Review paper | Pregledni rad

INFEKTOL GLASN 2020;40(4):154-158
https.//doi.org/10.37797/i9.40.4.6

Health Care Workers Protection During SARS-CoV-2 Pandemic
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Summary

The infection risk among frontline health care workers (HCW) is one of the most concerning aspects of COVID-19.
Knowledge about SARS-CoV-2 transmission is still insufficient. However, direct, person-to-person contact ap-
pears to be the main route. Secondary transmission can also occur and intensive care units have shown greater
contamination than general wards. Risk of transmission by infectious aerosols distributed through the ventilation
system duct is considered to be very low. Screening and triaging everyone entering a health care facility is crucial
in order to prevent rapid spread among hospital personnel and patients. Recommendations on airborne precau-
tions in the health care setting vary by location, but are universally to be implemented when aerosol-generating
procedures are performed. Surgical masks or respirators are currently critical supplies that should be reserved for
HCW. Both types of masks need to be used in combination with other personal protective equipment measures.
(OVID-19 patients should be cohorted and only patients undergoing aerosol generating procedures should be
placed in airborne infection isolation rooms.

Sazetak

Rizik od zaraze jedan je od najvaznijih aspekta bolesti COVID-19 koji zabrinjava zdravstvene djelatnike na prvoj
liniji. Znanje o nacinu prijenosa SARS-CoV-2 jo uvijek je nedovoljno. Medutim, Cini se da je izravan kontak, s 0so-
be na osobu, glavni put prijenosa zaraze. Sekundarni prijenos je takoder moguc, pri cemu je veca kontaminacija
zabiljeZena u jedinicama za intenzivnu njequ bolesnika za razliku od opcih bolnickih odjela. Smatra se da je rizik
od prijenosa infekdje zaraznim aerosolom koji se Siri kroz ventilacijske sustave vrlo nizak. Skrining i trijaZa svih
0soba koje dolaze u zdravstvenu ustanovu od presudne su vaznosti kako bi se sprijecilo brzo Sirenje virusa medu
bolnickim osobljem i pacijentima. Preporuke o mjerama za suzbijanje Sirenja infekcija koje se prenose zrakom u
zdravstvenim ustanovama razlikuju se ovisno o lokaciji, ali ih treba univerzalno primjenjvati kod svih postupaka
kod kojih se stvara aerosol. KirurSke ili respiratorne maske trenutno su najvaZnija oprema koja bi trebala biti rezer-
virana za zdravstveno osoblje. Obje vrste maski potrebno je koristiti u kombinaciji s drugom osobnom zastitnom
opremom. Pacijente s COVID-19 treba grupirati, a samo pacijente koji se podvrgavaju postupcima koji stvaraju
aerosol treba smijestiti u posebne sobe za izolaciju.

Introduction

The risk for infection among frontline health care
workers (HCW ) is one of the most concerning aspects
of COVID-19, not only because they are at higher risk
of infection but also because they can amplify outbreaks
within health care facilities if infected. A study from
Nguyen et al. reported that frontline HCW's had at least
a threefold increased risk of reporting a positive COV-
ID-19 test compared with general community."! By
early September, at least 7,000 HCWSs have died world-
wide due to COVID-19.” Reducing the risk of HCWs
infection is of paramount importance but faces numer-
ous problems, mainly shortage of protective equipment,
lack of staff and insufficient data on virus transmission.

Transmission

Knowledge about the routes of transmission and
transmission risk of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is still insufficient. At the
moment, the risk of spreading from animals to humans
is considered to be low although the beginning of the
outbreak was connected with a seafood market in Wu-
han and probable animal to human transmission.**

Person-to-person contact is considered to be the
main route of transmission with the highest risk during
close-range contact (approximately 6 feet or 2 meters)
and via respiratory droplets produced when an infected
person coughs, sneezes, talks or sings. Other possible
routes include indirect (secondary) transmission, if a
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susceptible person touches contaminated surfaces and
then mucous membranes, and transmission through
aerosolized secretions which is still controversial.'**!

Guo et al. tested air and surface samples to determine
the level of contamination in hospital wards. Contami-
nation was greater in intensive care units than in general
wards and SARS-CoV-2 was widely distributed on floors,
computer mice, trash cans, sickbed handrails and was de-
tected in air approximately 4 m from the patients.!

Our knowledge about other potential routes of
transmission, e.g. via non-mucous membranes, blood,
vertical and faecal-oral is still sparse. Infectious virus
was isolated from urine and faeces."”!

In several reports, the virus was detected in faeces
even after clearance from respiratory specimens sug-
gesting possible faecal-oral transmission.** Accord-
ing to joint WHO-China report, faecal-oral transmis-
sion is not a significant factor in the spread of infection
and has not been clinically described.!""!

The risk of SARS-CoV-2 transmission by infectious
aerosol distributed through the ventilation system duct
is considered to be very low. Well-maintained heating,
ventilation and air-conditioning (HVAC) systems se-
curely filter large droplets containing SARS-CoV-2.
Spread of SARS-CoV-2 aerosols (small droplets and
droplet nuclei) is possible through HVAC systems
within a building or vehicle and stand-alone air-con-
ditioning units if air is recirculated.!""!

Viral Shedding and Period of Infectivity

An infected person can transmit the virus during
the course of illness and during the incubation period.
According to Wei et al. pre-symptomatic transmission
occurs 1-3 days prior to the symptoms onset."? Soon
upon the symptoms onset, viral RNA levels in the up-
per respiratory specimens are the highest.!"’!

The Ct or cycle threshold value is the number of cy-
cles required for the fluorescent signal (which is gener-
ated in a positive PCR reaction) to cross the threshold*!

The lower the viral load, the higher the number of
cycles to cross the threshold. Higher viral loads, which
are inversely related to Ct value, were detected soon
after symptom onset and were higher in the nose than
in the throat.!"”!

Some reports describe that the presence of viral RNA
in respiratory samples does not indicate infectivity and
does not imply the fact that infection can be transmit-
ted.'®”) A major drawback of PCR is that it fails to de-
termine virus infectivity as opposed to virus isolation.
(81 Correlation between successful isolation of SARS-
CoV-2 in cell culture and Ct value of RT-PCR targeting
E gene suggests that the patients with Ct value above
33 to 34 are not contagious.!" Infectious virus has not
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been isolated from upper respiratory specimens more
than nine days after illness onset.*”) In some immuno-
compromised persons with severe COVID-19, recovery
of replication-competent virus has been documented
between 10 and 20 days after symptom onset. In a study
by van Kampen et al. serum neutralizing antibody titre
of at least 1:20 (p<0,001) was independently associated
with non-infectious SARS-CoV-2. Hypothetically, se-
rological assays and quantitative RT-PCR, if available,
could thus be used to discontinue or de-escalate infec-
tion prevention and control precautions. "

Protective Measures

The main route of SARS-CoV-2 transmission is di-
rect person-to-person contact, while possible routes
include secondary transmission via contaminated sur-
faces and through aerosolized secretions. An infected
person is considered to spread the infectious virus 1-3
days prior to and up to 9 days upon the symptoms onset.

According to the main routes of transmission, gen-
eral protective measures include maintaining proper
social distance (at least 2 meters), hand washing with
soap and water or use of hand sanitizers that contain
at least 60% alcohol, routine cleaning and disinfection
of touched surfaces and cloth face covering usage. The
masks are crucial for source control, i.e. they represent
a barrier and prevent respiratory droplets from trave-
ling into the air.1*?

According to CDC, masks should be worn in pub-
lic settings and during contact with individuals from
another household. Children under the age of 2 years,
persons with breathing difficulties, unconscious or
people otherwise unable to remove the mask without
assistance should not wear masks.*

Preschool or early elementary school children
should wear masks at times when it is difficult to main-
tain a distance of 2 m from others. Masks of proper
size and fit should be ensured for children and parents
should frequently remind and educate them on the
importance of wearing the masks.!

The study objectifying virus dissemination in ex-
haled air has proven that surgical masks reduce emis-
sion of coronaviruses in respiratory droplets and aero-
sols while influenza virus emission is reduced only in
respiratory droplets.*’!

A recent report, based on mathematical modelling,
showed that the R value (number of people on whom
an infected individual passes the virus) would decrease
from 4.0 to below 1.0 if an entire population wore face
coverings that were only 75% effective.**

Two protective measures used to prevent the spread
of infection to susceptible individuals are isolation and
quarantine. Separation of SARS-CoV-2 positive per-
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son from people who are not sick is called isolation.
Separation and movement restriction of people who
were exposed to SARS-CoV-2 and haven’t developed
symptoms yet is called quarantine.'®’!

According to CDC, for most SARS-CoV-2 posi-
tive people/individuals isolation can be discontinued
10 days after symptom onset and resolution of fever
for at least 24 hours without the use of fever-reducing
medications and with improvement of other symp-
toms. Also, isolation for asymptomatic SARS-CoV-2
persons can be discontinued 10 days after the date of
their first positive RT-PCR test.” Longer period of
isolation is reserved for those with severe illness and
immunocompromised.

Infection Control in Health Care Settings

Reflecting the current uncertainty regarding trans-
mission mechanisms, recommendations on airborne
precautions in the health care setting vary by location.
Airborne precautions are universally recommended
when aerosol-generating procedures are performed.

While surgical masks do not form a seal around
mouth and assure only one-way protection, the respira-
tors are protective devices designed to achieve a very
close fit and efficient filtration of airborne particles.***”)

Three most commonly discussed disposable respira-
tor types are N95 and filtering face piece masks (FFP2
and FFP3). They differ in their filter capacity of all par-
ticles that are 0.3 microns in diameter or larger. Name-
ly, FFP2 removes at least 94%, N95 at least 95% while
FFP3 removes at least 99% of such particles.”” Surgi-
cal masks or respirators are currently critical supplies
that should be reserved for health care workers.*!

During the outbreaks of viral respiratory illnesses
(such as influenza), standard surgical masks are as ef-
fective as respirators for preventing infection of health
care workers.?®!

To date, no head-to-head trial of these masks in
COVID-19 pandemic has been published. Both types
of masks need to be used in combination with other
personal protective equipment (PPE) measures such
as long-sleeved gown, eye protection, gloves as well as
proper don and doff.!*’!

Screening and triaging everyone entering a health
care facility is crucial in order to control infection.
Source control measures, hand hygiene practices,
monitoring points of entry to the facility, screening
stations for patients, health care practitioners and vis-
itors outside the facility for symptoms consistent with
SARS-CoV-2 infection and exposure to SARS-CoV-2
should be constantly implemented.

According to WHO, everyone entering a health
care facility should also wear their own face cloth be-

cause of the potential for asymptomatic and pre-symp-
tomatic transmission.

Those with symptoms compatible with SARS-CoV-2
infection and those self-isolating should call before-
hand and schedule an appointment according to a triage
protocol. If they do not have their own face covering,
they should be offered, where applicable, a facemask or
cloth face covering. If a cloth face covering cannot be
tolerated, a tissue should be held against one’s mouth
and nose to contain respiratory secretions when
coughing, sneezing or talking. A patent with suspected
or confirmed SARS-CoV-2 infection should be placed
in a single-person room with the door closed.""

Only patients undergoing aerosol generating pro-
cedures (AGP) should be placed in airborne infection
isolation rooms (AIIRs).*" The following procedures are
considered likely to generate aerosols capable of trans-
mitting respiratory pathogens: tracheal intubation and
extubation, suction, nebulization, bronchoscopy, non-
invasive positive pressure ventilation, manual ventila-
tion, cardiopulmonary resuscitation, airway surgery,
upper and lower endoscopy, dental procedures, etc.*!

High-flow nasal oxygen (HENO) is used in patients
suffering from COVID-19 for management of patients
suffering from acute hypoxemic respiratory failure.
Although HFNO was not recommended until patient
was cleared of COVID-19, recent studies suggest that
the risk of transmission is low and that FFP2 mask
with standard PPE provide sufficient protection.**!

According to ECDC, personal protective equip-
ment (PPE) varies between health care workers who
perform the first assessment and those collecting speci-
mens. PPE is not necessary for health care workers not
exposed to direct contact, e.g. during first assessment
while the patient wears a medical mask and keeps a
distance of at least 1.5 meters, or if a physical barri-
er is present. Since respiratory specimen collection
(e.g. nasopharyngeal swab) provokes coughing and/
or sneezing, health care workers collecting diagnostic
respiratory samples in enclosed spaces should wear
respirators, eye protection, gloves and gown. In case of
shortage of respirators and for drive-through or out-
door testing facilities, a surgical mask can be used."*"

Patients suffering from confirmed COVID-19
should be cohorted in a separate ward or section of the
hospital in order to optimize the use of PPE. During
contact with suspected or confirmed cases health care
workers should wear a well-fitted respirator, gloves,
goggles and long-sleeved gown."*!

A proper use of PPE is essential. The process of put-
ting on PPE is called donning while the process of re-
moval is called doffing. There are several ways to safely
remove PPE without contaminating the surrounding
objects. It is crucial to keep in mind which surfaces of

156



INFEKTOL GLASN 2020;40(4):154-158  Diana Didovic et al. Health Care Workers Protection During SARS-CoV-2 Pandemic

PPE are contaminated and to perform hand hygiene
between steps if hands become contaminated as well
as immediately after removing all PPE."!

The duration of potential air infectiousness after a
SARS-CoV-2 positive patient leaves the room is still
unknown. Factors such as room size and ventilation
system design (ex. flowrate and system location) are
crucial to determine the amount of time during which
rooms or areas used by ill persons should be closed
prior to disinfection.®"!

Conclusion

The understanding of the routes and transmission
possibilities of SARS-CoV-2 is still insufficient. Source
control seems to be the most important measure for
reducing transmission overall as well as in health care
setting. Other important measure is the PPE usage
and therefore, all HCWs must be trained in its usage.
In health care facilities, airborne precautions are rec-
ommended when aerosol-generating procedures are
performed. Infection of HCWs and its consequences
are one of the most concerning aspects of COVID-19
and therefore, critical supplies should be reserved for
HCWs.

REFERENCES

INguyen LH, Drew DA, Graham MS, et al. Risk of COVID-19
among front-line health-care workers and the general com-
munity: a prospective cohort study. Lancet Public Heal. 2020;
5(9):e475-83.

2l Amnesty International. Global: Amnesty analysis reveals over
7,000 health workers have died from COVID-19 [Internet].
2020. Available from: https://www.amnesty.org/en/latest/
news/2020/09/amnesty-analysis-7000-health-workers-have-
died-from-covid19/

BI'WHO. Novel Coronavirus (2019-nCoV). WHO Bull [Inter-
net]. 2020;(January):1-7. Available from: https://www.who.int/
docs/default-source/coronaviruse/situation-reports/20200122-
sitrep-2-2019-ncov.pdf

4 CDC. How Coronavirus Spreads [Internet]. [cited 2020 Jul 2].
Available from: https://www.cdc.gov/coronavirus/2019-ncov/
prevent-getting-sick/how-covid-spreads.html

Bl Coronavirus disease 2019 (COVID-19): Infection control in
health care and home settings - UpToDate [Internet]. [cited
2020 Oct 9]. Available from: https://www.uptodate.com/con-
tents/coronavirus-disease-2019-covid-19-infection-con-
trol-in-health-care-and-home-settings?sectionName=Patients
with suspected or confirmed COVID-19&topicRef=126981
&anchor=H193658777&source=see_link#H193658777

1 Guo ZD, Wang ZY, Zhang SF, et al. Aerosol and Surface Dis-
tribution of Severe Acute Respiratory Syndrome Coronavirus
2 in Hospital Wards, Wuhan, China, 2020. Emerg Infect Dis.
2020;26(7):1586-91.

7 Xiao F, Sun J, Xu Y, et al. Infectious SARS-CoV-2 in fec-
es of patient with severe COVID-19. Emerg Infect Dis.
2020;26(8):1920-2.

157

8! Cheung KS, Hung IFN, Chan PPY, et al. Gastrointestinal Man-
ifestations of SARS-CoV-2 Infection and Virus Load in Fecal
Samples From a Hong Kong Cohort: Systematic Review and
Meta-analysis. Gastroenterology. 2020;159(1):81-95.

1Zheng S, Fan ], Yu F, et al. Viral load dynamics and disease se-
verity in patients infected with SARS-CoV-2 in Zhejiang prov-
ince, China, January-March 2020: Retrospective cohort study.
BMJ. 2020;369:m1448.

1'WHO-China Joint Mission. Report of the WHO-China Joint
Mission on Coronavirus Disease 2019 (COVID-19). Geneva;
2020.

MECDC. Heating, ventilation and air-conditioning systems
in the context of COVID-19 Target audience Evidence for
transmission in closed spaces and the role of heating, venti-
lation and air-conditioning (HVAC) systems. 2020. Available
at https://www.ecdc.europa.eu/sites/default/files/documents/
Ventilation-in-the-context-of-COVID-19.pdf

12'Wei WE, Li Z, Chiew CJ, Yong SE, Toh MP, Lee V]. Presympto-
matic Transmission of SARS-CoV-2-Singapore. Morb Mortal
WKly Rep. 2020;69(14):411-5.

31 He X, Lau EHY, Wu P, et al. Temporal dynamics in viral shedding
and transmissibility of COVID-19. Nat Med. 2020;26(5):672-5.

11 Wisconsin Veterinary Diagnostic Laboratory. Real Time PCR
Ct Values [Internet]. 2018 [cited 2020 Aug 3]. Available from:
https://www.wvdl.wisc.edu/wp-content/uploads/2013/01/
WVDL.Info_.PCR_Ct_Valuesl.pdf

151Zou L, Ruan F, Huang M, et al. SARS-CoV-2 viral load in up-
per respiratory specimens of infected patients. N Engl ] Med.
2020;382:1177-9.

telwolfel R, Corman VM, Guggemos W, et al. Virological as-
sessment of hospitalized patients with COVID-2019. Nature.
2020;581(7809):465-9.

[17'Walsh KA, Jordan K, Clyne B, et al. SARS-CoV-2 detection, vi-
ral load and infectivity over the course of an infection. J Infect.
2020;81(3):357-371.

U181 Strong JE, Feldmann H. The crux of ebola diagnostics. J Infect
Dis. 2017;216(11):1340-2.

I Ta Scola B, Le Bideau M, Andreani J, et al. Viral RNA load as
determined by cell culture as a management tool for discharge
of SARS-CoV-2 patients from infectious disease wards. Eur |
Clin Microbiol Infect Dis. 2020;39(6):1059-61.

20/ Bullard J, Dust K, Funk D, et al. Predicting infectious SARS-
CoV-2 from diagnostic samples. 2016;306:0-19.

11'Van Kampen JJA, Van De Vijver DAMC, Fraaij PLA, et al.
Duration and key determinants of infectious virus shedding
in hospitalized patients with coronavirus disease-2019 (COV-
ID-19). Nat Commun. 2021;12(1):267.

21CDC. COVID-19: Considerations for Wearing Masks [Inter-
net]. 2020 [cited 2020 Jul 2]. Available from: https://www.cdc.
gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-
cover-guidance.html

I Leung NHL, Chu DKW, Shiu EYC, et al. Respiratory virus
shedding in exhaled breath and efficacy of face masks. Nat
Med. 2020;26(5):676-80.

24 Stutt ROJH, Retkute R, Bradley M, Gilligan CA, Colvin J. A
modelling framework to assess the likely effectiveness of face-
masks in combination with lock-down’ in managing the COV-
ID-19 pandemic. Proc Math Phys Eng Sci. 2020;476(2238):
20200376.



Health Care Workers Protection During SARS-CoV-2 Pandemic - Diana Didovic et al. INFEKTOL GLASN 2020;40(4):154-158

(221CDC. Duration of Isolation and Precautions for Adults with
COVID-19 [Internet]. [cited 2020 Oct 26]. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/hcp/duration-
isolation.html

[2'FDA. N95 Respirators, Surgical Masks, and Face Masks [In-
ternet]. 2020 [cited 2020 Aug 3]. Available from: https://www.
fda.gov/medical-devices/personal-protective-equipment-in-
fection-control/n95-respirators-surgical-masks-and-face-
masks#s3

(27| Fast Life Hacks. N95 vs FFP3 & FFP2 masks - what's the dif-
ference? [Internet]. 2020 [cited 2020 Aug 3]. Available from:
https://fastlifehacks.com/n95-vs-ffp/#N95_vs_FFP3_FFP2

(281 Smith JD, MacDougall CC, Johnstone ], Copes RA, Schwartz
B, Garber GE. Effectiveness of N95 respirators versus surgical
masks in protecting health care workers from acute respirato-
ry infection: a systematic review and meta-analysis. Can Med
Assoc J. 2016;188(8):567-74.

I Greenhalgh T, Chan XH, Khunti K, et al. What is the efficacy of
standard face masks compared to respirator masks in prevent-
ing COVID-type respiratory illnesses in primary care staft? -
CEBM [Internet]. [cited 2020 Aug 3]. Available from: https://
www.cebm.net/covid-19/what-is-the-efficacy-of-standard-
face-masks-compared-to-respirator-masks-in-preventing-
covid-type-respiratory-illnesses-in-primary-care-staff/

BICDC. Infection Control: Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [Internet]. 2020 [cited
2020 Jul 3]. Available from: https://www.cdc.gov/coronavi-
rus/2019-ncov/hcp/infection-control-recommendations.html

B1 Massachusetts General Hospital. Infection Control guidelines for
aerosol-generating procedures [Internet]. 2020 [cited 2020 Oct
9]. Available from: https://www.massgeneral.org/assets/ MGH/
pdf/news/coronavirus/list-of-aerosol-generating-procedures.pdf

(21 Guy T, Créac’hcadec A, Ricordel C, et al. High-flow nasal ox-
ygen: a safe, efficient treatment for COVID-19 patients not in
an ICU. Eur Respir J. 2020;56(5):2001154.

(3 Cheung JC, Ho LT, Cheng JV, Cham EYK, Lam KN. Staff safe-
ty during emergency airway management for COVID-19 in
Hong Kong. Lancet Respir Med. 2020;8(4):e19.

(34 European Centre for Disease Prevention and Control. Infec-
tion prevention and control for COVID-19 in healthcare set-
tings — Fourth update. [Internet]. Stockholm; 2020 [cited 2020
Jul 3]. Available from: https://eur-lex.europa.eu/legal-

SICDC. Sequence for putting on personal protective equipment
(PPE). [Internet]. 2020 [cited 2020 Aug 5]. Available from
https://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf

(3¢l CDC. Cleaning and Disinfection for Households [Internet]. 2020
[cited 2020 Aug 5]. Available from: https://www.cdc.gov/corona-
virus/2019-ncov/prevent-getting-sick/cleaning-disinfection.html

158



	IG_2020_40_4 FINAL ZA WEB

