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In April 2019 an ‘anti-KPC-Kp bundle’ was adapted from an
Italian reference centre with a low KPC burden (Infectious
(ICU) and contiguous sub-intensive emergency medicine (EM),
with the intention to extend it to other hospital areas. Active
Klebsiella pneumoniae carbapenemase-producing
K. pneumoniae (KPC-Kp) is an emerging multidrug-resistant
organism (MDRO) with serious clinical and therapeutic impli-
cations [1]. In our 400-bed tertiary acute-care hospital, a tar-
geted infection prevention and control (IPC) programme on
KPC-Kp was implemented in 2019 due to the high prevalence
of this bacterium. Here we report the impact of the COVID-19
pandemic on our anti-KPC programme.
us Diseases Unit, S.M.
Latina, Italy. Tel.: þ39

(V. Belvisi).
sentino, Luana Alibardi,
o Carraturo, Sergio Par-
eo.

ociety. Published by Elsevier
Diseases Unit of Modena Polyclinic) and implemented by a
dedicated multidisciplinary working group [2]. The bundle
comprised 10 elements: hand hygiene; contact precautions;
participative healthcare worker (HCW) training; proper use of
devices (especially central venous catheters); notification of
KPC-Kp isolates; communication of colonization status at dis-
charge; environmental cleaning; antibiotic stewardship; staff
cohorting; and active surveillance using rectal swabs.

The programme was established in the intensive care unit

control by participative focus groups among HCWs ensured the
continuous implementation of the bundle. By January 2020 we
had observed statistically significant negative trends of KPC-Kp
colonization prevalence in ICU (from 71.4% to 0%) and EM (from
42.9% to 11.1%) (P<0.001). A statistically significant negative
trend was also found for incidence density rates in ICU
(P¼0.007). This improvement was associated with improve-
ments in measures of IPC performance. Alcoholic hand rub
consumption rose from 19.8 to 51.1 L/1000 patient-days in ICU
and from 17.2 to 34.6 L/1000 patient-days in the EM; hand
hygiene compliance rates increased from 59.3% to 81% in ICU,
and from 41% to 63% in the EM; meropenem defined daily dose
decreased from 38.4 to 18.5/100 patient-days in ICU and from
14.7 to 6.9/100 patient-days in the EM.

By the beginning of March 2020, SARS-CoV-2 had spread to
all regions of Italy [3]. Our hospital was identified as a COVID-19
reference centre. ICU was dedicated to COVID invasive
mechanical ventilation dependant patients and the EM to
Ltd. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhin.2020.11.030&domain=pdf
mailto:valeria.belvisi@gmail.com
www.sciencedirect.com/science/journal/01956701
http://www.elsevier.com/locate/jhin
https://doi.org/10.1016/j.jhin.2020.11.030
https://doi.org/10.1016/j.jhin.2020.11.030
https://doi.org/10.1016/j.jhin.2020.11.030


1.5

1

0.5

0

A
pr

 1
9

M
ay

 1
9

Ju
n 

19

Ju
l 1

9

A
ug

 1
9

Sep
 1

9

O
ct

 1
9

N
ov

 1
9

D
ec

 1
9

Ja
n 

20

Feb
 2

0

M
ar

 2
0

A
pr

 2
0

M
ay

 2
0

Ju
n 

20

Months
Months

P
re

v
al

en
ce

 I
C

U

K
P

C
_
K

p
 i

n
ci

d
en

ce
 d

en
si

ty

P<0.001*

P<0.001*

8

6

4

2

0

A
pr

 1
9

M
ay

 1
9

Ju
n 

19

Ju
n 

19

A
ug

 1
9

Sep
 1

9

O
ct

 1
9

N
ov

 1
9

D
ec

 1
9

Ja
n 

20

Feb
 2

0

M
ar

 2
0

A
pr

 2
0

M
ay

 2
0

P=0.123*

P=0.374*

(a)

(b)

Figure 1. Indexes of Klebsiella pneumoniae carbapenemase-producing K. pneumoniae (KPC-Kp) colonization in the intensive care unit
(ICU). (a) Point prevalence: a Poisson regression model shows an overall trend of decrease since the beginning of the programme in April
2019 to last observations in June 2020 (P<0.001), with a relative statistically significant increase in the early COVID-19 pandemic period
(encircled in the figure) (P<0.001) which did not affect this trend. (b) Incidence density rate: a Poisson regression model (considering the
total hospitalization days as an offset in the model) shows that the multimodal prevention programme maintains its objective: a stat-
istically significant overall decrease in trend was observed since the beginning to the last month of observation in June 2020 (P¼0.0123),
with the only exception of April 2020 as a non-significant outlier in the encircled period JanuaryeMay 2020 (P¼0.374).
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spontaneously breathing patients requiring high intensity of
care. After the pandemic, the anti-KPC-Kp training programme
switched to being primarily focused on personal protective
equipment (PPE) extended to all the HCWs of the hospital, and
was increased the hydroalcoholic solution for hand hygiene.

In the, ICU the prevalence of KPC-Kp faecal carriage
increased significantly in the COVID-19 period (FebruaryeApril
2020), against the previous decreasing trend (P<0.001)
(Figure 1a). Figure 1b shows that the incidence density rate in
the ICU maintained a statistically significant trend in decrease
(P¼0.0123), although April 2020 was a non-significant outlier in
the encircled period of JanuaryeMay 2020 (P¼0.374). There-
after, the positive impact of the anti-KPC bundle began to be
seen again.

The fight against infection and colonization with MDROs is a
common objective in hospitals’ care standard improvement
plans, but the best results from multimodal approaches are
seen with continuous efforts [4]. An emergency such as COVID-
19 can alter the balance reached and constitute an obstacle to
optimal adherence to all measures proposed for MDROs hospi-
tal infection control programmes [5]. Moreover, some aspects
of management of COVID-19 patients may have paradoxically
promoted the spread of KPC-Kp, e.g., use of PPE for droplet
and airborne precautions, cohorting of possible or confirmed
COVID-19 cases, and the high workload for HCWs. Gloves and
gowns have been of paramount importance for the personal
protection of HCWs during the pandemic, but can hinder hand
hygiene [6].

In our experience, as part of a multimodal infection control
strategy, the HCWs education training with a comprehensive
approach to integrating personal protection and correct
adherence to hand rub practice is crucial and should be
implemented to better manage future epidemic emergencies.

One lesson learned from the current pandemic is that vigi-
lance is required with regard to other infections, and that
established infection prevention and control programmes must
be maintained, or reinstated as soon as possible.
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