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Letters to the Editor
Increasing legionella in
Taiwan during COVID-19
pandemic
Dear editor,

We read with great interest the recent study by Liang et al,1 which
demonstrated that prolonged building closures due to coronavirus
disease 2019 (COVID-19) pandemic caused extreme stagnation in
Fig 1. The case number of legionella (A) and invasive pneumococcal d
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building water systems, which could further significantly increase
the presence of Legionella. These findings were consistent with previ-
ous study conducted in 3 wards of a large regional hospital which
revealed that all 3 wards' water network had higher contamination
by Legionella pneumophila (after lockdown) compared to the period
before the lockdown.2 All these findings suggested the possible
increased risk of Legionella exposure during COVID-19 pandemic. In
contrast to most the other countries, Taiwan has a relative lower
number of COVID-19 cases due to the aggressive infection control,
and prevention.3 Moreover, many respiratory tract infections, such as
influenza, invasive pneumococcal disease, and tuberculosis have
been reduced at the same time under the implementation of these
isease (B) between January and August in 2019, 2020, and 2021.
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COVID-19 control measures.4-6 However, the clinical impact of
COVID-19 on the Legionella disease was unclear. Therefore, we con-
duct this study to investigate the incidence of Legionella between,
and during pandemic in Taiwan − a country with low burden of
COVID-19.

We used the database of the National Notifiable Disease Sur-
veillance System for analysis. This surveillance system could pro-
vide the regular, frequent, and timely information of notifiable
infectious diseases in Taiwan.7 To assess the potential impact of
COVID-19 on the occurrence of Legionella in Taiwan, we com-
pared the number of the Legionella cases including locally trans-
mitted and imported cases between January and August in 2019
(pre-pandemic), 2020 and 2021 (pandemic). In addition, we also
collected the occurrence of invasive pneumococcal disease −
another important pathogen of community-acquired pneumonia
for comparison.

Overall, the total case number of Legionella increased from179
in 2019 to 189 in 2020, and 221 in 2021 (Fig 1A). The increase of
Legionella case during COVID-19 pandemic was observed for
locally transmitted cases (167, 182, 221 in 2019, 2020 and 2021,
respectively. In contrast, the number of imported Legionella cases
decreased from 12 in 2019 to 7 in 2020, and even zero in 2021.
About invasive pneumococcal diseases, their total case number
largely decreased from 285 in 2019 to 165 and 156 in 2020 and
2021, respectively (Fig 1B). The similar trend of decreasing inva-
sive pneumococcal disease was observed for locally transmitted
cases and imported cases.

This study had 3 major findings. First, in contrast to most of
the airborne and/or droplet transmitted notifiable infectious dis-
eases showed decreasing trend due to the measures for the pre-
vention and containment of COVID-19 outbreak in Taiwan, this
study found that Legionella disease was increasing during COVID-
19 pandemic in Taiwan, which echoed the findings of Liang
et al’s study. However, we only investigated the trend of notifi-
able Legionella diseases, we did not exam the prevalence of
Legionella in the water system. In addition, lock down was not
conducted in Taiwan. Therefore, further study is warranted to
investigate the impact of water system on the increasing Legion-
ella during pandemic in Taiwan.

Second, in line with previous report,6 this study found the number
of invasive pneumococcal disease in Taiwan decreased during pan-
demic, compared to pre-pandemic. This finding was supposed to be
caused by aggressive COVID-19 control measures, particularly for
universal masking in Taiwan.

Finally, we found the imported case number of Legionella and
invasive pneumococcal disease had decreased or even became zero
from 2019 to 2020 and 2021. This reduction could be caused by the
implementation of border control in Taiwan since the early outbreak
of COVID-19.

In conclusion, Liang et al’s study1 reminded us possible increasing
risk of Legionella exposure after lock down, and we demonstrated
Legionella disease was increasing during pandemic in Taiwan. Both
these findings suggest that clinician should keep alert the develop-
ment of Legionella disease during COVID-19 pandemic.
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Impact of the COVID-19
pandemic on the incidence of
multidrug-resistant bacterial
infections in an acute care
hospital in Brazil
Dear editor,

We appreciate the contribution of Lima et al to the discussion
of this important issue. While their results appear different, it is
important to appreciate the numerous differences in our method-
ologies when making that comparison. (1) While we both ana-
lyzed the incidence of MDR infections, Lima et al looked only at
ICU populations, while we looked more broadly at all inpatient
units (ICU and non-ICU). (2) Lima et al considered CRAB, while
we looked at 5 pathogens, noting differences in CRAB and MRSA.
(3) The median of Acinetobacter baumannii MDR infections calcu-
lated by Lima et al is per patient-day/100 beds, while our median
was calculated using the number of MDR infection cases in the
period as numerator and the number of patient-days in the same
period multiplied by 1,000. (4) While we both used the same sta-
tistical test to compare medians (Mann-Whitney), we used differ-
ent denominators.1 (5) Our definitions of MDR are also different.
While Lima et al considered MDR to be a pathogen resistant to at
least 1 agent in 3 or more categories of antimicrobials,2 we used
the definition for A. baumannii of resistance to the carbapenem
class, which is one of the main drugs for the treatment of serious
infections caused by them.

Our approach to analysis also differed due to different objectives.
We agree with Lima et al that time series analysis is the preferred
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