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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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2008–2016 by 19.1% per year (95% CI, 11.9–26.8; P < .001) and
decreased in the following years by 16.9% per year (95% CI,
−37.6 to 10.7; P = .20).

This report shows an increasing trend of CDI from hospital dis-
charge and mortality records from 2008 to 2015 and a decrease
from 2016 to 2019, irrespective of whether analyses were carried
out on primary or on all discharge diagnoses or on multiple causes
of death. The reduction of CDI diagnoses can be explained by rein-
forced antibiotic stewardship and infection control policies or, on
the contrary, by a growing rate of underdiagnosed infections, since
a national or regional active disease surveillance has not yet been
established. However, this specific trend was also reported in other
European countries, although the reversion and reduction were
recorded starting from 2004.1 Despite the decreasing trend
observed in Veneto in the last few years, the peak rate of CDI diag-
noses per 100,000 population in 2015wasmuch higher than figures
reported in Spain.4

Future analyses on CDI incidence will probably present differ-
ent figures because of the deep changes in infection control policies
following the COVID-19 pandemic. Therefore, this report also
represents an important baseline for future comparisons to assess
the real impact of COVID-19 prevention measures on the risk
of CDI.
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Fig. 1. Hospitalization and mortality rates related to Clostridioides difficile infection: population aged ≥ 1 year, Veneto region (Italy), 2008–2019.
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