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Letters

RESEARCH LETTER

Air, Surface Environmental, and Personal Protective
Equipment Contamination by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
From a Symptomatic Patient
Coronaviruses have been implicated in nosocomial outbreaks1

with environmental contamination as a route of transmission.2

Similarly, nosocomial trans-
mission of severe acute respi-
ratory syndrome coronavi-
rus 2 (SARS-CoV-2) has been

reported.3 However, the mode of transmission and extent of
environmental contamination are unknown.

Methods | From January 24 to February 4, 2020, 3 patients at
the dedicated SARS-CoV-2 outbreak center in Singapore in
airborne infection isolation rooms (12 air exchanges per
hour) with anterooms and bathrooms had surface environ-
mental samples taken at 26 sites. Personal protective equip-
ment (PPE) samples from study physicians exiting the
patient rooms also were collected. Sterile premoistened
swabs were used.

Air sampling was done on 2 days using SKC Universal
pumps (with 37-mm filter cassettes and 0.3-μm polytetrafluo-
roethylene filters for 4 hours at 5 L/min) in the room and an-
teroom and a Sartorius MD8 microbiological sampler (with
gelatin membrane filter for 15 minutes at 6 m3/h) outside the
room (eFigure in the Supplement).

Specific real-time reverse transcriptase–polymerase
chain reaction (RT-PCR) targeting RNA-dependent RNA poly-
merase and E genes4 was used to detect the presence of
SARS-CoV-2 (see detailed methods in the eAppendix in the
Supplement). Cycle threshold values, ie, number of cycles
required for the fluorescent signal to cross the threshold in
RT-PCR, quantified viral load, with lower values indicating
higher viral load.

Samples were collected on 5 days over a 2-week period. One
patient’s room was sampled before routine cleaning and 2 pa-
tients’ rooms after routine cleaning. Twice-daily cleaning of
high-touch areas was done using 5000 ppm of sodium dichlo-
roisocyanurate. The floor was cleaned daily using 1000 ppm
of sodium dichloroisocyanurate.

Clinical data (symptoms, day of illness, and RT-PCR re-
sults) and timing of cleaning were collected and correlated with
sampling results. Percentage positivity was calculated for
rooms with positive environmental swabs. Institutional re-
view board approval and written informed consent were ob-
tained as part of a larger multicenter study.

Results | Patient A’s room was sampled on days 4 and 10 of ill-
ness while the patient was still symptomatic, after routine
cleaning. All samples were negative. Patient B was sympto-
matic on day 8 and asymptomatic on day 11 of illness; samples
taken on these 2 days after routine cleaning were negative
(Table 1).

Patient C, whose samples were collected before routine
cleaning, had positive results, with 13 (87%) of 15 room sites
(including air outlet fans) and 3 (60%) of 5 toilet sites (toilet
bowl, sink, and door handle) returning positive results (Table 2).
Anteroom and corridor samples were negative. Patient C had
upper respiratory tract involvement with no pneumonia and
had 2 positive stool samples for SARS-CoV-2 on RT-PCR de-
spite not having diarrhea.

Patient C had greater viral shedding, with a cycle thresh-
old value of 25.69 in nasopharyngeal samples compared with
31.31 and 35.33 in patients A and B (Table 1).

Only 1 PPE swab, from the surface of a shoe front, was
positive. All other PPE swabs were negative. All air samples
were negative.

Discussion | There was extensive environmental contamina-
tion by 1 SARS-CoV-2 patient with mild upper respiratory tract
involvement. Toilet bowl and sink samples were positive, sug-

Supplemental content

Table 1. Sampling Time Points in Relation to Patient Illness and Clinical Cycle Threshold Values

Patient

Days of illness
when samples
were collected

Presence
of symptoms
during sampling Symptoms Disease severitya

Before/after
routine cleaning

Cycle threshold value
from clinical samplesb

A 4, 10 Yes, both days Cough, fever,
shortness of breath

Moderate After 31.31 (day 3);
35.33 (day 9)

B 8, 11 Yes on day 8;
asymptomatic
on day 11

Cough, fever,
sputum production

Moderate After 32.22 (day 8);
not detected (day 11)

C 5 Yes Cough Mild Before 25.69 (day 4)
a Disease severity was considered moderate if there was lung involvement

(opacities on chest radiograph) and severe if patient required supplemental
oxygen therapy.

b Clinical samples were either nasopharyngeal swabs or sputum samples if
patient could produce sputum. The most recent result prior to the

environmental sampling was recorded. Cycle threshold refers to the number
of cycles required for the fluorescent signal to cross the threshold in reverse
transcriptase–polymerase chain reaction; a lower cycle threshold value
indicates a higher viral load.
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gesting that viral shedding in stool5 could be a potential route
of transmission. Postcleaning samples were negative, suggest-
ing that current decontamination measures are sufficient.

Air samples were negative despite the extent of environ-
mental contamination. Swabs taken from the air exhaust outlets
tested positive, suggesting that small virus-laden droplets may
be displaced by airflows and deposited on equipment such as
vents. The positive PPE sample was unsurprising because shoe
covers are not part of PPE recommendations. The risk of trans-
mission from contaminated footwear is likely low, as evidenced
by negative results in the anteroom and clean corridor.

This study has several limitations. First, viral culture was
not done to demonstrate viability. Second, due to opera-
tional limitations during an outbreak, methodology was in-
consistent and sample size was small. Third, the volume of air
sampled represents only a small fraction of total volume, and
air exchanges in the room would have diluted the presence of
SARS-CoV-2 in the air. Further studies are required to con-
firm these preliminary results.

Significant environmental contamination by patients with
SARS-CoV-2 through respiratory droplets and fecal shedding
suggests the environment as a potential medium of transmis-
sion and supports the need for strict adherence to environ-
mental and hand hygiene.
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Table 2. Environmental and PPE Sites Sampled and Corresponding
RT-PCR Results

Sitesa

Positive samples
(patient C; before
routine cleaning)b

Cycle threshold
valuec

Environmental sitesd

Patient’s room

1. Cardiac table,
including handle

1/1 35.44

2. Entire length of bed rail 1/1 37.95

3. Control panel on bed 0/1

4. Call bell attached to bed 0/1

5. Locker with hand slot 1/1 36.21

6. Chair 1/1 37.07

7. Light switches behind bed 1/1 37.54

8. Stethoscope 1/1 38.24

9. Sink, external rim 1/1 35.54

10. Sink, internal bowl 1/1 36.79

11. Floor 1/1 30.64

12. Glass window in room 1/1 35.79

13. Glass door interior 1/1 35.71

14. PPE storage area
over sink

1/1 34.89

15. Air outlet fan 2/3 32.96, 37.94

Toilet area

16. Door handle 1/1 35.83

17. Toilet bowl, surface 1/1 37.75

18. Hand rail 0/1

19. Sink, external rim 0/1

20. Sink, internal bowl 1/1 37.11

Anteroom

21. Sink, external rim 0/1

22. Sink, internal bowl 0/1

23. Floor 0/1

24. Glass door, room side 0/1

25. Glass door, corridor side 0/1

Corridor outside room

26. Floor 0/1

Total, No. (%) 17/28 (61)

Staff PPE sites

Upper front part of gown 0/2

Lower front part of gown 0/2

Front surface of face visor mask 0/2

Front surface of N95 mask 0/2

Surface of front of shoes 1/2 38.96

Abbreviations: RT-PCR, reverse transcriptase–polymerase chain reaction;
PPE, personal protective equipment.
a Numbering of environmental sites corresponds to the numbering in the

eFigure in the Supplement.
b Results are shown as number of positive samples/number of total samples.

All samples taken from patients A and B after routine cleaning were negative
and not included in this table.

c Cycle threshold refers to the number of cycles required for the fluorescent
signal to cross the threshold in RT-PCR; a lower cycle threshold value indicates
a higher viral load.

d One swab was taken from each site except the air outlet fan, from which 3
swabs were taken.
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REVIEW ARTICLE OPEN

Transmission routes of 2019-nCoV and controls
in dental practice
Xian Peng1, Xin Xu1, Yuqing Li1, Lei Cheng1, Xuedong Zhou1 and Biao Ren 1

A novel β-coronavirus (2019-nCoV) caused severe and even fetal pneumonia explored in a seafood market of Wuhan city, Hubei
province, China, and rapidly spread to other provinces of China and other countries. The 2019-nCoV was different from SARS-CoV,
but shared the same host receptor the human angiotensin-converting enzyme 2 (ACE2). The natural host of 2019-nCoV may be the
bat Rhinolophus affinis as 2019-nCoV showed 96.2% of whole-genome identity to BatCoV RaTG13. The person-to-person
transmission routes of 2019-nCoV included direct transmission, such as cough, sneeze, droplet inhalation transmission, and contact
transmission, such as the contact with oral, nasal, and eye mucous membranes. 2019-nCoV can also be transmitted through the
saliva, and the fetal–oral routes may also be a potential person-to-person transmission route. The participants in dental practice
expose to tremendous risk of 2019-nCoV infection due to the face-to-face communication and the exposure to saliva, blood, and
other body fluids, and the handling of sharp instruments. Dental professionals play great roles in preventing the transmission of
2019-nCoV. Here we recommend the infection control measures during dental practice to block the person-to-person transmission
routes in dental clinics and hospitals.

International Journal of Oral Science �����������(2020)�12:9� ; https://doi.org/10.1038/s41368-020-0075-9

INTRODUCTION
An emergent pneumonia outbreak originated in Wuhan City, in
the late December 20191. The pneumonia infection has rapidly
spread from Wuhan to most other provinces and other 24
countries2,3. World Health Organization declared a public health
emergency of international concern over this global pneumonia
outbreak on 30th January 2020.
The typical clinical symptoms of the patients who suffered from

the novel viral pneumonia were fever, cough, and myalgia or
fatigue with abnormal chest CT, and the less common symptoms
were sputum production, headache, hemoptysis, and diarrhea4–6.
This new infectious agent is more likely to affect older males to
cause severe respiratory diseases7,8. Some of the clinical
symptoms were different from the severe acute respiratory
syndrome (SARS) caused by SARS coronavirus (SARS-CoV) that
happened in 2002–2003, indicating that a new person-to-person
transmission infectious agent has caused this emergent viral
pneumonia outbreak8,9. Chinese researchers have quickly isolated
a new virus from the patient and sequenced its genome (29,903
nucleotides)10. The infectious agent of this viral pneumonia
happenening in Wuhan was finally identified as a novel
coronavirus (2019-nCOV), the seventh member of the family of
coronaviruses that infect humans11. On 11th February 2020, WHO
named the novel viral pneumonia as “Corona Virus Disease
(COVID19)”, while the international Committee on Taxonomy of
Viruses (ICTV) suggested this novel coronavirus name as “SARS-
CoV-2” due to the phylogenetic and taxonomic analysis of this
novel coronavirus12.

CHARACTERISTICS OF 2019 NOVEL CORONAVIRUS
Coronaviruses belong to the family of Coronaviridae, of the order
Nidovirales, comprising large, single, plus-stranded RNA as their
genome13,14. Currently, there are four genera of coronaviruses: α-
CoV, β-CoV, γ-CoV, and δ-CoV15,16. Most of the coronavirus can
cause the infectious diseases in human and vertebrates. The α-CoV
and β-CoV mainly infect the respiratory, gastrointestinal, and
central nervous system of humans and mammals, while γ-CoV and
δ-CoV mainly infect the birds13,17–19.
Usually, several members of the coronavirus cause mild

respiratory disease in humans; however, SARS-CoV and the Middle
East respiratory syndrome coronavirus (MERS-CoV) explored in
2002–2003 and in 2012, respectively, caused fatal severe
respiratory diseases20–22. The SARS-CoV and MERS-CoV belong to
the β-CoV23,24. 2019-nCoV explored in Wuhan also belongs to the
β-CoV according to the phylogenetic analysis based on the viral
genome10,11. Although the nucleotide sequence similarity is less
than 80% between 2019-nCoV and SARS-CoV (about 79%) or
MERS-CoV (about 50%), 2019-nCoV can also cause the fetal
infection and spread more faster than the two other corona-
viruses7,9,11,25–27. The genome nucleotide sequence identity
between a coronavirus (BatCoV RaTG13) detected in the bat
Rhinolophus affinis from Yunnan Province, China, and 2019-nCoV,
was 96.2%, indicating that the natural host of 2019-nCoV may also
be the Rhinolophus affinis bat11. However, the differences may also
suggest that there is an or more intermediate hosts between the
bat and human. A research team from the South China Agricultural
University has invested more than 1 000 metagenomic samples
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from pangolins, and found that 70% pangolins contained
β-CoV28. One of the coronaviruses they isolated from the
pangolins comprised a genome that was very similar with that
from 2019-nCoV, and the genome sequence similarity was 99%,
indicating that the pangolin may be the intermediate host of
2019-nCoV29.
2019-nCoV possessed the typical coronavirus structure with the

“spike protein” in the membrane envelope30, and also expressed
other polyproteins, nucleoproteins, and membrane proteins, such
as RNA polymerase, 3-chymotrypsin-like protease, papain-like
protease, helicase, glycoprotein, and accessory proteins10,11,30. The
S protein from coronavirus can bind to the receptors of the host to
facilitate viral entry into target cells31,32. Although there are four
amino acid variations of S protein between 2019-nCoV and SARS-
CoV, 2019-nCoV can also bind to the human angiotensin-
converting enzyme 2 (ACE2), the same host receptor for SARS-
CoV, as 2019-nCoV can bind to the ACE2 receptor from the cells
from human, bat, civet cat, and pig, but it cannot bind to the cells
without ACE211,33–35. A recombinant ACE2-Ig antibody, a SARS-
CoV-specific human monoclonal antibody, and the serum from a
convalescent SARS-CoV-infected patient, which can neutralize
2019-nCoV, confirmed ACE2 as the host receptor for 2019-nCoV36–39.
The high affinity between ACE2 and 2019-nCoV S protein also
suggested that the population with higher expression of ACE2
might be more susceptible to 2019-nCoV40,41. The cellular serine
protease TMPRSS2 also contributed to the S-protein priming of
2019-nCoV, indicating that the TMPRSS2 inhibitor might constitute
a treatment option36.

THE POSSIBLE TRANSMISSION ROUTES OF 2019-NCOV
The common transmission routes of novel coronavirus include
direct transmission (cough, sneeze, and droplet inhalation
transmission) and contact transmission (contact with oral, nasal,
and eye mucous membranes)42. Although common clinical
manifestations of novel coronavirus infection do not include eye
symptoms, the analysis of conjunctival samples from confirmed
and suspected cases of 2019-nCoV suggests that the transmission
of 2019-nCoV is not limited to the respiratory tract4, and that eye
exposure may provide an effective way for the virus to enter the
body43.
In addition, studies have shown that respiratory viruses can be

transmitted from person to person through direct or indirect
contact, or through coarse or small droplets, and 2019-nCoV can
also be transmitted directly or indirectly through saliva44. Notably,
a report of one case of 2019-nCoV infection in Germany indicates
that transmission of the virus may also occur through contact with
asymptomatic patients45.
Studies have suggested that 2019-nCoV may be airborne

through aerosols formed during medical procedures46. It is
notable that 2019-nCoV RNA could also be detected by rRT-PCR
testing in a stool specimen collected on day 7 of the patient’s
illness47. However, the aerosol transmission route and the
fecal–oral transmission route concerned by the public still need
to be further studied and confirmed.

POSSIBLE TRANSMISSION ROUTES OF 2019-NCOV IN DENTAL
CLINICS
Since 2019-nCoV can be passed directly from person to person by
respiratory droplets, emerging evidence suggested that it may
also be transmitted through contact and fomites43,48. In addition,
the asymptomatic incubation period for individuals infected with
2019-nCov has been reported to be ~1–14 days, and after 24 days
individuals were reported, and it was confirmed that those
without symptoms can spread the virus4,5,49. To et al. reported
that live viruses were present in the saliva of infected individuals
by viral culture method43. Furthermore, it has been confirmed that

2019-nCov enters the cell in the same path as SARS coronavirus,
that is, through the ACE2 cell receptor25. 2019-nCoV can
effectively use ACE2 as a receptor to invade cells, which may
promote human-to-human transmission11. ACE2+ cells were
found to be abundantly present throughout the respiratory tract,
as well as the cells morphologically compatible with salivary gland
duct epithelium in human mouth. ACE2+ epithelial cells of salivary
gland ducts were demonstrated to be a class early targets of SARS-
CoV infection50, and 2019-nCoV is likely to be the same situation,
although no research has been reported so far.
Dental patients and professionals can be exposed to pathogenic

microorganisms, including viruses and bacteria that infect the oral
cavity and respiratory tract. Dental care settings invariably carry
the risk of 2019-nCoV infection due to the specificity of its
procedures, which involves face-to-face communication with
patients, and frequent exposure to saliva, blood, and other body
fluids, and the handling of sharp instruments. The pathogenic
microorganisms can be transmitted in dental settings through
inhalation of airborne microorganisms that can remain suspended
in the air for long periods51, direct contact with blood, oral fluids,
or other patient materials52, contact of conjunctival, nasal, or oral
mucosa with droplets and aerosols containing microorganisms
generated from an infected individual and propelled a short
distance by coughing and talking without a mask53,54, and indirect
contact with contaminated instruments and/or environmental
surfaces50. Infections could be present through any of these
conditions involved in an infected individual in dental clinics and
hospitals, especially during the outbreak of 2019-nCoV (Fig. 1).

Airborne spread
The airborne spread of SARS-Cov (severe acute respiratory
syndrome coronavirus) is well-reported in many literatures. The
dental papers show that many dental procedures produce
aerosols and droplets that are contaminated with virus55. Thus,
droplet and aerosol transmission of 2019-nCoV are the most
important concerns in dental clinics and hospitals, because it is
hard to avoid the generation of large amounts of aerosol and
droplet mixed with patient’s saliva and even blood during dental
practice53. In addition to the infected patient’s cough and
breathing, dental devices such as high-speed dental handpiece
uses high-speed gas to drive the turbine to rotate at high speed
and work with running water. When dental devices work in the
patient’s oral cavity, a large amount of aerosol and droplets mixed
with the patient’s saliva or even blood will be generated. Particles
of droplets and aerosols are small enough to stay airborne for an
extended period before they settle on environmental surfaces or
enter the respiratory tract. Thus, the 2019-nCoV has the potential
to spread through droplets and aerosols from infected individuals
in dental clinics and hospitals.

Contact spread
A dental professional’s frequent direct or indirect contact with
human fluids, patient materials, and contaminated dental instru-
ments or environmental surfaces makes a possible route to the
spread of viruses53. In addition, dental professionals and other
patients have likely contact of conjunctival, nasal, or oral mucosa
with droplets and aerosols containing microorganisms generated
from an infected individual and propelled a short distance by
coughing and talking without a mask. Effective infection control
strategies are needed to prevent the spread of 2019-nCoV
through these contact routines.

Contaminated surfaces spread
Human coronaviruses such as SARS-CoV, Middle East Respiratory
Syndrome coronavirus (MERS-CoV), or endemic human corona-
viruses (HCoV) can persist on surfaces like metal, glass, or plastic
for up to a couple of days51,56. Therefore, contaminated surfaces
that are frequently contacted in healthcare settings are a potential
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source of coronavirus transmission. Dental practices derived
droplets and aerosols from infected patients, which likely
contaminate the whole surface in dental offices. In addition, it
was shown at room temperature that HCoV remains infectious
from 2 h up to 9 days, and persists better at 50% compared with
30% relative humidity. Thus, keeping a clean and dry environment
in the dental office would help decrease the persistence of 2019-
nCoV.

INFECTION CONTROLS FOR DENTAL PRACTICE
Dental professionals should be familiar with how 2019-nCoV is
spread, how to identify patients with 2019-nCoV infection, and what
extra-protective measures should be adopted during the practice, in
order to prevent the transmission of 2019-nCoV. Here we
recommend the infection control measures that should be followed
by dental professionals, particularly considering the fact that
aerosols and droplets were considered as the main spread routes
of 2019-nCoV. Our recommendations are based on the Guideline for
the Diagnosis and Treatment of Novel Coronavirus Pneumonia
(the 5th edition) (http://www.nhc.gov.cn/yzygj/s7653p/202002/
3b09b894ac9b4204a79db5b8912d4440.shtml), the Guideline for the
Prevention and Control of Novel Coronavirus Pneumonia in Medical
Institutes (the 1st edition) (http://www.nhc.gov.cn/yzygj/s7659/
202001/b91fdab7c304431eb082d67847d27e14.shtml), and the
Guideline for the Use of Medical Protective Equipment in the Prevention
and Control of Novel Coronavirus Pneumonia (http://www.nhc.gov.cn/
yzygj/s7659/202001/e71c5de925a64eafbe1ce790debab5c6.shtml)
released by the National Health Commission of the People’s
Republic of China, and the practice experience in West China
Hospital of Stomatology related to the outbreak of 2019-nCoV
transmission.

Patient evaluation
First of all, dental professionals should be able to identify a
suspected case of COVID-19. To date that this paper was drafted,
the National Health Commission of the People’s Republic of China
has released the 5th edition of the Guideline for the Diagnosis and
Treatment of Novel Coronavirus Pneumonia. In general, a patient
with COVID-19 who is in the acute febrile phase of the disease is
not recommended to visit the dental clinic. If this does occur, the

dental professional should be able to identify the patient with
suspected 2019-nCoV infection, and should not treat the patient in
the dental clinic, but immediately quarantine the patient and
report to the infection control department as soon as possible,
particularly in the epidemic period of 2019-nCoV.
The body temperature of the patient should be measured in the

first place. A contact-free forehead thermometer is strongly
recommended for the screening. A questionnaire should be used
to screen patients with potential infection of 2019-nCoV before
they could be led to the dental chair-side. These questions should
include the following: (1) Do you have fever or experience fever
within the past 14 days? (2) Have you experienced a recent onset
of respiratory problems, such as a cough or difficulty in breathing
within the past 14 days? (3) Have you, within the past 14 days,
traveled to Wuhan city and its surrounding areas, or visited the
neighborhood with documented 2019-nCoV transmission? (4)
Have you come into contact with a patient with confirmed 2019-
nCoV infection within the past 14 days? (5) Have you come into
contact with people who come from Wuhan city and its
surrounding areas, or people from the neighborhood with recent
documented fever or respiratory problems within the past
14 days? (6) Are there at least two people with documented
experience of fever or respiratory problems within the last 14 days
having close contact with you? (7) Have you recently participated
in any gathering, meetings, or had close contact with many
unacquainted people?
If a patient replies “yes” to any of the screening questions, and

his/her body temperature is below 37.3 °C, the dentist can defer
the treatment until 14 days after the exposure event. The patient
should be instructed to self-quarantine at home and report any
fever experience or flu-like syndrome to the local health
department. If a patient replies “yes” to any of the screening
questions, and his/her body temperature is no less than 37.3 °C,
the patient should be immediately quarantined, and the dental
professionals should report to the infection control department of
the hospital or the local health department. If a patient replies
“no” to all the screening questions, and his/her body temperature
is below 37.3 °C, the dentist can treat the patient with extra-
protection measures, and avoids spatter or aerosol-generating
procedures to the best. If a patient replies “no” to all the screening
questions, but his/her body temperature is no less than 37.3 °C,

Susceptible individuals
Droplets

Droplets and aerosols Dental professionals

Infected patient

Airborne

Contaminated surfaces

Direct contact

Ind
ire

ct 
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nta
ct

Dental practice

Fig. 1 Illustration of transmission routes of 2019-nCoV in dental clinics and hospitals
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the patient should be instructed to the fever clinics or special
clinics for COVID-19 for further medical care.

Hand hygiene
Fecal–oral transmission has been reported for 2019-nCoV, which
underlines the importance of hand hygiene for dental practice.
Although appropriate hand hygiene is the routine prerequisite for
dental practice, hand-washing compliance is relatively low, which
imposes a great challenge to the infection control during the
epidemic period of 2019-nCoV transmission. Reinforcement for
good hand hygiene is of the utmost importance. A two-before-
and-three-after hand hygiene guideline is proposed by the
infection control department of the West China Hospital of
Stomatology, Sichuan University, to reinforce the compliance of
hand washing. Specifically, the oral professionals should wash
their hands before patient examination, before dental procedures,
after touching the patient, after touching the surroundings and
equipment without disinfection, and after touching the oral
mucosa, damaged skin or wound, blood, body fluid, secretion, and
excreta. More caution should be taken for the dental professionals
to avoid touching their own eyes, mouth, and nose.

Personal protective measures for the dental professionals
At present, there is no specific guideline for the protection of
dental professionals from 2019-nCoV infection in the dental clinics
and hospitals. Although no dental professional has been reported
to acquire 2019-nCoV infection to the date the paper was drafted,
the last experience with the SARS coronavirus has shown vast
numbers of acquired infection of medical professionals in hospital
settings57. Since airborne droplet transmission of infection is
considered as the main route of spread, particularly in dental
clinics and hospitals, barrier-protection equipment, including
protective eyewear, masks, gloves, caps, face shields, and
protective outwear, is strongly recommended for all healthcare
givers in the clinic/hospital settings during the epidemic period of
2019-nCoV.
Based on the possibility of the spread of 2019-nCoV infection,

three-level protective measures of the dental professionals are
recommended for specific situations. (1) Primary protection
(standard protection for staff in clinical settings). Wearing
disposable working cap, disposable surgical mask, and working
clothes (white coat), using protective goggles or face shield, and
disposable latex gloves or nitrile gloves if necessary. (2) Secondary
protection (advanced protection for dental professionals). Wearing
disposable doctor cap, disposable surgical mask, protective
goggles, face shield, and working clothes (white coat) with
disposable isolation clothing or surgical clothes outside, and
disposable latex gloves. (3) Tertiary protection (strengthened
protection when contact patient with suspected or confirmed
2019-nCoV infection). Although a patient with 2019-nCoV infec-
tion is not expected to be treated in the dental clinic, in the
unlikely event that this does occur, and the dental professional
cannot avoid close contact, special protective outwear is needed.
If protective outwear is not available, working clothes (white coat)
with extra disposable protective clothing outside should be worn.
In addition, disposable doctor cap, protective goggles, face shield,
disposable surgical mask, disposable latex gloves, and imperme-
able shoe cover should be worn.

Mouthrinse before dental procedures
A preoperational antimicrobial mouthrinse is generally believed to
reduce the number of oral microbes. However, as instructed by
the Guideline for the Diagnosis and Treatment of Novel Coronavirus
Pneumonia (the 5th edition) released by the National Health
Commission of the People’s Republic of China, chlorhexidine,
which is commonly used as mouthrinse in dental practice, may
not be effective to kill 2019-nCoV. Since 2019-nCoV is vulnerable
to oxidation, preprocedural mouthrinse containing oxidative

agents such as 1% hydrogen peroxide or 0.2% povidone is
recommended, for the purpose of reducing the salivary load of
oral microbes, including potential 2019-nCoV carriage. A pre-
procedural mouthrinse would be most useful in cases when
rubber dam cannot be used.

Rubber dam isolation
The use of rubber dams can significantly minimize the production
of saliva- and blood-contaminated aerosol or spatter, particularly
in cases when high-speed handpieces and dental ultrasonic
devices are used. It has been reported that the use of rubber dam
could significantly reduce airborne particles in ~3-foot diameter of
the operational field by 70%58. When rubber dam is applied, extra
high-volume suction for aerosol and spatter should be used
during the procedures along with regular suction59. In this case,
the implementation of a complete four-hand operation is also
necessary. If rubber dam isolation is not possible in some cases,
manual devices, such as Carisolv and hand scaler, are recom-
mended for caries removal and periodontal scaling, in order to
minimize the generation of aerosol as much as possible.

Anti-retraction handpiece
The high-speed dental handpiece without anti-retraction valves
may aspirate and expel the debris and fluids during the dental
procedures. More importantly, the microbes, including bacteria
and virus, may further contaminate the air and water tubes within
the dental unit, and thus can potentially cause cross-infection. Our
study has shown that the anti-retraction high-speed dental
handpiece can significantly reduce the backflow of oral bacteria
and HBV into the tubes of the handpiece and dental unit as
compared with the handpiece without anti-retraction function60.
Therefore, the use of dental handpieces without anti-retraction
function should be prohibited during the epidemic period of
COVID-19. Anti-retraction dental handpiece with specially
designed anti-retractive valves or other anti-reflux designs are
strongly recommended as an extra preventive measure for cross-
infection59. Therefore, the use of dental handpieces without anti-
retraction function should be prohibited during the epidemic
period of COVID-19. Anti-retraction dental handpiece with
specially designed anti-retractive valves or other anti-reflux
designs are strongly recommended as an extra preventive
measure for cross-infection.

Disinfection of the clinic settings
Medical institutions should take effective and strict disinfection
measures in both clinic settings and public area. The clinic settings
should be cleaned and disinfected in accordance with the Protocol
for the Management of Surface Cleaning and Disinfection of Medical
Environment (WS/T 512-2016) released by the National Health
Commission of the People’s Republic of China. Public areas and
appliances should also be frequently cleaned and disinfected,
including door handles, chairs, and desks. The elevator should be
disinfected regularly. People taking elevators should wear masks
correctly and avoid direct contact with buttons and other objects.

Management of medical waste
The medical waste (including disposable protective equipment
after use) should be transported to the temporary storage area of
the medical institute timely. The reusable instrument and items
should be pretreated, cleaned, sterilized, and properly stored in
accordance with the Protocol for the Disinfection and Sterilization of
Dental Instrument (WS 506-2016) released by the National Health
Commission of the People’s Republic of China. The medical and
domestic waste generated by the treatment of patients with
suspected or confirmed 2019-nCoV infection are regarded as
infectious medical waste. Double-layer yellow color medical waste
package bags and “gooseneck” ligation should be used. The
surface of the package bags should be marked and disposed
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according to the requirement for the management of
medical waste.

SUMMARY
Since December 2019, the newly discovered coronavirus (2019-
nCov) has caused the outbreak of pneumonia in Wuhan and
throughout China. 2019-nCov enters host cells through human
cell receptor ACE2, the same with SARS-CoV, but with higher
binding affinity61. The rapidly increasing number of cases and
evidence of human-to-human transmission suggested that the
virus was more contagious than SARS-CoV and MERS-CoV9,25,27,61.
By mid-February 2020, a large number of infections of medical
staff have been reported62, and the specific reasons for the failure
of protection need to be further investigated. Although clinics
such as stomatology have been closed during the epidemic, a
large number of emergency patients still go to the dental clinics
and hospitals for treatment. We have summarized the possible
transmission routes of 2019-nCov in stomatology, such as the
airborne spread, contact spread, and contaminated surface
spread. We also reviewed several detailed practical strategies to
block virus transmission to provide a reference for preventing the
transmission of 2019-nCov during dental diagnosis and treatment,
including patient evaluation, hand hygiene, personal protective
measures for the dental professionals, mouthrinse before dental
procedures, rubber dam isolation, anti-retraction handpiece,
disinfection of the clinic settings, and management of
medical waste.
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Uso	 razionale	 dei	 dispositivi	 di	 protezione	 individuale	

per	la	malattia	da	coronavirus	2019	(COVID-19)	
Orientamenti	provvisori	

27	febbraio	2020	

Organizzazione	Mondiale	della	Sanità	(OMS)	

La	malattia	da	coronavirus	2019	(COVID-19),	causata	dal	virus	COVID-19,	è	stata	individuata	

per	la	prima	volta	a	Wuhan	in	Cina	nel	dicembre	2019.	Il	30	gennaio	2020	il	Direttore	generale	

dell’OMS	ha	dichiarato	che	 l’attuale	epidemia	costituisce	un’emergenza	sanitaria	pubblica	di	

interesse	internazionale.	

Questo	documento	riassume	le	raccomandazioni	dell’OMS	per	un	uso	razionale	dei	dispositivi	

di	 protezione	 individuale	 (DPI)	 in	 ambiente	 sanitario	 e	 nella	 comunità,	 così	 come	 nella	

movimentazione	delle	merci;	in	questo	contesto	i	DPI	comprendono	guanti,	maschere	mediche,	

occhiali	protettivi	o	visiera	e	camice,	oltre	a	respiratori	(es.	standard	N95	o	FFP2	o	equivalente)	

e	grembiuli	nel	caso	di	procedure	specifiche.	Questo	documento	si	rivolge	a	chi	è	coinvolto	nella	

distribuzione	e	nella	gestione	dei	DPI,	come	pure	alle	autorità	sanitarie	pubbliche	e	ai	singoli	

operatori	in	ambiente	sanitario	e	di	comunità,	e	ha	lo	scopo	informare	riguardo	a	quando	l’uso	
di	DPI	è	più	opportuno.	

L’OMS	 continuerà	 ad	 aggiornare	 queste	 raccomandazioni	 man	 mano	 che	 diventeranno	

disponibili	nuove	informazioni.	

Misure	preventive	per	la	malattia	da	COVID-19 

Le	evidenze	disponibili	indicano	che	il	virus	COVID-19	è	trasmesso	tra	le	persone	attraverso	il	

contatto	ravvicinato	e	droplet	respiratorie,	non	per	trasmissione	aerea.	A	essere	maggiormente	

a	 rischio	di	 infezione	 sono	 le	persone	che	si	 trovano	a	 stretto	 contatto	 con	un	paziente	 con	

COVID-19	o	che	si	occupano	dei	pazienti	con	COVID-19.	
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Le	 misure	 di	 prevenzione	 e	 di	 mitigazione	 sono	 cruciali	 sia	 in	 ambiente	 sanitario,	 sia	 in	

ambiente	comunitario.	Nella	comunità	le	misure	preventive	più	efficaci	comprendono:	

•	 provvedere	 di	 frequente	 all’igiene	 delle	 mani,	 con	 frizione	 a	 base	 alcolica	 se	 non	

visibilmente	sporche	o	con	acqua	e	sapone	se	sporche;	

•		evitare	di	toccare	occhi,	naso	e	bocca;	

•	praticare	un’igiene	respiratoria	tossendo	o	starnutendo	nel	gomito	con	il	braccio	piegato	

o	in	un	fazzoletto	da	smaltire	immediatamente;	

•	indossare	una	maschera	medica	se	si	presentano	sintomi	respiratori	ed	eseguire	igiene	

delle	mani	dopo	averla	smaltita;	

•	mantenere	distanza	sociale	(1	metro	come	minimo)	da	individui	con	sintomi	respiratori.	

Agli	 operatori	 sanitari	 sono	 richieste	 precauzioni	 aggiuntive	 per	 la	 loro	 protezione	 e	 per	

prevenire	 la	 trasmissione	 in	 ambiente	 sanitario.	 Le	 precauzioni	 che	 devono	 attuare	 gli	

operatori	 sanitari	 che	 assistono	 pazienti	 con	 malattia	 da	 COVID-19	 comprendono	 un	 uso	

appropriato	dei	DPI;	questo	implica	selezionare	dispositivi	adeguati	ed	essere	formati	su	come	

indossarli,	rimuoverli	e	smaltirli.		

I	 DPI	 rappresentano	 soltanto	 una	 delle	 misure	 efficaci	 nell’ambito	 di	 un	 pacchetto	 che	

comprende	controlli	amministrativi,	ambientali	e	tecnici	come	prescritto	dal	documento	OMS	

Infection	prevention	and	control	of	epidemic-	and	pandemic-prone	acute	respiratory	infections	in	

health	care	(1).	Queste	misure	di	controllo	sono	riassunte	di	seguito.		

•	 Le	misure	 di	 controllo	amministrativo	 comprendono	 garantire	 la	 disponibilità	 di	

risorse	 per	 la	 prevenzione	 dell’infezione	 e	 misure	 di	 controllo,	 come	 infrastrutture	

adeguate,	messa	 a	 punto	 di	 chiare	 politiche	 di	 prevenzione	 e	 controllo	 dell’infezione,	

accesso	 facilitato	 ai	 test	 di	 laboratorio,	 adeguato	 triage	 e	 collocamento	 dei	 pazienti,	

adeguati	rapporti	operatore-paziente	e	formazione	del	personale.		

•	 Le	misure	 di	 controllo	 ambientale	 e	 tecnico	 puntano	 a	 ridurre	 la	 diffusione	 dei	

patogeni	e	la	contaminazione	di	superfici	e	oggetti	inanimati.	Comprendono	fornire	uno	

spazio	 adeguato	 per	 consentire	 il	mantenimento	 di	 una	 distanza	 sociale	 di	 almeno	 1	

metro,	tra	pazienti	e	tra	pazienti	e	operatori	sanitari,	e	assicurare	la	disponibilità	di	stanze	

di	 isolamento	 ben	 ventilate	 per	 i	 pazienti	 con	 malattia	 da	 COVID-19	 sospetta	 o	

confermata.		

La	malattia	da	COVID-19	è	una	malattia	respiratoria	diversa	da	quella	da	virus	Ebola,	che	 è	



trasmessa	attraverso	fluidi	corporei	infetti.	A	causa	di	queste	differenze	nella	trasmissione,	i	

requisiti	per	 i	DPI	per	COVID-19	sono	diversi	da	quelli	per	 la	malattia	da	virus	Ebola.	Nello	

specifico,	nella	gestione	dei	pazienti	con	COVID-19	non	è	prescritto	l’uso	di	tute	(dette	a	volte	

DPI	Ebola).		

Turbative	nella	catena	di	fornitura	globale	di	DPI 

L’attuale	 riserva	globale	di	DPI	è	 insufficiente,	 in	particolare	per	quanto	 riguarda	maschere	

mediche	e	respiratori;	ci	si	aspetta	inoltre	che	la	fornitura	di	camici	e	occhiali	protettivi	divenga	

presto	insufficiente.	L’impennata	della	domanda	globale,	trainata	non	soltanto	dal	numero	dei	

casi	di	COVID-19	ma	anche	da	disinformazione,	acquisti	motivati	dal	panico	ed	accaparramento,	

si	 tradurrà	 in	 ulteriori	 carenze	 di	 DPI	 a	 livello	 globale.	 La	 capacità	 di	 espansione	 della	

produzione	di	DPI	è	limitata	e	la	domanda	corrente	di	respiratori	e	maschere	non	può	essere	

soddisfatta,	specialmente	se	proseguirà	un	uso	generalizzato	e	inopportuno	dei	DPI.		

Raccomandazioni	per	ottimizzare	la	disponibilità	di	DPI		

In	 vista	 di	 una	 carenza	 globale	 di	 DPI,	 le	 strategie	 che	 seguono	 ne	 possono	 facilitare	 una	

disponibilità	ottimale	(Fig.	1).	

Fig.	1.	Strategie	per	ottimizzare	la	reperibilità	di	dispositivi	di	protezione	individuale	(DPI)		

	

	

	(1)	Minimizzare	il	bisogno	di	DPI	

Gli	interventi	di	seguito	elencati	possono	ridurre	al	minimo	la	necessità	di	DPI,	pur	proteggendo	

gli	 operatori	 sanitari	 e	 gli	 altri	 individui	 dall’esposizione	 al	 virus	 COVID-19	 in	 ambiente	

sanitario.	
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•	Considerare	la	possibilità	di	utilizzare	la	telemedicina	nella	valutazione	dei	casi	sospetti	

di	malattia	da	COVID-19	(2),	riducendo	così	al	minimo	la	necessità	di	recarsi	presso	le	

strutture	sanitarie	per	la	valutazione	per	gli	individui	coinvolti.	

•	Utilizzare	barriere	fisiche	per	ridurre	l’esposizione	al	virus	COVID-19,	come	finestre	di	

vetro	o	di	plastica.	Si	può	attuare	questa	strategia	nelle	aree	dell’ambiente	sanitario	in	cui	

i	pazienti	si	presentano	inizialmente,	come	le	zone	di	triage,	il	banco	di	accettazione	del	

pronto	soccorso	o	lo	sportello	della	farmacia	dove	si	ritirano	i	farmaci.	

•	Limitare	 l’accesso	alle	 stanze	dei	pazienti	 con	COVID-19	degli	operatori	 sanitari	non	

coinvolti	 nell’assistenza	 diretta.	 Considerare	 la	 possibilità	 di	 raggruppare	 le	 attività	 in	

modo	da	minimizzare	la	quantità	di	accessi	nella	stanza	(es.	controllare	i	parametri	vitali	

durante	la	somministrazione	dei	farmaci	o	fare	consegnare	il	cibo	agli	operatori	sanitari	

quando	 eseguono	 altre	 procedure	 di	 assistenza)	 e	 pianificare	 quali	 attività	 saranno	

eseguite	al	letto	del	paziente.	

Idealmente	non	si	dovrebbe	consentire	l’ingresso	ai	visitatori,	ma	se	questo	non	fosse	possibile	

limitare	il	numero	di	visitatori	nelle	aree	dove	si	trovano	in	isolamento	pazienti	con	COVID-19;	

limitare	la	quantità	di	tempo	che	i	visitatori	sono	autorizzati	a	trascorrere	nell’area;	e	fornire	

istruzioni	chiare	riguardo	a	come	indossare	e	rimuovere	i	DPI	e	a	come	eseguire	l’igiene	delle	

mani,	per	assicurare	che	i	visitatori	evitino	di	autocontaminarsi		 	

(vedi	 https://www.who.int/csr/resources/publications/putontakeoff	 PPE/en/	 in	 lingua	

inglese).	

	

(2)	Assicurare	che	l’uso	dei	DPI	sia	razionalizzato	e	appropriato		

Si	 dovrebbero	 utilizzare	 i	 DPI	 in	 base	 al	 rischio	 di	 esposizione	 (es.	 tipo	 di	 attività)	 e	 alle	

dinamiche	di	trasmissione	del	patogeno	(es.	contatto,	droplet	o	aerosol).	Il	sovrautilizzo	di	DPI	

avrà	 inciderà	 ulteriormente	 sulle	 carenze	 nella	 fornitura.	 Osservando	 le	 raccomandazioni	

elencate	di	seguito	se	ne	assicurerà	un	uso	razionalizzato.	

•	 Il	 tipo	 di	 DPI	 utilizzato	 quando	 si	 assistono	 pazienti	 con	 COVID-19	 varia	 a	 seconda	

dell’ambiente	e	del	tipo	di	personale	e	attività	(Tabella	1).	

•	 Gli	 operatori	 sanitari	 coinvolti	 nell’assistenza	 diretta	 ai	 pazienti	 dovrebbero	 usare	 i	

seguenti	 DPI:	 camice,	 guanti,	 maschera	 medica	 e	 protezione	 per	 gli	 occhi	 (occhiali	

protettivi	o	visiera).	

•	Nel	caso	specifico	delle	procedure	con	generazione	di	aerosol	(es.	intubazione	tracheale,	



ventilazione	 non	 invasiva,	 tracheostomia,	 rianimazione	 cardiopolmonare,	 ventilazione	

manuale	 prima	 dell’intubazione,	 broncoscopia)	 l’operatore	 dovrebbe	 utilizzare	

respiratore,	protezione	degli	occhi,	guanti	e	camice;	se	il	camice	non	è	resistente	ai	fluidi	

deve	usare	anche	il	grembiule	(1).	

•	 I	 respiratori	 (es.	 N95,	 FFP2	 o	 standard	 equivalenti)	 sono	 stati	 usati	 per	 periodi	

prolungati	 nel	 corso	 di	 emergenze	 di	 sanità	 pubblica	 precedenti	 che	 hanno	 convolto	

malattie	respiratorie	acute	quando	le	forniture	di	DPI	scarseggiavano	(3).	Ci	si	riferisce	a	

indossare	 lo	 stesso	 respiratore	 senza	 toglierlo	mentre	 si	 assistono	 più	 pazienti	 con	 la	

stessa	 diagnosi:	 le	 evidenze	 indicano	 che	 i	 respiratori	 conservano	 la	 capacità	 di	

protezione	quando	utilizzati	per	periodi	prolungati.	Tuttavia,	utilizzarne	uno	solo	per	più	

di	4	ore	può	comportare	dei	disagi	e	dovrebbe	essere	evitato	(4-6).	

•	Nella	popolazione,	chi	presenta	sintomi	respiratori	o	assiste	pazienti	con	COVID-19	a	

casa	dovrebbe	ricevere	maschere	mediche.	Per	ulteriori	informazioni,	vedi	Home	care	for	

patients	 with	 suspected	 novel	 coronavirus	 (COVID-19)	 infection	 presenting	 with	 mild	

symptoms,	and	management	of	their	contacts	(7)	(in	lingua	inglese).	

•	Per	gli	 individui	asintomatici,	non	è	raccomandato	 indossare	maschere	di	qualunque	

tipo.	Indossare	maschere	mediche	quando	non	è	indicato	può	comportare	costi	inutili	e	

un	carico	sull’approvvigionamento,	oltre	a	generare	un	senso	di	falsa	sicurezza	che	può	

portare	 a	 trascurare	 altre	misure	 preventive	 fondamentali.	 Per	 ulteriori	 informazioni,	

vedi	Advice	 on	 the	 use	 of	masks	 in	 the	 community,	 during	 home	care	 and	 in	 healthcare	

settings	 in	 the	 context	 of	 the	 novel	 coronavirus	 (2019-nCoV)	 outbreak	 (8)	 (in	 lingua	

inglese).	

	

(3)	Coordinare	i	meccanismi	di	gestione	della	catena	di	fornitura	dei	DPI	

Si	dovrebbe	coordinare	la	gestione	dei	DPI	attraverso	 indispensabili	meccanismi	di	gestione	

nazionale	e	internazionale	che	comprendono	ma	non	si	limitano	a	quanto	segue:	

•	 per	 garantire	 la	 razionalizzazione	 delle	 forniture	 richieste	 servirsi	 di	 stime	 della	

richiesta	di	DPI	basate	su	modelli	razionali	di	quantificazione;	

•	monitorare	e	controllare	la	richiesta	di	DPI	da	parte	dei	Paesi	e	dei	grandi	risponditori;	

•	promuovere	l’uso	di	un	approccio	centralizzato	alla	gestione	delle	richieste,	per	evitare	

duplicazioni	 nelle	 scorte	 e	 garantire	 una	 rigorosa	 aderenza	 alla	 gestione	 delle	 regole	

relative	alle	forniture	essenziali,	onde	limitare	sprechi,	eccessi	di	approvvigionamento	ed	

esaurimento	degli	stock;	

•	monitorare	l’intero	ciclo	di	distribuzione	dei	DPI;	

•	 monitorare	 e	 controllare	 la	 distribuzione	 dei	 DPI	 da	 parte	 dei	 negozi	 interni	 alle	

strutture	sanitarie.	

	

Movimentazione	delle	merci	dai	paesi	colpiti		

L’uso	e	la	distribuzione	razionalizzati	dei	DPI	nella	movimentazione	di	merci	provenienti	da	e	

dirette	 verso	 i	 paesi	 colpiti	 dall’epidemia	 di	 COVID-19	 richiedono	 il	 rispetto	 delle	 seguenti	

raccomandazioni.	

•	Quando	si	movimentano	merci	provenienti	da	un	paese	 colpito	non	è	 raccomandato	

indossare	maschere	di	qualunque	tipo.	

•	I	guanti	non	sono	richiesti,	a	meno	di	utilizzarli	per	la	protezione	da	rischi	meccanici,	

come	può	avvenire	nella	manipolazione	di	superfici	grezze.	

•	È	importante	sottolineare	che	l’uso	di	guanti	non	sostituisce	la	necessità	di	un’adeguata	

igiene	delle	mani,	a	cui	si	dovrebbe	provvedere	di	frequente,	come	già	descritto.	

•	Quando	si	disinfettano	forniture	o	bancali	non	sono	richiesti	DPI	aggiuntivi	oltre	a	quelli	

raccomandati	ordinariamente.	Fino	al	momento	attuale	non	disponiamo	di	informazioni	

epidemiologiche	che	indichino	che	il	contatto	con	beni	o	prodotti	inviati	da	paesi	colpiti	

dall’epidemia	di	COVID-19	abbia	dato	origine	a	malattia	da	COVID-19	nell’uomo.	L’OMS	

continuerà	 a	 tenere	 sotto	 stretto	 controllo	 l’evoluzione	 dell’epidemia	 e	 aggiornerà	 le	

raccomandazioni	secondo	necessità.	

	

Tabella	1.	Tipo	raccomandato	di	dispositivo	di	protezione	individuale	(DPI)	per	l’uso	nel	

contesto	della	malattia	da	COVID-19	a	seconda	dell’ambiente,	del	tipo	personale	e	del	

tipo	di	attività.a	

	

Ambiente	 Personale	o	

pazienti	

target	

Attività	 Tipo	di	DPI	o	procedura	

Strutture	sanitarie	



Strutture	di	ricovero	

Stanza	del	

paziente	

Operatori	

sanitari	

Assistere	

direttamente	

pazienti	COVID-

19.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi	(occhiali	protettivi	o	visiera).	

Procedure	con	

generazione	

aerosol	eseguite	

su	paziente	

COVID-19.	

Respiratore	standard	N95,	FFP2	o	equivalente.	

Camice.	

Guanti.	

Protezione	occhi.	

Grembiule.	

Addetti	alle	

pulizie	

Entrare	nella	

stanza	di	

paziente	COVID-

19.	

Maschera	medica.	

Camice.	

Guanti	da	lavoro	ad	alta	protezione.	

Protezione	occhi	(se	rischio	schizzi	materiale	

organico	o	sostanze	chimiche).	

Stivali	o	scarpe	da	lavoro	chiuse.	

	 Visitatorib	 Entrare	nella	

stanza	di	

paziente	COVID-

19.	

Maschera	medica.	

Camice.	

Guanti.	

Altre	aree	di	

transito	dei	

pazienti	(es.	

corsie,	corridoi)	

Tutto	lo	staff,	

operatori	

sanitari	

compresi		

Tutte	le	attività	

che	non	

richiedono	

contatto	con	

pazienti	COVID-

19.	

Nessun	DPI	richiesto.	

Triage	 Operatori	

sanitari	

Screening	

preliminare	che	

non	richiede	

contatto	diretto.	

Mantenere	distanza	di	almeno	1	metro.	

Nessun	DPI	richiesto.	

Pazienti	con	

sintomi	

respiratori	

Tutte	 Mantenere	distanza	di	almeno	1	metro.	

Fornire	maschera	medica	se	tollerata	dal	paziente.	

Pazienti	senza	

sintomi	

respiratori	

Tutte	 Nessun	DPI	richiesto.	

Laboratorio	 Tecnici	di	

laboratorio	

Manipolare	

campioni	

respiratori.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi	(se	rischio	schizzi)	.	

Aree	

amministrative	

Tutto	il	

personale,	

operatori	

sanitari	

compresi	

Compiti	

amministrativi	

che	non	

richiedono	

contatto	con	

pazienti	COVID-

19.	

Nessun	DPI	richiesto.	

Strutture	ambulatoriali	

Studio	medico	 Operatori	

sanitari	

Esame	fisico	di	

paziente	con	

sintomi	

respiratori.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi.		

Operatori	

sanitari	

Esame	fisico	di	

paziente	senza	

sintomi	

respiratori.	

DPI	secondo	standard	di	precauzione	e	valutazione	

del	rischio.	

Pazienti	con	

sintomi	

respiratori	

Tutte	 Fornire	maschera	medica	se	tollerata.	

Pazienti	senza	

sintomi	

respiratori	

Tutte	 Nessun	DPI	richiesto.	

Addetti	pulizie	 Prima	e	dopo	

visita	a	pazienti	

con	sintomi	

respiratori.	

Maschera	medica.	

Camice.	

Guanti	da	lavoro	alta	protezione.	

Protezione	occhi	(se	rischio	schizzi	materiale	

organico	o	sostanze	chimiche).	

Stivali	o	scarpe	da	lavoro	chiuse.	

Sala	d’attesa	 Pazienti	con	

sintomi	

respiratori	

Tutte	 Fornire	maschera	medica	se	tollerata.	

Spostare	immediatamente	paziente	in	stanza	

isolamento	o	area	separata	lontano	dagli	altri;	se	

non	fattibile,	assicurare	distanza	di	almeno	1	metro	

da	altri	pazienti.	

Pazienti	senza	

sintomi	

respiratori	

Tutte	 Nessun	DPI	richiesto.	



 
Aree	

amministrative	

Tutto	il	

personale,	

operatori	

sanitari	

compresi	

Compiti	

amministrativi.	

Nessun	DPI	richiesto.	

Triage	 Operatori	

sanitari	

Screening	

preliminare	che	

non	richiede	

contatto	diretto.c	

Mantenere	distanza	di	almeno	1	metro.		

Nessun	DPI	richiesto.	

Pazienti	con	

sintomi	

respiratori	

Tutte	 Mantenere	distanza	di	almeno	1	metro.		

Fornire	maschera	medica	se	tollerata.	

Pazienti	senza	

sintomi	

respiratori	

Tutte	 Nessun	DPI	richiesto.	

Comunità	

Casa	 Pazienti	con	

sintomi	

respiratori	

Tutte	 Mantenere	distanza	di	almeno	1	metro.		

Fornire	maschera	medica	se	tollerata,	eccetto	

durante	il	sonno.	

Caregiver	 Entrare	nella	

stanza	del	

paziente	ma	non	

prestare	cure	o	

assistenza	

diretta.	

Maschera	medica.	

Caregiver	 Prestare	

assistenza	

diretta	o	

manipolare	feci,	

urine	o	rifiuti	di	

paziente	COVID-

19	assistito	a	

casa.	

Guanti.		

Maschera	medica.	

Camice	(se	rischio	schizzi).	

Operatori	

sanitari	

Prestare	cure	o	

assistenza	

diretta	a	casa	a	

paziente	COVID-

19.	

Maschera	medica.		

Camice.	

Guanti.	

Protezione	occhi.	

Aree	pubbliche	

(es.	scuole,	centri	

commerciali,	

stazioni	

ferroviarie)	

Individui	

senza	sintomi	

respiratori	

Tutte	 Nessun	DPI	richiesto.	

Punti	d’accesso	

Aree	

amministrative	

Tutto	il	

personale	

Tutte	 Nessun	DPI	richiesto.	

Area	di	screening	 Personale	 Primo	screening	

(misurazione	

temperatura)	

che	non	

coinvolge	

contatto	diretto.	

Mantenere	distanza	di	1	metro.		

Nessun	DPI	richiesto.	

Personale		 Secondo	

screening	(es.	

colloquio	

passeggeri	per	

sintomi	clinici	

suggestivi	di	

malattia	da	

COVID-19	e	

storia	viaggi).	

Maschera	medica.	

Guanti.	

Addetti	pulizie	 Pulire	l’area	dove	

sono	sottoposti	a	

screening	

passeggeri	con	

febbre.	

Maschera	medica.	

Camice.	

Guanti	da	lavoro	alta	protezione.	

Protezione	occhi	(se	rischio	schizzi	materiale	

organico	o	sostanze	chimiche).	

Stivali	o	scarpe	da	lavoro	chiuse.	

Area	di	

isolamento	

temporaneo	

Personale	 Entrare	nell’area	

di	isolamento,	

ma	senza	

prestare	

assistenza	

diretta.	

Mantenere	distanza	di	almeno	1	metro.	

Maschera	medica.	

Guanti.	

Personale,	

operatori	

sanitari	

Assistere	i	

passeggeri	

trasportati	verso	

una	struttura	

sanitaria.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi.	



 
Addetti	pulizie	 Pulire	area	di	

isolamento.	

Maschera	medica.	

Camice.	

Guanti	da	lavoro	alta	protezione.	

Protezione	occhi	(se	rischio	schizzi	materiale	

organico	o	sostanze	chimiche).	

Stivali	o	scarpe	da	lavoro	chiuse.	

Ambulanza	o	

veicolo	per	

trasferimento	

Operatori	

sanitari	

Trasportare	

pazienti	con	

sospetto	COVID-

19	alla	struttura	

sanitaria	di	

riferimento.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi.	

Guidatori	 Esclusivamente	

coinvolti	nella	

guida	del	mezzo	

che	trasporta	

paziente	con	

sospetta	malattia	

da	COVID-19,	con	

abitacolo	guida	

separato	dal	

paziente.	

Mantenere	distanza	di	almeno	1	metro.	

Nessun	DPI	richiesto.	

Assistere	nel	

carico	o	scarico	

di	paziente	con	

sospetta	malattia	

da	COVID-19.	

Maschera	medica.	

Camice.	

Guanti.	

Protezione	occhi.	

Nessun	contatto	

diretto	con	

paziente	con	

sospetto	COVID-

19,	ma	nessuna	

separazione	tra	

abitacolo	guida	e	

paziente.	

Maschera	medica.	

Pazienti	con	

sospetta	

malattia	da	

COVID-19	

Trasportare	alla	

struttura	

sanitaria	di	

riferimento.	

Maschera	medica	se	tollerata.	

Addetti	pulizie	 Pulire	dopo	e	tra	

i	trasporti	di	

pazienti	con	

sospetto	COVID-

19	alla	struttura	

sanitaria	di	

riferimento.	

Maschera	medica.	

Camice.	

Guanti	da	lavoro	alta	protezione.	

Protezione	occhi	(se	rischio	schizzi	materiale	

organico	e	sostanze	chimiche).	

Stivali	o	scarpe	da	lavoro	chiuse.	

Considerazioni	speciali	per	le	squadre	di	risposta	rapida	che	assistono	nelle	indagini	di	sanità	

pubblicad		

Comunità	

Ovunque	 Squadre	di	

valutatori	

risposta	rapida	

Colloquio	con	

paziente	COVID-

19	sospetto	o	

confermato	o	

suoi	contatti.	

Nessun	DPI	se	eseguito	a	distanza	(es.	per	telefono	

o	videoconferenza).	

Metodo	preferibile	è	il	colloquio	in	teleconferenza.	

Colloquio	di	

persona	con	

paziente	COVID-

19	sospetto	o	

confermato,	

senza	contatto	

diretto.	

Maschera	medica.	

Mantenere	distanza	di	almeno	1	metro.	

Si	dovrebbe	condurre	colloquio	fuori	dall’abitazione	

o	all’aperto,	e	i	casi	di	pazienti	COVID-19	sospetti	o	

confermati	dovrebbero	indossare	maschera	medica,	

se	tollerata.	

Colloquio	di	

persona	con	

contatti	

asintomatici	di	

pazienti	COVID-

19.	

Mantenere	distanza	di	almeno	1	metro.	

Nessun	DPI	richiesto.	

Il	colloquio	dovrebbe	essere	eseguito	fuori	

dall’abitazione	o	all’aperto.	Se	necessario	entrare	

nell’ambiente	domestico,	utilizzare	telecamera	

termica	per	confermare	che	l’individuo	non	ha	

febbre,	mantenere	distanza	di	almeno	1	metro	e	

non	toccare	nulla	nell’ambiente	domestico.	

	

aOltre	a	utilizzare	DPI	adeguati,	si	dovrebbe	sempre	provvedere	a	una	frequente	igiene	delle	mani	e	respiratoria.	Si	dovrebbero	
smaltire	i	DPI	in	un	adeguato	contenitore	di	rifiuti	dopo	l’uso,	eseguendo	igiene	delle	mani	prima	di	indossarli	e	di	rimuoverli.	
bSi	dovrebbe	limitare	il	numero	di	visitatori.	A	quelli	che	devono	entrare	nella	stanza	di	un	paziente	con	COVID-19	si	devono	
fornire	istruzioni	chiare	riguardo	a	come	indossare	e	rimuovere	i	DPI	e	a	come	eseguire	l’igiene	delle	mani	prima	di	indossarli	
e	dopo	averli	rimossi;	queste	operazioni	dovrebbero	avvenire	sotto	la	supervisione	di	un	operatore	sanitario.	
cQuesta	 categoria	 comprende	 l’uso	 di	 termometri	 senza	 contatto	 e	 di	 telecamere	 termiche,	 oltre	 una	 quantità	 limitata	 di	
osservazioni	e	colloqui,	mantenendo	in	tutti	questi	casi	una	distanza	di	almeno	1	metro.  
dTutti	i	membri	del	team	di	risposta	rapida	devono	essere	formati	all’esecuzione	dell’igiene	delle	mani	e	su	come	indossare	e	
rimuovere	i	DPI	in	modo	da	evitare	un’autocontaminazione.	
Per	le	specifiche	dei	DPI	fare	riferimento	alle	liste	di	attrezzature	biomedicali,	medicine	e	rifornimenti	dell’OMS	per	la	malattia	
da	 nuovo	 coronavirus	 (COVID-19)	 all’indirizzo	 https://www.who.int/emergencies/what-we-do/prevention-
readiness/disease-commodity-packages/dcp-ncov.pdf?ua=1	(in	lingua	inglese).  
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S U M M A R Y

Currently, the emergence of a novel human coronavirus, SARS-CoV-2, has become a global
health concern causing severe respiratory tract infections in humans. Human-to-human
transmissions have been described with incubation times between 2-10 days, facilitating
its spread via droplets, contaminated hands or surfaces. We therefore reviewed the lit-
erature on all available information about the persistence of human and veterinary
coronaviruses on inanimate surfaces as well as inactivation strategies with biocidal agents
used for chemical disinfection, e.g. in healthcare facilities. The analysis of 22 studies
reveals that human coronaviruses such as Severe Acute Respiratory Syndrome (SARS)
coronavirus, Middle East Respiratory Syndrome (MERS) coronavirus or endemic human
coronaviruses (HCoV) can persist on inanimate surfaces like metal, glass or plastic for up to
9 days, but can be efficiently inactivated by surface disinfection procedures with 62e71%
ethanol, 0.5% hydrogen peroxide or 0.1% sodium hypochlorite within 1 minute. Other
biocidal agents such as 0.05e0.2% benzalkonium chloride or 0.02% chlorhexidine digluc-
onate are less effective. As no specific therapies are available for SARS-CoV-2, early
containment and prevention of further spread will be crucial to stop the ongoing outbreak
and to control this novel infectious thread.
ª 2020 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Introduction

A novel coronavirus (SARS-CoV-2) has recently emerged
from China with a total of 45171 confirmed cases of pneu-
monia (as of February 12, 2020) [1]. Together with Severe
Acute Respiratory Syndrome (SARS) coronavirus and Middle
East Respiratory Syndrome (MERS) coronavirus [2], this is the
third highly pathogenic human coronavirus that has emerged
in the last two decades. Person-to-person transmission has
been described both in hospital and family settings [3]. It is
therefore of utmost importance to prevent any further

spread in the public and healthcare settings. Transmission of
coronaviruses from contaminated dry surfaces has been
postulated including self-inoculation of mucous membranes
of the nose, eyes or mouth [4,5], emphasizing the impor-
tance of a detailed understanding of coronavirus persistence
on inanimate surfaces [6]. Various types of biocidal agents
such as hydrogen peroxide, alcohols, sodium hypochlorite or
benzalkonium chloride are used worldwide for disinfection,
mainly in healthcare settings [7]. The aim of the review was
therefore to summarize all available data on the persistence
of all coronaviruses including emerging SARS-CoV and MERS-
CoV as well as veterinary coronaviruses such as transmissible
gastroenteritis virus (TGEV), mouse hepatitis virus (MHV)
and canine coronavirus (CCV) on different types of* Corresponding author.
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inanimate surfaces and on the efficacy of commonly used
biocidal agents used in surface disinfectants against
coronaviruses.

Method

A Medline search has been done on January 28, 2020. The
following terms were used, always in combination with
“coronavirus”, “TGEV”, “MHV” or “CCV”: survival surface (88 /
10 / 25 / 0 hits), persistence surface (47 / 1 / 32 / 0 hits),
persistence hand (8 / 0 / 3 / 0 hits), survival hand (22 / 0 / 3 / 1
hits), survival skin (8 / 0 / 0 / 1 hits), persistence skin (1 / 0 / 0 /
1 hit), virucidal (23 / 3 / 3 / 1 hits), chemical inactivation (33 /
0 / 6 / 1), suspension test (18 / 0 / 0 / 0 hits) and carrier test (17
/ 4 / 0 / 0 hits). Publications were included and results were
extracted given they provided original data on coronaviruses on
persistence (surfaces, materials) and inactivation by biocidal
agents used for disinfection (suspension tests, carrier tests,
fumigation studies). Data with commercial products based on
various different types of biocidal agents were excluded.
Reviews were not included, but screened for any information
within the scope of this review.

Results

Persistence of coronavirus on inanimate surfaces

Most data were described with the endemic human coro-
navirus strain (HCoV-) 229E. On different types of materials it
can remain infectious for from 2 hours up to 9 days. A higher
temperature such as 30!C or 40!C reduced the duration of
persistence of highly pathogenic MERS-CoV, TGEV and MHV.
However, at 4!C persistence of TGEV and MHV can be increased
to " 28 days. Few comparative data obtained with SARS-CoV
indicate that persistence was longer with higher inocula
(Table I). In addition it was shown at room temperature that
HCoV-229E persists better at 50% compared to 30% relative
humidity [8].

Inactivation of coronaviruses by biocidal agents in
suspension tests

Ethanol (78e95%), 2-propanol (70e100%), the combination
of 45% 2-propanol with 30% 1-propanol, glutardialdehyde
(0.5e2.5%), formaldehyde (0.7e1%) and povidone iodine

Table I
Persistence of coronaviruses on different types of inanimate surfaces

Type of surface Virus Strain / isolate Inoculum (viral titer) Temperature Persistence Reference

Steel MERS-CoV Isolate HCoV-EMC/2012 105 20!C
30!C

48 h
8e24 h

[21]

TGEV Unknown 106 4!C
20!C
40!C

" 28 d
3e28 d
4e96 h

[22]

MHV Unknown 106 4!C
20!C
40!C

" 28 d
4e28 d
4e96 h

[22]

HCoV Strain 229E 103 21!C 5 d [23]
Aluminium HCoV Strains 229E and OC43 5 x 103 21!C 2e8 h [24]
Metal SARS-CoV Strain P9 105 RT 5 d [25]
Wood SARS-CoV Strain P9 105 RT 4 d [25]
Paper SARS-CoV Strain P9 105 RT 4e5 d [25]

SARS-CoV Strain GVU6109 106

105

104

RT 24 h
3 h
< 5 min

[26]

Glass SARS-CoV Strain P9 105 RT 4 d [25]
HCoV Strain 229E 103 21!C 5 d [23]

Plastic SARS-CoV Strain HKU39849 105 22!-25!C # 5 d [27]
MERS-CoV Isolate HCoV-EMC/2012 105 20!C

30!C
48 h
8e24 h

[21]

SARS-CoV Strain P9 105 RT 4 d [25]
SARS-CoV Strain FFM1 107 RT 6e9 d [28]
HCoV Strain 229E 107 RT 2e6 d [28]

PVC HCoV Strain 229E 103 21!C 5 d [23]
Silicon rubber HCoV Strain 229E 103 21!C 5 d [23]
Surgical glove (latex) HCoV Strains 229E and OC43 5 x 103 21!C # 8 h [24]
Disposable gown SARS-CoV Strain GVU6109 106

105

104

RT 2 d
24 h
1 h

[26]

Ceramic HCoV Strain 229E 103 21!C 5 d [23]
Teflon HCoV Strain 229E 103 21!C 5 d [23]

MERS ¼ Middle East Respiratory Syndrome; HCoV ¼ human coronavirus; TGEV ¼ transmissible gastroenteritis virus; MHV ¼ mouse hepatitis virus;
SARS ¼ Severe Acute Respiratory Syndrome; RT ¼ room temperature.
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Table II
Inactivation of coronaviruses by different types of biocidal agents in suspension tests

Biocidal agent Concentration Virus Strain / isolate Exposure time Reduction of
viral infectivity

(log10)

Reference

Ethanol 95% SARS-CoV Isolate FFM-1 30 s ! 5.5 [29]
85% SARS-CoV Isolate FFM-1 30 s ! 5.5 [29]
80% SARS-CoV Isolate FFM-1 30 s ! 4.3 [29]
80% MERS-CoV Strain EMC 30 s > 4.0 [14]
78% SARS-CoV Isolate FFM-1 30 s ! 5.0 [28]
70% MHV Strains MHV-2

and MHV-N
10 min > 3.9 [30]

70% CCV Strain I-71 10 min > 3.3 [30]
2-Propanol 100% SARS-CoV Isolate FFM-1 30 s ! 3.3 [28]

75% SARS-CoV Isolate FFM-1 30 s ! 4.0 [14]
75% MERS-CoV Strain EMC 30 s ! 4.0 [14]
70% SARS-CoV Isolate FFM-1 30 s ! 3.3 [28]
50% MHV Strains MHV-2

and MHV-N
10 min > 3.7 [30]

50% CCV Strain I-71 10 min > 3.7 [30]
2-Propanol and
1-propanol

45% and 30% SARS-CoV Isolate FFM-1 30 s ! 4.3 [29]
SARS-CoV Isolate FFM-1 30 s ! 2.8 [28]

Benzalkonium chloride 0.2% HCoV ATCC VR-759
(strain OC43)

10 min 0.0 [31]

0.05% MHV Strains MHV-2
and MHV-N

10 min > 3.7 [30]

0.05% CCV Strain I-71 10 min > 3.7 [30]
0.00175% CCV Strain S378 3 d 3.0 [32]

Didecyldimethyl
ammonium chloride

0.0025% CCV Strain S378 3 d > 4.0 [32]

Chlorhexidine
digluconate

0.02% MHV Strains MHV-2
and MHV-N

10 min 0.7e0.8 [30]

0.02% CCV Strain I-71 10 min 0.3 [30]
Sodium hypochlorite 0.21% MHV Strain MHV-1 30 s ! 4.0 [33]

0.01% MHV Strains MHV-2
and MHV-N

10 min 2.3e2.8 [30]

0.01% CCV Strain I-71 10 min 1.1 [30]
0.001% MHV Strains MHV-2

and MHV-N
10 min 0.3e0.6 [30]

0.001% CCV Strain I-71 10 min 0.9 [30]
Hydrogen peroxide 0.5% HCoV Strain 229E 1 min > 4.0 [34]
Formaldehyde 1% SARS-CoV Isolate FFM-1 2 min > 3.0 [28]

0.7% SARS-CoV Isolate FFM-1 2 min > 3.0 [28]
0.7% MHV 10 min > 3.5 [30]
0.7% CCV Strain I-71 10 min > 3.7 [30]
0.009% CCV 24 h > 4.0 [35]

Glutardialdehyde 2.5% SARS-CoV Hanoi strain 5 min > 4.0 [36]
0.5% SARS-CoV Isolate FFM-1 2 min > 4.0 [28]

Povidone iodine 7.5% MERS-CoV Isolate HCoV-EMC/2012 15 s 4.6 [37]
4% MERS-CoV Isolate HCoV-EMC/2012 15 s 5.0 [37]
1% SARS-CoV Hanoi strain 1 min > 4.0 [36]
1% MERS-CoV Isolate HCoV-EMC/2012 15 s 4.3 [37]
0.47% SARS-CoV Hanoi strain 1 min 3.8 [36]
0.25% SARS-CoV Hanoi strain 1 min > 4.0 [36]
0.23% SARS-CoV Hanoi strain 1 min > 4.0 [36]
0.23% SARS-CoV Isolate FFM-1 15 s ! 4.4 [38]
0.23% MERS-CoV Isolate HCoV-EMC/2012 15 s ! 4.4 [38]

SARS ¼ Severe Acute Respiratory Syndrome; MERS ¼ Middle East Respiratory Syndrome; MHV ¼ mouse hepatitis virus; CCV ¼ canine coronavirus;
HCoV ¼ human coronavirus.
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(0.23e7.5%) readily inactivated coronavirus infectivity by
approximately 4 log10 or more. (Table II). Sodium hypochlorite
required a minimal concentration of at least 0.21% to be
effective. Hydrogen peroxide was effective with a concen-
tration of 0.5% and an incubation time of 1 min. Data obtained
with benzalkonium chloride at reasonable contact times were
conflicting. Within 10 min a concentration of 0.2% revealed no
efficacy against coronavirus whereas a concentration of 0.05%
was quite effective. 0.02% chlorhexidine digluconate was
basically ineffective (Table II).

Inactivation of coronaviruses by biocidal agents in
carrier tests

Ethanol at concentrations between 62% and 71% reduced
coronavirus infectivity within 1 min exposure time by 2.0e4.0
log10. Concentrations of 0.1e0.5% sodium hypochlorite and 2%
glutardialdehyde were also quite effective with > 3.0 log10
reduction in viral titre. In contrast, 0.04% benzalkonium
chloride, 0.06% sodium hypochlorite and 0.55% ortho-
phtalaldehyde were less effective (Table III).

Discussion

Human coronaviruses can remain infectious on inanimate
surfaces at room temperature for up to 9 days. At a temper-
ature of 30!C or more the duration of persistence is shorter.
Veterinary coronaviruses have been shown to persist even
longer for 28 d. Contamination of frequent touch surfaces in
healthcare settings are therefore a potential source of viral
transmission. Data on the transmissibility of coronaviruses from
contaminated surfaces to hands were not found. However, it
could be shown with influenza A virus that a contact of 5 s can
transfer 31.6% of the viral load to the hands [9]. The transfer
efficiency was lower (1.5%) with parainfluenza virus 3 and a 5 s
contact between the surface and the hands [10]. In an obser-
vational study, it was described that students touch their face
with their own hands on average 23 times per h, with contact
mostly to the skin (56%), followed by mouth (36%), nose (31%)
and eyes (31%) [11]. Although the viral load of coronaviruses on
inanimate surfaces is not known during an outbreak situation it
seem plausible to reduce the viral load on surfaces by dis-
infection, especially of frequently touched surfaces in the
immediate patient surrounding where the highest viral load can
be expected. The WHO recommends “to ensure that environ-
mental cleaning and disinfection procedures are followed
consistently and correctly. Thoroughly cleaning environmental
surfaces with water and detergent and applying commonly
used hospital-level disinfectants (such as sodium hypochlorite)
are effective and sufficient procedures.” [12] The typical use
of bleach is at a dilution of 1:100 of 5% sodium hypochlorite
resulting in a final concentration of 0.05% [13]. Our summarized
data with coronaviruses suggest that a concentration of 0.1% is
effective in 1 min (Table III). That is why it seems appropriate
to recommend a dilution 1:50 of standard bleach in the coro-
navirus setting. For the disinfection of small surfaces ethanol
(62e71%; carrier tests) revealed a similar efficacy against
coronavirus. A concentration of 70% ethanol is also recom-
mended by the WHO for disinfecting small surfaces [13].

No data were found to describe the frequency of hands
becoming contaminated with coronavirus, or the viral load on

hands either, after patient contact or after touching con-
taminated surfaces. The WHO recommends to preferably apply
alcohol-based hand rubs for the decontamination of hands,
e.g. after removing gloves. Two WHO recommended for-
mulations (based on 80% ethanol or 75% 2-propanol) have been
evaluated in suspension tests against SARS-CoV and MERS-CoV,
and both were described to be very effective [14]. No in vitro
data were found on the efficacy of hand washing against
coronavirus contaminations on hands. In Taiwan, however, it
was described that installing hand wash stations in the emer-
gency department was the only infection control measure
which was significantly associated with the protection from
healthcare workers from acquiring the SARS-CoV, indicating
that hand hygiene can have a protective effect [15]. Com-
pliance with hand hygiene can be significantly higher in an
outbreak situation but is likely to remain an obstacle especially
among physicians [16e18]. Transmission in healthcare settings
can be successfully prevented when appropriate measures are
consistently performed [19,20].

Conclusions

Human coronaviruses can remain infectious on inanimate
surfaces for up to 9 days. Surface disinfection with 0.1% sodium
hypochlorite or 62e71% ethanol significantly reduces corona-
virus infectivity on surfaces within 1 min exposure time. We
expect a similar effect against the SARS-CoV-2.
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Coronavirus: Garante Privacy, no a iniziative “fai da te” nella raccolta dei dati 
Soggetti pubblici e privati devono attenersi alle indicazioni del Ministero della salute e delle istituzioni competenti
 
L’Ufficio sta ricevendo numerosi quesiti da parte di soggetti pubblici e privati in merito alla possibilità di raccogliere, all’atto della
registrazione di visitatori e utenti, informazioni circa la presenza di sintomi da Coronavirus e notizie sugli ultimi spostamenti, come
misura di prevenzione dal contagio. Analogamente, datori di lavoro pubblici e privati hanno chiesto al Garante la possibilità di
acquisire una “autodichiarazione” da parte dei dipendenti in ordine all’assenza di sintomi influenzali, e vicende relative alla sfera
privata.
 
Al riguardo, si segnala che la normativa d’urgenza adottata nelle ultime settimane prevede che chiunque negli ultimi 14 gg abbia
soggiornato nelle zone a rischio epidemiologico, nonché nei comuni individuati dalle più recenti disposizioni normative, debba
comunicarlo alla azienda sanitaria territoriale, anche per il tramite del medico di base, che provvederà agli accertamenti previsti
come, ad esempio, l’isolamento fiduciario.
 
I datori di lavoro devono invece astenersi dal raccogliere, a priori e in modo sistematico e generalizzato, anche attraverso
specifiche richieste al singolo lavoratore o indagini non consentite, informazioni sulla presenza di eventuali sintomi influenzali del
lavoratore e dei suoi contatti più stretti o comunque rientranti nella sfera extra lavorativa.
 
La finalità di prevenzione dalla diffusione del Coronavirus deve infatti essere svolta da soggetti che istituzionalmente esercitano
queste funzioni in modo qualificato.
 
L’accertamento e la raccolta di informazioni relative ai sintomi tipici del Coronavirus e alle informazioni sui recenti spostamenti di
ogni individuo spettano agli operatori sanitari e al sistema attivato dalla protezione civile, che sono gli organi deputati a garantire il
rispetto delle regole di sanità pubblica recentemente adottate.
 
Resta fermo l’obbligo del lavoratore di segnalare al datore di lavoro qualsiasi situazione di pericolo per la salute e la sicurezza sui
luoghi di lavoro. Al riguardo, il Ministro per la pubblica amministrazione ha recentemente fornito indicazioni operative circa l’obbligo
per il dipendente pubblico e per chi opera a vario titolo presso la P.A. di segnalare all’amministrazione di provenire da un’area a
rischio. In tale quadro il datore di lavoro può invitare i propri dipendenti a fare, ove necessario, tali comunicazioni agevolando le
modalità di inoltro delle stesse, anche predisponendo canali dedicati; permangono altresì i compiti del datore di lavoro relativi alla
necessità di comunicare agli organi preposti l’eventuale variazione del rischio “biologico” derivante dal Coronavirus per la salute sul
posto di lavoro e gli altri adempimenti connessi alla sorveglianza sanitaria sui lavoratori per il tramite del medico competente,
come, ad esempio, la possibilità di sottoporre a una visita straordinaria i lavoratori più esposti.
 
Nel caso in cui, nel corso dell’attività lavorativa, il dipendente che svolge mansioni a contatto con il pubblico (es. URP, prestazioni
allo sportello) venga in relazione con un caso sospetto di Coronavirus, lo stesso, anche tramite il datore di lavoro, provvederà a
comunicare la circostanza ai servizi sanitari competenti e ad attenersi alle indicazioni di prevenzione fornite dagli operatori sanitari
interpellati.
 
Le autorità competenti hanno, inoltre, già previsto le misure di prevenzione generale alle quali ciascun titolare dovrà attenersi per

assicurare l’accesso dei visitatori a tutti i locali aperti al pubblico nel rispetto delle disposizioni d’urgenza adottate.
 
Pertanto, il Garante, accogliendo l’invito delle istituzioni competenti a un necessario coordinamento sul territorio nazionale delle
misure in materia di Coronavirus, invita tutti i titolari del trattamento ad attenersi scrupolosamente alle indicazioni fornite dal
Ministero della salute e dalle istituzioni competenti per la prevenzione della diffusione del Coronavirus, senza effettuare iniziative
autonome che prevedano la raccolta di dati anche sulla salute di utenti e lavoratori che non siano normativamente previste o
disposte dagli organi competenti.
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