Endo-
SPONGE

Percutaneous Cost saving
Drainage

per patient

1 year time horizon, no discounting

Company submitted model, 1 patient, at 1 year

£8,839.26

£11,258.77

£2,419.51

Based on company written submission, 1
patient, at 1 year

£8,877.44

£11,258.78

-£2,381.34

Using clinical inputs from written submission

EAC Scenario 1a: 15t procedure in theatre,
subsequently in clinic.

£7,793.75

£8,518.10

£724.35

EAC Scenario 2a: All Endo-SPONGE procedures
in theatre

£11,310.23

£8,518.10

-£2,792.13

EAC Scenario 3a: As Scenario 1, but all Endo-
SPONGE patients also get Percutaneous
Drainage

£8,852.72

£8,518.10

-£334.62

Using alternative EAC inputs

EAC Scenario 1b: 15t procedure in theatre,
subsequently in clinic.

£8,206.77

£7,065.67

-£1,141.10

EAC Scenario 2b: All Endo-SPONGE procedures
in theatre

£11,493.01

£7,065.67

-£4,427.34

EAC Scenario 3b: As Scenario 1, but all Endo-
SPONGE patients also get Percutaneous Drainage

£9,196.41

£7,065.67

10 year time horizon, 3.5% discounting, mortality included

-£2,130.73

Using clinical inputs from written submission

EAC Scenario 1a

£11,517.12 £14,346.46 £2,829.34
EAC Scenario 2a £15,033.60 £14,346.46 -£687.14
EAC Scenario 3a £12,576.09 £14,346.46 £1,770.37
Using alternative EAC inputs
EAC Scenario 1b £12,353.39 £12,421.61 £68.22
EAC Scenario 2b £15,639.62 £12,421.61 -£3,218.02
EAC Scenario 3b £13,343.02 £12,421.61 -£921.41

Sensitivity analysis results

The Company’s sensitivity analysis comprises a simple univariate analysis

whereby each variable identified as having an impact on the model is varied

+/- 10%.

For the 3 variables identified by the company as having the greatest impact, a

multi-variate sensitivity analysis involved changing all 3 variables

simultaneously by +10% or -10% in a favourable or unfavourable direction,
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and then by +/-25%. There was no probabilistic sensitivity analysis. The

Company concluded the model was very robust.

The EAC considered the sensitivity analysis to be inadequate given the
considerable variability between patients and uncertainty in the values of
parameters. One clinical adviser have described the Endo-SPONGE
procedure as labour intensive. For example, although some cases may take
15 minutes in theatre, others take longer. Based on EAC contact with clinical

advisers, 15 minutes should be considered a minimum theatre time.

The company sensitivity analysis results should all be divided by 100 to give a

per-patient cost, and are reported at 1 year.

The EAC carried out one-way sensitivity analysis based on the EAC Scenario
1b, using EAC costs and clinical inputs . The high and low values are listed in
detail in appendix F, together with their sources. Where no data was available
the EAC took a +/- 20% variation. . For the costs of Endo-SPONGE and
percutaneous drainage procedures, the low value used was the lower
outpatients cost identified, the high value used was the day case cost used in
EAC Scenario 2. Therefore the sensitivity analysis includes the possibility that
initial procedures were carried out in a clinic setting, or that all procedures
were carried out in theatres. In all cases the variation was at least +/- 20%,
with the exception of annual stoma care costs where a low value was taken of
£2896.96 (Tillin, 2005, table 5).
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-£3,000.00
Number of Sponges (or procedures)
Cost of subsequent procedures, Endo-SPONGE
% N