

[image: Efficacy of chlorin dioxide wipes in disinfecting airway devices contaminated with Covid-19]
Efficacy of chlorin dioxide wipes in disinfecting airway devices contaminated with Covid-19





ORIGINAL RESEARCH

published: 22 March 2023

doi: 10.3389/fcimb.2023.1061647

[image: image2]


Efficacy of chlorin dioxide wipes in disinfecting airway devices contaminated with Covid-19


Hussain Albaharna 1*, Hassan Almubiereek 1, Mohammed Almualim 2, Rehab Bukhamsin 3, Ahmed Abdelfattah 4 and Lamia Buohliqah 1


1 Department of Otolaryngology – Head & Neck Surgery, Qatif Central Hospital, Qatif, Saudi Arabia, 2 Intensive Care Department, Dr. Sulaiman Alhabib Hospital/Khobar/Qatif, Khobar, Saudi Arabia, 3 Hematopathology Department, Dammam Regional Lab and Blood Bank, Dammam, Saudi Arabia, 4 Molecular Department, Dammam Regional Lab and Blood Bank, Dammam, Saudi Arabia




Edited by: 

Yasir Waheed, Shaheed Zulfiqar Ali Bhutto Medical University (SZABMU), Pakistan

Reviewed by: 

Aneela Javed, National University of Sciences and Technology (NUST), Pakistan

Marcel Bentancor, University of the Republic, Uruguay

*Correspondence: 

Hussain Albaharna
 h.albaharna@gmail.com

Specialty section: 
 This article was submitted to Clinical Microbiology, a section of the journal Frontiers in Cellular and Infection Microbiology


Received: 04 October 2022

Accepted: 07 March 2023

Published: 22 March 2023

Citation:
Albaharna H, Almubiereek H, Almualim M, Bukhamsin R, Abdelfattah A and Buohliqah L (2023) Efficacy of chlorin dioxide wipes in disinfecting airway devices contaminated with Covid-19. Front. Cell. Infect. Microbiol. 13:1061647. doi: 10.3389/fcimb.2023.1061647






Background

Reprocessing and disinfecting endoscopes is a routine practice in otolaryngology. An effective, safe, and rapid disinfection technique is essential during the COVID-19 pandemic





Objective

To validate the efficacy of chlorine dioxide wipes in disinfecting three types of airway endoscopes contaminated with COVID-19-positive patient secretions.





Methods

Chlorine dioxide wipes were tested on rigid nasal endoscopes, laryngoscope blades, and flexible bronchoscopes. The endoscopes were disinfected using the wipes after exposure to COVID-19-positive patients. The tested scope was included in the study if the post procedure pre disinfection swab was positive for COVID-19 virus using RT-PCR. We analyzed 38 samples for 19 subjects (scopes) pre and post disinfection with chlorine dioxide wipes from July 2021 to February 2022.





Results

A total of four rigid endoscopes, four flexible bronchoscopes, and four laryngoscopes were included in the study which represent 24 pre and post disinfection swabs. The others were excluded because of negative pre disinfection swab. All the post disinfection PCR swab results were negative.





Conclusion

Chlorine dioxide is a convenient, fast, and effective disinfection technique for COVID-19-contaminated airway endoscopes.
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Introduction

The authority of the Republic of China had reported pneumonia cases of unknown cause in Wuhan in the province of Hubei (China) between 8 December 2019 and 2 January 2020. However, on 11 and 12 January, they declared the first cases of what is now called SARS-CoV-2, caused by the novel Coronavirus-19 (Johnson, 2020). On 11 February 2020, the WHO announced a name for the new coronavirus disease: COVID-19. By 11 March 2020, the WHO stated that COVID-19 could be characterized as a pandemic (World Health Organization, 2020).

The wide spread of the disease and strict isolation and social distancing protocols strongly affect all aspects of financial and social as well as medical fields (Heckman et al., 2020). Airway instrumentation, especially scoping, is a daily practice in many specialties, such as otolaryngology, anesthesia, intensive medicine, and emergency medicine. Considering the high contiguity of the disease through droplets, this places the physicians in these specialties among those at the highest risk of becoming infected (Krajewska et al., 2020; Vukkadala et al., 2020). The risk is not limited to staff but also applies to patients (Workman et al., 2020). Currently, most otolaryngological societies recommend that diagnostic procedures involving upper airway manipulation, such as anterior rhinoscopy and particularly nasal endoscopy, should be considered high risk for viral transmission and therefore limited to patients with an urgent need for examination during the initial phase of the COVID-19 outbreak (American College of Surgeons, 2020; Davies and Roland, 2020; Van Gerven et al., 2020). This is also applied to other airway procedures performed in other facilities, such as endotracheal intubation and bronchoscopy, particularly those performed by anesthetists and intensivists (Cook et al., 2020; Ti et al., 2020; Wahidi et al., 2020).

Many issues have been raised to address the situation after opening the service. Reprocessing and disinfecting endoscopes are essential after each airway procedure (Van Gerven et al., 2020). Many obstacles may be faced in disinfecting airway endoscopes during the COVID-19 pandemic. The number of endoscopes may be limited, and these must be available for reuse as soon as possible. Transporting COVID-19-contaminated tools can increase the risk of spreading infection between staff. Moreover, transportation may lead to damage or loss of tools, affecting the workflow and productivity as well as incurring costs to repair the damage. An effective, safe, and rapid disinfection technique is essential during the COVID-19 pandemic. The chlorine dioxide wipes is a three-part decontamination system for nonlumened medical devices such as flexible endoscopes, transesophageal echocardio probes (TOE/TEE), transvaginal ultrasound probes, transrectal ultrasound probes, laryngoscope blades, intubation endoscopes, and manometry catheters (Tristel, a). The Wipe is impregnated with (citric acid) Base solution, and the Activator Foam is a dilute sodium chlorite solution. When mixed on applying Activator Foam to the Sporicidal Wipe and scrunching them together, wipe’s proprietary chlorine dioxide chemistry is activated. The Sporicidal Wipe destroys organisms of concern such as bacterial spores, mycobacteria, viruses, fungi, and bacteria within a contact time of 30 seconds (Tristel, b). Thus, it can be applied in different hospital areas, such as outpatient clinics, intensive care units, cardiac laboratories, and radiology departments. Disinfection can be conducted in the same examination area, saving time and effort (Tzanidakis et al., 2012). It involves three wipes, which sequentially perform the decontamination steps within minutes. The first is cleaning with the Pre-Clean Wipe which contains enzymatic detergent, to remove organic matter. The second is high-level disinfection with the Sporicidal Wipe and Activator Foam, and the final step is rinsing with the Rinse Wipe that is impregnated with sterile water to remove any chemical residue from medical device surfaces after high-level disinfection.

This study aimed to validate the efficacy of chlorine dioxide wipes system in disinfecting three types of airway endoscopes contaminated with COVID-19-positive patient secretions.





Materials and methods




Study design

This study tested the efficacy of using the chlorine dioxide wipes system. The wipes were tested on three groups of airway endoscopes. The first group was rigid nasal endoscopes after passing them through the nasopharynges of positive patients. Laryngoscope blades in the second group were tested after being used for intubation. Finally, flexible bronchoscopes were tested after bronchoscopic guidance endotracheal intubation. For each group, two swabs were taken from every tested device. The first was immediately after the procedure and the second after disinfection using chlorine dioxide wipes. The swabs were sent for real-time polymerase chain reaction (RT-PCR) tests for COVID-19. A pre disinfection swab was performed to avoid false positive cases. All cleaning episodes were performed by a single person fully trained in the disinfection practice according to the manufacturer’s instructions. After each use, the devices were sent to the central sterile services department CSSD for standard sterilization.





Protocol for diagnosis of SARS-CoV-2 infection

The currently recommended modality for diagnosing acute or current SARS-CoV-2 infection is a nucleic acid amplification test (NAAT) detecting one or more RNA gene targets specific to the virus. The most common is RT-PCR, which employs fluorescence to detect the amount of amplified DNA in real time (Corman et al., 2020). Some of the most frequently tested gene targets for detecting SARS-CoV-2 include the Envelope E, Spike S, and Nucleocapsid N genes, the RNA-dependent RNA polymerase (RdRp), and open reading frame ORF1a/1b. Detection of the E gene appears to have the highest analytical sensitivity (tested as screening); however, we also tested for another gene target for confirmation. Different NAAT systems vary in terms of clinical sensitivity, regardless of the gene detected. All current SARS-CoV-2 RT-PCR assays with European approval (EUA) are labeled only for qualitative detection of the gene specific to the virus and are not approved for quantitative measurement of the amount of the virus present in the sample. In addition to detecting SARS-CoV-2, many NAATs have been approved as multiplex assays that can simultaneously detect other respiratory viruses, such as influenza a AND b, as well as bacteria causing atypical pneumonia (Chan et al., 2020).

All recommended controls were used: A negative (no template) control was used to exclude sample contamination during the assay run. A positive template (COVID-19_N_P) control was used to verify that the assay run performed as intended and was used on every assay plate.

An internal control was used to detect nucleic acid present in the sample. This also served as an extraction control to ensure that samples tested as negative contained nucleic acid for testing. A negative extraction control (NEC; negative patient sample) served as both a NEC to monitor for any cross-contamination occurring during the extraction process and an extraction control to validate extraction reagents and successful RNA extraction.

This study analyzed 38 samples for 19 subjects (pre and post, for each scope) from July 2021 to February 2022. We used an Applied Biosystems 7500, Real-Time PCR Instrument System and LightCycler 480 (System II; Roche), targeting the genes RdRp, N, RdRp/E, ORF lab, and E.





Sample size

Guidelines suggested by Julious were followed to estimate the sample size. A minimum sample size of 12 subjects per treatment arm for a main study sample size of 95 participants corresponds to standardized effect sizes of 0.5 (for 90% power based on a standard sample size calculation) (Julious, 2005; Whitehead et al., 2015). The sample was distributed equally across the three groups, with four instruments included from each.





Inclusion and exclusion criteria

All cases were recruited from hospitalized patients at Qatif Central Hospital. Patients were included if confirmed to be COVID-19-positive by RT-PCR. Additionally, the swab from the instrument used on a patient before disinfection needed to be positive. Conversely, the case was excluded from the study if the swab taken from the instrument after examining the patient and before disinfection was negative for COVID-19.





Data analysis

Data was entered and analyzed using SPSS (Version 23.0; SPSS Inc., Chicago, IL, USA). The mean and standard deviation were calculated for numerical variables and counts and percentages for categorical variables.





Ethical considerations

Informed written consent was obtained from each patient. The study was approved by Qatif Central Hospital Scientific Research Ethics Committee (ID: QCH-SRECO 271/2021). Tests were performed with appropriate personal protective equipment to ensure the examiner’s safety. The study protocol was performed in accordance with the relevant guidelines.






Results

Of all the tested subjects (19 scopes), 7 (14 swabs, 36.8%) were excluded due to negative pre disinfection PCR swab results. A total of 24 swabs (63.2%) from four rigid endoscopes, four flexible bronchoscopes, and four laryngoscopes were included in this study as the pre disinfection PCR swab results were positive. All the post disinfection PCR swab results were negative.

The time consumed during disinfection was between 4 and 5 minutes; the average time required for disinfection was approximately 4:33 minutes. The time between scope infection and starting disinfection ranged from 1 to 2 minutes; we found no difference in the post disinfection results. The disinfection technique between the three different instruments, metal instruments (laryngoscope and rigid nasal scope) and rubber or silicon material fiberoptic nasopharyngoscopy, ran with the same steps, and no post disinfection results were obtained. After each disinfection procedure, the instrument was checked for any damage related to the use of disinfectant including the surface and the lens of the endoscopes. There was no damage documented in all the procedures.

In this study, precise copy-number quantitation of COVID-19 RNA for collected swabs was unnecessary. However, analytical sensitivity and limit of detection (LoD) studies established that the lowest concentration of SARS-CoV-2 (genome copies [cp]/μL) that could be detected by the assays used was Cycle threshold (CT:38). We used CT values of SARS-CoV-2 to detect the sample positivity rather than set clinical cutoffs.

The average CT of all (12) positive swabs ranged from 15 to 34, much lower than 38, which is generally considered an upper borderline for reliable positive results, regardless of the type of commercial RT-PCR test used in SARS-CoV-2 diagnostics. The mean CT value for the positive swabs (pre disinfected) was CT:26 for the RT-PCR results of all tested swabs. All post disinfected swabs showed negative results with no CT detected. (Table 1).


Table 1 | Swab results of each airway tool.







Discussion

COVID-19 remains a pandemic worldwide. With insufficient vaccination in some parts of the world and the emergence of several new mutations of the virus, conditions are expected to be serious for some time.

This situation raised concerns about sterilization, disinfection, and cleaning in health care environments. These three reprocessing techniques differ in their degree of killing microorganisms. While sterilization eliminates all organisms, disinfection does not eradicate bacterial spores, and cleaning only reduces the burden by removing physical matter. This study tested the efficacy of using chlorine dioxide wipes to disinfect different types of instruments contaminated by secretions from the airways of COVID-19 patients.

Choosing the type of reprocessing technique depends on two factors: the category of hospital instruments required and the manufacturers’ recommendations. Critical items are used on sterile tissue, so sterilization is the ideal reprocessing technique for these instruments. Different airway instruments, such as nasal endoscopes, laryngeal blades, and fiberoptic bronchoscopes, are semi critical items requiring a high level of disinfection (Kothekar and Kulkarni, 2020). Choosing the type of disinfectant depends on several factors, such as the manufacturers’ recommendations, the availability of disinfectant, and the targeted organism. COVID-19 can vary in its persistence on instruments depending on the material. This ranges from around 4 hours on copper to 6 days on plastic materials (Fathizadeh et al., 2020). Many options are available for disinfection against COVID-19. Ultraviolet irradiation, alcohol, hydrogen peroxide, chlorine-containing disinfectants, and others are identified in the literature for use against COVID-19 in different spaces in health care facilities (Sharafi et al., 2021). Among these, chlorine-containing disinfectants are the most widely used; 0.1% sodium hypochlorite was found to be effective in inactivating COVID-19 on contaminated surfaces. It was also used during this pandemic to decontaminate the hands of patients with upper limb injuries (De Vitis et al., 2020). This study has shown that chlorine dioxide wipes system is effective in disinfecting different airway instruments. Moreover, it appears efficient in different contaminated environments as the viral load increases in the throat, nose, and trachea respectively. It is easy and fast to use. This gives it a major advantage in repeated disinfection in the same procedural area. Accordingly, it avoids transporting COVID-19-contaminated instruments, which could transmit infection. Additionally, this increases the life expectancy of the instruments and avoids damage resulting from unnecessary sterilization.





Conclusion

Chlorine dioxide wipes system is a convenient, fast disinfection technique for COVID-19-contaminated airway endoscopes. This study showed its high efficacy. It is very helpful to be used with many advantages especially in the pandemic situation. Further larger studies should be conducted to support this result.
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OEBPS/Images/table1.jpg
Instrument’s type Pre-disinfection = pre-result ~ Post disinfection Cycle threshold = Post-result = Duration of the

Cycle threshold disinfection (min)
1 flexible bronchoscope None Negative None Negative 4:00
2 rigid nasal endoscope None Negative None Negative 4:30
3 flexible bronchoscope 27 Positive None Negative 5:00
4 rigid nasal endoscope 15 Positive None Negative 445
5 rigid nasal endoscope 30 Positive None Negative 410
6 laryngoscope None Negative None Negative 4:40
7 flexible bronchoscope 29 Positive None Negative | 415
8 laryngoscope 20 Positive None Negative 415
9 laryngoscope None Negative None Negative 450
10 flexible bronchoscope 34 Positive None Negative 4:20
11 laryngoscope None Negative None Negative 430
12 rigid nasal endoscope None Negative None Negative 450
13 I flexible bronchoscope 26 Positive None Negative | 5:00
14 rigid nasal endoscope 30 Positive None Negative 4:50
15 rigid nasal endoscope None Negative None Negative 440
16 laryngoscope 28 Positive None Negative 4:30
17 laryngoscope 25 Positive None Negative 4:45
18 rigid nasal endoscope 29 Positive None Negative 4:20
19 laryngoscope 20 Positive None Negative 4:30

Note that the tools with pre-disinfection negative results were excluded from the study.





