
Another way to measure the impact of continuous self-sanitiz-
ingmaterials is the examination ofHAI rates. In the largest study of
biocidal surfaces to date, Sifri et al3 found that HAI rates were
reduced at statistically significant levels at a community hospital,
allowing for the connection between reduced rates and the inter-
vention of copper-impregnated surfaces.

Confounders further obfuscate the results. The study’s snapshots
of information would have been more meaningful if the amount of
bioburden to which the surfaces were exposed had been quantified
or if all the surfaces had been exposed to the same amount of biobur-
den. However, as mentioned in the study’s limitations, no data were
collected on how many individuals handled the surfaces, whether or
not they used gloves, where the carts traveled, or which rooms they
entered. All of these elements have been proven to impact bioburden
and must be tracked for accurate analysis or recognized as confound-
ers that prevent clear causation. As a result, the CFUs counted cannot
be fairly compared from one surface to the next.

The conclusions drawn by the investigators are that copper for-
mulations do reduce bioburden compared to stainless steel, but this
efficacy is reduced after continuous use in the field. I believe the
study cannot make this claim without addressing either the limita-
tions of the study (no information about surface exposure) or the
design of the study (isolated snapshots rather than tests over time).
The conclusions reached by the authors, while positive overall about
the potential for copper formulations in healthcare, make implica-
tions about efficacy that could have significant impact on the repu-
tation and adoptions of these potentially life-saving products.

Self-sanitizing materials are new. Even seasoned professionals
find that theymust shift paradigms when considering a product that
works to continuously reducing bioburden over time. The novice
professional or healthcare professional not involved in infection pre-
vention would have an even steeper learning curve to conceptualize
the benefits of such a product in reducing hospital-associated infec-
tions. Therefore, researchers investigating these new products must
take extra steps to make sure they are testing what they claim to be
testing and whether the literature contains provenmethods they can
use to reach the most valid conclusions possible.
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Estimated incidence rate of healthcare-associated infections (HAIs)
linked to laundered reusable healthcare textiles (HCTs) in the United
States and United Kingdom over a 50-year period: Do the data
support the efficacy of approved laundry practices?
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To the Editor—The assumed transmission of healthcare-associated
infections (HAIs) from reusable healthcare textiles (HCTs) has
been a perception in the decisions to use disposable versions of
these textile items.1–4 Here, we compared the 50-year publication
record of HAIs related to laundry of HCTs to the overall actual
occurrence of HAIs in hospitals over the same 50 years.

To reduce the risk of HAIs from reusable HCTs (ranging from
linens to isolation gowns to surgical gowns), the reprocessing of
these items involves a laundry process that renders the HCTs
hygienically clean. In a well-studied database by Sehulster5 of all
outbreak events published between 1970 and 2013, laundered,
clean HCTs were implicated as a source of contamination leading

to HAIs. Root causes linked to the introduction of microbial con-
tamination of the laundered HCTs were mostly mechanical prob-
lems with laundry equipment or the occurrence of inadvertent
environmental contamination. The Sehulster review followed the
methodology of PRISMA6 and was peer reviewed. This samemeth-
odology was then used for the period of 2013–2020 and we found 3
more studies7–9 and another review,10 making the scope of this
analysis 1970–2020.

For the purposes of the present assessment of reusable HCTs
versus disposable alternatives, we have combined the United
States and United Kingdom incidences of HCT laundry-associated
HAIs in the 50-year period (1970–2020). Based on available
national data, the HAI rate as a percentage of population for the
United Kingdom and the United States in ∼1995, appears to be
similar, 0.5%–0.6% of population, which is near the midpoint of
the 50 years of covered in this HAI study (Table 1). In these past
50 years for the United Kingdom and the United States, the 10 pub-
lished events involved 69 patients with HAIs attributed to reusable
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HCTs including patient gowns and other garments, bed linens
(ie, sheets, pillows and pillow cases, blankets, towels), and in 1
instance mop pads for environmental cleaning of floors.5

We documented the United States and United Kingdom aver-
age actual HAI rates of cases/year over these 50 years (Table 1).
This average for the United States plus the United Kingdom was
∼2.0 million cases per year at the 1995 midpoint. Thus, the total
number of HAI cases in the United States plus the United
Kingdom over this entire 50-year period was ∼100 million actual
cases (5,500 HAI cases per day in the US plus UK populations).

Based on the 69 HAIs attributed to laundered HCTs over 50
years, we further added a very high speculation factor that infec-
tions related to reusables may be underreported by using 100 times
the reported laundry-related HAIs to do this risk analysis. Thus,
the laundry-related HAIs were scaled to 6,900 in the entire 50 years
of record (0.37 cases per day). That is, 69 was assumed to represent
only 1% of the total laundry-related HAIs occurring as unreported.
With this conservative upper estimate, this would mean that
instead of the reported incidence ∼1 incident per year across these
50 years, we would expect to see upward of 100 HAI cases per year
in the United States and United Kingdom combined attributable to
laundered HCT, which seems unlikely based on reported practices,
lawsuits, published notes, etc. Thus, the 100-fold factor seems
conservative.

With this conservative estimate, the laundry-implicated HAIs
in 6,900 patients for the United States and the United Kingdom
over the past 50 years is ∼0.37 HAI case per day (2.6 HAI per
week). The estimated total healthcare HAI for the United States
and United Kingdom over this same period is 5,500 cases per
day (38,000 cases per week) (Table 1). Thus, in probability terms,
the chance of a patient having an HAI linked to contact with the
laundered, reusable textile is ∼1 in 14,900 (5,500/0.37 = 14,900).
As a reference, a person in the United States and the United
Kingdom ismore likely, based on the odds, to be struck by ameteor
in any given year over a 78.5-year lifespan, which is 1 in 9,000.18

Regarding cost, numerous articles acknowledge that on an
annual basis, disposable textile items are more expensive compared
to the cost of reusable textiles.19–21 A recent economic analysis
found that the disposables were approximately twice as expensive
on an annual basis.22

In conclusion, the healthcare system is paying annually on the
order of 10%–100% more for disposable HCTs with a risk
improvement of ∼2.6 HAI per week in the United States and
the United Kingdom, which would lower the HAI rate of these
(combined) nations from 32,900 per week to 32,897 per week.
This low risk of infection attributed to reusable HCTs is the basis
for the Centers for Disease Control and Prevention’s (CDC)

acknowledgment of the historical record of patient safety and
extremely infrequent episodes of infection linked to these clean
HCTs. Furthermore, the CDC concluded that the need to establish
a healthcare laundry certification program based on microbiologic
testing of cleaned, reusable HCTs does not appear to be supported
by epidemiologic data.5,23 In conclusion, the annual cost savings
from selecting reusable HCTs does not come with any measurable
increased risk of HAI to patients and therefore represents a pru-
dent healthcare facility decision. With the COVID-19 pressure
on PPE, reusables are increasing substantially and so the results
herein should build confidence in these decisions.
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Change in trends of hospitalizations and deaths with mention of
Clostridioides difficile infection in northeastern Italy, 2008–2019
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To the Editor—According to a recent systematic review, the inci-
dence of Clostridioides difficile infection (CDI, previously known as
Clostridium difficile infection) decreased from 2005 to 2015 in most
European countries and have stabilized in North America,
possibly due to active diseases surveillance, reinforced antibiotic
stewardship, and stringent infection control policies.1 Namely in
England, analyses of hospital episode statistics demonstrated a peak
in CDI incidence in 2006–2007 followed by a steep decline.2

Mention of CDI in death certificates followed a similar pattern.3

Nonetheless, such favorable trend does not involve all European
countries. In Spain, CDI-related hospitalizations increased between
2001 and 2015, both in analyses of primary and secondary discharge
diagnoses, possibly reflecting an increase in the incidence of the
infection, in the severity of the cases affected, or a greater awareness
of the problem by clinicians with enhanced searching for cases.4

Recent reports suggest that coronavirus disease 2019 (COVID-
19) prevention measures might affect the risk of CDI5; however,
baseline data on recent trends in Italy are lacking. Surveillance
of CDI is still not active at the national level in Italy, nor in the
Veneto region (northeastern Italy, about 4,900,000 inhabitants).
In the absence of laboratory-based surveillance, in a previous
report analyzing hospital discharge diagnoses and causes of death
data, an increase in CDI rates was demonstrated in Veneto from
2008 to 2013.6 We updated previous figures to determine whether
this unfavorable trend continued in 2019.

Discharges with primary or secondary CDI diagnosis using
International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) code 008.45 were extracted from the
regional archive of discharge records for patients aged ≥1 year
in the period from January 1, 2008, to December 31, 2019. In total,
9,787 records were identified, and among them 32.7% had CDI as
the primary diagnosis and 73.8% were elderly (≥75 years). The
overall rate of CDI diagnosis per 1,000 discharges was 1.6, and
it increased with age, reaching its highest (5.1‰) among the very
elderly (≥85 years). The rate increased slightly during 2008–2019,
with a peak in 2015 (2.5‰). The population-based rates showed an
even much steeper increase with age, with 16.9 CDI diagnoses per
100,000 population and a rate of 214.2 among the very elderly. The
joinpoint regression analysis highlighted a significant increase of
population-based rates from 2008 to 2015 (annual percentage
change [APC], 14.0; 95% CI, 10.0–18.1; P < .001) and decreases
in the following years (APC, −7.3; 95% CI, −14.8 to 0.7;
P = .10), with a peak of 25.1 per 100,000 population in 2015.
A similar trend was observed for discharges with CDI as primary
diagnosis (Fig. 1).

In addition to hospitalization data, the regional mortality
records were analyzed. The ICD-10 code for CDI, A047, was
retrieved from records of multiple causes of death for 2008–
2019. In total, 1,317 mortality records were identified, and
43.6% had CDI as the underlying cause of death. Most deaths
(52.6%) involved the very elderly, 84.7% were among hospitalized
patients, and 10.1% were among those from long-term care facili-
ties. The mortality rate per 100,000 population increased during
this period, from 0.8 in 2008 to 2.2 in 2019 and reaching a peak
of 3.7 in 2015 (Fig. 1). The rate significantly increased during
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