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Abstract

As it spread globally, the new SARS-CoV-2 virus was first confirmed in Romania in February 2020, and since then over 40000
cases were diagnosed with COVID-19. Considering climate charges that showed a continuously increasing temperature and also
the fact that nowadays air conditioning devices are used on daily bases not only in personal homes but also in healthcare facilities
we raised the question if cooling air devices could contribute to the spread of SARS CoV-2 virus. For that, we searched data in the
speciality literature regarding the potential of transmission of the virus through air conditioning.

Incorrect ventilation in indoor spaces can be associated with an increased transmission rate of respiratory infections as studies
suggested. Heating, Ventilation and Air Conditioning Systems (HVAC) are used as one of the infection disease control measure.
However, if those are not correctly used, they can contribute to the transmission of an airborne diseases as suggested by data from
Japan, Germany, and the Diamond Princess Cruise Ship. There are no clear data that can confirm if there is a link between aerosols
produced by HVAC system and transmission of SARS CoV-2 virus and further extensive studies should be performed to either

confirm or infirm this hypothesis.
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1. Introduction

In December 2019, a new virus that started to
cause severe acute respiratory syndrome (SARS-CoV-
2) appeared in Hubei province, Wuhan, China. The
virus spread rapidly at the time of the article writing
216 countries were affected and over 6.5 million cases
were reported
(https://www.who.int/emergencies/diseases/novel-
coronavirus-2019; WHO, 2020). Coronaviruses
(CoV) which are known to cause respiratory infections
are enveloped viruses that have a single-stranded,
positive-sense RNA genome (Cui et al., 2019). These
viruses are characterized by club-like spike
projections of protein on the surface, with a crown-like
appearance under the microscope (Peiris et al., 2012)

Although the majority of coronavirus infections in
human are mild, two important outbreaks of two other
type of coronaviruses, known as severe acute
respiratory syndrome coronavirus (SARS-CoV) and
Middle East respiratory syndrome coronavirus
(MERS-CoV), have caused multiple deadly
pneumonias, with mortality rates up to 10% in case of
SARS-CoV and approximately 36% for MERS-CoV
(Song et al., 2019). Even though SARS-CoV-2 has
shown phylogenetic and clinical similarities with
SARS-CoV, this novel coronavirus seems to have a
higher transmissibility rate and lower fatality rates
(Ceccarelli et al., 2020).

The pandemic caused by the SARS-CoV-2
was confirmed to have reached Romania on February
26, 2020. At the time of the article writing, over 19000
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cases were diagnosed with a rate of curability at this
moment, over 67%. In our country, the peak of
pandemic was reached in April 11", when 523 cases
were diagnosed (Fig. 1). From that day, the number
gradually deceased and in the last week a median of
169 cases were diagnosed. The fatality rate as June 1%
was calculated at 6.50% and in the last week the
median number of deaths was 12.85 (Fig. 2).
Considering climate changes that showed a
continuously increasing temperature in the last five
years in the months of August (Fig. 3), and also that
fact that we do not have the certainty that SARS CoV-
2 virus will naturally stop its circulation we took into
consideration that there is a possibility that, as the
aviary flu (HSN1 flu), SARS CoV-2 could also be
transmitted in the warm months.

Nowadays, air conditioning devices are used
on daily bases not only in personal homes, but also in

healthcare facilities. Currently, with increasing
numbers of people returning to the workplace, the
chances of infection resulting from aerosol
transmission through central air-conditioning systems
are increasing. There is a raised the question if cooling
air devices could contribute to the spread of COVID-
19 by aerosolizing even more so, that some of them
are old and have defective cooling systems in where
blue-green algae could develop and outbreaks can
start. We took in consideration the similarity of
COVID-19 with legionellosis, which is caused mainly
by Legionella pneumophila as the prototype for
aerosol transmission for community acquired
infection transmitted by buildings cooling towers
(Walser et al., 2014). Aerosol transmission refers to
the possibility that fine aerosol particles, called droplet
nuclei, remain airborne for prolonged periods and
involves particles of <5 pm (WHO, 2020).
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Fig. 1. Daily cases of COVID-19 in Romania
(https://www.worldometers.info/coronavirus/country/romania/)
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Fig. 2. Daily deaths of COVID-19 in Romania
(https://www.worldometers.info/coronavirus/country/romania/)
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Fig. 3. Temperatures in August 2014 vs. 2019
(http://www.meteoromania.ro/clima/monitorizare-climatica/)
Legionella pnuemophila is an aerosol 2. Methods
transmitted pathogen that has a unique water-to-air
transmission route and cooling towers are considered A systematic literature reviews was conducted
the source of legionellosis (Orkis et al., 2018; Prussin and PubMed/Medline, EMBASE and Google Scholar
et al., 2017). It is a common cause of community- databases were used to identify potential articles. The
acquired and hospital-acquired pneumonia (Herwaldt following key-words COVID-19, SARS CoV-2, Air
et al., 2018). The first outbreak ever detected was Conditioning, Ventilation, HVAC were included in
linked to a Philadelphia hotel cooling tower in 1976 our search.
(Fraser et al., 1977) and since then multiple other The study included any article that presented or
outbreaks of legionellosis were associated with air excluded a link between SARS CoV2 virus and air
conditioning devices (Bennett et al., 2014; Lévesque conditioning or ventilation system. The articles that
et al., 2012; Shivaji et al., 2014) did not offer any information regarding the studied
It is possible for the Heating, Ventilation and subject were excluded from the study

Air Conditioning (HVAC) Systems, including
ductwork, to have a role in its transmission (Prussin et 3. Results
al., 2017). The most common symptoms of SARS
Cov-2 infection are fever, dry cough, fatigue, upper SARS-CoV-2 virus is included in betaCoVs
respiratory tract symptoms that include odynophagia, category with positive-sense single-stranded RNA
headaches, and myalgia. There are also reports virus with epithelial cell and respiratory system
describing patients with gastrointestinal symptoms, proclivity. It has either an ellipsoidal or spherical
including abdominal pain and diarrhea in children and form, but often it is pleomorphic with a diameter
adolescents. Patients with severe disease typically between 60—140 nm. COVID-19 is thought to be
associate, dyspnea, and bilateral pulmonary infiltrates primarily transmitted via large respiratory droplets;
on chest imaging. Complications of COVID-19 however, an increasing number of outbreak reports
include ARDS (Shi et al.,, 2020). The clinical implicate the role of aerosols in COVID-19 outbreaks
manifestations of Legionella infections are primarily Poor ventilation in confined indoor spaces is
respiratory. The most common presentation is acute associated with increased transmission of respiratory
pneumonia, which varies in severity from mild illness infections (Knibbs et al., 2011). There have been
to fatal multilobar pneumonia (Manciuc et al., 2018). numerous COVID-19 transmission events associated
Typically, patients have high, unremitting fever and with closed spaces, including some from
cough, but do not produce much sputum. presymptomatic cases (Rothe et al., 2020; Lu J et al.,
Extrapulmonary symptoms, such as headache, 2020).
confusion, muscle aches, and gastrointestinal Standard HVAC systems are using filters that
disturbances, are common (Winn et al., 2012; often have more than 1micron with pore diameter, and
Manciuc et al., 2008). only in specific locations, such as intensive care units

Starting from the similarity of symptoms and or isolation rooms or have HEPA filters which are
also the fact that both can give pneumonia and acute more efficient.
respiratory distress syndrome (ARDS) we proposed a In healthcare facilities HVAC systems are
parallel between the two diseases, even though SARS utilized as a primary measure for infection disease
CoV-2 is a virus and Legionella pneumophila is a control because improves and remove infectious
bacterium. agents by the diluting room air that is around the
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primary source. If HVAC systems that are installed in
healthcare facilities, may have a role in spreading of a
pathogen, and so, if are not correctly used may
contribute to transmission of diseases as proposed in
the past for SARS (Francisco and Emmerich, 2014; Li
et al., 2007; Qian and Zheng, 2018; Shajahan et al.,
2019).

In infection with SARS CoV-2 virus, as in
other diseases, there are significant debate regarding
the airborne transmissibility in the absence of physical
contact and droplets (Pyankov et al., 2018). Particles
could have multiple trajectories, things that are
influenced by their size and by the environment
conditions, and also dissemination patterns. It is
stipulated that for airborne transmitted infectious,
particles longer distance for transmission and longer
floating times are possible (Gameiro da Silva, 2020;
Shajahan et al., 2019). Studies demonstrated that
exactly as MERS-CoV virus (Pyankov et al., 2018),
SARS-COV-2 virus has a viability in aerosols for at
least three hours also, the virus remains stable on
stainless steel and plastic for up to 72 h fact that makes
it plausible for easy aerosol transmission (Shiu et al.,
2019). It has been demonstrated that ventilation
systems have been reported as a way of
transmission/spreading of infectious diseases such as
measles, tuberculosis, chickenpox, influenza,
smallpox and SARS (Li etal.,2007; Shiu et al., 2019).

One of the earliest studies addressing the way
of transmission of SARS CoV-2 virus, which looked
at certain indicators of airborne viral spread in a
Wuhan hospital where patients with COVID-19 were
kept in isolation viral RNA was still detected in areas
of the hospital that it could only have reached through
the atmosphere or the ventilation system (Ning et al
2020).

Recently, the Federation of European
Heating, Ventilation and Air Conditioning
associations (REHVA), published an updated guide
regarding the possibility of spreading the virus, which
is informing professionals how to use and operate
building services in workplaces in order to prevent the
spread of COVID-19. The guide suggests changes to
operation of the HVAC systems in order to prevent the
spread of COVID-19 depending on HVAC or
plumbing systems  related  factors. The
recommendations addressed are mainly to stop air
recirculation and to increase the inflow of outdoor air
(Kurnitski et al., 2020).

Some authors assessed that airborne
transmission is possible and that HVAC systems when
not adequately used may contribute to the
transmission of the virus, conclusion that were drew
after reviewed studies that described events from
Japan (Correia et al., 2020), Germany (Correia et al.,
2020; Rothe et al., 2020), and the Diamond Princess
Cruise Ship (Shajahan et al., 2019; Zhang et al., 2020).
The same study is linking the possibility of SARS
CoV-2 virus being spread through air conditioning
concluded that droplet transmission was prompted by
air-conditioned ventilation which conducted to an
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outbreak in a restaurant in China (Coreia et al., 2020;
Lu et al., 2020).

Additionally, some authors consider that the
spreading of the virus among patients may be
facilitated in spaces where there are no HEPA filters,
via common ducts (Shakoor et al., 2015). Data
regarding the spread of airborne infectious particles
quickly and evenly in different areas were revealed
after studying different ventilation configurations in
specific areas such as an operating room, using
computational fluid dynamic modeling (Memarzadeh
and Manning, 2002).

Likewise, there is a theoretical possibility that
the aerosolized particles that contain the viral RNA,
that enter the ventilation ducts from health care
facilities that are providing assistance to COVID-19
patients may be expulsed through ventilation system
into environment and contribute to further sporadic
cases, as in the case of Legionella, with cooling tower
associated transmission (Yu et al., 2004).

One other study that assess the transmission
potential of the COVID-19 outbreak that unfolded
aboard the Diamond Princess Ship in January—
February 2020 states that overall mean reproduction
number in the confined setting reached values as high
as ~11, which is higher than mean estimates reported
from community-level transmission dynamics in
China and Singapore in the range 1.1-7 and concluded
that the main route for transmission was considered to
be from person-to-person but other routes should not
be neglected such as aerosol transmission via central
air supply or drainage systems (Zhang et al., 2020).

There are missing links in transmission and
possible unknown indirect infection routes in many
epidemiological studies. Pure aerosol transmission is
denied by WHO but several pieces of evidence
support this hypothesis (Coreia et al., 2020).

4. Conclusions

There are no clear lines that can confirm if
there is a link between aerosols produced by HVAC
system and transmission of SARS CoV-2 virus but it
is important to follow this type of spreading as
environmental contamination factor especially that
literature showed that could be an important mean of
transmitting as proved by legionellosis.

Further extensive studies can confirm or also
infirm this form of spread which will further help
battle against the pandemic.
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