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Purpose: Single-use endoscopes have been subjected to increase awareness in recent years,
and several new single-use cystoscopes (eg Ambu® aScope 4 Cysto) have entered the
market. However, the market readiness for such single-use cystoscopes remains unknown.
This study investigates the worldwide market readiness for single-use cystoscopes among
urologists and procurement managers (PMs) from Europe, Japan, and the US.

Materials and Method: An online survey using QuestionPro® was distributed to urologists
and PMs in France, Germany, Italy, Japan, Spain, the UK, and the US between March 10,
2020 and July 14, 2020. All surveys were translated into the respective local language.
Statistical analyses were performed using the software package Stata/SE version 16.1,
StataCorp. Fisher's exact test was used to analyze categorical variables and simple linear
regression was applied to continuous variables.

Results: A total of 415 urologists and PMs completed the survey (343 [82.7%] urologists
and 72 [17.3%] PMs). Seventy (16.9%) were from Japan, 100 (24.1%) were from the US,
and 245 (59.0%) were evenly distributed across the following European countries: France,
Germany, Italy, Spain, and the UK. On average, respondents indicated that they would
consider converting to single-use in 44.5% of their cystoscopy procedures. Respondents
anticipated significantly higher conversion (p<0.05) when they (1) used single-use uretero-
scopes in their department, (2) were concerned about cystoscopy-related infection as a result
of contaminated cystoscopes, (3) were members of their institution’s value committee, or (4)
considered cost-transparency to be important when purchasing cystoscopes.

Conclusion: This study investigated the marked readiness for single-use cystoscopes
according to urologists and PMs worldwide. Respondents indicated a willingness to convert
to single-use cystoscopes in nearly half (44.5%) of their cystoscopy procedures. Respondents
that were concerned about cystoscopy-related infections as a result of contaminated cysto-
scopes indicated a significantly higher anticipated conversion rate (p<0.05).

Keywords: single-use, cystoscopy, market readiness, single-use endoscopes, cystoscopy-

related infection, urologist

Introduction

Cystoscopy is one of the most common procedures in urology practices, and is considered
safe. Both rigid and flexible cystoscopes can be used for cystoscopy procedures. Flexible
cystoscopes are used for diagnostics, treatment, and control of both malignant and benign
disorders of the lower urinary tract and are often utilized in outpatient clinics. However,
reusable flexible cystoscopes are often subject to delays or cancellation of cystoscopy
procedures as cystoscopes become unavailable when out for reprocessing or repairs.'
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Moreover, reusable cystoscopes are typically associated with

costly and labor-intensive reprocessing, high repair costs, >’

and risk of cystoscopy-related transmission of pathogens.® '
For this reason, single-use cystoscopes have been subject to
increased awareness, with single-use flexible cystoscopes such
as the Ambu® aScope 4 Cysto recently entering the market.
The sterile single-use flexible cystoscope offers consistent
quality with no need for reprocessing or repairs, and no risk
of cross-contamination as the cystoscope is disposed of after
each procedure. Single-use flexible ureteroscopes are already
widely adopted within urology practices; however, the market
readiness for the recently introduced single-use flexible cysto-
scopes remains unknown. Thus, this study investigates the
worldwide market readiness for single-use flexible cysto-
scopes among urologists and procurement managers (PMs)
from Europe, Japan, and the US. Our goal is to help inform
decision-makers about the advantages associated with single-
use cystosopes and create transparency about the receptiveness
of single-use cystoscopes within urology practices.

Materials and Methods

Recruitment

An online survey using QuestionPro® was distributed to urol-
ogists and PMs in France, Germany, Italy, Japan, Spain, the
UK, and the US between March 10, 2020 and July 14, 2020.
A third-party consultancy firm identified and contacted all
respondents and assigned them compensation for replying to
the survey, keeping the sender anonymous. The third-party
consultancy firm were also responsible for obtaining informed
consent from all respondents. All surveys were translated into
the respective local language.

Survey

Respondents were excluded from the survey if they did not fall
into the category of either a physician performing cystoscopies
or a PM covering a urology department. The survey asked
respondents to indicate how many of their cystoscopy proce-
dures they would consider using a single-use cystoscope for.
They were also asked demographic questions regarding their
main setting of employment (eg hospital, clinic), the annual
volume of cystoscopy procedures in their department, their
gender, their role (if any) on value analysis committees, their
department’s current reprocessing setup, the cystoscope cur-
rently used by their department, and whether they currently use
single-use ureteroscopes. Regarding current experiences with
reusable cystoscopes, the survey included questions on the
respondents’ perceived contamination rate of cystoscopes

and the related infection risk, as well as issues with availability
and experienced loss of image quality or lack of appropriate
maneuverability. The full survey can be found in Appendix 1.

Statistical Methods

All statistical analyses were performed using the standard
software package Stata/SE version 16.1, StataCorp. Fisher's
exact test was used to analyze the categorical variables and
simple linear regression was applied to the continuous vari-
ables, with statistical significance considered at p<0.05.

Ethics

In the legislation at § 14, stk. 2 it says regarding research
projects using questionnaires, that such research should only
be submitted for ethical approval if the research project
involves human biological material.'' Our study did not
involve any data from human subjects, thus no International
Review Board (IRB) review and approval was required. The
study was performed in accordance with the Declaration of
Helsinki and written informed consent was obtained from
participants.

Results

A total of 415 urologists and PMs completed the survey, of
whom 343 (82.7%) were urologists and 72 (17.3%) were PMs.
Of the 415 urologists, 245 (59.0%) were from European coun-
tries, seventy (16.9%) were from Japan and 100 (24.1%) were
from the US. Among respondents from European countries, 45
were from Italy and 200 were evenly distributed between
France, Germany, Spain, and the UK. Table 1 shows the
country of origin and the occupation of the respondents.
A total of 863 (87.5%) of respondents were male 363 and 52
(12.5%) were female. In addition, 178 (42.9%) respondents
were part of their institution’s value analysis committee.

Table | Respondents’ Country of Origin and Occupation

Country Urologists, Procurement Managers,
N=343 N=72

France 40 10

Germany 43 7

Italy 36 9

Japan 60 10

Spain 33 17

United Kingdom | 43 7

United States 88 12

2 2 2 https:
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182 (65.5%)

Figure | Urologists’ experience performing cystoscopies (years).

Among the urologists, 278 (81%) specified their number of
years’ experience performing cystoscopies. A total of 182
(65.5%) had >10 years of experience, 57 (20.5%) had <1-7
years and 39 (14.0%) had 7-10 years (Figure 1).

The respondents were asked about the endoscopy
cleaning process currently in use in their urology depart-
ment. A total of 129 (38.0%) used high-level disinfection
(HLD), 116 (34.1%) used sterilization, 83 (24.4%) used
chemical baths, and 12 (3.5%) used Tristel wipes™
(Tristel Solutions Ltd., USA) as the primary cleaning
process. When asked about their reprocessing setup, 227
(56.2%) used local cleaning, 166 (41.1%) used central
cleaning, and 11 (2.7%) used external cleaning (see
Figure 2).

Regarding current experiences with reusable cysto-
scopes, 221 (53.3%) indicated concern regarding cysto-
scopy-related infections as a result of using contaminated
cystoscopes, and 276 (69.0%) had experienced lost image
quality or a lack of appropriate maneuverability of reusa-
ble cystoscopes. Finally, 213 (51.5%) had used single-use
ureteroscopes in their urology department.

Chemical baths;

24.4%
High-level

disinfection; 38.0%

Sterilization; 34.1%

Figure 2 Split between cleaning processes currently in use in urology departments.

39 (14%)

Significant differences in certain parameters were dis-
covered between regions. On average, the respondents’ old-
est cystoscope in use was 6.2 years old. Amongst German
respondents the oldest cystoscope in use was 7.6 years on
average. On the other hand, the oldest cystoscope in use was
4.3 years on average amongst Japanese respondents. When
looking at all European countries, the oldest cystoscope was
on average 6.8 years and thereby significantly older than the
oldest cystoscope in use reported by Japanese respondents
(p<0.001). The oldest cystoscope in use among American
respondents was on average 1.7 years older compared to that
of Japanese respondents (p=0.014). Figure 3 illustrates the
average age of the oldest cystoscope in use in each country
compared to the overall average.

All respondents reported a conversion rate by antici-
pating the number of cystoscopy procedures, in percentage
terms, for which they would consider using a single-use
cystoscope. On average, the respondents indicated that
they would consider converting to single-use in 44.5% of
their cystoscopy procedures. Italian respondents reported
the highest average conversion rate, at 57.5% of their
procedures, while Japanese respondents reported the low-
est average conversion rate, at 23.7%. German respondents
—who had been found to have the oldest cystoscopes in
use—reported a significantly higher conversion rate

e

Figure 3 Oldest cystoscope (average) in use for each country.
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Figure 4 Average stated conversion rates from reusable to single-use cystoscopes by country.

compared to Japanese respondents, who had the youngest
cystoscopes in use (p<0.001). Figure 4 shows the average
stated conversion rate for each country.

Several factors revealed differences in conversion rates
(see Table 2). Respondents whose department used exter-
nal cleaning reported a higher conversion rate on average,
as did respondents who often had to wait for a cystoscope
to become available. However, the difference was not
significant. Respondents who were part of their institu-
tion’s value committee were more likely to indicate
a higher anticipated conversion rate (48.3% vs 41.6%,
p=0.044). Likewise, respondents who used single-use ure-
teroscopes in their department, and respondents who indi-
cated concern about cystoscopy-related infections as
a result of using contaminated cystoscopes, were also
more likely to indicate a higher anticipated conversion
rate compared to those who did not use single-use uretero-
scopes or did not express such concern (50.5% vs 42.2%,
p=0.010 and 50.5% vs 37.7%, p<0.001, respectively).
Finally, respondents who indicated that cost transparency
is important when purchasing cystoscopes were more
likely to indicate a higher anticipated conversion rate
compared to respondents who felt cost-transparency to be
moderately or not important (56.2% vs 42.3%, p=0.002).

Discussion

To our knowledge, this study is the first to investigate
market readiness for single-use cystoscopes according to
urologists and PMs worldwide. Over a decade ago, the
first
launched by Ambu A/S. Since then, single-use endoscopes

world’s single-use flexible bronchoscope was

have entered several endoscopy areas, including urology
where single-use ureteroscopes are widely used today.

12,13

With benefits such as cost-savings, as well as elimina-

tion of the risk of cross-contamination and need for

frequent repair, single-use ureteroscopes are now widely
adopted, whereas single-use cystoscopes have only
recently been introduced.

In this study, we measured urologists’ and PMs’ will-

ingness to adopt single-use cystoscopes, according to the

Table 2 Differences in Anticipated Conversion Rate Between
Respondents

Mean Conversion
Rate (%)

Significance

Does your urology department use single-use ureteroscopes?

Yes 50.5
No 422

P=0.010

How often do you have to wait for a cystoscope to become available?

Often 46.5
Rarely or Never 44.0

Not significant

How important to you is cost transparency when purchasing

cystoscopes?
Important 56.2 P=0.002
Moderately important or 423
not important

Are you in your institution’s value analysis committee?
Yes 48.3 P=0.044
No 41.6

Have you ever been concerned about cystoscopy-related infections as

a result of contaminated cystoscopes?

Yes 50.5
No 37.7

P<0.001

How is reprocessing currently conducted in your department?

Via external cleaning 54.1 Not significant
Via local or central 442
cleaning

2 2 4 https:
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respondents’ anticipated number of procedures for which
they would consider converting to single-use, as an indi-
cator of the market readiness for single-use cystoscopes.
The results indicate that urologists and PMs are willing to
convert nearly half (44.5%) of their procedures to single-
use cystoscopes on average. Factors affecting the respon-
dents’ anticipated conversion rate were identified using
Fisher's exact test and simple linear regression.

Respondents’ indication of willingness to convert nearly
half of their procedures to single-use cystoscopes was obtained
without their having experienced the performance of a single-
use cystoscopes for different procedures. Therefore, this
assessment is based solely on a description of the benefits
and features associated with single-use cystoscopes. Studies
on the performance of single-use cystoscopes showing
comparable®'* or even superior'> performance, as well as
practical experience with single-use cystoscopes, may there-
fore have a positive effect on the willingness to convert to
single-use.

Environmental impact should be considered when imple-
menting new devices. Only a few studies have investigated the
with
endoscopes.'®!” For example, Davis et al found the carbon

environmental — impact  associated single-use
footprint of single-use ureteroscopes and reusable uretero-
scopes to be comparable when accounting for manufacturing,
sterilization, repackaging, repair, and solid waste disposal.'”
To our knowledge, no studies have investigated the environ-
mental impact of single-use compared to reusable cystoscopes.
Hence, further studies should be conducted to estimate the
environmental impact of disposable equipment and use of
hazardous chemicals when reprocessing reusable cystoscopes.

In our study, the conversion rate was significantly higher
among respondents who indicated concern regarding cysto-
scopy-related infections as a result of contaminated cysto-
scopes. Cystoscopes have been identified as “‘semicritical”
devices that demand HLD between patients (according to the
Spaulding Classification). Since cystoscopes are fragile
mechanical instruments, reprocessing can be cumbersome
and difficult to carry out successfully without compromising
the quality of the disinfection. Moreover, multiple cross-
contaminations have been documented related to reusable
endoscopes.'*'®° Single-use cystoscopes are sterile from
the package, and converting to single-use cystoscopes there-
fore eliminates any chance of cross-contamination.

Our study found that the anticipated conversion rate was
significantly higher among respondents who considered cost-
transparency to be important when purchasing cystoscopes.
Several studies have investigated the per-procedure costs of

double-J stent removals with reusable cystoscopes.'™ "’ In
a cost study conducted by Phan et al, the authors acknowledged
limitations with regard to capturing incalculable hidden costs
associated with failed cleaning cycles, potential contamination
prior to use, etc.' Compared to a reusable setup, single-use
offers a more streamlined process with no hidden costs asso-
ciated with labor time, reprocessing equipment, and repairs,
making the per procedure cost more transparent in a single-use
setup.

We found that the age of the oldest cystoscope in use
varied significantly when comparing countries in Europe,
the US, and Japan. With an average of 7.6 years, Germany
had the oldest cystoscopes in use and German respondents
were significantly more likely to report a higher antici-
pated conversion rate compared to Japan, which had the
youngest cystoscopes in use. A study by Usawachintachit
et al suggested that longer procedure times associated with
reusable ureteroscopes compared to single-use uretero-
scopes are due to the noncompromised performance of
single-use ureteroscopes as they are new for every use

and not subject to cumulative wear and tear.”'

Many
reusable cystoscopes are designed to have a shelf-life of
seven years, and performance associated with the risk of
cumulative wear and tear should be considered when using
cystoscopes older than the designed shelf-life.

Finally, we can only speculate on why respondents who
were members of their institution’s value analysis committee
anticipated a significantly higher conversion rate compared to
nonmembers. Baston et al found that patients that had under-
gone stent removal with the single-use Isiris™ (Coloplast,
Denmark) cystoscope had a 33.5% reduction in emergency
department attendance compared to the standard reusable
cystoscope group, as in the former case stents were removed
in a shorter period of time.” These features might be especially
relevant for respondents who are used to assessing products’
overall value contribution to all stakeholders in an institution,
as opposed to assessing value contributions in one or more
individual settings.

Conclusion

This study investigated the market readiness for single-use
cystoscopes by considering urologists’ and PMs’ willingness
to adopt single-use cystoscopes, according to the respondents’
anticipated number of procedures for which they would con-
sider converting to single-use. The study found that respon-
dents were willing to convert to single-use cystoscopes in
nearly half (44.5%) of their cystoscopy procedures on average.
The findings also indicated that respondents anticipated
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a significantly higher conversion rate when they (1) used
single-use ureteroscopes in their department, (2) were con-
cerned about cystoscopy-related infection as a result of con-
taminated cystoscopes, (3) were members of their institution’s
value committee, or (4) considered cost-transparency to be
important when purchasing cystoscopes.

Abbreviations
PM, procurement manager; HLD, high-level disinfection.

Disclosure
DKR, SL, and LKO are employed by Ambu A/S,
Ballerup, Denmark.

HJ and CD are consultants for Ambu A/S, Ballerup,
Denmark.
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