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SUMMARY

Background: In 2011 and again in 2016, the European Centre for Disease
Prevention and Control (ECDC) asked all European countries to carry out
nationwide studies on the prevalence of nosocomial infection (NI) and antibiotic
use (AU). Data on NI and AU constitute an essential basis for the development
of measures to prevent infection and lessen antibiotic resistance.

Methods: The German prevalence study of 2016 was carried out according to
the ECDC protocol. Alongside a sample of 49 acute-care hospitals requested by
the ECDC that was representative in terms of size (number of beds), further
hospitals were invited to participate as well. Analyses were made of the overall
group (218 hospitals, 64 412 patients), the representative group (49 hospitals),
and the core group (46 hospitals). The core group consisted of the hospitals
that had participated in the study of 2011.

Results: The prevalence of patients with NI was 4.6% in the overall group in
2016; it had been 5.1% in 2011 (p <0.01). In the representative group, the
prevalence was 3.6% (compared to 5.1% in 2011, p <0.01). In the core group,
the prevalence of NI was the same in 2016 as it had been in 2011. The
prevalence of patients with ABU in the overall group remained the same, but a
fall was seen in the representative group (21.5% versus 23.3%; p <0.01) and a
rise in the core group (27.3% versus 26.2%; p = 0.02). The staff—patient ratio
among the infection prevention and control professionals improved in all three
groups.

Conclusion: A decrease in NI and AU prevalence was seen in the representative
group, while mixed results were seen in the other analyzed groups. Further
efforts to reduce NI and ABA are clearly necessary.
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n 2011 and 2012, the European Center for Disease

Prevention and Control (ECDC) urged all Euro-
pean countries to conduct national point prevalence
surveys (PPS) on the occurrence of nosocomial
(healthcare-associated) infections (NI) and antibiotic
use (AU) in hospitals, using set standard protocols (1).
Altogether 29 countries of the European Union (EU)
and the European Economic Area (EEA) as well as
Croatia participated in this survey of 1149 acute-care
hospitals. The prevalence of patients acquiring at least
one NI was 6.0% (95% confidence interval (CI): [5.7;
6.3%]), the prevalence of patients receiving at least
one antimicrobial agent was 35%. The prevalence of
NIs that started during the current hospital stay was
4.5%; the remaining NIs were already present on
admission to the hospital as the result of earlier treat-
ment.

Based on these data, a method to convert prevalence
data into incidence data and a systematic review on the
burden of NIs, the ECDC estimated that annually more
than 2.6 million new cases of NI occur in the EU and
EEA. The cumulative burden of NI was estimated to be
501 disability-adjusted life years (DALY) per 100 000
population. This corresponds to 2 million years of life
lost due to premature death and altogether 681 400
years during which the patients had to live with infec-
tion-related disabilities (2).

Five years later, the ECDC again called upon all
European countries to conduct national prevalence
surveys, using ECDC protocols and definitions. In
Germany, the National Reference Center for the Sur-
veillance of Nosocomial Infections which had been
commissioned with the conduct of the previous study in
2011 was once again selected to conduct the national
prevalence survey (3, 4).

In the period between the two national prevalence
studies, NI and AU in German hospitals were topics
that attracted considerable attention. In 2011, the
German Infection Protection Act (IfSG) was amended,
subsequently, all German Federal States revised their
State Hygiene Regulations or adopted such regulations
for the first time. Consequently, the results of the new
national prevalence survey provide an opportunity to
assess whether the high level of attention devoted to
this issue has in the meantime helped to improve the
situation.
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TABLE 1

Characteristics of hospitals, prevalence of nosocomial infections and antibiotic use**

e e s e B
Number of hospital beds: median (IQR) 305 (185-541) 359 (183-607) 017+
Length of hospital stay: median in days (IQR) 6.3 (5.5-7.3) 6.6 (6.0-8.0) <0.01*
Number of patients 64 412 41539
Beds per full-time IPC nurse: median (IQR) 203 (172-257) 354 (278-460) <0.01%'
Beds per full-time IPC doctor: median (IQR) 817 (513-1562) 1570 (852-3663) <0.01*"
ﬁgg)]ol hand rub consumption in mL per patient day: median 32.5(25.0-51.4) 24.5(17.6-38.1) <0.01*
Prevalence of all patients with NI: %, 95% ClI 4.58[4.42; 4.75] 5.08 [4.87;5.29] <0.01*
Prevalence of patients with NI acquired during current hospital 3.32[3.18; 3.46] 3.76 [3.57; 3.94] <0.01*
stay: %, 95% Cl
Prevalence of patients with AU: %, 95% ClI 25.9[25.6; 26.3] 25.5[25.1; 26.0] 0.18*2

*! The Mann-Whitney U test was used to calculate p values.
*2 The two-sided chi-square test was used to calculate the p valuest.
*3 This table contains the data of all participating hospitals.

AU, antibiotic use; Cl, confidence interval; NI, nosocomial infection; IPC, infection prevention and control; IQR, interquartile range

Methods

The standard protocol issued by the ECDC was trans-
lated into German and used for the prevalence survey
(5). In February 2015, the ECDC once again urged all
countries to invite a representative sample of hospitals
to participate in the survey. Taking into account the
population size and hospital structure in Germany, 49
hospitals were to be selected. On the basis of the 2013
Directory of German Hospitals (DKYV, Deutsches Kran-
kenhausverzeichnis), a random sample of hospitals was
selected taking into account the respective number of
hospital beds (including two replacement hospitals);
subsequently, the selected hospitals were invited to par-
ticipate in the survey. In addition, all 1462 (as of 1%
quarter 2016) hospitals participating in the Hospital
Infection Surveillance System (KISS, Krankenhaus-
Infektions-Surveillance-System) were invited to partici-
pate in the prevalence survey. If any of the hospitals
selected for the representative sample (including re-
placement hospitals) was not interested in participating
in the survey, a hospital from the group of hospitals not
included in the representative sample with a matching
number of hospital beds was invited instead.

The primary endpoints of the study were the overall
prevalence of NI and the prevalence of AU. The second-
ary endpoint was the prevalence of NI which occurred in
the respective hospital, i.e. which were not already
present on admission to hospital as the result of previous
medical treatments. For the survey, the ECDC’s defini-
tions of NI were used, as described in the PPS protocol
(6). Only infections which were active or treated with
antimicrobial agents on the day of the survey were
included. For antibiotic use documentation, the Anatomi-
cal Therapeutic Chemical (ATC) Classification System of
the World Health Organization (WHO) was used (7).

In seven introductory courses held nationwide, staff
members of the participating hospitals were familiar-
ized with the survey protocol and the definitions used.
The survey was conducted from May to June 2016.
Trained hospital staff members successively visited the
wards of their respective hospital to collect relevant
data. Data were obtained from patient records and, if
necessary, ward staff was interviewed to provide miss-
ing information. For any identified NI, data on the type
and start of infection as well as infection-related
microbiological data were collected. Furthermore, it
was documented whether the patient had already con-
tracted the nosocomial infection in another hospital
prior to admission or acquired it during the current hos-
pital stay. With regard to AU, the type of antimicrobial
agent, route of administration and indication were
documented and it was checked whether the indication
was documented in the patient records. All tasks re-
garding data search and data collection from patients of
a single ward had to be completed in one day.

Furthermore, each hospital had to complete a data
sheet on the hospital’s structural and process quality,
including number of hospital beds, number of infection
prevention and control nurses, and infection prevention
and control doctors as well as consumption of hand rub
per patient day.

Data were entered into a web-based software and
validated. Analyses were performed in the National
Reference Center. First, the 2011 and 2016 results for
all participating hospitals were compared regarding the
prevalence of all patients with NI and regarding the
antibiotic use. In addition, the representative samples in
the various surveys were compared with each other.
Moreover, the prevalence rates for a core group of
hospitals that participated in both the 2011 and 2016

Deutsches Arzteblatt International | Disch Arztebl Int 2017;114: 851-7



surveys were analyzed. For the comparison of the 2011
and 2016 prevalence rates, the chi-square test was used,
other parameters were compared using the Mann-
Whitney U test. Further information, such as preva-
lence rates of the various NIs, type of microbial agent,
and class of antibiotics were only analyzed for the total
group of participating hospitals. For the analyses, the
statistical software R and the OpenEpi software were
used.

Results

Altogether 218 hospitals with 64 412 included patients
participated in the 2016 survey. This corresponds to
11.4% of the 1911 hospitals listed in the Directory of
German Hospitals (DKV) in 2013 (8). Of these hospi-
tals, 49 were included in the representative sample re-
ported to ECDC. Most participating hospitals (54%)
are responsible for the provision of standard care, 29%
provide tertiary care or specialist care and 36 hospitals
(17%) offer maximum care, including 7 university
hospitals.

Table 1 and eTable 1 summarize key hospital par-
ameters and the results for the 3 selected endpoints for
all participating hospitals, the representative sample
and the core group. While the median number of hospi-
tal beds in the overall group of participating hospitals
decreased (305 in 2016 versus 359 beds in 2011), the
median hospital bed number in 2016 in the represen-
tative sample was 205 and in the core group 392 beds.
The median length of hospital stay decreased in the
overall group between 2011 and 2016 from 6.6 to 6.3
inpatient days. Furthermore, employment of infection
prevention and control nurses, and infection prevention
and control doctors increased significantly in all 3
analyzed groups. The consumption of hand rub per
patient day as a surrogate parameter of hand hygiene
increased in the overall group (from median 24.5 mL to
median 32.5 mL per patient day).

In all 218 hospitals, the number of patients with NI
decreased by about 10% from 5.1% to 4.6% (p<0.01)
(Figure 1). Likewise, a decrease was overserved in the
representative group of hospitals, but not in the core
group. In the overall group, 72.6% of NIs occurred
during the current hospital stay (7able 1). Such Nls
decreased from 3.8% to 3.3% in all participating hos-
pitals and from 3.4% to 2.5% in the representative
sample, but again not in the core group (eTable 1). In
contrast to the development of NIs, the prevalence of
patients with AU remained unchanged: In 2016, the
prevalence of AU was 25.9% compared to 25.5% in
2011. However, a decrease in the representative sample
and an increase in the core group was noted (eZable 1,
Figure 2).

Altogether 3104 nosocomial infections were diag-
nosed in 2951 patients. Lower respiratory tract infec-
tions, postoperative surgical site infections and urinary
tract infections continue to be the most common NIs,
each accounting for about one quarter of all NIs; here, a
decrease in postoperative surgical site infections and
urinary tract infections was noted. By contrast, the
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prevalence of Clostridium difficile infections (CDI) in-
creased compared to 2011 (7able 2).

In intensive care units, the prevalence of patients
with NIs was 17.1% and thus more the four times as
high as in non-intensive care wards (3.8%). Altogether,
52.0% of intensive care patients compared to 24.4% of
non-intensive care patients received antibiotic treat-
ment on the day of data collection.

In 58.5% of NIs, microbiological identification of
the pathogen was available at the time of the prevalence
survey. In 2011, it were 55.0%. If on the day of the
survey, samples had already been obtained for micro-
biological testing, but the results were not yet available,
these results were not added later in order to limit the
survey-related workload. Consequently, the overview
of microbiological findings presented here is
incomplete. Altogether, 2294 NIl-causing pathogens
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TABLE 2

The 5 most common nosocomial infections in all participating hospitals (comparison 2016 versus 2011)

NI prevalence Proportion NI NI prevalence Proportion NI p value,

2016 2016 (%) 2011 2011 (%) refering to NI
(%, 95% CI) (n=3104) (%, 95-%-KI) (n =2248) prevalence

Lower respiratory infections 1.16 [1.07; 1.24] 1.17[1.06; 1.27] 217 0.96
Surgical site infections 1.08 [1.00; 1.16] 224 1.31[1.20; 1.42] 243 <0.01
Urinary tract infections 1.04[0.96; 1.12] 21.6 1.26 [1.15; 1.37] 23.2 <0.01
Clostridium difficile infections 0.48[0.43; 0.54] 10 0.34[0.29; 0.41] 6.4 <0.01
Primary sepsis 0.24[0.21; 0.28] 5.1 0.26 [0.21; 0.31] 57 0.68
other infections nr. 16.9 n.r. 18.7 nr.

The two-sided chi-square test was used to calculate the p values.
Cl, confidence interval; NI, nosocomial infections; n.r., non-relevant

TABLE 3
Indications for antimicrobial use in patients receiving antibiotics on the day of the prevalence survey of all participating hospitals (comparison
2016 versus 2011)
Reason for antibiotic use Patients with Proportion of total adminis- | Prevalence 2016 (%) Prevalence 2011 (%)
antibiotics tration of antibiotics 2016 of patients receiving of patients receiving
2016 (%) antibiotics antibiotics
(n =16 688) (n =22 086) (95% ClI) (95% ClI)
Treatment 12 046 73.0 18.7[18.4; 19.0] 16.9 [16.6; 17.3] <0.01
- of infections present on admission 8889 53.0 13.8[13.5; 14.1] 12.412.1;12.7] <0.01
- of nosocomial infections 3259 20.0 5.1[4.9;5.2] 4.7[4.5;4.9] <0.01
Prophylaxis 4032 21.7 6.3[6.1; 6.5] 8.0[7.7; 8.2] <0.01
- non-surgical 1185 6.8 1.8[1.7;1.9] 2.5[2.3;2.6] <0.01
— perioperative 2906 14.8 4.5[4.4;4.7] 5.6 [5.3; 5.8] <0.01
- of these only single dose 1186 5.7 1.8[1.7;1.9] 1.411.3;1.5] <0.01
on day of surgery
- of these multiple doses 163 0.7 0.3[0.2; 0.3] 0.4[0.3;0.4] <0.01
on the day of surgery
- of these beyond the day of 1557 8.3 2.412.3;2.5] 3.8[3.6; 4.0] <0.01
surgery
other/unknown indications 961 5.4 1.5[1.4; 1.6] 1.2[1.1;1.3] <0.01

The p value corresponds to prevalence and was calculated using the two-sided chi-square test.
Cl, confidence interval

were documented. The most common pathogens were
Escherichia coli (16.6%), followed by Clostridium
difficile (13.6%), Staphylococcus aureus (12.0%), En-
terococcus faecalis (6.9%), and Pseudomonas aerugi-
nosa (5.8%). Compared to 2011, Clostridium difficile
toppled Staphylococcus aureus from second place in
the list of the most common NI pathogens.

Altogether 22 086 antibiotic treatments were docu-
mented in 16 688 patients. Among the indications for
antibiotic use, the share of infections increased while
the share of prophylactic use decreased (Table 3). In
line with the results of the 2011 survey, a high propor-
tion of perioperative prophylaxis beyond the day of

surgery was noted. With 31.3%, the proportion of pa-
tient records where the indication for antibiotic use
was not documented was comparatively high.
However, in most cases it was possible to find out
about the indication from other sources, e.g. by
making enquiries.

In the 2016 survey, the class of antibiotics most com-
monly used was penicillins with -lactamase inhibitors
(23.2%), followed by second-generation cephalo-
sporins  (12.9%), fluoroquinolones (11.3%), third-
generation cephalosporins (8.9%), and carbapenems
(6.2%) (Table 4). Penicillins with B-lactamase
inhibitors were used more frequently in 2016 compared
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TABLE 4

The 10 most common classes of antibiotics in all participating hospitals (comparison 2016 versus 2011)
(%, 95% CI) (%, 95% CI)
Penicillins with B-lactamase inhibitors 5119 23.2[22.6; 23.8] 1773 12.6[12.1;13.2] <0.01
Second-generation cephalosporins 2856 12.9[12.5; 13.4] 2054 14.6 [14.0; 15.2] <0.01
Fluoroquinolones 2494 11.3[10.9; 11.7] 1971 14.0[13.4; 14.6] <0.01
Third-generation cephalosporins 1971 8.9[8.6;9.3] 1498 10.6[10.1; 11.2] <0.01
Carbapenems 1369 6.21[5.9; 6.5] 825 5915.5;6.3] 0.19
Imidazole derivatives 1138 5.21[4.8;5.5] 741 5.31[4.9;5.6] 0.64
Macrolides 833 3.8[3.5;4.0] 545 3.9[3.6;4.2] 0.63
Lincosamides 699 32[2.9;34] 487 35[3.2;3.8] 0.15
Extended-spectrum penicillins 682 3.1[2.9;3.3] 765 541[5.1;5.8] <0.01
Glycopeptide antibiotics 653 3.0[2.7;3.2] 410 2.9(2.6;3.2] 0.81

The two-sided chi-square test was used to calculate the p values.
Cl, confidence interval

to 2011, while second- and third-generation
cephalosporins and fluoroquinolones were used less
often. Second-generation cephalosporins were mainly
used for perioperative prophylaxis. The percentage
shares of the most commonly used classes of antibiotics
are listed for treatment and prophylaxis in eZable 2.

Discussion and conclusions

In addition to the hospitals included in the represen-
tative sample, once again a large number of hospitals
agreed to voluntarily participate in the national
prevalence study. Even though the survey created a
comparatively high workload for the infection preven-
tion and control professionals of the hospitals, the staff
members considered it important to participate. Partici-
pating in the survey provides hospitals with an oppor-
tunity to enhance their internal quality management
with additional indicators of how their own hospital is
positioned in comparison to other hospitals, potentially
stimulating further preventive actions or antibiotic
stewardship (ABS) activities.

According to results in the overall group and the
representative sample, the number of NIs has decreased
over the last five years. Even if the scope of the survey
was limited to NIs acquired during the current hospital
stay, NI prevalence was with 3.5% lower in the repre-
sentative sample than in the 1994 national prevalence
survey (9).

Increased public awareness of this topic and the
amended legal framework in the German federal states
have certainly helped to bring about change so that hos-
pitals now give higher priority to the prevention of NIs
(10). Many hospitals responded by employing addi-
tional infection prevention and control doctors, almost
doubling their numbers compared to 2011. In the data
of all participating hospitals, it is noteworthy that the
consumption of hand rub increased. This change may
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also be related to other national hygiene activities, such
as the Clean Hands initiative with more than 1800 par-
ticipating healthcare facilities (11, 12).
However, when interpreting the decrease in NI
rates various parameters have to be taken into
account:
® The lower median number of hospital beds in the
overall group of participating hospitals in 2016
compared to 2011 (305 versus 359) indicates that
the proportion of smaller hospital was greater in
the 2016 survey. It is a known fact that NI rates
are generally lower in smaller hospitals, since the
risk structure of their patients is on a lower level
and their diagnostic and therapeutic procedures
are less invasive (13).

® Selection of the group of representative hospitals
took only hospital bed numbers into account and
not possible specializations or specialties. This
may limit the representativeness of the sample.

® The median length of hospital stay decreased in

the group of all participating hospitals by 0.3
days. This also reduced the chance to diagnose NI
during the hospital stay.

® This reduction in NI prevalence was not con-

firmed in the core group of hospitals that had par-
ticipated in both surveys. Theoretically, the core
group is ideally suited for a comparison of the
years 2011 and 2016. However, it seems that these
hospitals had also undergone significant changes
in the interval between the two surveys; for
example, the median number of hospital beds
increased from 368 to 392. Furthermore, these
hospitals differ from others as they have more
hospital beds (392 versus 305 in all participating
hospitals and 205 in the representative sample)
and were motivated to participate again in a point
prevalence survey.
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KEY MESSAGES

® Between 2011 and 2016, the number of nosocomial
(healthcare-associated) infections decreased, according
to the results of the representative sample and the overall
group. By contrast, the prevalence of antibiotic use
decreased only in the representative sample of hospitals.

@ |n all groups, significantly more infection prevention and
control nurses and infection prevention and control
doctors were employed in 2016 compared to 2011.

® The consumption of alcohol hand rubs per patient only
increased in the overall group.

® |ower respiratory infections accounted for the largest
share (24%) of nosocomial infections in the overall
group in 2016, followed surgical site infections (22.4%).

® The ECDC-selected group of representative hospitals
was compiled solely on the basis of number of hospital
beds. Specialization and specialty were not taken into
account.

® To limit the survey-related workload of participat-
ing hospitals, it had been decided at the planning
stage of the study to not document risk factors for
patients without NI. Therefore, it is not possible to
adjust the results to compensate potential changes
in the risk structure of the patients

® The ECDC survey protocol defined in 2016 as in

2011 that a patient was considered to have a noso-
comial infection if the microbiological result of
the NI was available at the day of the prevalence
survey. Therefore, the overall prevalence of NI is
presumably higher than the one calculated in this
study. No information was gathered about how
many positive results that were not yet available
at the day of the survey led to NI. Even though
this is certainly a limitation of this study, it does
not affect the pan-European comparability of
national prevalence rates.

® The survey was conducted from May to June

2016. In 2011, data collection was carried out in
September and October. No effects on nosocomial
infection rates are known regarding the transitory
seasons (14).

When evaluating the increase in CDI in 2016, it has
to be taken into account that in recent years many
hospitals introduced diagnostic tests with improved
sensitivity (15, 16). Thus, it is uncertain whether the
actual prevalence has really increased.

In comparison to the decrease in Nls, the prevalence
of AU has not changed in the overall group during the
last five years. It is notable that the use of penicillins
with B-lactamase inhibitors has increased significantly
and that all of the five most commonly used classes of
antibiotics include only broad-spectrum antibiotics, ex-
cept for second-generation cephalosporins which are

primarily used for perioperative prophylaxis. Most
likely, this development is driven by the increase in
multi-resistant gram-negative pathogens (17). Overall,
the distribution of AU is in line with a recently pub-
lished study analyzing usage data in German hospitals
(18). The finding that in 31.3% of patients the
indication for antibiotic use is not documented is of
concern. Regular documentation could lead to more
conscious decisions against the use of antibiotics in
questionable cases.

Results from other EU countries are expected to be-
come available in 2018 or 2019. Then, the ECDC will
undertake national comparisons based on the represen-
tative samples for which in Germany a reduction in NI
results.

However, when all studied groups are included in the
analysis this reduction is not clearly demonstrated.
Overall, the results indicate that the increased efforts of
the hospitals, for example with regards to the number
of infection prevention and control professionals and
hand hygiene, as well as structural changes, have re-
sulted in a successful reduction of NI in recent years.
However, antibiotic stewardship activities did not help
to measurably improve the situation in various
hospitals in Germany.
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CLINICAL SNAPSHOT

Condyloma in the Nose

A 45-year-old man presented with a soft, verrucous tumor in the nose that had
developed over the preceding 12 months without causing any symptoms other

than the mass itself (Figure). He had further tumors of this type on the penis as

well as peri- and intra-anally. The patient had been HIV-positive since 1986 and

had been suffering from recurrent condylomata for 20 years, with a history of

more than 50 operations and multiple local treatments. A weakened immune
system promotes the appearance of HPV-associated tumors and elevates their

rate of recurrence. The longstanding persistence of such tumors can be followed

by malignant degeneration. The differential diagnosis of intranasal condyloma in-
cludes intranasal papilloma and squamous-cell carcinoma. When this patient pre-
sented to us, his immune status was impaired (viral burden, 225 000 copies/ml;
CD4" T helper cells, 53/ul; CD4"/CD8" ratio, 0.1). He refused antiretroviral thera-
py on multiple occasions. The nasal manifestation of a condyloma is extremely rare.
The condyloma in the nose was removed by curettage followed by local treatment with a carbon dioxide laser.

Dr. med. Enrico Streit, Dr. med. Patrick Gholam, Universitétsklinikum Heidelberg, enrico.streit@med.uni-heidelberg.de
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Cite this as: Streit E, Gholam P: Condyloma in the nose. Dtsch Arztebl Int 2017; 114: 857. DOI: 10.3238/arztebl.2017.0857

Translated from the original German by Ethan Taub, M.D.
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eTABLE 1

Characteristics of the representative hospitals and core group hospitals, prevalence of nosocomial infections and antibiotic use

I s

_-_-_“
Number of hospital beds: median (IQR) 205 (102-450) 216 (121-362) 0.97*
Length of hospital stay: median in days (IQR) 6.4 (5.6-8.7) 6.4 (5.6-7.3) 077+
Number of patients 11324 9626
Beds per full-time IPC nurse: median (IQR) 203 (167-280) 388 (287-531) <0.01*!
Beds per full-time IPC doctor: median (IQR) 670 (468-1168) 1580 (1 095-3 358) 0.01*"
Representative sample ﬁgg)]ol hand rub use in mL per patient day: median | 24.1 (17.8-35.3) | 19.7 (16.3-30.0) 0.40"
Prevalence of all patients with NI: %, 95% ClI 3.61[3.28; 3.97] 5.07 [4.64; 5.53] <0.01*
Prevalence of patients with NI acquired during current|  2.53 [2.25; 2.84] 3.37[3.01; 3.75] <0.01*
hospital stay: %, 95% ClI
Prevalence of patients with AU: %, 95% ClI 21.5[20.8; 22.3] 23.3[22.5;24.2] <0.01*
Number 46 46
Number of hospital beds: median (IQR) 392 (231-614) 368 (270-665) 0.86*"
Length of hospital stay: median in days (IQR) 6.0 (5.3-7.0) 6.6 (5.9-8.0) <0.01*
Number of patients 17 462 17 009
Beds per full-time IPC nurse: median (IQR) 192 (173-255) 354 (280-430) <0.01*!
Beds per full-time IPC doctor: 786 (517-1495) 2674 (16984 195) <0.01*
Core group median (IQR)

Alcohol hand rub consumption in mL per patient day: 33.7 (29.2-45.0) 28.3 (18.6-38.3) 0.34*"
median (IQR)
Prevalence of all patients with NI: %, 95% ClI 4.62[4.31;4.94] 4.53[4.22; 4.85] 0.62*2
Prevalence of patients with NI acquired during current|  3.51 [3.24; 3.79] 3.64 [3.36; 3.93] 0.52*2
hospital stay: %, 95% ClI
Prevalence of patients with AU: %, 95% ClI 27.3[26.6; 28.0] 26.2 [25.5; 26.8] 0.02+

' The Mann-Whitney U test was used to calculate the p values.
*2 The two-sided chi-square test was used to calculate these p values.
AU, antibiotic use; Cl, confidence interval; IQR, interquartile range; IPC, infection prevention and control; NI, nosocomial infection
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