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Abstract 

Background To prevent cross-contamination between patients, adequate reprocessing is necessary when using 
flexible endoscopes (FEs) without a working channel. The current reprocessing process using an Endoscope Washer 
Disinfector (EWD) is time-consuming. Ultraviolet light group C (UV-C) exposition is an alternative and fast disinfection 
method and has previously been shown to adequately reduce Colony Forming Units (CFUs) on FEs without a working 
channel. The objective of this study was to examine whether UV-C light is as effective in reducing CFUs on contami-
nated FEs without a working channel compared to the EWD.

Methods FEs without a working channel were collected in three different Otorhinolaryngology Departments 
in the Netherlands. After pharyngolaryngoscopy, a manual pre-cleaning with tap water was performed and a culture 
was collected by rolling the distal 8–10 cm of the FE over an agar plate. Next, the FE was randomly assigned to be dis-
infected with UV-C light (D60) or the EWD (gold standard). After disinfection, another culture was taken. The primary 
outcome was microbiological contamination, defined by Colony Forming Units (CFU).

Results 600 FEs without a working channel were randomized. After clinical use and manual pre-cleaning, 239/300 
(79.7%) FEs in the UV-C group and 262/300 (87.3%) FEs in the EWD group were contaminated (i.e., > 0 CFU). FEs 
without culture confirmed contamination were excluded from further analysis. After UV-C light disinfection, 195/239 
(81.6%) FEs showed 0 CFUs, compared to 187/262 (71.4%) FEs disinfected with the EWD (p < 0.01). A multivariate 
logistics regression analysis showed an increased odds of 0 CFUs when using UV-C light (OR 1.83, 95% CI 1.19–2.79; 
p < 0.01), conditional on participating hospitals and types of FE.

Conclusions UV-C light disinfection of FEs without a working channel appears more effective in reducing CFUs com-
pared to the EWD and might be a good alternative disinfection method.

Trial registration Not applicable.
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Background
Disinfecting medical devices is essential for preventing 
healthcare-related infections [1]. Within otorhinolaryn-
gology (ORL), flexible endoscopes (FEs) without a work-
ing channel are indispensable in the diagnostic pathway. 
FEs can become contaminated with blood and microor-
ganisms, so adequate reprocessing is essential to reduce 
pathogen transmission [1, 2].

FEs without a working channel come into contact with 
mucous membranes without entering sterile tissue or 
the vasculature and are considered semi-critical devices 
requiring high-level disinfection [3, 4]. High-level disin-
fection eradicates mycobacteria, lipid or medium-sized 
viruses, fungal spores, nonlipid or small viruses, vegeta-
tive bacteria, and some bacterial endospores during rela-
tively short disinfection exposure times [3, 5, 6].

Multiple guidelines have been developed for repro-
cessing FEs. These include the American Society for 
Gastrointestinal Endoscopy (ASGE), the European 
Society for Gastrointestinal Endoscopy and European 
Society of Gastroenterology Nurses and Associates 
(ESGE-ESGENA) and the Healthcare Infection Control 
Practices Advisory Committee (HICPAC) [7–9]. National 
guidelines exist, such as the Dutch Flexible Endoscopes 
Cleaning and Disinfection Steering Committee (SFERD) 
and manufacturers’ guidelines [10]. Although most of 
these guidelines agree on the methods used for repro-
cessing, differences exist, resulting in a lack of inter-
national consensus. The methods described, mostly 
including an Endoscope Washer Disinfector (EWD), are 
time-consuming and use chemicals and water. Other dis-
infection methods, such as ultraviolet light group C (UV-
C), could be an alternative [11].

Disinfection with UV-C light was successfully used in 
1936 to disinfect air in operating rooms to prevent post-
operative infections [12]. UV-C light can inactivate bac-
teria, such as Methicillin-resistant Staphylococcus aureus 
(MRSA), Clostridium difficile spores, and vancomycin-
resistant Enterococcus (VRE) [13–18]. Previous studies 
investigating the effect of UV-C light in reprocessing FEs 
without a working channel are promising, showing a  107 
reduction of colony forming units (CFUs) [11]. Recently, 
we conducted a single-center study to compare the CFU 
reduction of FEs without a working channel with UV-C 
light disinfection to the EWD [19]. There was no differ-
ence in CFU reduction between UV-C light disinfec-
tion and the EWD. A multicenter study was initiated to 

validate these results. The objective of this study was to 
investigate CFU reduction on contaminated FEs with-
out a working channel using UV-C light compared to the 
EWD in a multicenter setting.

Methods
Trial design and study objects
This is a randomized controlled trial of parallel groups 
(1:1) conducted at three ORL departments in the Neth-
erlands: Medical Spectrum Twente (Enschede), Medical 
Center Leeuwarden (Leeuwarden), and Spaarne Hospital 
(Hoofddorp). The research ethics committee of all partic-
ipating centers decided that this study would be carried 
out per the applicable legislation concerning reviewal by 
an accredited research ethics committee, such as Medi-
cal Research involving Human Subjects Act and Medical 
Treatment Contracts Act (file number 2021-9837).

The eligibility criteria were FEs without a working 
channel after being used in a clinical setting. From March 
until August 2022, 600 FEs without a working channel 
were collected after pharyngolaryngoscopy. No selec-
tion was made between infectious and non-infectious 
patients. FEs used included the Video Naso-Pharyngo-
Laryngoscope [VNL9-CP](PENTAX Nederland B.V., 
Dodewaard, The Netherlands), Fiber Naso-Pharyngo-
Laryngoscopes [FNL10-RP3] (PENTAX Nederland B.V., 
Dodewaard, The Netherlands) and pediatric Fiber Naso-
Pharyngo-Laryngoscopes [FNL7-RP3] (PENTAX Neder-
land B.V., Dodewaard, The Netherlands). FEs without a 
working channel showing no contamination (i.e., 0 CFUs) 
after clinical use and manual pre-cleaning were excluded.

Randomization
FEs were randomly assigned to the UV-C light (group 1) 
or EWD group (group 2) by two researchers (YH, MR). 
To standardize the study process as much as possible, 
culture collections were evaluated by two researchers 
(YH, MR) or a laboratory analyst from the microbiology 
laboratories of the participating hospitals.

Interventions
The manual pre-cleaning in this study differs from the 
one recommended by the UV-C light disinfector man-
ufacturer and standard hospital protocol to evaluate 
the necessity of chemicals in the disinfection process. 

Keywords Ultraviolet light C, UV-C, Disinfection, Endoscope Washer Disinfector, Colony forming units, Flexible 
endoscope without a working channel
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Manual pre-cleaning usually includes water and chemi-
cals to remove visible debris. However, the manual pre-
cleaning in this study consisted of moistening a gauze 
pad with tap water and moving it rotationally from proxi-
mal to distal over the FE to remove visible debris.

After pre-cleaning, a culture (culture 1) was taken. 
Then, the FE was disinfected with UV-C light or with the 
EWD. Afterwards, another culture (culture 2) was taken. 
For patient safety, all FEs were finally pre-cleaned and 
disinfected with the EWD, as protocolled by the hospital.

Microbiological culture collection
The microbiological cultures were collected by rolling the 
distal 8–10 cm of the shaft and tip of the FE over a Plate 
Count Agar + additives (Balis Laboratorium BV, Boven-
Leeuwen, The Netherlands) until the entire circumfer-
ence had touched the plate. The additives included tween, 
lecithin, sodium thiosulfate pentahydrate, and agar. Ster-
ile tweezers were used to fix the FE to prevent partial lift-
ing (Appendix  1). The cultures were incubated at 36  °C 
for 72 h. A detailed protocol is given in Appendix 2.

Endoscope Washer Disinfector
The EWD disinfects several medical devices simulta-
neously using water and chemicals. The duration of the 
reprocessing depends on the brand and type, with, in 
this study, a minimum of 22 min. The EWD and chemi-
cals used varied between hospitals. Medical Spectrum 
Twente used the standard program from the WD440PT 
(Wassenburg Medical Nederland, Dodewaard, The Neth-
erlands). Medical Center Leeuwarden used the standard 
program from the ED-Flow 4 (Getinge AB, Göteborg, 
Sweden). Spaarne Hospital used the standard program 
from the  STEELCO® EW2S endoscope washer disin-
fectors (PMT Partners Medische Techniek, Alblasser-
dam, The Netherlands). All EWDs used accompanying 
chemicals.

Guidelines provide different recommendations for dry-
ing processes. Most guidelines only recommend drying 
a FE with a working channel. The ASGE states that the 
exterior of the endoscope should be completely dried 
using a clean, lint-free cloth [8]. The ESGE-ESGENA 
guideline recommends drying all external parts with 
compressed air [9]. The drying process after the EWD in 
this study consisted of wiping off the access water using a 
microfiber cloth (Appendix 2).

The D60 UV‑C disinfector
The D60 (UV Smart Technologies B.V., Rijswijk, The 
Netherlands) disinfects the outer surfaces of channel-
less medical devices in 60  s, operating at a wavelength 

of 100–280  nm (peak at 253.7  nm). According to the 
manufacturer’s internal research, a reduction in microor-
ganisms of at least a log-4 is achieved(unpublished data, 
research available upon request at the manufacturer). 
According to previous studies, exposure to UV-C light in 
the applied UV-C dose does not damage the surface of 
the FE [11].

The endoscope is placed in a glass holder made of 
quartz, allowing the UV-C light to reach the endo-
scope without shadowing. The disinfection chamber is 
completely sealed off, preventing the UV-C light from 
reaching the user for the user’s safety. The UV-C light is 
automatically switched off when the disinfection cycle 
is complete. The disinfection process does not require 
chemicals or liquids other than those used for pre-clean-
ing. Pre-cleaning is necessary since UV-C light cannot 
penetrate dirt, debris, and grime [20].

Outcomes
The primary outcome was microbiological contamina-
tion, which was evaluated by performing a CFU count. 
Cultures showing no contamination after clinical use and 
manual pre-cleaning (culture 1) were excluded from fur-
ther statistical analysis since since assessing the disinfec-
tion effectiveness in these FEs is impossible.

Sample size
The sample size was not calculated since the prevalence 
of contamination on FEs without a working channel after 
clinical usage is unknown. We therefore chose to base the 
sample size on expert opinion.

Statistical methods
Statistical significance was determined with a Chi-square 
test. An univariate and multivariate logistic regression 
model was performed using the disinfection method as 
a predictor with additional corrections for endoscope 
type and participating hospital. Data were analyzed using 
SPSS software, version 25 (IBM Corporation, Armonk, 
NY, USA). A p-value of < 0.05 was considered statistically 
significant.

Results
Baseline characteristics
In each hospital, 200 FEs without a working channel 
were collected. A total of 600 FEs were evenly distributed 
among the disinfection groups. Most of the FEs included 
in group 1 were Video Naso-Pharyngo-Laryngoscopes 
(63.7%), followed by Fiber Naso-Pharyngo-Laryngo-
scopes (33.0%) and pediatric fiber Naso-Pharyngo-Laryn-
goscopes (3.3%). The majority of FEs in group 2 consisted 
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of Video Naso-Pharyngo-Laryngoscopes (62.3%), fol-
lowed by Fiber Naso-Pharyngo-Laryngoscopes (35.0%) 
and pediatric Naso-Pharyngo-Laryngoscopes (2.7%).

Results before disinfection
After clinical use and manual pre-cleaning, a CFU 
count ranging from 0 CFUs to countless CFUs (i.e., 
> 500 CFUs) was found (Table  1). Overall, 61/300 
(20.3%) FEs in group 1 and 38/300 (12.7%) FEs in group 
2 showed no contamination according to the culture 
method used after clinical use and manual pre-clean-
ing. After excluding the FEs that showed no contami-
nation, a chi-square test was performed. There was no 
statistically significant difference in the distribution of 
FEs depending on the CFU count before disinfection 
between study groups (p = 0.19).

Results after disinfection
After disinfection with UV-C light, 195/239 (81.6%) 
FEs showed 0 CFUs. After EWD disinfection, 187/262 
(71.4%) FEs showed 0 CFUs. Univariate logistic regres-
sion showed higher odds of obtaining 0 CFUs when using 
UV-C light disinfection (OR 1.78, 95% CI = 1.17–2.71; 
p < 0.01). To identify relevant confounders for the rela-
tionship between the disinfection method and obtain-
ing 0 CFUs, a multivariate logistics regression was 
performed, including participating hospitals and types 
of FE (Table 2). Again, UV-C light disinfection increased 

the odds of obtaining 0 CFUs compared to the EWD (OR 
1.83, 95% CI 1.19–2.79; p < 0.01), conditional on partici-
pating hospital and type FE.

Forty-four (18.4%) FEs were still contaminated after 
disinfection with UV-C light, with a CFU count ranging 
from 1 to 20 CFUs. Seventy-five (28.6%) FEs were still 
contaminated after disinfection with the EWD, with a 
CFU count ranging from 1 to 23 CFUs.

Five (2.1%) FEs in group 1 were more contaminated 
after disinfection (ranging from 1 to 5 CFUs) compared 
to prior disinfection (ranging from 0 to 4 CFUs). Twenty-
three (8.8%) FEs in group 2 were more contaminated 
after disinfection (ranging from 1 to 23 CFUs) compared 
to prior disinfection (ranging from 0 to 15 CFUs).

Discussion
In this study, UV-C light was demonstrated to be more 
effective in reducing CFUs compared to the EWD when 
disinfecting FEs without a working channel. The study 
results were similar to thos of previousstudies [11, 19, 
21, 22]. In this study, 81.6% of the FEs without a working 
channel showed no contamination after UV-C light disin-
fection. Rudhart et al. [11] showed similar results: 86% of 
the FEs showed no contamination after disinfection with 
UV-C light. Our single-center study showed no contami-
nation in 85.7% after UV-C light disinfection [19]. Studies 
investigating UV-C light disinfection for other surfaces, 

Table 1 Number of flexible endoscopes (FEs) without a working channel depending on the number of colony forming units (CFUs) 
before disinfection by disinfection group (p = 0.02)

Disinfection method 0 CFUs 1–50 CFUs 51–500 CFUs > 500 CFUs Total

UV-C light disinfection
 (% within disinfection method)

61 (20.3) 163 (54.3) 62 (20.7) 14 (4.7) 300 (100)

Endoscope Washer Disinfector (% 
within disinfection method)

38 (16.5) 191 (59.0) 51 (18.8) 20 (5.7) 300 (100)

Table 2 Multivariate logistic regression including all relevant covariates

Parameter OR CI P

Disinfection method UV-C light 1.825 1.19–2.79 < 0.01

Disinfection method Endoscope Washer Disinfector Reference

Type of FE without a working channel

 Pediatric Naso-Pharyngo-Laryngoscopes Reference

 Video Naso-Pharyngo-Laryngoscopes 1.02 0.18–5.73 0.98

 Fiber Naso-Pharyngo-Laryngoscopes 1.15 0.34–3.86 0.83

Participating hospital

 The Spaarne Hospital Reference

 Medical Spectrum Twente 1.91 0.52–7.02 0.33

 Medical Center Leeuwarden 1.16 0.26–4.73 0.83
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including rigid endoscopes or hospital surfaces, showed 
no contamination in 90.0% and 80.0% [21, 22].

A CFU count was performed to express the reduction 
in microbiological contamination. In the Netherlands, 
the standard for bacteria exposed to the respective dis-
infection method under laboratory circumstances is a log 
5 reduction and log 4 for fungi and viruses [23]. How-
ever, the FEs were often contaminated with 1 to 50CFUs, 
making a log 4–5 reduction impossible. In literature, 
suggested cut-off points for the acceptable number of 
microorganisms on hospital surfaces are ≤ 2.5 CFUs/cm2 
or 5 CFUs/cm2 on agar contact plates [24]. Guidelines for 
surveillance and sampling FEs do not provide specific 
cut-off points for FEs without a working channel. The 
Duodenoscope Surveillance Sampling & Culturing proto-
col suggests establishing microbial cut-off limits for each 
facility [25]. In this study, 0 CFUs after disinfection was 
considered safely disinfected.

To evaluate each disinfection methods equally without 
interference from chemicals used in manual pre-cleaning, 
the microbiological contamination was evaluated after 
manual pre-cleaning with only tap water. In  vitro stud-
ies have already shown effective bacterial reduction after 
in  vitro contamination and UV-C light disinfection [11, 
21, 26, 27]. However, this is not compatible with real-life 
situations, for example, because the surface on which the 
in  vitro contamination was performed differs from the 
material of which the endoscope is made. We aimed to 
investigate whether UV-C light disinfection was equally 
effective as the EWD in a clinical setting. We tried to cre-
ate a setting that was as realistic as possible.

A total of 5 FEs in the UV-C light group and 23 in the 
EWD group were more contaminated after disinfection 
than before disinfection. Potentially because the culture 
collection was performed incorrectly. Other explanations 
could be that the contamination occurred in the disin-
fector or during transportation to the sample collection. 
After disinfection using the EWD, the FEs were dried 
using a microfiber cloth. Directly afterward, a culture 
was collected. This was not a sterile process, so FEs were 
possibly contaminated during this process. However, it is 
most likely explained by the limited sensitivity of the cho-
sen culture technique.

No gold standard exists for assessing microbiologi-
cal contamination on the outer surface of FEs without a 
working channel. Several techniques have been described 
to determine surface contamination [28]. Guidelines for 
reprocessing FEs usually also recommend a sampling 
method for determining the disinfection quality [7–10]. 
However, most guidelines recommend sampling the 
fluid from the channels, which is not possible for FEs 

without a working channel. We performed a pilot study 
(submitted), showing that frequently described sampling 
techniques could all equally detect microbiological con-
tamination after clinical use and pre-cleaning (data not 
shown, available upon request). The sampling techniques 
investigated were: rolling technique over a Trypticase 
Soy Agar with tween and lecithin plate, rolling technique 
over a Plate Count Agar + additives, swab technique, and 
broth technique. For practical reasons, the rolling tech-
nique over a Plate Count Agar + additives was chosen in 
this study. The rolling technique has also been used for 
sampling endoscopes without a working channel in pre-
vious studies and is considered a faster and more efficient 
method than dipping the tip in a solution [11, 21, 29].

In addition to the quality of the reprocessing process, 
efficiency, costs, and environmental impact are impor-
tant. Disinfection with UV-C light significantly reduces 
the reprocessing time of FEs without a working channel, 
so fewer FEs and storage capacity are required. No water 
or chemicals are used for UV-C light disinfection except 
from the manual pre-cleaning, which reduces the envi-
ronmental impact.

A limitation of this study is that only bacterial contami-
nation was assessed. No statements can be made regard-
ing eradicating non-bacterial pathogens, such as viruses, 
fungi, and prions. However, literature shows that UV-C 
light has the potential to inactivate viruses and fungi [30–
32]. The absorption spectra of peptide bonds in prions 
are possibly sensitive to UV-C light, but more research 
is needed [33]. Secondly, a severe limitation of this study 
was that we did not perform a microbiological identifica-
tion, making it impossible to draw conclusions regarding 
the bacteria found. A previous study analyzed bacterial 
contamination on rigid ORL endoscopes after UV-C 
light disinfection. Bacteria identified in this study could 
be attributed to the normal skin flora (coagulase-nega-
tive Staphylococcus and Micrococcus luteus) [21]. In the 
study by Rudhart et al. microbiological contamination of 
FEs showed that bacteria found after UV-C light disinfec-
tion could be attributed to the normal mucosal micro-
flora (Coagulase Negative Staphylococci, Micrococcus 
luteus, Bacillus spp. and Corynebacterium spp.) [11]. 
Thirdly, in group 1, more FEs (20.3%) showed no contam-
ination after clinical use and manual pre-cleaning com-
pared to group 2 (12.7%). Since the FEs were randomly 
assigned to one of the disinfection groups after clinical 
use, we do not have an explanation for the difference 
between the disinfection groups. Fourth, after using the 
EWD, FEs were dried with a microfiber cloth to remove 
excess water to prevent false bacterial contamination 
from the water used in the decontamination process. 
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The water used for the EWD is routinely checked for 
contamination, so it is very unlikely that contamination 
due to contaminated water occurred. However, it can-
not be ruled out completely. Since adequate hand sani-
tation occurred and the microfiber cloths were delivered 
aseptic, it is also unlikely that using a microfiber cloth 
resulted in contamination of the FE before being sam-
pled for the second time. However, this cannot be com-
pletely ruled out. It is also possible that drying the FEs in 
a drying cabinet would have resulted in fewer contami-
nated samples after disinfection with the EWD. However, 
several guidelines recommend removing excess water 
with a clean, lint-free cloth after disinfection, for exam-
ple, when the FE is to be used within 4 h after disinfec-
tion [8]. Taking samples after disinfection and removing 
excess water, as performed in this study, is still compara-
ble to a real-life situation. Fifth, the culture collection was 
performed by two researchers (YH, MR), and the culture 
evaluation was done by either one of them or a labora-
tory analyst. This might have led to interobserver differ-
ences. Sixth, emerging evidence suggests bacteria enter 
a viable-but-nonculturable (VBNC) state after exposure 
to environmental stress, such as UV-C light disinfection 
[34, 35]. We did not have the resources to investigate 
this in this study, so this should be further evaluated in 
future studies. Lastly, because UV-C light cannot pen-
etrate dirt, debris, or grime, the effectiveness of UV-C 
light disinfection is highly dependent on the quality of 
manual pre-cleaning. Being a manual process, the qual-
ity of the pre-cleaning may vary from person to person. 
This could have led to a potential bias in our study. When 
implementing UV-C light disinfection, extra attention is 
required to ensure the quality of the pre-cleaning process.

The current study focused on disinfecting FEs without 
a working channel used in the ORL department. Future 
research should investigate whether UV-C light disin-
fection could also be applied to disinfect other medical 
instruments, such as endoscopes with a working channel 
[36].

Conclusion
In this study, UV-C light disinfection was more effec-
tive in reducing CFUs on FEs without a working chan-
nel than the standard disinfection method with the EWD. 
Therefore, disinfection with UV-C light appears to be a 
better method for bacterial disinfection for FEs without 
a working channel. However, the effectiveness of UV-C 
light disinfection strongly depends on the quality of the 
manual pre-cleaning process since UV-C light cannot 
penetrate debris.

Appendix
Appendix 1: example of the microbiological culture 
collection using the rolling method

Appendix 2: detailed protocol of the rolling method 
for culture collection of the flexible endoscope 
without a working channel
The rolling technique over a Plate Count 
Agar + additives:

1. Immediately after pharyngolaryngoscopy, transport 
the FE without a working channel to the designated 
room for manual pre-cleaning and sample collection 
in the following manner:

a. The executor of the pharyngolaryngoscopy closes 
the transport container with the cover with the 
red smiley.

b. The assistant collects the FE immediately and 
brings it to the assigned room for manual pre-
cleaning and sample collection. The researcher 
will now start the procedure.

2. Manual pre-cleaning:

a. Remove the cover with the red smiley face from 
the transport container.

b. Perform hand disinfection and put on unsterile 
gloves.

c. Moisten an unsterile 10 × 10  cm gauze pad with 
tap water (not too wet! No water should drip 
when squeezing the moistened gauze).

d. Wipe the moistened gauze over the FE using a 
rotary motion from proximal to distal. Repeat 
three times with a different portion of the gauze 
each time. Include the tip as well. If there is still 
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visible debris left on the FE, repeat until all the 
debris is removed.

e. Discard the gauze in the appropriate trash can 
and place the FE back in the transport container.

f. Remove unsterile gloves and perform hand disin-
fection.

3. Collection the sample:

a. Use the tip and the first 10 cm of the distal part of 
the laryngoscope for the sample.

b. Wear a medical face mask and unsterile gloves 
during the sample collection to avoid contamina-
tion. Make sure not to touch the tip and the first 
distal part of the FE except for sample collection.

c. Perform hand disinfection and disinfect the sur-
face the sample collection will take place on using 
disinfection wipes.

d. Open the package of sterile tweezers, but do not 
remove the tweezers yet.

e. Remove the lid from the Plate Count Agar + addi-
tives plate.

f. Perform hand disinfection and put on unsterile 
gloves.

g. Fix the distal part of the FE with the sterile twee-
zers to prevent partial lifting of the FE from the 
plate while making a rolling motion with the FE. 
Make sure that the entire circumference of the 
distal end of the FE touched the agar plate only 
once.

h. Place the FE back in the transport container.
i. Remove the unsterile gloves and perform hand 

disinfection.
j. Put the lid back on the agar plate.
k. Record serial number of the FE, study number, 

date and time of the sample collection and sam-
ple number and label the agar plate.

4. Place the labeled agar plate back in the heat incubator 
at 36 °C without the addition of CO₂ for 72 h.

a. Afterwards, perform a CFU count.

5. Transport the FE after the sample collection to the 
disinfection department:

a. Close the transportation container with the cover 
with the red smiley face facing upwards.

b. Transport the FE to the disinfection department 
and continue the disinfection process as proto-
colled by the hospital.
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