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To the Editor—A recent paper by Giacobbe et al1 reported that 171
of 586 patients (29%) (mean age, 64 years) hospitalized for coro-
navirus disease 2019 (COVID-19) in intensive care units (ICUs) of
major Italian hospitals also had ventilator-associated pneumonia
(VAP) caused by superinfection, mainly with Pseudomonas aeru-
ginosa (35%) and Staphylococcus aureus (23%). These authors
reported that the 30-day case fatality caused by VAP was 46%
(77 of 171). Furthermore, in multivariate analysis, the odds ratio
(OR) of septic shock on VAP onset was 3.30 (95% CI, 1.43–
7.61; P = .005) and the OR of acute respiratory distress syndrome
(ARDS) was 13.21 (95% CI, 3.05–57.26; P < .001). Both were asso-
ciated with mortality.1 These authors collected bronchoalveolar
lavage fluid (BALF) from 79 of 171 patients and reported positive
microbial cultures in 77 of 79 BALFs (97%).1

Hospital-acquired infections (HAIs) are a huge concern for
hospitals in Italy. A survey by Lizioli et al2 revealed that most
HAIs in Lombardy, the Italian region with the most COVID-19
deaths, occurred in ICUs. The high prevalence of HAIs in ICUs
in Italy has also been reported by other authors3,4 who associated
such infections with the use of urinary catheter, surgical drainage,
and intravascular catheters, as well as mechanical ventilation.4

A major COVID-19 concern has been widely associated with
activity in ICUs. Lockdown policy and restrictions in social habits
have been implemented to decrease the burden of hospitalized
people in ICUs. However, despite several reports in the litera-
ture,5,6 a sound public debate about HAIs, particularly among el-
derly people with severe comorbidities, has not been addressed by
politicians or journalists in Italy. Furthermore, neither a proper
democratic debate nor a political discussion has included more
suitable and effective protocols aimed toward greatly reducing
the impact of HAIs in ICUs among COVID-19 patients. Thus
far, the public debate has included issues regarding social contacts
and severe acute respiratory coronavirus virus 2 (SARS-CoV-2)
infection in the general population, but HAIs have not been
adequately considered. Undoubtedly, the dramatic increase in
COVID-19 deaths includes HAI coinfection cases. We aimed to
calculate a more correct estimation of these cases using data from
Italian Ministry of Health that were publicly available online on
February 14, 2021. Among the entire COVID-19–positive popula-
tion (2,721,879 people), 2,085 patients went to an ICU and 382,249
did not need hospitalization (good outcome–group 1); 93,577
patients died and 2,275,519 individuals were discharged or healed
from the infection (good outcome–group 2). The relative risk (RR)
of dying in an ICU from COVID-19 was 7.28, with an OR of 7.54
(95% confidence interval [CI], 7.22–7.87). However, the RR of
dying from an HAI coinfection was 24.59, and the rate of VAP-
associated death may be as low as 13.34%1 with an OR of 28.22
(95% CI, 26.93–29.58). HAIs represent a 4-fold RR of dying during
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a COVID-19 ICUhospitalization compared to COVID-19 patients
who recover, are discharged, or reach RT-PCR swab negativity,
which account for at least 81.76% of all COVID-19 patients.

A very recent report showed that gram-negative bacteria,
more than SARS-CoV-2, are detectable in ICUs, particularly
in sinks and siphons, compared to the absence of SARS-CoV-
2 on surfaces and instruments in the ICU environment.7 This
finding suggests that a correct sanitization protocol is particu-
larly crucial. Ozone, for example, can dampen completely gram-
negative bacteria, such as P. aeruginosa, to an extent comparable
to chlorhexidine.8 Notably, Hanifi et al9 reported the ability of
ozonated water and chlorhexidine gluconate to reduce VAP.
This report assessed further evidence showing the ability of gas-
eous ozone and ozonized water to completely remove SARS-
CoV-2 contamination from any surface.10 These authors
addressed oral care with ozonated water in 39 patients and with
chlorhexidine gluconate in 35 patients to reduce VAP incidence.
Patients were 67.57% men and 32.43% women, aged between 18
and 68 years, and ∼63.51% were admitted to ICUs. These
authors concluded that ozone was more effective in reducing
VAP than chlorhexidine.9 Usual detergents and disinfectants
can reduce P. aeruginosa on surfaces from 1.17 to 1.63 log
(ie, from 92.93% to 97.31% CFU/cm2), whereas ozone reduced
bacterial biofilms to 7.34 log (99.99999% CFU/cm2).8 Ozone, in
particular, enables complete environmental clearance of SARS-
CoV2 viral particles. A plaque test of VERO-E6/TMPRSS2 cells
infected with SARS-CoV2, performed by Yano et al,11 calculated
that 1.0 ppm ozone treatment for 60 minutes reduced the viral
presence in the cell lines from 1.7×107 PFU/mL to 1.7×104

PFU/mL, whereas controls were reduced to 5.8×105

PFU/mL. With 6 ppm ozone for 55 minutes, the reduction
reached 1.0×103 PFU/mL and only 2.0×106 for the control.11

A correct policy of sanitization in ICUs is mandatory to
reduce deaths in these areas and to shift the awkward burden
of lockdown to an improved policy of hospital service and
healthcare management supported by physicians and care giv-
ers. The impact of HAIs can be easily dampened by widespread
use of ozone in ICUs, a product that usually degrades into
molecular oxygen and has low toxicity compared to other san-
itization products. To significantly reduce deaths from
COVID-19, political discourse must give attention to the urgent

breakdowns that result in HAIs in hospitals and ICUs concur-
rent with COVID-19.
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