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Abstract
An outbreak of deadly clinical syndrome COVID-19 in Wuhan, China has spread rapidly across the world.
It is currently required to develop methods and principle of containment measures with risk assessment,
categorize the laboratory design, approaches the training and procedures to evaluated compliance.
Considering the transmission dynamics of coronavirus pathogen (physical contact, droplet, or aerosol),
certaineffectivemeasuresshould be followed to reducetheexposure of risk. Theseguidelinesareeffective, not
only for thehealthworkers but also forgeneralpublic to encouragethemforadapting protectivebehaviours
whichwill help to overcomethis pandemicsituation. The rationalandoptimizeduse of PPEs willserve as an
initiative measure in solving theirglobal crisis.
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Introduction
COVID-19 emerges as a pandemic named as (SARSCOV-2) [1]. On 11th March, 2020 WHO declare COVID19 as pandemic with 657,140 cases in 195 countries with
30,451 reported deaths with 19% severe symptom cases
with 2.3% mortality rate recorded along with lower
frequency gastrointestinal indications, more greater
transmissibility more patients with mild symptoms, also
less facilities , distinguish COVID-19 [2,3]. According to
the recent updates (on 29th January, 2020), 102,041,000
are infected with COVID-19 with 2,201,043 deaths
arround the world [4]. People with all ages can get infected
with corona, the most vulnerable ages are old ones (65
above) however they get themselves protected by adopting
good hand hygiene and good respiratory hygiene [5]. They
have both direct (through personal contact and infectious
droplets exposure) and indirect (aerosolized material &
animal vectors) transmission [6]. Biosafety concerns and
risk assessment for research facility work raised through
this outbreak [7].

Literature Review
Transmission of SARS-CoV-2
Some coronaviruses that infect animals can be spread to
people and then spread between people, but this is rare.
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This is what happened with SARS-CoV-2, which likely
originated in bats [8,9]. The first reported infections
were linked to a live animal market, but the virus is now
spreading from person to person [10]. The virus can
spread from an infected person’s mouth or nose in small
liquid particles when they cough, sneeze, speak, sing or
breathe heavily. These liquid particles are different sizes,
ranging from larger ‘respiratory droplets’ to smaller
‘aerosols’. Other people can catch COVID-19 when the
virus gets into their mouth, nose or eyes, which is more
likely to happen when people are in direct or close contact
(less than 1 metre apart) with an infected person [11,12].
Current evidence suggests that the main way the virus
spreads is by respiratory droplets among people who are
in close contact with each other. Aerosol transmission can
occur in specific settings, particularly in indoor, crowded
and inadequately ventilated spaces, where infected persons
spend long periods of time with others, such as restaurants,
choir practices, fitness classes, nightclubs, offices and/or
places of worship [13]. The virus can also spread after
infected people sneeze, cough on, or touch surfaces, or
objects, such as tables, doorknobs and handrails (Figure
1). Other people may become infected by touching these
contaminated surfaces, then touching their eyes, noses or
mouths without having cleaned their hands first [14].
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In a broader aspect, it is difficult to accurately predict
the extent of mortality and morbidity and the chances of
epidemics and pandemics related to the newly emerged
pathogenic viruses. Considering the current situation
of the world environment, viral outbreaks may affect
humans, without causing extensive fatalities however
their psychological impacts can be serious such as anxiety,
insomnia, panic behavior, fear, and hopelessness [17].
Effects of psychological stress on immunity

Figure 1. (A) Origin and animal to animal and human
transmission of SARS-CoV-2 (B) Key mechanism of human to
human transmission of SARS-CoV-2.

Psychological effects of COVID-19
Psychological stress and depressive disorders are the
major outcomes of viral epidemics, as reported for the
Middle East Respiratory Syndrome (MERS) and Severe
Acute Respiratory Syndrome (SARS) [15]. The outbreak
of novel Coronavirus (2019-nCoV) in Wuhan, China, at
the beginning of 2020 is thought to be the continuation
of outbreaks caused by SARS-Coronavirus (SARS-CoV)
in 2002 and MERS-Coronavirus (MERS-CoV) in 2009
[16]. To contain the outbreak, healthcare and management
authorities imposed lockdown in several countries,
suspended travelling across the country, social activities
and gatherings at public places. The governments of those
countries are taking every measure including deploying
military doctors, and drugs and vaccine development to
curb the rapid spread of infection [3]. However, considering
the current epidemic and the risk of further epidemics and
pandemics, attention is needed to the psychological health
of normal, suspected, and infected peoples. Especially, the
people working at the frontline against the infection are
prone to develop depressive disorders. The current panic
situation and the menace of imminent endemics related
to COVID-19 have brought into forefront the urgent
need to prepare for their consequences. The aftermath of
such outbreaks harm both physical and mental health but
currently, the healthcare service providers are focusing on
physical health only that includes therapies and treatment
to pneumonic symptoms of infected individuals. However,
ignoring the profound importance of psychological health
may culminate into serious mental problems. Thus, it is
necessary to identify and properly address mental health
abnormalities.
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In contrast, viral outbreaks in some cases may infect
thousands of people, causing hundreds to thousands of
fatalities and spread around the globe, thereby affecting
millions of people to induce different psychiatric
disorders [18]. To cope with such outbreaks and
epidemics, the healthcare authorities should have affective
plans according to the responses of the people. The
psychological stress originating from several sources
also suppress the immune system, leave the individual
susceptible to several infectious respiratory illnesses
including coronavirus infection, and increases mortality
(Figure 2) [19]. Immune function during psychological
stress is influenced either by hormone-mediated alteration
of immune cells or autonomic nerves innervating
lymphoid tissue [20]. Furthermore, psychological stress
modulates the production of pro-inflammatory cytokines
and is linked with the subsequent hospitalization and
poor treatment outcomes for pneumonia [21]. Therefore,
clinical psychologists or psychiatrists should come
forward to encourage individuals for healthy activities.
Moreover, the people should be provided with counseling
and guidance at specified public centers, equipped with
psychologists, and psychiatrists.

Figure 2. Relationship between psychological stress and level
of susceptibility to infection, psychological stress suppress the
immune response increase.

Biosafety principles and categorization of containment
levels
Practices and containment measures in order of evaluation,
presence of agent with infectious dose and pathogenicity,
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characteristic course of contamination just as different
courses of disease coming about from lab controls
(ingestion, parenteral, airborne), stability agent in the
environment, and susceptible host presence (human or
animal) [22].
Risk Group-3 of pathogens classified as animal
coronaviruses causing devastating enteric respiratory
syndrome in poultry and livestock [23]. In biological
agents, coronavirus with SARS-COV should not be longer
considered in Risk Group-2 [24,25]. BSL-3 facilities,
equipment, and work practices require cell culture (viral)
and controls of SARS-COV culture purpose for analysis,
research, or manufacturing (e.g., arrangement of SARS
diagnostic tests) (Figure 3) [26].

include gloves, medical masks, goggles or a face shield,
and gowns, just as for methods evaluated , respirators (for
example N-95 or FFP-2 standard or identical) and aprons
[33,34]. It is planned for those engaged with distributing
and managing PPE, just as general health specialists and
people in health care and network settings, and it gives
data about when PPE use is generally suitable. WHO will
proceed with update these suggestions as new information
opens up [35]. PPE will greatly be focused on those
caring about patients with symptoms or cleaning premises
contaminated by droplets that may contain the virus [36].
This will permit PPE to be focused on those that require
it; it is significant that you are trained in its use [37,38].
The virus lives longer on plastics than clothes, so if not
accurately use and discarded, for example, masks can be
become vessels for spreading disease [39,40].
Effectiveness of containment measures

Figure 3. Various aspects of biosafety measurements to reduce
the risk factors; biosafety protocols are extensively vital for the
health workers who work for viral detection and drug designing.

Definite diagnostic conditions
Light exposure of germicidal ultra-violet (UV-C) exhibited
no remarkable impacts on inactivation of viruses for as
long as more than two days [27]. COV was optimum at
pH 6.0–6.5 while virus is inactivated under extreme acidic
conditions [28]. Since no studies have yet centered on the
sensitivity of corona virus to analyzed the efficiency of
chemical and physical strategies for inactivation of virus.
Laboratory design (primary and secondary containment)
SARS is recorded and test the sample from different
countries include the model of diagnostic activities [29].
Laboratory activities in primary section are discoveries,
investigation, and creation (analytic tests assembling)
[30]. Secondary laboratory activities are cell culture
refeeding, centrifugation, pipetting, and cell culture
initiation [31]. The biological risk assessment and the
kind of manipulation introduced, SARS-COV should be
handled in accordance to the proper containment measures
in order to protect from research contamination [32].
Approaches with medical procedures
WHO's recommendations for the rational utilization of
personal protective equipment (PPE) in health care and
network settings, just as during the handling of load;
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WHO declared the world wide outbreak of a novel
Coronavirus (nCoV) on 30, January 2020 and different
containment measures are recommended for handling
of coronaviruses sample and performing the serological
tests or analysis with the main objective of saving lives
by minimizing its adverse consequences [41,42]. Risk
Communication and Community Engagement (RCCE)
documented the initial response and guidelines, published
by WHO to help in preventing infodemics about the
COVID-19 [43] and effectively deliver the complex
scientific knowledge to make it understandable by
population. These guidelines encourage the people to
adapt protective behaviors. The pandemic of COVID-19
has become a Public Health Emergency of International
Concern and its human-to-human transmission through
close contact and respiratory droplets which imparts a
greater risk on Health Care Workers (HCWs) and their
safety is the today’s major concern [44,46].
To protect the HCWs from potential spread of COVID-19,
following containment measures plays the principle role:
Effective protective measures for healthcare facility
1. Screening and acuity-based triage: A well-defined and
separate area or triage station should be created at the
entrance of every health care facility for screening purpose
[47]. Sorting out the suspected patients by screening of
their severity helps to categorize the patient’s condition,
containment risk to the work place and urgent medical
treatments for deserving ones [48]. Proper hand hygiene
equipment, masks and aprons should be given to the visitors
under the supervision of HCW before sending them in to
the COVID-19 patients as it will limit the outbreak of the
virus [49,50]. To reduce the risk of co-infections, and the
close relatives and closed ones should be treated as suspect
individuals regardless of any prominent symptoms [51].
2. Managing patients and their placement: Isolation of
suspected and confirmed case of COVID-19 is mandatory
[3,52]. Proper counseling of patient will help to reduce the
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anxiety and proved to be effective during the treatment.
Maintain 1-meter distance between all patients, HCWs
all the faculty members [53]. Use fixed paths for in and
out of the patient’s room as it will minimize the spreading
and exposure to limited area [54,55]. Environmental
Protection Agency (EPA) registered disinfectants are
recommended in hospital cleaning which are proven to be
effective against viral pathogens [56,57].
3. Wet-Sanitization: Regular environment cleaning and
disinfection is performed for Infection Prevention and
Control (IPC). According to the Biosafety Protocol
documented by Centers for Disease Control and Prevention
(CDC) [58,59]:

•

1% sodium-hypochlorite, 0.5% hydrogen peroxide
ammonium or phenolic compounds solution is mixed
with 62-71% Ethanol for surface disinfections [60].

•

Donning and doffing of PPEs should be considered
according to the removal instruction before visiting
the next patient [61].

•

To sanitize dedicated devices such as stretcher,
ambulance, bio-contaminant units, ventilators and
radiological equipment etc., use chlorine dioxide in
the conc. ≥ 0.1% or 1000 ppm (parts per million) to
rinse for 1-2 mint and then let it dry after each use as
they possess the high potential load of contamination
[62].

High-Level Disinfection (HLD): For automated and
dry-sanitization, Antigermix platforms are used which has
low-pressured photons of UV-C lights as a digital high
level disinfectant [63].
4.

5. Clinical sampling: Ensure that all the SOPs are being
followed by the staff who are going to take samples.
As it’s a respiratory virus, oral swab samples are used
for standard detection of viral antigen [64]. Oral swabs
should be taken twice with the gap interval of 24 hours
[65]. If both are negative, the person is considered to be
viral-cleansed. Suspected individuals are confirmed after
Nucleic Acid Amplification Tests (NAAT) such as RTPCR. Additionally, non-respiratory samples include e.g.,
blood, and stool can also be used for detection as they
do not possess major containment risk to the laboratories
is BSL-2 is adapted. In case of endotracheal intubation,
bronchoscopy or centrifuging the sample, powdered airpurifying respirators should be installed at the site for such
aerosol gatherings [66].

Sample shipment: COVID-19 samples should be
treated as category B specimens.In case of unavailability
of testing equipment or materials, the sample should be
appropriately labeled and transported to the nearest central
laboratory in biohazard as early as possible [67]. For this
purpose, specimen should be tightly capped and wrapped
in zip-locked bags carried in biohazard-labeled leak-proof
cryo-box [68] which should be hand-delivered to ensure
the sample safety. Make sure that sample-shipment is
6.

Biomed Res Special Issue

done within 72 hours after collation and stored at -80oC
temperature on dry-ice not on the frost-free freezers which
certainly have temperature fluctuation, avoid the repeated
freezing [69].
Analytical consideration of shipment: Automated
messaging system such as Tiger Connect which will be
uploaded the data on laboratory’s medical record and
facilitate the supervisors with its tracking position [70].

7.

8. Laboratory handling of sampling: On the mode of
transmission, COVID-19 is treated under BSC level-2
due to its severity of Laboratory Associated Infections
(LAIs) rate. For virus culturing, BSL-3 is recommended
as aerial transmission of COVID-19 virus is the major
risk of spread [71]. To ensure the safe handling, arrange
the equipment precisely to minimize the hands and arms
movement. Sealed-rooter centrifuge should be used for
centrifugations purpose along with double gloves, N95
masks or powered air purifying respirators, face and eye
protection [33]. Splash shield may be considered as a
physical barrier. For isolation and viral characterization,
BSL-3 laboratory is compulsory along with the proper
use of PPE for safe handling. In case of spillage, use
hypochlorite 1% solution (10,000ppm) for disinfecting the
surfaces [72,73].

Conclusion
Because of the novelty of human coronavirus, no clear-cut
solution can be reported yet as it requires huge research
work. To compact the disease, prevention is the only best
solution. Under this pandemic situation, ensuring the
protective measures is the safest way against the human
damage and transmission. But the increased requirement
of PPEs resulted in their global shortage. To overcome the
current health crises, along with the preventive measures,
following reconditions should be considered:

Recommendations
To optimize the PPEs availability for HCW’s protection,
here are some recommendations for minimizing the risk of
spared economically.
▪ To overcome the global shortage of PPEs, minimizing
its need is a prominent factor in resolving the issue. For
this purpose, use electronic mediums like video calling for
initial examination of suspected cases. It will also reduce
the personal exposure and risk factor.
▪ Glassware or plastic windows should implemented
for triage which can easily be disinfect and provides a
physical protective barrier within a hospital’s premises
and pharmacy windows.
▪ Visitors should be connected to their patient via some
means of telecommunication so that there will be no need
to provide them the PPEs.
▪ Restrict the number of workers and specify the HCWs to
monitors the COVID-19 patients which will make sure the
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longer use of PPEs.
▪ Use PPEs specifically such as during visual checkups,
medical mask and face shield is enough, gloves or gown
over the scrub suit is not necessary in that case while
maintain the recommending distance.
▪ UV-C light is effective in sterilizing the N-95 masks so
that paramedical staff can use it longer.
▪ Hand hygiene should be ensured timely, proper hand
washing should be preferred over the use of hand sanitizers
to cut the cost.
▪ Decontaminate the graywater of COVID-19 confirmed
patients and PPEs used in their treatment with 0.5%
sodium hypochlorite solution.
▪ The CDC devised an Al-based medical screening
technique which actually monitors the respiratory
blockage. It helped in scanning of suspected individuals
more safely and quickly.
▪ Psychologists must be subjected to the isolations wards
to cope with the metal stress conditions of COVID-19
patients.
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