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ABSTRACT
Since the first detection and emergence of SARS-CoV-2 in Wuhan,

of Health Sciences, Lahore, China in December 2019, it has become a worldwide health
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concern. Human to human airborne transmission and persistence
of SARS-CoV-2 on inanimate surfaces or contaminated hands have
been documented. Droplets transmission has been recognized as
a major source of virus spread. Most of the samples received in
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virus disease-2019 (COVID-19). The highest concentration of SARS-
CoV-2 has been observed in the respiratory specimens compared
to the non-respiratory specimens as the virus is present in lower
concentration in urine, blood, and stool. The guidelines in this
article present the procedures for disinfection and microbiological
processes that should minimize the risk of infection to the laboratory
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ethanol (62%-71%), or hydrogen peroxide (0.5%) with an exposure
time of 1 min is likely to be efficient against SARS-CoV-2. However,
the ultraviolet light at 254 nm, glutaraldehyde, formalin, heat
treatment of 65 OC or above, and acidic (pH <3) may be effective for
inactivating SARS-CoV-2. The SARS-CoV-2 can remain infectious
on the inanimate surfaces for up to 9 days so laboratory personnel
should be aware of the need for following the biosafety protocols
while processing the specimens.
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INTRODUCTION

Since December 31,2019, an outbreak of an atypical
respiratory disease, similar to pneumonia, has
been identified in Wuhan city, China. The infection
is caused by a novel coronavirus (2019-nCoV)
recognized as severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2). After exposure to
the SARS-CoV-2, the infected patients present
symptoms such as cough, fever, and shortness of
breath. 'As of June 09, 2020, 7039918 laboratory-
confirmed cases of the corona virus disease-2019
(COVID-19), with the mortality rate of 6% (404396
deaths), have been reported worldwide. However,
the mortality rate has varied among the countries.?
The aim of this context is to provide clear and brief
laboratory biosafety related recommendations
using disinfectants and inactivation methods
commonly used in microbiology laboratories which
could be potentially effective on SARS-CoV-2. It is
necessary for the laboratory personnel to handle
clinical specimens safely for the diagnosis of
COVID-19.

Risk and precaution for the microbiology
laboratory personnel

Aerosol droplets are considered to be the primary
route of COVID-19 transmission. However, airborne
transmission may also be possible. Most of the
healthcare personnel are exposed during the
aerosol-generating procedure (such as extubation,
and endotracheal intubation), which puts themin a
high risk of exposure, and therefore, infection.? The
samples from the suspected patients are submitted
to the microbiology laboratories for the diagnosis
of COVID-19. Therefore, it is necessary for the
healthcare personnel to take adequate precautions
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for their own protection. All the specimens collected
for laboratory screening should be considered
as potentially infectious as recommended by the
World Health Organization.* Healthcare workers
involved in collecting, handling, processing, and
transportation of clinical samples should follow
the biosafety practices and standard precautionary
measures (see Table 1) to reduce the possibility of
the exposure to the pathogen. Recently, interim
laboratory biosafety guidelines for handling and
processing the samples associated with COVID-19
have been released by the Centers for Disease
Control and Prevention (CDC), and are summarized
in table 2.

Unfortunately, there is limited scientific data about
the suitable disinfectants for the inactivation of
SARS-CoV-2. There are recommended disinfectants
for the inactivation of similar coronaviruses, e.g.,
those responsible for the Middle East respiratory
syndrome (MERS) and severe acute respiratory
syndrome (SARS), which are likely to be effective
for the inactivation of SARS-CoV-2.°

The highest concentration of SARS-CoV-2 has been
observed in the respiratory specimens compared
to the non-respiratory specimens as the virus is
present in lower concentration in urine, blood,
and stool. Of note, laboratory safety practices
recommended for managing the non-respiratory
viral specimens (e.g., Ebola virus) are clearly distinct
from those recommended for the SARS-CoV-2
specimens. Airborne transmission is a significant
mode of SARS-CoV-2 transmission. However, there
is no information about the definition of infectious
dose (ID) for this virus.”

In light of earlier information on the SARS-CoV-2,

Table 1: SARS-CoV-2-related standard precautions by the World Health Organization *

1. Ensure that the laboratory personnel who collect the specimens should follow good microbiological
practices & procedures and use suitable personal protective equipment (PPE), such as a medical mask, a
long-sleeved gown, eye protection, and gloves. If there is a risk of aerosol generating from the specimen,
healthcare worker should wear an N95 mask, or the equivalent.

2.Ensure that all the healthcare workers abide safe handling practices and spillage decontamination procedures
while transporting the specimens.

3. During transportation, keep the specimens in a leak-proof container, such as (i) plastic biohazard specimen
bag, with the label containing the patient's information on the primary specimen container, (ii) secondary
container containing a distinct sealable pocket for the specimen.

4. The laboratories in the healthcare facilities should utilize Biosafety level-2 (BSL-2) or BSL-3 facilities with
appropriate biosafety for handling the SARS-CoV-2.

5. Avoid the use of pneumatic tube systems for transporting the specimens. All the specimens should be

hand-delivered wheneverfpossible. ) ) )
6. On the laboratory request form, clearly mention each patient’s full name, date of birth, and suspected
SARS-CoV-2 of potential concern.
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the handling and processing of the respiratory
specimens from suspected patients takes place in
the microbiology laboratory, thereby posing the
highest risk to the laboratory personnel. Other
section of the laboratory, such as chemistry, blood
bank, and hematology, where non-respiratory
specimens such as urine and blood products are
processed, are exposed to a rather lower titer of
the virus. Specimen suspected to be positive for
SARS-CoV-2 should be handled in biosafety level-2
(BSL-2) or equivalent facility for the molecular
testing. However, BSL-3 facilities are required with
enhanced practices for the virus culture (Table 1).4

Persistence of coronaviruses on the inanimate
surfaces

Human to human transmission of SARS-CoV-2 has
been documented, with droplets being a major
source of virus spread. Approximately 108 viral
particles are found in 1 mL of sputum.?2 However,
the persistence of coronaviruses on the inanimate
surfaces too has been described, which can enable
virus transmission from the contaminated surfaces
during specimen processing. Previous studies have
revealed that the coronaviruses such as the Middle
East respiratory syndrome (MERS) coronavirus,
endemic human coronavirus (HCoV), and severe
acute respiratory syndrome coronavirus, can
remain infectious for up to 9 days on inanimate
surfaces such as glass, metal, or plastic.’

Microbiological processes and Inactivation of
coronavirus by the disinfectants

A variety of disinfectants can be used to disinfect
the inanimate surfaces.” Exposure of surface
disinfectants such as ethanol (62-71%), sodium
hypochlorite (0.1%), or hydrogen peroxide (0.5%)
for T min can be efficiently used for significant

A% grossret
https://doi.org/10.46405/ejms.v2i2.179

Roman et al. Preventive Guidelines

reduction and inactivation of virus. In contrast,
other biocidal agents such as 0.02% chlorhexidine
digluconate and 0.04% benzalkonium chloride
were less effective®. Irradiation with ultraviolet
light for 60 min showed undetectable levels of viral
infectivity in the culture medium.” Ethanol (78%-
95%), 2-propanol (70%-100%), the combination
of 2-propanol (45%) with 1-propanol (30%),
formaldehyde (0.7-01%), povidone iodine (0.23-
7.5%), and glutaraldehyde (0.5-2.5%) significantly
reduced the infectivity of coronavirus by log,
Sodium hypochlorite was effective at 0.21%
concentration. Benzalkonium chloride, at 0.2%
concentration, had no efficacy against coronavirus,
in contrast to 0.05%, which was more effective.®

Microbiology laboratories are often involved in
the routine microbiological processes (detergent-
disinfectants) that can result in the inactivation
of many viruses, such as influenza virus and
coronavirus.” SARS-CoV is inactivated by
glutaraldehyde and formalin in the temperature-
and time-dependent manner. While the effects of
these disinfectants were inhibited at 4 °C, formalin
significantly reduced the infectivity of the SARS-CoV
on day 1 at room temperature, and glutaraldehyde
inactivated the virus after 1-2 days of incubation
at 37 °C.> A previous study reported that the
coronaviruses were inactivated when incubated at
56 °C for 90 min, 67 °C for 60 min, and 75 °C for
30 min.” Other methods used in the microbiology
laboratories include heat treatment at 65 °C for 20
minute, UV treatment (254 nm), acid treatment (pH
<3), glutaraldehyde, and formalin treatment.

Before performing tests all laboratories should
complete risk assessment for site specific and
activity specific to find and mitigate risk.

All health should be educated about the usage and
the risk come from the biological agents. Each lab

Table 2. Summary of the CDC guidelines on the Interim Laboratory Biosat et¥5
. Healthcare worker shou use appropnate persona protectlve eqmpment sSuch as resplrator,

disposable gloves, facemask, eye protection, and laboratory coat, when dealing with the potentially

infectious specimens.

2. Any process that might result in aerosol generation, such as vortexing, should be performed in the
Biological Safety Cabinet class-Il (BSC-II). Centrifugation should be done by using an appropriate physical
containment device (e.g., sealed rotors with centrifuge safety buckets). Preferably, buckets and rotors

should be loaded and unloaded in a BSC-II.

3. After processing the specimens, decontaminate the equipment and laboratory work surfaces with
appropriate disinfectants as recommended for other respiratory pathogens, such as other human

coronaviruses and seasonal influenza viruses.

4. For SARS-CoV-2-related laboratory waste, follow appropriate procedures associated with other respiratory

pathogens, such as other human coronaviruses and seasonal influenza viruses. ) )
5. Preparation and fixation (by chemical or heating) of the smears for microscopic analysis should be done in

a certified BSC-II.
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should analyze a risk assessment before performing
the intended tests. Appropriate personal protective
equipment should be firm after a detailed
risk assessment and should be used by health
personnel. Personal protective equipment should
include of gloves, gown, eye protection, mask and
shield that will be selected in accordance with the
risk posed by the type of pathogen and procedure.
When health care worker is handling a blood
sampling for serological tests, they should follow
Good Microbiological Practices and Procedures. '

All environmental surfaces including standard floor,
objects and walls in SARS-CoV-2 isolation areas
should be disinfected with solutions of 1000 mg/L
chlorine. Disinfection should be done three times
daily and should be repeated each time when there
is contamination.™

Thermal inactivation is also an effective method for
inactivation of SARS-CoV at 56 °C to 60 °C, however
in the protein presence (20%) 2 log,, reduction
occur at 56 °C after 30 minutes. In the presence
of protein the SARS-CoV inactivation should be
done with heat treatment of 60 °C for at least 30
minute. For fixation procedure in the hospital and
laboratory the common method of inactivation is
using chemical.”™

CONCLUSION

In conclusion, SARS-CoV-2 can remain infectious
on the inanimate surfaces for up to 9 days.
Laboratory personnel should be aware of the need
for following biosafety protocols while processing
the specimens. Surface disinfection with sodium
hypochlorite (0.1%), ethanol (62%-71%), or
hydrogen peroxide (0.5%) can be efficient against
the SARS-CoV-2 with an exposure time of 1 min.
However, UV light, glutaraldehyde, formalin, high
temperature, and extreme pH effectively inactivated
the SARS-CoV-2.
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