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Different Epidemiology of
Hospital-Acquired Bloodstream
Infections Between Small
Community Hospitals and Large
Community Hospitals

To THE EDITOR—In 2012, small commu-
nity hospitals (SCHs) represented 72.4%
of all US hospitals [1]. Switzerland’s
healthcare system has a similar struc-
ture with an 81% share of community
hospitals [2, 3].

The recently published article by
Stenehjem et al demonstrated that SCHs
exhibit similar antibiotic prescribing
rates and patterns when compared to
large community hospitals (LCHs),
despite being less complex in terms of
patient population, and the majority
not having the support of antibiotic

stewardship programs (ASPs) [4]. Here,
we highlight that differences in the
microbial spectrum of hospital-acquired
bloodstream infections (HA-BSIs) seen
in small vs large community hospitals
need to be taken into account when
interpreting antibiotic consumption
patterns. Important differences in the
epidemiology of bloodstream infections
are described between community hos-
pitals and university hospitals [5]. Using
the national bloodstream infection
database Swiss Centre for Antibiotic
Resistance (ANRESIS) [6], we analyzed
patterns of HA-BSI episodes for SCHs
and LCHs in Switzerland between 2008
and 2014.

Data from 23 community hospitals
across Switzerland were collected (7
LCHs with > 200 beds and 16 SCHs
with <200 beds). Positive blood cul-
tures were grouped as a BSI episode if
they occurred within a 7-day window
in the same patient. BSIs for which
the hospitalization date was available
(16969 of 20478 of all episodes [82%])
were defined as hospital-acquired if the
positive blood culture was drawn >2
days after admission. A BSI was defined
as polymicrobial if different microbial
species were isolated from >1 culture
during the same episode. Contaminant
episodes (for definition see [5]) were
excluded.

We identified 4712 episodes of HA-BSL
In LCHs, 23.7% (vs 10.4% in SCHs, P <
.001) were observed in the intensive care
unit departments, whereas in SCHs 75.3%
of BSIs (vs 70.4% in LCHs, P = .05) were
diagnosed in medical/surgical departments.
Escherichia coli predominated in SCHs,
whereas coagulase-negative staphylococci
(CoNS), polymicrobial infections, and fungi
were more prevalent in LCHs (Table 1).

Antibiotic consumption is, among
other factors, influenced by the spectrum
of causative microorganisms; accordingly,
the impact of antibiotic prescribing inter-
ventions may vary across different types
of institutions [7]. In SCH, more than
one-quarter of HA-BSIs were caused by
(relatively easy-to-treat) E. coli, probably
reflecting a high prevalence of nosocomial
urinary tract or gastrointestinal infections
[8]. Due to the low resistance levels of
E. coli (the extended-spectrum p-lacta-
mase rate in invasive E. coli isolates is <10%
in Switzerland [6]), reducing broad-spec-
trum antibiotic use should be a realistic
target in SCHs. In contrast, we found that
other HA-BSIs (eg, due to polymicrobial
BSIs or CoNS) requiring broad-spectrum
antibiotics were seen in LCHs with more
complex patient populations.

As reported by Stenehjem et al, these
2 types of hospitals are characterized by
similar levels of antimicrobial use. We are
convinced that SCHs have not yet fully

Table 1. Proportion of Microorganisms Among Hospital-Acquired Bloodstream Infections in Small
Community Hospitals and Large Community Hospitals

Microorganism LCH, No. (%) SCH, No. (%) PValue
Anaerobes 59 (1.6) 2 (0.2) <.001
Escherichia coli 693 (18.3) 253 (27.4) <.001
Non-E. coli Enterobacteriaceae 671 (17.7) 186 (20.2) 13
Gram-negative nonfermenters 205 (5.4) 55 6.0 1
Staphylococcus aureus 658 (17.4) 167 (18.1) 1
CoNS 400 (10.6) 48 (5.2) <.001
Enterococcus species 364 (9.6) 79 (8.6) 1
Polymicrobial 452 (11.9) 77 (8.4) <.001
Fungi 106 (2.8) 2 0.2) <.001
Other 182 4.7) 53 (5.7) 72
Total 3790 922

Group comparisons were performed using the yf/proporﬂon test; the Bonferroni correction was used to correct for multiple

comparisons on a family-wise basis, where appropriate.

Abbreviations: CoNS, coagulase-negative staphylococci; LCH, large community hospital; SCH, small community hospital.
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benefited from the advent of ASPs despite
the fact that changing antibiotic prescrib-
ing may be easier there than in LCHs.
Indeed, most epidemiological studies
have disregarded the SCH subset in the
past. Stenehjem and colleagues should
be commended for opening up a path to
antibiotic stewardship in this setting.

Notes

Acknowledgments. We thank all microbi-
ology laboratories participating in the ANRESIS
network: Institute for Laboratory Medicine,
Cantonal Hospital Aarau; Central Laboratory,
Microbiology Section, Cantonal Hospital Baden;
Clinical Microbiology, University Hospital Basel;
Viollier AG, Basel; Laboratory Medicine EOLAB,
Department of Microbiology, Bellinzona;
Institute for Infectious Diseases, University
Bern;  Microbiology  Laboratory,  Unilabs,
Coppet; Central Laboratory, Cantonal Hospital
Graubiinden; Microbiology Laboratory, Hospital
Thurgau; Microbiology Laboratory Hopital
Fribourgeois, Fribourg; Bacteriology Laboratory,
Geneva University Hospitals, Geneva; ADMED
Microbiology, La Chaux-de-Fonds; Institute for
Microbiology, Université de Lausanne; Centre for
Laboratory Medicine, Cantonal Hospital Luzern;
Centre for Laboratory Medicine, Cantonal
Hospital Schafthausen; Centre for Laboratory
Medicine Dr Risch, Schaan; Central Institute,
Hoépitaux Valaisans (ICHV), Sitten; Centre of
Laboratory Medicine St. Gallen; Institute for
Medical Microbiology, University ~Hospital
Zirich; Laboratory for Infectious Diseases,
University Children’s Hospital Ziirich. We also
thank the steering committee of ANRESIS.

Financial support. The ANRESIS database
is funded by the Federal Office of Public Health,
the Conference of cantonal health ministers, and
the University of Bern, Switzerland.

Potential conflicts of interest. All authors:
No potential conflicts. The authors have submit-
ted the ICMJE Form for Disclosure of Potential
Conflicts of Interest. Conflicts that the editors
consider relevant to the content of the manu-
script have been disclosed.

Niccold Buetti,'

Andrew Atkinson,'?

Andreas Kronenberg,*® and Jonas Marschall'*;
for the Swiss Centre for Antibiotic Resistance
(ANRESIS)"

'Department of Infectious Diseases, University Hospital Bern;
*Paediatric Pharmacology and Pharmacometrics, University
of Basel Children's Hospital; and *Institute for Infectious
Diseases, University of Bern, Switzerland

References
1. AHA Data Viewer. AHA hospital statistics. 2015.
Available  at:  https://www.ahadataviewer.com/
book-cd-products/ AHA-Statistics. ~ Accessed 1
December 2016.
2. Bundesamt fiir Gesundheit (Federal Office of
Public Health), Spitalstatistiken. Hospital statistics

[in German]. 2014. Available at: http://www.bag.
admin.ch/index.html. Accessed 4 June 2016.

3. De Pietro C, Camenzind P, Sturny I, et al
Switzerland: health system review. Health Syst
Transit 2015; 17:1-288.

4. Stenehjem E, Hersh AL, Sheng X, et al. Antibiotic
use in small community hospitals. Clin Infect Dis
2016; 63:1273-80.

5. Buetti N, Marschall J, Atkinson A, et al. National
bloodstream infection surveillance in Switzerland
2008-2014: different patterns and trends for uni-
versity and community hospitals. Infect Control
Hosp Epidemiol 2016; 37:1060-7.

6. Swiss Centre for Antibiotic Resistance. Bern,
Switzerland, 2016. Available at: http://wwwanre-
sisch/en/indexhtml. Accessed 1 October 2016..

7. MacDougall C, Polk RE. Variability in rates of use of
antibacterials among 130 US hospitals and risk-ad-
justment models for interhospital comparison.
Infect Control Hosp Epidemiol 2008; 29:203-11.

8. van der Mee-Marquet NL, Blanc DS, Gbaguidi-
Haore H et al. Marked increase in incidence for
bloodstream infections due to Escherichia coli, a
side effect of previous antibiotic therapy in the
elderly. Front Microbiol 2015; 6:646.

APPENDIX

ANRESIS membership: R. Auckenthaler,
Synlab Suisse, Switzerland; A. Cherkaoui,
Bacteriology Laboratory, Geneva
University Hospitals, Switzerland; V. Gaia,
Department of Microbiology, EOLAB,
Bellinzona, Switzerland; O. Dubuis,
Viollier AG, Basel, Switzerland; A. Egli,
Clinical ~ Microbiology ~ Laboratory,
University Hospital Basel, Switzerland;
D. Koch, Federal Office of Public Health,
Bern, Switzerland; A. Kronenberg,
Institute for Infectious Diseases, University
of Bern, Switzerland; S. Luyet, Swiss
Conference of the Cantonal Ministers of
Public Health, Switzerland; P. Nordmann,
Molecular and Medical Microbiology,
University

Fribourg, Switzerland; V. Perreten, Institute

Department of Medicine,
of Veterinary Bacteriology, University
of Bern, Switzerland; J.-C. Piffaretti,
Interlifescience, Massagno, Switzerland;
G. Prodhom, Institute of Microbiology,
Centre Hospitalier Universitaire Vaudois,
Schrenzel,

Lausanne, Switzerland; J.

Bacteriology Laboratory, Geneva
University Hospitals, Geneva, Switzerland;
S. Leib, Institute for Infectious Diseases,
University of Bern, Switzerland; A. E
Widmer, Division of Infectious Diseases
and Hospital Epidemiology, University
of Basel, Switzerland; G. Zanetti, Service

of Hospital Preventive Medicine, Centre

Hospitalier Universitaire Vaudois,
Lausanne, Switzerland; R. Zbinden,
Institute  of Medical Microbiology,

University of Ziirich, Switzerland.

?A. K. and J. M. contributed equally to this work.

®ANRESIS members are listed in the Appendix.
Correspondence: N. Buetti, University Hospital of Bern,
Freiburgstrasse, 3010 Bern, Switzerland (niccolo.buetti@
gmail.com).

Clinical Infectious Diseases® 2017;64(7):984-5

© The Author 2017. Published by Oxford University Press for
the Infectious Diseases Society of America. All rights reserved.
For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/cid/cix040

Reply to Buetti et al

To THE EpITOR—We thank Dr Buetti
[1] and colleagues for their interest in
our publication [2]. Dr Buetti has re-
cently published data from Switzerland’s
national bloodstream infection (BSI)
surveillance database detailing the mi-
crobiologic differences of BSIs among
patients at university hospitals com-
pared to community hospitals and
hospital-acquired (HA) infections com-
pared to community-onset infections
[3]. Their report highlighted distinct mi-
crobiologic patterns in community and
university hospitals that should be tak-
en into consideration when developing
empiric antibiotic treatment guidelines.
Here, they expand on their previous re-
port and share data on HA-BSIs among
patients in small community hospitals
(SCHs, <200 beds) compared to large
community hospitals (LCH, >200 beds)
in Switzerland. Dr Buetti and colleagues
found that when compared to SCHs,
LCH HA-BSIs were less likely due to
Escherichia coli and more likely due to
coagulase-negative Staphylococci, pol-
ymicrobial infections, and fungi.

These data on microbiologic patterns
suggest there should be important anti-
biotic prescribing differences between
SCH and LCH (and academic medical
centers) if antibiotics are used wisely.
Similar to the findings described by
Dr Buetti, in our system, infections
with vancomycin-resistant enterococci,
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