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Abstract. – OBJECTIVE: Since the beginning 
of the COVID-19 pandemic it has been recom-
mended that chemical disinfectants are used to 
protect surfaces. This study aimed to determine 
whether the number of exposure calls related to 
household disinfectants (HD) received between 
January 30, 2020 to May 18, 2020 varied from the 
same time period in the previous year.

MATERIALS AND METHODS: A retrospec-
tive review of the poison control center database 
from the Fondazione Universitario Policlinico 
Agostino Gemelli IRCCS, Rome, Italy, was con-
ducted. Calls from Italian citizens, hospitals, and 
general practitioners received during the same 
time period in 2019 and 2020 were compared.

RESULTS: The center received 1972 exposure 
calls during the study period. A 5% increase in 
calls regarding exposure to HDs was noted from 
2019 to 2020 (9.8% to 15.2%, p<0.001). The ma-
jority of enquiries regarded bleach-containing 
products, hand sanitizers, ethanol, and hydro-
gen peroxide. Most calls were received from pa-
tients in their homes (n, 259; prevalence, 86%; 
increase, 107%) and concerned accidental ex-
posure (n, 280; prevalence, 93%; increase, 76%), 
while cases of intentional exposure decreased 
(n, 14; prevalence, 5%; decrease, 33%). The main 
route of exposure was ingestion (n, 170; preva-
lence, 57%; increase, 45%), but the highest in-
crease was observed in inhalation cases (n, 82; 
prevalence, 27%; increase, 122%).

CONCLUSIONS: As the incidence of enqui-
ries regarding products that can represent an 
important health hazard, when improperly used, 
increased in 2020 suggests that the COVID-19 
public health messaging on the proper use of 
HDs should be improved.
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Introduction

On January 30, 2020 the World Health Organi-
zation (WHO) declared the COVID-19 outbreak a 
public health emergency of international concern1. 
The WHO recommends the application of chem-
ical disinfectants, such as chlorine or alcohol, to 
surfaces after cleaning them during the pandem-
ic2. Chang et al3 compared the number of calls 
received by the United States (US) poison centers 
during the period between January-March 2020 
with the data obtained during the same 3-months 
in 2018 and 2019. They showed that the number of 
reported exposures to cleaners and disinfectants 
(in particular, bleaches, nonalcohol disinfectants, 
and hand sanitizers) increased in 20203. Italy had 
Europe’s highest number of COVID-19 cases and 
infection-related deaths for a considerable period 
of time4,5. For this reason, on March 9, 2020 the 
Italian government imposed a national quaran-
tine, that lasted until May 18, 2020, when there 
was a substantial reduction in daily cases and 
deaths. We analyzed the telephone enquiries re-
ceived by the poison control center of the Fonda-
zione Universitario Policlinico Agostino Gemelli 
IRCCS (Rome, Italy) from January 30, 2020 to 
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May 18, 2020 (the period of the first half of the 
year during which the incidence of COVID-19 
cases and deaths were at their highest). Our aim 
was to evaluate and compare the data from 2020 
with those obtained during the same period in 
2019, and whether during this period the number 
of exposure calls related to household disinfec-
tants (HD) varied. 

Materials and Methods

A retrospective review of the database from 
the poison control center of the Fondazione Uni-
versitario Policlinico Agostino Gemelli IRCCS 
was conducted. We focused on the exposure calls 
related to HDs received between January 30, 
2020 to May 18, 2020. The operators classified 
all the household chemicals according to their 
antimicrobial properties (e.g., bleach, ethanol, 
hand sanitizers) as ‘household disinfectants’. The 
enquiries received were from citizens, hospitals, 
and general practitioners from the entire national 
territory. For each enquiry, we considered the fol-
lowing information: the type of product, whether 
the enquirer was a citizen or from a hospital, 
and the type/route of exposure. We compared 
the data from January 30, 2020 to May 18, 2020 
with those obtained during the same period in 
2019 in order to evaluate whether the incidence 
of adverse reactions to HDs significantly varied 
between these time periods. 

No approval from Ethics Committee was re-
quired. There are no conflicts of interest to declare.

Statistical Analysis
The statistical analyses were performed using 

the IBM SPSS® software platform 15.0 (IBM Inc., 
Chicago IL, USA). The frequencies of events in 
different years were compared using the χ2-test. 
A p-value less than 0.05 was considered statisti-
cally significant.

Results

The poison control center received 1972 expo-
sure calls between January 30, 2020 and May 18, 
2020, whereas 1862 were received in the same 
period in 2019 (Table I). 

When comparing the 2020 with the 2019 da-
ta, a 5% increase in the prevalence of exposure 
calls regarding HDs was noted (15.2% vs. 9.8%, 
respectively, p<0.001) (Figure 1). 

The majority of the enquiries were regarding 
bleach-containing products (n, 121; prevalence, 
40%; increase, 108%), ethanol-based hand sani-
tizers (n, 50; prevalence, 17%; increase, 127%), 
ethylic alcohol (n, 21; prevalence, 7%; increase, 
50%), and hydrogen peroxide (n, 17; prevalence, 
6%; increase, 55%). Most of the calls received 
were from patients in their homes (n, 259; prev-
alence, 86%; increase, 107%) and concerned ac-
cidental exposures (n, 280; prevalence, 93%; in-
crease, 76%), while cases of attempted suicide/
self-harm using these products decreased (n, 14; 
prevalence, 5%; decrease, 33%). The main route 
of exposure was ingestion (n, 170; prevalence, 
57%; increase, 45%), but the highest increase was 
observed in inhalation cases (n, 82; prevalence, 
27%; increase, 122%) (Table II). 

Discussion

According to the data we collected, between 
January 30, 2020 and May 18, 2020 both the 

Table I. The number of enquiries received between January 
30 and May 18 by the poison control center regarding 
household disinfectants for the years 2016-2020

	 Year	 Number of Enquiries

2016	 1940
2017	 1314
2018	 1488
2019	 1862
2020	 1972

Figure 1. The prevalence of household disinfectant related 
enquiries in 2016-2020 between January 30 to May 18.
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absolute number of enquiries and the prevalence 
of enquiries regarding HDs were significantly 
higher than in previous years (Figure 1). 

HDs such as chlorine and quaternary am-
monium salts are amongst the most common 
household products in the US and Europe6,7. The 
toxicity of HD is highly variable, depending on 
the main active substance, its dose/concentration, 
and the route of exposure6. They are generally 
effective and safe when used correctly, but their 
improper use can represent an important health 
hazard8. 

Gharpure et al9 reported that more than one 
third of their survey responders admitted having 
engaged in high-risk practices such as washing 
food with bleach or inhaling/ingesting hand sani-
tizers, during the COVID-19 pandemic9. 

When a chemical is improperly used, poison 
control centers play a strategical role in assessing 
the actual health risk and if necessary, indicating 
the correct management of the intoxication10. 

Products
In the present study, the most commonly re-

ported products contained bleach, ethylic alco-
hol, or hydrogen peroxide, or were ethanol-based 
hand sanitizers, and the exposure calls regarding 
these substances significantly increased in com-
parison to the same period in 2019. This data is 
consistent with the evidence found by Chang et 
al3 who reported a significant increase in calls 
regarding bleaches and hand sanitizers3.

The toxicity of bleach-containing household 
products is due to sodium hypochlorite, that can 
cause oxidative injury and necrosis through the 
formation of hypochlorous acid and superoxide 
radicals6,11,12. Therefore, their toxicity mainly 
depends on the concentration of sodium hy-
pochlorite and on the route of administration, 
for example toxicity of bleach is significantly 
lower when infused intravenously than when 
ingested6. Common bleach-containing products 
are generally safe when used topically, but when 
ingested, they can cause internal burns and 
mucosal edema and when inhaled, respiratory 
tract injuries, for example, in cases of high-dose 
exposure, acute respiratory distress syndrome 
can occur6.

While chronic and excessive ingestion of al-
cohol is well-known to be associated with severe 
consequences, ethanol-containing dermatolog-
ical products, particularly hand disinfectants, 
are generally considered safe. However, some 
authors have reported allergic contact derma-
titis or contact urticaria syndrome induced by 
topical exposure to ethanol, but it is unclear if 
in these cases the actual cause of the reaction 
was represented by ethanol, its metabolites, or 
an additive, and in any case this kind of toxicity 
appears to only effect children or patients with 
damaged skin13. 

Finally, household products containing hydro-
gen peroxide are also frequent causes of domestic 
poisoning, especially in pediatric aged cases14,15. 

Table I. The frequency and increase of calls regarding household disinfectants, the type of enquirer, type of exposure, and route 
of exposure between 2019 and 2020.

		  2019 (n = 182)	 2020 (n = 300)
	 Product	 n (frequency %*)	 n (frequency %*)	 Increase (%)

Bleach-containing products	 58 (32%)	 121 (40%)	 +108%
Hand sanitizers 	 22 (12%)	 50 (17%)	 +127%
Ethylic Alcohol	 14 (8%)	 21 (7%)	 +50%
Hydrogen peroxide	 11 (6%)	 17 (6%)	 +55%
Other products	 77 (42%)	 91 (30%)	 +18%
Enquirers 			 
Patients in their homes	 125 (69%)	 259 (86%)	 +107%
Hospitals	 52 (29%)	 36 (12%)	  -31%
Other 	 5 (2%)	 5 (2%)	   0% 
Type of exposure			 
Accidental 	 159 (88%)	 280 (93%)	 +76%
Intentional	 21 (12%)	 14 (5%)	  -33%
Occupational 	 2 (1%)	 6 (2%)	 +200%
Route of exposure			 
Ingestion	 117 (65%)	 170 (57%)	 +45%
Inhalation	 37 (20%)	 82 (27%)	 +122%
Cutaneous/Mucosal	 28 (15%)	 48 (16%)	 +71%

*Relative to total phone calls.
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In particular, they can cause caustic injuries if 
ingested, subglottic edema, and laryngospasm if 
inhaled14. 

Enquirers
The majority of enquiries received were from 

patients in their homes, while the number of en-
quiries received from hospitals decreased. Even 
before the COVID-19 pandemic, exposures main-
ly occurred at home, but, in our opinion, these 
data are still of great interest, since they could 
suggest that patients prefer to contact poison 
control centers and to try to treat the intoxica-
tion in their homes rather than directly going to 
emergency rooms. This could be due to the fear 
of contracting COVID-19 in the hospitals, since 
they are considered high-risk environments.

Type of Exposure
Most of the exposures were accidental and 

cases of self-harm, attempted suicide, and suicide 
decreased. This evidence is consistent with the 
findings of Gharpure et al9 who reported an in-
creased incidence of accidental improper use of 
household chemicals (e.g., for disinfecting food)9. 
The reduction in the incidence of intentional poi-
soning is interesting, particularly as some authors 
underlined that social isolation (quarantine) could 
increase suicidal risk16. However, our data did not 
exclude other means that could have been used to 
commit suicide. 

Route of Exposure 
Exposure to HD occurred mainly as a result of 

ingestion, but the highest increase was observed 
in the incidence of inhalation cases. This evidence 
is consistent with the data reported by Chang et 
al3. The increase in inhalation cases could be 
in part explained by an increase in exposure 
to bleach-containing products, since irritating 
chlorine vapors released by mixtures of sodium 
hypochlorite and a mild acid represent the most 
common inhalation hazard in the household17.

Conclusions

During the COVID-19 pandemic, use of dis-
infectants to clean surfaces is indicated, but, 
when these chemicals are not properly used, they 
can be harmful. Our data shows that during the 
period we considered that 93% of the exposures 
were accidental and that the incidence of enqui-
ries regarding products such as bleaches, that can 

represent an important health hazard in cases 
of improper use (e.g., mixture with other prod-
ucts), significantly increased. COVID-19 public 
health messaging should be improved and aim 
to educate citizens on safe disinfection practices 
and on the health hazards that can arise from 
the improper use of these products that are used 
daily in households. This intervention is particu-
larly valuable and urgent because the incidence 
of COVID-19 is rapidly increasing again, and 
national quarantines are being reintroduced in 
many Western countries18,19. 
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