Dol eatmoi el %

Saudi Food & Drug Authority

Post-Market In-depth Clinical Evaluation for the Safety of Cap
Disposable and Single-Use vs. Reusable Duodenoscopes for
Endoscopic Retrograde Cholangiopancreatography

Study Category:
M Post-market evaluation study (s s ausi 4l )2)

O Risk analysis report (uhlae Jadas s 585



¥

BACKGROUND

Many infection outbreaks have been linked to contaminated duodenoscopes used for Endoscopic Retrograde
Cholangiopancreatography (ERCP) procedures worldwide. Duodenoscopes are hollow, flexible, lighted tubes threaded
through the mouth, throat, and stomach into the first part of the small intestine (duodenum). The complex design of
duodenoscopes may impede effective reprocessing and lead to the transmission of the infection to patients who undergo
ERCP with reprocessed duodenoscopes. The contributing factors of the duodenoscope design to contamination are not well
understood. In 2013, the Centers for Disease Control and Prevention (CDC) notified the U.S. Food and Drug Administration
(FDA) of a potential association between duodenoscopes and multi-drug resistant bacteria. The U.S. FDA has instigated

huge investigations and recommendations for duodenoscopes.

The aim of this study is to evaluate the safety of cap disposable and single use duodenoscopes for Endoscopic Retrograde
Cholangiopancreatography (ERCP) in terms of contamination compared with the standard types of duodenoscopes, which

are reusable duodenoscopes.

CLINICAL BURDEN

Clinical need of Endoscopic retrograde cholangiopancreatography (ERCP):

Endoscopic retrograde cholangiopancreatography (ERCP) is a minimally invasive procedure and alternative to open
surgery to diagnose and treat problems of the bile duct and pancreatic ducts. More than 650,000 patients undergo ERCP
procedure in the US annually [1]. ERCP procedure combines X-ray and upper gastrointestinal (GI) endoscopy which is a
long, flexible, lighted tube. Bile ducts are tubes which carry from the liver to gallbladder and duodenum, and pancreatic
ducts are tubes which carry pancreatic juice from the pancreas to the duodenum (Figure 1). ERCP is performed using a
duodenoscope. However, duodenoscope has complex design which make it difficult to clean properly. Insufficient cleaning
of duodenoscope leads to patient-to- patient cross-contamination. Thus, contaminated duodenoscopes result in an increasing

number of infectious. outbreaks involving multidrug-resistant organism [2].
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Figurel. the bile and pancreatic ducts[3]

Duodenoscopes:

In the US, duodenoscopes are used in more than 500,000 ERCP procedures annually. Duodenoscopes are hollow, flexible,
lighted tubes threaded through the mouth, throat, and stomach into the first part of the small intestine (duodenum), and they
are used for ERCP procedure. Reusable duodenoscopes are more complex than other endoscope devices that make them
more difficult to clean and disinfect [4]. Duodenoscopes elevator channels can allow bacteria and microbes to remain after
cleaning. Figure 2 shows the main parts of the duodenoscope[5]. There are other types of duodenoscopes which are the cap
disposable duodenoscopes and single-use duodenoscope. They have been recently developed to decrease risk of infection
transmission from contaminated reusable duodenoscopes. However, cap disposable duodenoscopes can reduce the risk of

contamination but not eliminate it[6].
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Figure2. The main parts of the duodenoscopes
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EVALUATION OUTCOMES
Part 1: Clinical paper review

1.1 An overview of search criteria

A systematic review was conducted to evaluate the safety of cap disposable and single use duodenoscopes for Endoscopic
Retrograde Cholangiopancreatography (ERCP) in terms of contamination compared with the standard types of
duodenoscopes, which are reusable duodenoscopes. Using a defined inclusion criterion, a total of 71 article were obtained

and screened, which result in 12 articles, as shown in figure 3.

(n =71) articles identified
PubMed (n = 41)
Embase (n =17)

Google scholar (n = 13)

Duplication exclusion

(n=8)

Records screened (n = 63)

Excluded after abstract
screening

(n=43)

Reports assessed for eligibility (n=20)

Excluded after Full-text
screening

(n=8)

Articles included (n = 12)

Figure 3. PRISMA flowchart for electronic database

2.1 Results of the clinical paper review

A number of 12 studies were included in this evaluation to assess the safety of cap disposable duodenoscopes and single-
use duodenoscopes devices for Endoscopic Retrograde Cholangiopancreatography (ERCP) and compare them with reusable
duodenoscopes. Table 2 compares the contamination rate between the standard model of duodenoscopes (reusable) and the

cap disposable of duodenoscopes. As shown in Table 1, studies indicated that the cap disposable duodenoscopes reduced the

contamination rate compared with standard duodenoscopes without affecting the technical performance and safety of ERCP.
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As a result, the cap disposable duodenoscope could be a novel technique that can help to lower the contamination rate after
reprocessing and decrease healthcare-associated infections related to ERCP procedures but not eliminate them. In addition,
there are some factors that can help to reduce the contamination rate of the reusable duodenoscopes, such as additional
improvements to the IFU of the manufacturer, training programs for reprocessing procedure, applying a robust system of
microbiological surveillance, cleanliness of reprocessing environments, and a distal end of the duodenoscope design. All
these factors should be considered. However, the relationship between the duodenoscope and the contamination is unclear,
and the evidence is insufficient to prove that. Because of that, further studies should address issues with contaminated reusable
duodenoscopes that lead to cross-infections and patient harm following ERCP by reusable duodenoscopes.

In addition, Table 2 compares the performance of the single use duodenoscopes with the standard model of duodenoscopes
(reusable), the results indicated that single use duodenoscopes are an effective alternative method to reusable duodenoscopes

for performing ERCP procedures by expert endoscopists. The overall safety profile and technical performance are similar in

both types of duodenoscopes. Moreover, single use duodenoscopes reduce and eliminate the risk of related infection.

Table 2: Clinical paper review for the safety of standard duodenoscopes (reusable) and cap disposable duodenoscopes:

Sample Size Contamination rate
Ref g;:idﬁ Year #T?ﬁosézr 31? i #The cap The standard The cap Comments
g disposable model of disposable
duodenoscopes
duodenoscopes | Duodenoscopes | duodenoscopes
(Reusable)
In this study, disposable
elevator cap
duodenoscopes reduced
Randomized ngs'f:r:gglrzs of 25&?2?;&2“ the contamination rate
(7] Clinical 2023 P 11.2% 3.8% compared with standard
. duodenoscopes elevator cap .
Trial dUOdeNnoscones duodenoscopes, without
P affecting the technical
performance and safety of
ERCP.
200 samples of In this study,
(8] Randomized 200 samples of disposable 14% 794 duodenoscopes with
Clinical 2022 standard distal caps ? ? disposable distal caps had
Trial duodenoscopes | duodenoscope, significantly lower the
contamination rate.
The study showed that
disposable elevator cap
duodenoscopes
Prospective 16 samples of 92 samples of significantly re_duc_ed the
[9] | surveillance standard disposable rate of contamination
. 2022 81.3% 23.9% after reprocessing. Itis a
trial duodenoscopes elevator cap | desi d
duodenoscopes novel design and cost-
effective that can decrease
healthcare associated
infections (HAI) related
to ERCP procedures.
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[10]

Prospective
study

2022

N/A

46 samples of
disposable tips
dudenoscope

N/A

Low concern
organisms were
2.7%

High concern
organisms were
0%

This study compared to
FDA data from reusable
Pentax duodenoscopes,
and it was found that

the rates of low/moderate-
concern organism
contamination and high-
concern organism
contamination of
duodenoscopes with
disposable tips were
lower. As a result, the
disposable tips decrease
bacterial contaminations
but do not eliminate them.

[11]

A
systematic
review and

meta-
analysis

2020

2,560 samples
of standard
duodenoscopes

N/A

15.34%

N/A

The study showed that the
contamination rate was
15.34%. The study
indicated that more
studies should be
conducted to address
issues with contaminated
reusable duodenoscopes
that leads to cross-
infections and patient
harm following ERCP by
reusable duodenoscope.

[12]

Descriptive
study

2020

350 samples of
standard
duodenoscopes

N/A

26.5%

N/A

The study showed the risk
of contamination through
the use of duodenoscope
and the importance of
applying robust system of
microbiological
surveillance and
conducting training
programs, resulting in
decrease the
contamination rate and
the risk of spreading
retrograde
cholangiopancreatography
(ERCP)-associated
infections.

[13]

A
systematic
review and

meta-
analysis

2020

13,112 samples
of standard
duodenoscopes

N/A

15.25%

N/A

The study showed that the
contamination rate was
15.25%. Moreover, the
study indicated that the
present reprocessing
methods are not effective
and proper regards to
cleaning duodenoscopes.
Further studies should be
conducted to address
issues with contaminated
reusable duodenoscopes
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that leads to cross-
infections and patient
harm following ERCP by
reusable duodenoscope.

[14]

Cross-
sectional
study

2017

69 samples of
standard
duodenoscopes

43 samples of
standard
duodenoscopes

N/A

22%

30%

N/A

This study shows high
rates of the contamination
of reusable
duodenoscopes for ERCP.
These

results concluded that the
current reprocessing
procedures are not safe
and sufficient.

Table 3: Clinical paper review for the safety of standard duodenoscopes (reusable) and the single use of duodenoscopes:

Sample Size
. #The standard Aemce
Ref. | Study design | Year model of #The single use ~InEge e G Conclusion of the study
Duodenoscopes Duodenoscopes
(Reusable)
- There was no significant
difference in adverse
events between the
reusable and single-use
duodenoscope. .
. Single-use duodenoscopes
- In the single-use -
. . duodenoscope, successful are an alternative to
50 patients who 48 patients who ; ' : reusable duodenoscope for
. cannulation was achieved .
. underwent underwent Single- ; . ; performing ERCP
[15] | Randomized in 46 of 48 patients, in S
. ; 2021 | standard use procedures in skilled
Clinical Trial the reusable
duodenoscopes duodenoscopes. duodenoscope. successful hands. The overall safety
SCOPE, : profile and technical
cannulation was achieved T
. . performance are similar in
in all patients
both types of
- There was no
. duodenoscopes.
duodenoscope-associated
infection observed in any
patient in this study
- 96.7% of ERCP were
completed using the ERCPs can be completed
single-use duodenoscope, | successfully of a wide
and 3.3% of ERCPs were | range of complexity using
73 patients who completed using the a single-use duodenoscope
[16] . underwent Single- single-use duodenoscope | by expert endoscopists for
Case-series )
2019 N/A use followed by crossover to a | almost all cases. Single-
study
duodenoscopes. reusable duodenoscope. use duodenoscopes are
- Median overall alternative to reusable
satisfaction was 9 out of duodenoscope, and they
10. might reduce ERCP-
- Three patients developed related risk of infection.
post-ERCP pancreatitis
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32 patients who Single-use duodenoscopes

[17] underwent Sinale- |~ 91.7% of procedures eliminate the risk of
Retrospective g achieved technical success | related infection, and they
2021 N/A use . .
study - 3.2% of adverse event are effective alternative
duodenoscopes

occurred (one case only) methods to standard
reusable duodenoscopes.

Part 2: Clinical experience review
2.1 International regulatory organizations opinions

U.S. Food and Drug Administration (FDA)

In 2013, the Centers for Disease Control and Prevention (CDC) notified the Food and Drug Administration
(FDA) of a potential association between duodenoscopes and multi-drug resistant bacteria. The FDA has instigated
huge investigations and recommendations for duodenoscopes since 2013. These include post-marketing
surveillance studies, manufacturer guidance changes, and recommendations to use cap disposable duodenoscopes
or fully disposable duodenoscope to lower risks of infection.

Saudi food and Drug Authority (SFDA):

In 2022, SFDA conducted a risk analysis report by the risk analysis department in the medical devices sector
to investigate and analyze the infected duodenoscopes. The result showed several precautions and warnings in the
reprocessing manual, and other important information needs to be considered before and after reprocessing the
duodenoscope. The study recommended that a reprocessing person must have sufficient training, follow the
instructions of reprocessing manuals, continue following up with the duodenoscope in terms of adverse events
report, and encourage healthcare providers to report adverse events.

In addition, SFDA released a safety communication about the potential risk of infections associated with
reprocessed duodenoscopes to all healthcare providers. The recommendations include developing a process to
ensure that reprocessing employees follow the manufacturer's IFU and take appropriate action when deviations
occur before acquiring a new duodenoscope to ensure the reprocessing capabilities of the healthcare facility are

compatible with the duodenoscope technology.

2.2 The opinion of Saudi experts and users:

Saudi healthcare providers
A survey about the safety of cap disposable and single use duodenoscopes devices was prepared and sent
to the targeted healthcare providers (N = 40) around Kingdom of Saudi Arabia (KSA). The result showed that
reusable duodenoscopes and cap disposable duodenoscopes are most common to use in the KSA. Moreover, 86%

of healthcare providers conduct routine inspection and periodic maintenance in accordance with the manufacturer's
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instructions for duodenoscope, and 64% of healthcare providers have a quality control program. On the other hand,

they conduct reprocessing duodenoscope with supplemental measures, so the healthcare providers are compliance
with reprocessing procedure for duodenoscope. Finally, 79% of healthcare providers believe that cap disposable

duodenoscope or fully disposable duodenoscope (single use) reduce contamination rate and risk of infection.

Part 3: Overall conclusion

To sum up, cap disposable duodenoscope and single-use duodenoscopes decrease the contamination rate
and risk of infection compared with reusable duodenoscopes. In addition, some factors could help reduce the
contamination rate and risk of infection of reusable duodenoscopes, which are appropriate reprocessing procedures,
trained staff who conduct the reprocessing procedure, and following the manufacturer instructions for reprocessing

procedures.
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