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Key Message

Manual pre-cleaning followed by ultraviolet (UV) light disinfection of flexible 

endoscopes without working channels may offer a slightly higher level of 

effectiveness compared to the currently employed reprocessing method using an 

endoscope washer-disinfector.

The health economic analysis supports the use of UV-light disinfection due lower 

investment and running costs.

Abstract

Ultraviolet light dis dis dis disinfection of flexible 
endoscopes without working channels
- a systematic review and assessment of medical, economical, 
and organizational aspects

Objective

The objective of this report was to evaluate the disinfection process of flexible 

endoscopes without working channels using ultraviolet (UV) light, in comparison to the 

currently recommended reprocessing method, in a clinical setting. The evaluation focused 

on several factors, including the level of disinfection achieved, the duration of the 

disinfection process, the risk of damage to the endoscopes, the risk of transmitted 

infections, and the ease of use of the disinfection process. Additionally, the project 

aimed to assess the cost-effectiveness of implementing this disinfection method in 

clinical practice within Region Skåne.

Methods

A comprehensive search of articles was conducted in November 2024 across Medline, 

Embase, CINAHL, and CENTRAL databases. Ongoing studies and Health Technology 

Assessment (HTA) reports were also searched. The selected studies were assessed at both 

abstract and full-text levels by at least two independent authors, and inclusion decisions 

made by consensus. The studies underwent critical appraisal, and relevant
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data were extracted. Data on the level of disinfection were pooled in a meta-analysis using 

R software, and the results were presented in a forest plot. The certainty of the evidence 

was evaluated using the GRADE approach.

In collaboration with experienced hygiene nurses and a physician involved in the project, 

organizational issues related to implementation were addressed, and a health economic 

analysis was conducted.

Results

Two randomized controlled studies were included. The only outcome measure studied 

in the literature is bacterial reduction in colony forming units following disinfection. 

The combined results of the two included studies suggest a modest advantage of UVC 

light disinfection over the standard method, but with a low certainty of evidence. An 

organizational review indicates that there are benefits to using UVC light, as the 

disinfection process is faster and requires fewer installations. The health-economic 

analysis demonstrates that this method is cost-effective, both in terms of initial 

investments and ongoing maintenance.
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Ask a question

Is disinfection with UVC light after pre-cleaning flexible ductless endoscopes as 

good or better than the current recommended disinfection method?

Conclusions

• Disinfection with UVC light is possibly better than disinfection with 

standard methods.

• The method is cost-saving compared to the standard method.

Popular science summary

What is the report about?

The report evaluates the effectiveness of disinfection with UVC light in relation current 

methods. In addition, organizational and health economic aspects of the methods are 

presented.

How was the report made?

A systematic review was conducted by identifying relevant literature and 

performing a quality review. With the help of experts, Region Skåne's organization for 

disinfection of flexible endoscopes without channels was mapped and then a health 

economic analysis was performed.

What does the report show?

Only the outcome measure bacterial freedom after disinfection has been studied in 

the literature. The combined results of the two included studies show a small 

advantage for disinfection with UVC light compared to the standard method, 

however, the reliability of the evidence is considered low. Review of the 

organization shows that there are advantages to using UVC light as disinfection is 

faster and requires less installations. The health economic analysis shows that the 

method is cost-saving both in terms of new investments and ongoing maintenance.
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Disinfection with UVC light
of flexible endoscopes without channel

HTA South and Health technology assessment
HTA South is a knowledge center that evaluates the positive and negative effects a 

treatment or other intervention can have on patients. A rigorous and transparent 

methodology is used to ensure that the results are scientifically sound.

Questions posed by healthcare in the Southern Healthcare Region are prioritized 

based on these criteria:  Major impact on life and health  Many individuals 

affected

Major impact on organization and/or staff  Major financial consequences  

Significant ethical dilemmas  Fundamentally important issue for healthcare. 

HTA South's reports can be used as a basis for decisions on implementation or 

discontinuation, but do not contain any recommendations.

This report is based on:

• Systematic literature search and selection

• Reviewing the risk of bias

• Combining results from studies with low or moderate risk bias

• Assessment of the reliability of the overall result

• Clinical practice and health economic and organizational aspects

Participants outside HTA South

• Subject matter experts

• External reviewer

All participants have submitted a declaration of conflict of interest, more information 

about project participants and conflict of interest in the section Participants.

HTA South: Report 2025:1 Published: 

2025-04-02

ISBN:   978-91-989049-6-3

Cover photo: AI generated 
image Photographs and 
illustrations are protected by 
copyright.
The author's permission is required to 
reuse them.

Contact ushtasyd@skane.se

Feel free to quote the report as follows:

HTA South. Disinfection with UVC light of 
flexible endoscopes without channels - A 
systematic review and evaluation of 
medical, health economic and 
organizational aspects. Lund: Region 
Skåne. 2025:1 44 p. [retrieved DD-MM-YYY] 
Available at: 
https://vardgivare.skane.se/kompetens- 
utveckling/sakkunniggrupper/hta-syd/



6 ( )45

Table of contents

Abstract ........................................................................................................................................................2

Ultraviolet light disinfection of flexible endoscopes without working channels................2

Popular science summary .....................................................................................................................4

Getting started ...........................................................................................................................................7

Current health technology ......................................................................................................................7

Purpose .......................................................................................................................................................8

Methodology ..............................................................................................................................................10

Research question, PICO, literature search and selection .......................................................10

Summarizing results and reliability................................................................................................12

Clinical practice, organization and finance..................................................................................13

Results..........................................................................................................................................................15

Literature search and selection of articles ....................................................................................15

Description of included articles.......................................................................................................17

Results and reliability assessment per outcome ..........................................................................17

Clinical practice and organization ...................................................................................................18

Health economics...................................................................................................................................20

Identified knowledge gaps....................................................................................................................23

Discussion ..................................................................................................................................................24

Participants ................................................................................................................................................26

Abbreviations and glossaries .............................................................................................................27

References..................................................................................................................................................28

Appendix A: PICO and search strategies.........................................................................................29

Appendix B: Risk of bias-assessment per outcome ...................................................................37

Appendix C: Characteristics of included articles.......................................................................38

Appendix D: Excluded articles............................................................................................................39

Appendix E: Results per outcome......................................................................................................40

Appendix F: GRADE-assessment...........................................................................................................41

Appendix G: Health economics - background information .......................................................42



7 ( )45

Getting started
The method of disinfecting flexible endoscopes without channels in cabinets with UVC 

light seems time-saving and could mean more efficient use of available endoscopes. 

The question posed to HTA South came from Vårdhygien Skåne and concerns how 

patient-safe the method is and whether it is economically advantageous compared to 

the current recommended disinfection method.

Current health technology

Flexible endoscopes without channels are used to examine the nasal cavity, pharynx 

and upper airway, as well as to guide intubation of patients during anesthesia or loss of 

consciousness. In ear, nose and throat (ENT) clinics, these instruments are used several 

times a day. During examination, flexible endoscopes are exposed to saliva, blood and 

mucus, leading to contamination and further risk of spreading microorganisms 

(Kenters 2015).

The recommended disinfection method for flexible endoscopes, according to the Care 

Manual (Kempe 2023), the Swedish Association for Healthcare Hygiene (SFVH 2024) and 

the supplier of the endoscope, is disinfection in a disk disinfector intended for heat-

labile instruments after pre-cleaning. This method is also used for cleaning other 

endoscopic instruments such as gastroscopes (used for esophageal, gastric, duodenal 

and biliary tract examinations) and colonoscopes (used for colon and rectal 

examinations and procedures). These examination instruments have a different 

bacterial flora after use, a significantly higher bacterial load and they also have a 

working channel for different surgical instruments (Chu 1998). The same level of 

cleanliness should be achieved after disinfection of flexible endoscopes without a 

working channel, but due to the physical design of the endoscope and the lower 

bacterial load after use, the process does not need to kill as many bacteria.

In clinical environments, there is often a lack of physical space to set up a full-fledged 

disinfection room with room for cleaning heads, washer-disinfectors and drying cabinets. 

Many users also lack access to machine disinfection. In order to comply with the 

recommendations of the supplier, the Care Manual (Kempe 2023) and SFVH (2024), 

costly investments and adaptations to existing premises  needed. In addition to this, it 

may require



8 ( )45

Fact box about UVC light as a disinfection method

UVC light has a wavelength of 100-280 nm and, like UVA (315-400 nm) and UVB (280-

315 nm), is not visible. All UVC light is absorbed by the ozone layer in the upper 

atmosphere, but can be generated in different types of lamps.

UVC light has a disinfecting effect by destroying the DNA of bacteria, viruses and 

other microorganisms and preventing cell division and repair of damaged DNA. UVC 

light is effectively blocked by various materials, such as plastic and glass.

investments with the purchase of more instruments as each disinfection process takes a long 

time.

In recent years, alternative disinfection methods have come onto the market, including 

UVC light. Available devices disinfect instruments with UVC light in 60 seconds.

Although the frequency of internationally reported outbreaks of infection is low, it is 

desirable that the recommended method of disinfection is quick, effective and feasible to 

comply with, so that the risk of spreading disease-causing viruses and bacteria as well 

as antibiotic-resistant bacteria is minimized. It is important that cleaning and 

disinfection are carried out safely to prevent future outbreaks of healthcare associated 

infections (Seoane-Vazquez 2008).

Guidelines and recommendations

The Nursing Manual (Kempe 2023) describes the recommended disinfection process 

for flexible endoscopes without a channel. This process is reproduced in the "Clinical 

practice and organization" section in the results section of this report. The Swedish 

Association for Healthcare Hygiene has also developed guidelines (SFVH 2024) for 

microbiological sampling of endoscopic equipment.

Purpose

The purpose of this report is to evaluate the effectiveness of disinfection of flexible 

ductless endoscopes with UVC light in clinical practice and highlight which
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organizational changes an introduction of the method at ENT units in the Southern 

Healthcare Region would entail. The report also aims to evaluate the health 

economic consequences a change of disinfection method.



10 ( )45

Methodology
An HTA report is a systematic review of the medical evidence. In order to provide as 

objective a picture as possible, a thorough and transparent methodology is used.

Scientific studies that answer the research question are identified and reviewed for risk 

of bias and overall reliability. All assessments are made by at least two people 

independently of each other. The assessments should also be reported so that the reader 

can make their own evaluation of the results. An HTA report also addresses clinical 

practice and organizational, health economic and, in some cases, ethical aspects related 

to the topic in question.

The project followed established methods for systematic reviews and HTA reports, as 

described in the method book produced by the Swedish National Board for Medical and 

Social Research (SBU 2024). The protocol was registered in PROSPERO, a database of 

systematic reviews (CRD4202424608045). The questions, selection criteria and 

methodology used for the different parts of the report are described in this section.

Research question, PICO, literature search and selection

Question to ask

Is disinfection with UVC light after pre-cleaning flexible endoscopes without a channel as 

good as the current recommended disinfection method for use in clinical practice?

Selection criteria - PICO and delimitations

The PICO model, which stands for Patient/Population/Problem, Intervention, Control, 

Outcome, was used to structure and refine the research question:

• P: For which problem is it relevant to investigate the impact of the intervention?

• I: What is the intervention (treatment/measure)?

• C: What is the insert compared to (control)?

• O: What positive and negative outcomes of the intervention are important to 

evaluate and how should they be measured (outcome measures)

In addition to specifying the research question, the PICO is a support in literature search 

and selection. To reduce the risk of missing relevant literature, the search strategies are 

based on
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P and I only. In the selection process, articles are then rejected if they do not meet at 

least one criterion in each part of the PICO.

The selection criteria were formulated in consultation with the project experts.

Table 1. PICO1

The problem P1 Cleaning flexible endoscopes without channels

Intervention I1 Disinfection with UVC light after pre-cleaning

Control group C1 Disinfection according to current recommendation

O1 Degree of disinfection (reduction of colony forming units)

O2 Time required for disinfection procedure

O3 Unwanted side effects (such as damage to the endoscope)

O4 Infections after examination

Outcome

O5 Ease of use

Furthermore, the following delimitations have been used to determine whether studies 

should be included in the results or not:

Study design

Randomized controlled trials and controlled studies, which means that comparative 

studies with a control group were included regardless of whether the grouping was 

randomized.

Literature search

The search strategies were designed by information specialists at HTA South in 

consultation project experts and the HTA project manager. Searches were also 

conducted for ongoing clinical trials and for HTA reports on relevant websites. For 

details and full search strategies, see Appendix A. Additional citation and reference 

searches were conducted in Web of Science and automated email alerts in MEDLINE 

(via Ovid) and Embase (via Ovid) databases were used throughout the HTA project. 

DedupEndnote (Lobbestael 2023) was used for automatic deduplication of search hits.

1For scope and PICO in English, see Appendix A
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Selection of articles

The first selection of articles that met the PICO and delimitations was done in two steps 

in the screening tool Rayyan (Ouzzani 2016) and was based on title and abstract review. 

The remaining articles were relevance-reviewed in full text by the project experts and 

the project managers at HTA South. Included articles were checked against The 

Retraction Watch Database (2018), an index of retracted publications.

Articles excluded after full-text review can be found in Appendix D along with the 

reason for exclusion.

Assessing the risk of bias

If a study has flaws in the design or how it was conducted, there is a risk that the results 

may not be accurate. This is often referred to as risk of bias - the risk of systematic error. 

The project team assessed the risk bias for relevant articles and looked at the selection of 

participants, whether the study was blinded and how large the dropout rate was.

The assessments were made by at least two people independently of each other, using the 

review template Risk of Bias 2 (Sterne 2019) in Swedish translation by SBU (2020).

The risk of bias was classified as low, moderate or high. At all stages of the process, 

disagreements were resolved by consensus. Detailed description of the assessments can be 

found in Appendix B.

Summarizing results and reliability

Data extraction and weighing results together

In a systematic review, results from different studies are weighted together. In this 

report, the results from the included studies were combined in a meta-analysis the "Meta" 

package (Balduzzi 2019) in the programming language R. A weighted mean was 

estimated using the relative risk measure, and because the studies were similar in 

design, a common effects model, also called fixed effects model, was used.

Assessing the reliability of the pooled results according to GRADE In the 

final step of a systematic review, the reliability of the pooled results is assessed. This is done 

per outcome.
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Reliability assessment according to GRADE
To assess the reliability of the pooled results, HTA South uses internationally developed GRADE 
system (Schünemann 2013, SBU 2024).
GRADE stands for Grading of Recommendations, Assessment, Development, and 
Evaluation.

For each outcome, a GRADE assessment is made of the combined results based on five 
different aspects: 1) Risk of bias 2) Consistency of results 3) Transferability
4) Precision in data and 5) Publication bias.

The starting point is  and the end result can never be higher than that or lower 
than . Reliability is graded down one step  for severe 

deficiencies in a domain and two steps ( ) for very severe deficiencies.

If the risk of bias is not too high, the reliability can then in some cases be upgraded 
one or two steps if 1) The overall effect of the intervention is very large 2) There is a 
correlation between, for example, dose of drug and effect on the outcome (so-called 
dose-response relationship) 3) There are known confounders that result in a lower 
effect than the true effect.

The overall result for each outcome is classified into four levels:

High reliability  . Assessment: The result is correct.

Moderate reliability  . assessment: The result is likely to be correct* Low 

reliability  . assessment: The result is possible to be correct* Very low 

reliability  . It is not possible to assess whether the result is correct.

If there are no studies that meet the inclusion criteria for an outcome, please specify
"studies missing" without classification.

* Both moderate reliability and low reliability mean that the results are uncertain and the 
interpretation in most cases is that more research is needed.

Clinical practice, organization and finance

Experts in the project have extensive experience with the established method for 

disinfection of flexible endoscopes without a channel and are conducting ongoing 

research projects to evaluate disinfection with UV light. Thus, they have knowledge 

of current clinical practice and what an introduction of the method in clinical 

practice today would mean. A description can be found in the section "Clinical practice 

and organization" in the results section of the report.

Within the HTA analysis literature search, no separate search for health economics 

literature was conducted as the search in the overall project included
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current health technologies, alternatives for disinfection, relevant clinical studies, 

and cost and cost-effectiveness studies. During the relevance review in the overall 

project, the project team highlighted the studies that were deemed to be of interest for 

the health economic review. These articles were reviewed by the project's health 

economist at both title and abstract level and, where applicable, also as full-text 

articles.

The results section "Health Economics" also presents a calculation of costs for 

introduction disinfection of flexible endoscopes without channels with UVC light in 

comparison with the current recommendation, which is disinfection in a disk 

disinfector (Kempe 2023; SFVH 2024). The calculations presented are based on current 

conditions for disk disinfection at the ENT clinic in Lund, for which we have had 

access to relevant background material from experts in the project. The basis for the 

cost calculations is presented in Appendix G.

Information about the time required for the various steps in the disinfection processes 

and costs (investment costs and variable costs) has been obtained from experts in the 

project, staff at Group Purchasing and Financial Control at the corporate office in Region 

Skåne and from a supplier of equipment for disk disinfection.
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Results

Literature search and selection of articles

The systematic database searches were conducted in November 2024 and resulted in a 

total of 760 unique hits. After relevance review, two articles remained that fulfilled the 

PICO and the delimitations set up. Based on the articles that were deemed relevant, a 

citation search was performed in Web of Science, which resulted in an additional 52 

unique references being reviewed. No additional articles were included after this review 

and no articles were identified through the email alerts from the database searches.

The two articles that were considered relevant were both assessed to have a moderate 

risk of bias and were included in the analysis.

For a detailed description of the selection steps, see the PRISMA flowchart (Page 2020 and 

SBU 2024) on the next page.
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Records identified from databases:

Base: 652
MEDLINE: 354
CINAHL: 90
CENTRAL: 30

Records identified from 
other sources:

Citations searches:
58

Medium risk of bias Original 
articles:
2

Relevant articles:
2

PRISMA

Figure 1. Flow chart adapted from PRISMA guideline (Page 2020) and SBU (2024).

Total number of records:
1184

Records removed 
before screening:

Automatic deduplication:
372

Total number of studies included 
in synthesis: 2

Original articles included in 
synthesis: 2

Full-text articles 
assessed for eligibility: 6

Records screened 
(title/abstract): 812

Full-text articles excluded, 
for details see Appendix D: 4

Records excluded
(did not fulfill PICO etc):
806
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Description of included articles

Two original articles were included in the analysis. Only the outcome measure disinfection 

rate was studied in the two articles. No systematic reviews were included.

Original articles

The two included articles are from the same research group in the Netherlands and have 

a similar design. After use, endoscopes were randomized to disinfection with UVC 

light or standard treatment with a disk disinfector. Agar plate culture was performed 

before and after disinfection. Endoscopes with no growth before disinfection were 

excluded from the analysis.

Table 2. Included original articles, detailed description in Appendix C.

Author (year) Study design

Halmans 2024a Randomized controlled trial

Halmans 2024b Randomized controlled trial

Results and reliability assessment per outcome

Outcome O1: Disinfection rate

Weighing up the results

Both included studies report the results as presence or absence bacterial growth in the 

culture after disinfection. The results have been summarized in the meta-analysis 

below, which shows that the relative risk (RR)/chance of bacterial freedom after 

disinfection with UVC light compared to disk disinfector is 1.10 (95% confidence 

interval 1.02-1.19).



18 ( )45

Figure 2. Meta-analysis showing the combined result from the included studies (event=no 
contamination detected).

Reliability assessment

Deductions in reliability are made because the data consists of only a few studies 

from the same center and that these studies were sponsored. Thus, the reliability is 

considered low in the current data.

Table 3. Outcome O1: Disinfection rate. Reliability assessment, according to GRADE.

Outcome 
measures

Study design, number of 
studies Number of 
endoscopes

Overall result Reliability and 
reliability

Disinfection 
degree

RCT, 2
664

RR UVC
1,10 (1,02-1,19)

Conclusion: Disinfection with UVC light is possibly better than disinfection with 
standard methods.

Clinical practice and organization

Clinical practice

Region Skåne has a total of six different ENT clinics (including speech therapy clinics). 

These are located at the hospitals in Malmö-Lund, Helsingborg, Kristianstad, Ängelholm 

and Ystad.

Flexible ductless endoscopes are widely used in ENT practices for diagnostics and 

treatment. They are also used in anesthesia and surgery, neurology units and private ENT 

clinics. In 2024, a total of 11,000 examinations were performed with flexible endoscopes 

in ENT units at hospitals in Skåne.

Currently, endoscopes at the ENT clinic in Lund are disinfected with a disk disinfector 

system, which can be divided into three steps: First, manual disinfection of



19 ( )45

the endoscope and a leak test is performed by measuring the manometer pressure. A disk 

disinfector is then used to rinse, wash and heat disinfect the instruments. Finally, the 

endoscopes are placed in special drying cabinets for the next use.

The UVC light disinfection method can also be divided into three steps: First, the 

endoscope is pre-cleaned with a cloth to remove external dirt and a leak test is 

performed. Next, one endoscope at a time is placed in a cabinet with UVC light for 

disinfection. Finally, the endoscope is placed in a cabinet or on a trolley to keep it dry 

and dust-free.

A complete mapping of disinfection management at the region's various ENT clinics 

has not been carried out. Cleaning with a disk disinfector is the recommended method, 

but given the bulky, expensive and time-consuming nature of the equipment, many 

Swedish units that use flexible endoscopes without working channels for examinations 

and procedures in the nose, mouth and throat do not fully comply with the 

recommendations.

Organization

Examination of the patient with a flexible endoscope without channels is performed 

by a doctor or speech therapist. After completion of the examination, the instrument 

should be cleaned within 30 minutes and disinfected within 60 minutes, performed by 

an assistant nurse, nurse or speech therapist. The measured time is approximately 40-47 

minutes for the entire process and is carried out in the clinic's disinfection room. The 

room should be equipped with a height-adjustable cleaning hood, a washer-

disinfector for heat-sensitive instruments and a drying cabinet.

The machinery takes up a lot of space and therefore requires more space than a 

standard disinfection room. In addition, special arrangements are required for handling 

chemicals, microbiological control of the washer-disinfector's final rinse water, 

which must be done every three months, and service agreements.

According to expert experience, UVC disinfection is an easy method to implement. The 

UVC box takes up little space and does not require access to water and sewage, 

which means that remodeling is rarely required to set up new disinfection areas. It's a 

faster process, total time required is around 5-6 minutes. There is also an operating cost 

for the UVC box, which includes the cost of lamps and a service agreement with function 

control.
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Regardless of the choice of cleaning and disinfection method, doors to the 

disinfection room should equipped with an automatic opening function and 

equipment for macroscopic inspection of endoscopes should always available.

The ENT clinic in Ystad has implemented UVC light with prior manual leak testing and 

cleaning as a disinfection method.

Health economics

Literature review

The literature search identified one Canadian study (Biadsee 2023) that included a health 

economic evaluation of disinfection methods for flexible ductless endoscopes. The 

study, which was read in full text, was a cost-minimization analysis of four alternative 

disinfection methods, one of which, disinfection with UVC light, was relevant to the 

current report. Since the study had a primary care perspective, the project group 

assessed that the cost estimates were not applicable to the clinical context of this HTA 

report and the study was thus excluded (see Appendix D).

Cost calculations

The systematic review conducted for this report showed that disinfection with UVC 

light is possibly more effective than the current standard method for achieving bacteria-

free endoscopes. Since the differences between the two methods do not appear to be 

significant, we conducted a cost minimization analysis. In this analysis, a simple cost 

comparison is made where the method with the lowest cost  considered the most cost-

effective. The project team has compiled costs based on the current situation at the 

ENT clinic in Lund and compared these with the costs of switching to disinfection with 

UVC light.

At the ENT clinic in Lund, approximately 4,000 examinations are performed annually 

with 45 endoscopes, which means that each endoscope is used on average almost 90 

times a year. The clinic is equipped with four specially adapted sinks for manual 

washing of the instruments, six washer-disinfectors and eight drying cabinets, 

where each drying cabinet holds eight instruments for drying and storage.
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If the clinic were to make a new investment in a washer-disinfector system based on 

current equipment volume, the annual cost would amount to almost 2.4 million SEK 

with a depreciation period of seven years (Figure 3). Washer-disinfectors account for 

the largest share of costs, just over 50 percent, followed by drying cabinets, which 

account for a quarter of the total costs. If the total annual cost is related to the number 

of examinations (4000 cleanings) and the number of endoscopes (45), the cost is 

approximately SEK 600 per examination per year and SEK 53,000 per endoscope per 

year (Appendix G).

In a transition to UVC light only for disinfection, based on the current number of 

examinations at the clinic, the project experts estimate that four UVC cabinets would be 

needed. The annual cost of such a system is estimated at approximately SEK 800,000 

with a depreciation period of seven years (Figure 3). The cost per examination would 

be SEK 200 per year, while the cost per endoscope would be

18,000 SEK (Appendix G).

Figure 3. Annual cost in SEK for a disk disinfector system based on the current clinical 
situation at the ENT clinic in Lund and annual cost when switching to a UVC light system. 
The calculations assume a seven-year depreciation period for equipment. Crown numbers in 
the figure are rounded to the nearest 100,000. See Appendix G for a specification of costs.

 addition to having significantly lower investment and variable costs, a UVC light system 

also ties up less capital by making each endoscope available faster. As described in the 

"Current health technology" section, systems with
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disk disinfector is time-consuming, which can slow down the flow of examinations 

due to a lack of cleaned endoscopes. The time needed to disinfect an endoscope with 

the current system at the ENT clinic has been measured at 40-47 minutes according to 

the project experts. Most of this time (approximately 30-35 minutes) is spent 

disinfecting in the washer-disinfector, while the remaining time is used for pre-

washing, leak testing and handling the instruments by taking them in and out of the 

washer-disinfector and placing them in drying cabinets for the next use. When using 

cabinets with UVC light, the total time required is between five and six minutes per 

endoscope according to experts. According to experts, an endoscope has a lifespan of 

between five and seven years, and there is no indication that the instrument would be 

damaged by more frequent disinfection.

A faster disinfection procedure would likely mean that a clinic could have a lower 

number of endoscopes in use. The price of an endoscope is between SEK 100,000 

and 300,000 (according to data from the corporate office). If we assume an average 

price of SEK 200,000 per endoscope, this means that a clinic

significant savings for each instrument that does not need to be purchased. Switching to a 

UVC light system from a washer-disinfector system could also free up space for other 

operations as the UVC light system takes up comparatively less space.
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Identified knowledge gaps
In general, patient-centered outcome measures such as how much healthcare-

associated infections are affected by different methods of maintaining good 

hygiene in surgical settings are under-researched.

During the preparation of this report, only studies on one of the outcome measures 

included in PICO were identified. Thus, there is a lack of information on how different 

disinfection methods of flexible endoscopes affect the examination instruments in terms of 

damage, durability and, above all, the risk of spreading infections.

There are also no available studies on the time required for the disinfection process or ease 

of use, although this information could be obtained from experts in project in question.
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Discussion
The scientific literature on endoscope disinfection with UVC light is sparse, with only 

one outcome measure studied in two articles from the same research group. The 

combined results of the two studies show that UVC light provides a slightly higher 

proportion of completely bacteria-free endoscopes after disinfection than the currently 

recommended method with a disk disinfector, but the reliability is low because the 

studies are few and sponsored by companies that collaborate with the manufacturer of 

UVC cabinets.

For the other outcome measures, it is clear from the section on organization that the 

benefits are significant in terms of the time and procedure required for disinfection 

with the different methods, which is why it should be possible to draw some 

conclusions about the time required and ease of use even though this has not been 

studied. As for the other two outcome measures, unwanted side effects and 

infections after examination, it is important that they are studied in the future even if 

the studies require a longer follow-up period.

The project aimed to evaluate how well the method works in clinical practice compared 

to the currently recommended method for disinfection of flexible endoscopes without 

channels. Thus, the scientific basis on which current care guidelines are based was not 

evaluated and assessed. Nor was it assessed how effective the method of disinfection 

with UVC light is in a laboratory environment. There is also no comparison with other 

cleaning methods (manual wiping with alcohol) used in clinical practice when 

disinfection equipment is not available or not used for other reasons, such as lack of time 

between examinations.

Since the two included studies did not specify the type of bacteria growing on the 

endoscopes that still showed bacterial growth in culture after cleaning and disinfection, it 

is difficult to determine the bacteria's potential to cause infections. There is a 

possibility that the minimal bacterial growth seen is not from un-killed bacterial 

strains, but rather from contamination that occurred after disinfection. Thus, it is 

uncertain to assess the direct potential of UVC light to kill infectious bacteria based on 

the included studies. However, these studies were conducted in a clinical context, 

which should be sought to get an idea of the impact of introducing the method in 

clinical practice.
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The health economic analysis indicates that UVC light has several advantages a washer-

disinfector. The method is less costly in terms of investments and both fixed and 

variable costs. The method is also less time-consuming and the equipment requires less 

space, which is also cost-saving. A smaller number of endoscopes can be used for the 

same volume of examinations as when disinfecting with a disk disinfector, and space 

is made available for other activities. Our cost calculations refer to the situation at an 

ENT clinic in Region Skåne, but we believe that the conclusion that UVC light is a 

less costly disinfection method compared to disk disinfectors applies generally. A 

prerequisite for further health economic analyses is a larger database of clinical 

studies that analyze and compare the ability of different methods to clean and 

disinfect endoscopes.

This report was produced in consultation with a competent group of experts, with good 

insight into current guidelines and good knowledge of both intervention (disinfection 

with UVC light) and control (disinfection with a disk disinfector). The report's 

weaknesses lie in the limited scientific basis. In the event of implementation, it is of 

great importance that an evaluation of the method is carried out. Does a change in 

hygiene practices contribute to an increased or decreased incidence of healthcare 

associated infections?
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Abbreviations and glossaries
Abbreviation Explanation

GRADE The Grading of Recommendations Assessment, Development and Evaluation

HTA Health Technology Assessment

PICO Population, intervention, control, outcome

RCT Randomized Controlled Trial/Randomized Controlled Study

RR Relative risk

UV Ultraviolet

UVC Ultraviolet C

ENT Ear, nose and throat
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Appendix A: PICO and search strategies

Focused research question

Is using UVC light for disinfection of fiber-optic endoscopes as good or better than the 

current recommended method in Sweden?

PICO

The problem P1 Fiber-optic endoscopes without a working channel

Intervention I1 Disinfection using ultraviolet (UV-C) light after pre-cleaning

Control C1 Current recommended practice

O1 Level of disinfection: Reduction in colony forming units (CFU)

O2 Time needed for the sterilization procedure

O3 Complications (such as damage to the equipment)

O4 Infections occurring after sterilization procedure

Outcome

O5 Ease of use for the operator

Study design

Randomized controlled trials (RCT), non-randomized studies with a control group (NRSI).
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Search strategies

MEDLINE ALL via Ovid

Search date: November 15, 2024

Query Records

1 "laryngoscopes"/ 4 284

2 "laryngoscopy"/ 14 478

3 "endoscopes"/ 7 483

4 "endoscopy"/ 61 740

5 laryngoscop*.ti,ab,kf. 19 286

6 Fiberlaryngoscope*.ti,ab,kf. 5

7 Pharyngolaryngoscop*.ti,ab,kf. 25

8 Nasopharyngoscope*.ti,ab,kf. 628

9 endoscop*.ti,ab,kf. 270 811

10 fiberoptic scope*.ti,ab,kf. 115

11 (fiber* adj optical scope*).ti,ab,kf. 20

12 fiberoscop*.ti,ab,kf. 108

13 gold/1-12 312 933

14 "ultraviolet rays"/ 85 087

15 ultraviolet.ti,ab,kf. 97 783

16 (ultra adj violet).ti,ab,kf. 3117

17 uv€2.ti,ab,kf. 234 284

18 (photonic adj2 (disinfect* or sterili*)).ti,ab,kf. 4

19 (D60 or D25 or "UV smart" or impelux).mp. 821

20 gold/14-19 311 466

21 13 and 20 354
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Embase via Ovid

Search date: November 15, 2024

Query Records

1 exp "otolaryngology endoscope"/ 12 015

2 "flexible laryngoscope 543

3 "fiberoscope"/ 6 066

4 "pharyngoscope 14

5 "endoscope"/ 22 481

6 "laryngoscopy"/ 27 163

7 "pharyngoscopy"/ 128

8 "endoscopy"/ 141 927

9 exp flexible laryngoscopy/ 846

10 exp "fiberoscope"/ 10 931

11 laryngoscop*.ti,ab,kf. 25 310

12 fiberlaryngoscop*.ti,ab,kf. 7

13 pharyngolaryngoscop*.ti,ab,kf. 44

14 nasopharyngoscop*.ti,ab,kf. 852

15 endoscop*.ti,ab,kf. 439 417

16 fiberoptic scope*.ti,ab,kf. 169

17 (fiber* adj optical scope*).ti,ab,kf. 38

18 fiberoscop*.ti,ab,kf. 177

19 gold/1-18 523 404

20 exp "ultraviolet radiation"/ 143 325

21 ultraviolet.ti,ab,kf. 96 755

22 (ultra adj violet).ti,ab,kf. 3 104

23 uv€2.ti,ab,kf. 268 221
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Query Records

24 (photonic adj2 (disinfect* or sterili*)).ti,ab,kf. 3

25 D60.dv. 26

26 D25.dv. 13

27 "UV smart.dv. 2

28 impelux.dv. 1

29 gold/20-28 348 205

30 19 and 29 652

CINAHL with Full Text via EbscoHost

Search date: November 15, 2024

Query Records

1 MH "Laryngoscopy" 5 736

2 MH "Endoscopy" 21 119

3 MH "Endoscopes" 4 565

4 MH "ENT Endoscopes" 201

5 TI "laryngoscope*" OR AB "laryngoscop*" 7 016

6 TI "fiberlaryngoscope*" OR AB "fiberlaryngoscop*" 1

7 TI "pharyngolaryngoscope*" OR AB "pharyngolaryngoscop*" 5

8 TI "nasopharyngoscope*" OR AB "nasopharyngoscop*" 122

9 TI "endoscop*" OR AB "endoscop*" 57 313

10 TI "fiberoptic scope*" OR AB "fiberoptic scope*" 28

11 TI (fiber* W1 "optical scope*") OR AB (fiber* W1 "optical scope*") 6

12 TI "fiberoscop*" OR AB "fiberoscop*" 6

13 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR 
S11 OR S12

75 226

14 MH "ultraviolet rays" 4 679



33 ( )45

Query Records

15 TI "ultraviolet" OR AB "ultraviolet" 3 954

16 TI (ultra W1 violet) OR AB (ultra N1 violet) 89

17 TI uv OR AB uv 7 226

18 TI (photonic N2 (disinfect* OR sterili*)) OR AB (photonic N2 (disinfect*
OR sterili*))

0

19 TI (D60 OR D25 OR "UV smart" OR impelux) OR AB (D60 OR D25 OR
"UV smart OR impelux)

52

20 S14 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 11 852

21 S13 AND S20 90

CENTRAL via Cochrane Library Search

date: November 15, 2024

Query Records

1 MeSH descriptor: [Laryngoscopes] explode all trees 839

2 MeSH descriptor: [Laryngoscopy] explode all trees and with qualifier(s):
[instrumentation - IS]

231

3 MeSH descriptor: [Endoscopes] this term only 162

4 MeSH descriptor: [Endoscopy] this term only 2 606

5 (laryngoscope*):ti,ab,kw 6 408

6 (fiberlaryngoscop*):ti,ab,kw 0

7 (pharyngolaryngoscop*):ti,ab,kw 3

8 (nasopharyngoscope*):ti,ab,kw 49

9 (endoscope*):ti,ab,kw 36 488

10 (fiber optic scope*):ti,ab,kw 126

11 (fiber* NEXT optic scope*):ti,ab,kw 86

12 (fiberoscop*):ti,ab,kw 130

13 1 OR  2 OR  3 OR  4 OR  5 OR  6 OR  7 OR  8 OR  9 OR  10 42 705
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Query Records

14 MeSH descriptor: [Ultraviolet Rays] explode all trees 980

15 (ultraviolet):ti,ab,kw 3 967

16 (ultra NEXT violet):ti,ab,kw 68

17 (uv???):ti,ab,kw 2 904

18 (photonic NEAR/2 (disinfect* OR sterili*)):ti,ab,kw 0

19 (D60 or D25 or "UV smart" or impelux):ti,ab,kw 265

20 12 OR  13 OR  14 OR  15 OR  16 OR  17 5 819

21 11 AND 18 30

Searches for ongoing clinical studies

Organization Date Query Hits Relevant

ClinicalTrials.gov 2025-02-04 (endoscop* OR
fiberoptic* OR
laryngoscop* OR
fiberlaryngoscop* OR
pharyngolaryngoscop*
OR nasopharyngoscop*) 
AND (ultraviolet OR
ultra-violet OR uv*)

2 0

ICTRP * 2025-02-04 (endoscop* OR
fiberoptic* OR
laryngoscop* OR
fiberlaryngoscop* OR
pharyngolaryngoscop*
OR nasopharyngoscop*) 
AND (ultraviolet OR
ultra-violet OR uv*)

0 -

ISRCTN Registry 2025-02-04 (endoscope* OR
fiberoptic* OR
laryngoscope* OR
fiberlaryngoscope* OR
pharyngolaryngoscope*
OR nasopharyngoscope*)

11 0
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Searches for Health Technology Assessments

Websites of the following HTA-related organizations were searched:

Organization Date Query Hits Relevant

CDA-AMC 2024-10-29 Ultraviolet; uv 28;
26

0

INAHTA 2024-10-29 ultraviolet OR uv OR "ultra violet 31 0

SBU 2024-10-29 ultraviolet; uv; endoscope; 
laryngoscope

1; 2;
0; 0

0

HTA center 
VGR

2024-10-29 ultra*; uv 0; 0 -

HTA Region 
Stockholm

2024-10-29 ultra*; uv 0; 0 -

CAMTÖ 2024-10-29 ultra*; uv 0; 0 -

Regional 
collaboration 
group HTA

2024-10-29 ultra*; uv 0; 0 -

EUnetHTA 2024-10-29 ultraviolet; uv 0;9 0

NICE 2024-10-29 ultraviolet; uv; endoscope disinfect*; 
laryngoscope disinfect*

25;
10; 1;

2

0

Cochrane 
Library

2024-10-29 MeSH descriptor: [Ultraviolet Rays] 
explode all trees OR 
(ultraviolet):ti,ab,kw

30 0
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Citation searching

Seed references: Ezeh 2023, Halmans 2024a, Halmans 2024b

Citation indexes: Web of Science Core Collection: SCI-EXPANDED, SSCI, AHCI, CPCI- S, 

CPCI-SSH, BKCI-S, BKCI-SSH, ESCI

Search date: January 9, 2025

Process Records

Forward citation searching 2

Backward citation searching 97

Unique records retrieved from Web of Science 58

Post deduplication against main searches using DedupEndNote 52
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Appendix G: Health economics - background 
information
In this report, a cost calculation was conducted to investigate the costs of using a disk 

disinfector system versus UVC light for disinfection of flexible endoscopes without a 

channel. The cost calculations include investment costs, maintenance and service 

costs, as well as costs for chemicals and consumables.

A washer-disinfector system includes equipment such as a customized sink, washer-

disinfector and drying cabinet. It also requires detergent and consumables such as 

sponges, gloves and aprons. When using UVC light for disinfection, cabinets with UVC 

light are needed as well as simple cabinets or trolleys for storing endoscopes. The 

amount of equipment varies depending on the needs of individual clinics.

Costs for possible remodeling of premises to adapt to a certain type disinfection system 

are not included in the cost calculations. In addition, the time cost staff work in the 

disinfection process is also not included. The time spent by the staff in the dishwashing 

process was estimated to be small in relation investment costs and costs for 

maintenance and service. We have assumed that the staff handling the cleaning has the 

opportunity to perform other tasks while the endoscopes are being washed in the 

washer-disinfector.

The report presents the results through an example based on the clinical situation at the 

ENT clinic at Skåne University Hospital in Lund.
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Table 4. Summary of data: cost components and costs for systems with washer-disinfector

Investment cost and depreciation - custom sink

Commentary

Kitchen sink 420,000 SEK Information from supplier*

Depreciation period 7 years

Interest rate 5 %

Residual value 0 kr

Fixed costs capital including calculations

Initial investment 420,000 SEK

Annual depreciation according to information above 72,584 kr

Annual service cost 23,700 kr Information from supplier

Total fixed cost for custom sink
per year

96,284 kr

Investment cost and depreciation - Washer-disinfector

Disk disinfector 850,000 SEK Information from supplier*

Depreciation period 7 years

Interest rate 5 %

Residual value 0 kr

Fixed costs capital including calculations

Initial investment 850,000 SEK

Annual depreciation according to information above 146 897 kr

Annual service cost 73,000 SEK Information from supplier

Total fixed cost of washer-disinfector per year 219,897 SEK

Investment cost and depreciation - drying cabinets

Drying cabinet 300,000 SEK Information from supplier*

Depreciation period 7 years

Interest rate 5 %

Residual value 0 kr

Fixed costs capital including calculations

Initial investment 300,000 SEK

Annual depreciation according to information above 51 846 kr

Annual service cost 20,000 SEK Information from supplier

Total fixed cost for drying cabinets per year 71 846 kr

Variable costs per disinfection of an endoscope

Chemicals and consumables 32 kr

Total variable cost per disinfection of one
endoscope

32 kr

*Delivery, installation and training included. The technical lifetime of the equipment is at least seven years.
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Table 5. Summary of data: cost components and costs for UVC light systems.

Investment cost and depreciation - cabinet with UVC light

Commentary

Cabinet with UVC light 790 000 kr Information from supplier*

Depreciation period 7 years

Interest rate 5 %

Residual value 0 kr

Fixed costs capital including calculations

Initial investment 790 000 kr

Annual depreciation according to information above 136,528 kr

Annual service cost 62,500 kr Information from supplier

Total fixed cost of cabinet with UVC light per year 199 028 kr

*Delivery, installation and training included. The technical lifetime of the equipment is at least seven years.

Table 6. Annual cost in SEK for disk disinfector systems based on the current clinical situation 
at the ENT clinic in Lund. The calculations assume a seven-year depreciation period for 
equipment.

Cost component Number of Unit price Total

Customized sink 4 92,284 kr 369,136 kr

Disk disinfector 6 219,897 SEK 1 319 382 kr

Drying cabinet 8 71 846 kr 574,768 kr

Chemicals and consumables 4072 32 kr 130 304 kr

Total annual cost of system 2 393 590 kr

Total average cost per endoscope use 588 kr

Total average cost per endoscope 53 191 kr

Table 7. Annual cost in SEK with UVC light systems based on the current clinical situation at the 
ENT clinic in Lund. The calculations assume a seven-year depreciation period for 
equipment.

Cost component Number of Unit price Total

Cabinet with UVC light 4 199 028 kr 796 112 kr

Total annual cost of system 796 112 kr

Total average cost per endoscope use 196 kr

Total average cost per endoscope 17,691 kr
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