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Preface | M. Kresken, J. Wallmann, W. Kern

Preface

GERMAP 2015 is the fourth issue of a report that provides a
summary of data on the consumption of antimicrobials and the
spread of antimicrobial resistance in human and veterinary medi-
cine in Germany. Last year, the significance of GERMAP within
the “One Health” approach in Germany was documented in a
special way by GERMAP having been listed as a “best practice”
example in the document entitled “Combating Antimicrobial
Resistance” of the meeting of the G7 countries in Germany.!

The information provided in the present report primarily covers
the period 2011-2013, including some data from 2014. Many

of the previously described trends have continued unbroken. In
human medicine, broad-spectrum antimicrobials, most nota-

bly cephalosporins and fluoroquinolones, still have a very large
share in total consumption. This applies to antimicrobials used in
both outpatient and inpatient care. As is known, cephalosporins
and fluoroquinolones strongly promote the selection of multi-
drug-resistant organisms. According to the findings of the PEG
resistance study, however, the percentage of 3SMRGN multi-
drug-resistant strains (as defined by the KRINKO [Commission for
Hospital Hygiene and Infection Prevention], 2012)? in all Esch-
erichia coli isolates has not increased further since the publica-
tion of GERMAP 2012, but stayed below the level found in the
2010 study, amounting to 11% in 2013. 4MRGN E. coli strains,
which show resistance to carbapenems, were not detected in the
last study either. The percentage of 3MRGN strains in Klebsiella
pneumoniae isolates has increased further, amounting to 13%

in 2013. However, the percentage of 4MRGN strains remained
at approx. 2%. Accounting for 5% in 2013, the percentage of
4MRGN strains among Pseudomonas aeruginosa isolates was
2% below the 2010 level. However, a trend reversal towards
stagnant or even decreasing carbapenem resistance rates cannot
be assumed on the basis of these figures. Rather, the goal must
remain to reduce the share of cephalosporins and fluoroquino-
lones in the treatment of infectious diseases in all care sectors.
This particularly applies to antimicrobials with a comparatively
low bioavailability, such as the orally administered cefuroxime
axetil. Moreover, it has so far not been possible to reduce the use
of antimicrobials in the treatment of acute respiratory tract infec-
tions in outpatient care to the desired extent.

In veterinary medicine, reliable data on total antimicrobial sales
was made available for the first time in 2011. To date, data from
four years has been available, showing that the total amount

of antimicrobials sold to veterinarians has so far continuously
dropped by 27%; however, the total sales volume of fluoroquino-
lones increased by 50% and the sales volume of newer cepha-
losporins remained constant over the same period. However,
the sales data reported by the pharmaceutical companies allows
no conclusion as to the actual use of the various antimicrobial
classes in various animal species, since veterinary drugs are often
approved for use in several animal species. The development of
antimicrobial resistance in veterinary pathogens is first and fore-
most characterised by increasing rates of ESBL and MRSA.

The detection of carbapenemase-producing bacteria in animals>*
proves that antimicrobial-resistant bacteria or resistance genes
can be transferred between humans and animals and vice versa.
The plasmid-mediated resistance to polymyxins (colistin) among
E. coliisolates, detected for the first time in 2015, is another
example of the negative trend in the efficacy of antimicrobials.®
Should the use of antimicrobials not finally be limited to the
extent required for treatment and metaphylaxis, further legal
interventions into the therapeutic freedom of veterinarians must
be expected.

Again, many colleagues from human and veterinary medicine
were involved in the creation of this report. We want to thank
all involved for their great work, especially those colleagues who
followed our invitation to take a closer look at specific aspects
in the field of antimicrobial consumption and resistance. You will
find these contributions in this issue under the heading “GER-
MAP spezial”.

On behalf of the editors:

b

Michael Kresken

J Wa2e

Jirgen Wallmann

On behalf of the adyjsory board:

Winfried Kern

1. G7 GERMANY 2015, Combating Antimicrobial Resistance, Examples of
Best-Practices of the G7 Countries. http://www.bundesgesundheitsmin-
isterium.de/fileadmin/dateien/Downloads/G/G7-Ges.Minister_2015/
Best-Practices-Broschuere_G7.pdf.

2. Empfehlung der Kommission fir Krankenhaushygiene und Infektionspra-
vention (KRINKO) beim Robert Koch-Institut (RKI). HygienemaBnahmen bei
Infektionen oder Besiedlung mit multiresistenten gramnegativen Stabchen.
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz
2012;55:1311-54.

3. Fischer J, Rodriguez I, Schmoger S, Friese A, et al. Escherichia coli produc-
ing VIM-1 carbapenemase isolated on a pig farm. J Antimicrob Chemother
2012,67:1793-5.

4. Fischer J, Rodriguez I, Schmoger S, Friese A, et al. Salmonella enterica
subsp. enterica producing VIM-1 carbapenemase isolated from livestock
farms. J Antimicrob Chemother 2013;68:478-80.

5. LiuYY, Wang Y, Walsh TR, Yi LX, et al. Emergence of plasmid-mediated
colistin resistance mechanism MCR-1 in animals and human beings in Chi-
na: a microbiological and molecular biological study, 2015. Lancet Infect
Dis 2016;16:161-8.
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M. Kresken, J. Wallmann, W. Kern | Vorwort

Vorwort

Mit GERMAP 2015 steht jetzt bereits zum vierten Mal eine
Zusammenfassung von Daten Uber den Antibiotikaverbrauch und
die Verbreitung von Antibiotikaresistenzen in der Human- und
Veterinarmedizin in Deutschland zur Verfigung. Die Bedeutung
von GERMAP im Rahmen des ,One Health”-Ansatzes in Deutsch-
land wurde im letzten Jahr in besonderer Weise auch dadurch
dokumentiert, dass GERMAP als ein , Best Practice”-Beispiel im
Dokument ,Combating Antimicrobial Resistance” des Treffens
der G7-Staaten in Deutschland gelistet worden ist.’

Die Angaben in dem vorliegenden Bericht beziehen sich zumeist
auf den Zeitraum 2011 bis 2013 und teilweise auch auf das Jahr
2014. Viele der bereits zuvor beschriebenen Trends haben sich
fortgesetzt. In der Humanmedizin ist der Anteil der Antibiotika
mit einem breiten Wirkungsspektrum am Gesamtverbrauch — mit
den Cephalosporinen und Fluorchinolonen an der Spitze — nach
wie vor sehr hoch. Dies gilt sowohl fur den Antibiotikaeinsatz im
ambulanten als auch im stationaren Versorgungsbereich. Cepha-
losporine und Fluorchinolone tben bekanntlich einen besonders
hohen Druck zugunsten der Selektion multiresistenter Erreger
aus. Nach den Angaben der PEG-Resistenzstudie hat sich der
Anteil multiresistenter Stamme vom Typ 3MRGN (gemal Defini-
tion der KRINKO von 2012)? an allen Escherichia-coli-Isolaten

seit der Veroffentlichung von GERMAP 2012 aber nicht weiter
erhoht, sondern lag im Jahr 2013 mit 11% unter dem Niveau der
Studie des Jahres 2010. E.-coli-Stamme vom Typ 4MRGN, die
eine Resistenz gegen Carbapeneme zeigen, wurden auch in der
letzten Studie nicht entdeckt. Bei den Klebsiella-pneumoniae-
Isolaten nahm der Anteil von 3MRGN-Stammen weiter zu und
betrug 13% im Jahr 2013. Der Anteil von 4AMRGN-Stdammen lag
jedoch unverandert bei ca. 2%. Der Anteil von 4MRGN-Stam-
men unter den Pseudomonas-aeruginosa-Isolaten lag im Jahr
2013 mit 5% um 2%-Punkte unter dem Niveau von 2010. Eine
Trendumkehr zu stagnierenden oder gar sinkenden Carbapenem-
Resistenzraten kann aus diesen Zahlen aber nicht abgeleitet
werden. Vielmehr muss es weiterhin das Ziel sein, den Anteil von
Cephalosporinen und Fluorchinolonen fir die Therapie von Infek-
tionskrankheiten in allen Versorgungsbereichen zu senken. Dies
gilt vor allem fiir solche Antibiotika, die wie das oral applizierbare
Cefuroximaxetil eine vergleichsweise geringe Bioverfugbarkeit
besitzen. Zudem ist es in der ambulanten Versorgung bisher nicht
in dem gew(nschten Umfang gelungen, den Antibiotikaeinsatz
bei akuten Atemwegsinfektionen zu reduzieren.

Fur den Bereich der Veterindrmedizin wurden fur das Jahr 2011
erstmals verl3ssliche Daten Uber die Gesamtmengenabgabe von
Antibiotika zur Verfigung gestellt. Bis heute liegen Angaben

aus vier Jahren vor, die zeigen, dass die Gesamtabgabemengen
von Antibiotika an Tierdrzte kontinuierlich bis heute um 27%
zurlickgegangen sind; die Abgabemengen fur Fluorchinolone
sind allerdings im gleichen Zeitraum um 50% gestiegen und die
Abgabemengen fir die neueren Cephalosporine sind konstant
geblieben. Die von den pharmazeutischen Unternehmern mitge-
teilten Abgabemengen lassen jedoch keinen sicheren Ruckschluss
auf den tatsachlichen Einsatz der verschiedenen Antibiotikagrup-
pen bei den unterschiedlichen Tierarten zu, da Tierarzneimittel
haufig fur mehrere Tierarten zugelassen sind.
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Die Resistenzentwicklung bei tierpathogenen Bakterien wird u.a.
auch von steigenden ESBL- und MRSA-Raten gekennzeichnet.
Die Beobachtung, dass Carbapenemase bildende Bakterien ver-
einzelt auch bei Tieren isoliert wurden#, ist ein Beleg dafir, dass
der Transfer von antibiotikaresistenten Bakterien oder Resisten-
zgenen zwischen Menschen und Tieren wechselseitig mdglich
ist. Die 2015 zum ersten Mal diagnostizierte plasmidvermittelnde
Resistenz gegen Polymyxine (Colistin) bei E.-coli-Isolaten ist ein
weiteres Beispiel fur die Negativentwicklung bzgl. der Wirksam-
keit von Antibiotika. Sollte nicht endlich der Einsatz von Antibio-
tika auf das fur Therapie und Metaphylaxe notwendige Maf be-
schrankt werden, muss auch mit weiteren gesetzlichen Eingriffen
in die Therapiefreiheit des Tierarztes gerechnet werden.

An der Erstellung des vorliegenden Berichtes waren erneut
zahlreiche Kolleginnen und Kollegen aus der Human- und Veter-
indrmedizin beteiligt. Fir die geleistete Arbeit danken wir allen
Beteiligten sehr herzlich, insbesondere denjenigen Kolleginnen
und Kollegen, die unserer Einladung gefolgt sind, ausgewahlte
spezifische Aspekte im Umfeld von Antibiotikaverbrauch und
Resistenz naher zu beleuchten. Diese Beitrage finden sich in der
vorliegenden Ausgabe unter der Bezeichnung ,, GERMAP spezial”.

Fur die Herausgeber:

b

Michael Kresken

J - Wa2e

Jurgen Wallmann

Fur den Beirat:

Winfried Kern
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1 Summary

Human Medicine

The total amount of antimicrobials used in human medicine in
Germany is estimated to range between 700 and 800 tonnes per
year.

When extrapolated to the population, the outpatient prescrip-
tion volume accounts for approx. 85% of the total antimicrobial
consumption (500-600 tonnes) in human medicine. According to
the data reported by the Research Institute of the AOK (WIdo),
there were nearly 45 million antimicrobial prescriptions under
statutory health insurance in 2014, accounting for 448 million
DDD (defined daily doses) and a sales volume of € 920 million.
However, these figures cannot be compared with those stated in
previous GERMAP reports, because the consumption of locally
applied antimicrobials has now also been taken into account.
The use density in 2014 was 17.4 DDD per 1,000 insured and
day, showing a basically unchanged level since 2005. However,
the prescription volume of extended-spectrum B-lactams (oral
cephalosporins, aminopenicillin/B-lactamase inhibitor combina-
tions and flucloxacillin) has more than doubled over the last 10
years, which is attributed to the strong increase in cefuroxime
(axetil). Furthermore, significant regional differences are still be-
ing observed, with the consumption of B-lactam antimicrobials
being significantly higher in western Lander compared to eastern
ones. Based on daily doses, amoxicillin continues to be the most
commonly prescribed antimicrobial, followed by the second-line
antimicrobial cefuroxime (axetil), although none of the German
practice guidelines lists this substance as a drug of choice. Fluoro-
quinolones continue to be prescribed mainly to elderly patients.

The ADKA-if-DGI surveillance project is currently the most
important data source for quantifying hospital antimicrobial
consumption. Overall, the inpatient antimicrobial use density
seems to have increased in recent years, with non-university
acute-care hospitals, irrespective of their size, showing a median
consumption of 59 DDD/100 days of care and university hospitals
a consumption of 84 DDD/100 days of care in 2013/2014. In
2014, B-lactams and fluoroquinolones were the most frequently
prescribed antimicrobials at hospitals. The use density in intensive
care units was twice as high as on general wards.

The majority of the data used to assess the resistance situation

is obtained from studies conducted by the Paul Ehrlich Society
for Chemotherapy (PEG) as well as from the laboratory-based
surveillance systems ARS, SARI and EARS-Net. Furthermore, the
resistance data reported by the National Reference Centres (NRZ)
entrusted with the surveillance of important infectious agents
was included in the analysis.

Since the publication of the first GERMAP report containing
data on the resistance situation that dates back to 2006/2007,
the resistance situation of a number of pathogens has changed
substantially. The prevalence of macrolide resistance in pneu-
mococci isolated from patients with invasive infections dropped
from 16.2% (adults) and 20.8% (children) in 2007 to below
10% in both age groups in 2013 and 2014. For several years, the
percentage of penicillin-resistant isolates from children (3-4%)

has been ranking well above the rate in adults (approx. 1%).
Nearly all penicillin-resistant isolates concerned meningitis cases.
Compared to the situation in other European countries, how-
ever, penicillin-resistant pneumococci are still rare in Germany.
An average of 14% of meningococcal isolates obtained over the
period 2002-2011 showed intermediate susceptibility to penicil-
lin, whereas 0.7% of them were resistant. In 2012, these rates
increased to 25% and 2.2%, respectively. In 2013, the percent-
age of strains showing intermediate susceptibility to penicillin
increased further to 40%, but dropped again to 22% in 2014,
whereas the percentage of penicillin-resistant strains reached

a level similar to that of 2012 in both years. The variations over
time can be explained by the variable occurrence of meningo-
coccal clones or clonal complexes. For example, 23% of the
meningococci belonging to the so-called ST-11 complex, which
is responsible for the majority of the serogroup-C diseases in
Germany, are no longer susceptible to penicillin. By contrast,
this is the case with only 5% of the meningococci belonging to
the ST-41/44 complex. This clonal complex is responsible for the
majority of serogroup-B diseases in Germany.

The antimicrobial susceptibility of N. gonorrhoeae was systemati-
cally investigated in Germany for the first time as part of the PEG
resistance study in 2010. Since then, the continuous surveillance
of the antimicrobial susceptibility of N. gonorrhoeae has been
ensured by the Consultant Laboratory for Gonococci and the
GORENET Resistance Network. The WHO demands that empiric
therapy of gonorrhoea yields a therapeutic success of at least
95%. At present, third-generation cephalosporins and spectino-
mycin seem to be the only options to achieve this goal.

In 2013, the incidence of new tuberculosis diagnoses was

5.3 cases per 100,000 inhabitants. Amounting to 3.4%, the
percentage of multi-drug-resistant tuberculosis (MDR-TB) cases
has reached the highest level since the registration of resistant
tuberculosis in 2001. The resistance situation of the two most
common Salmonella serovars in Germany still varies greatly.
About 95% of serovar Enteritis isolates are susceptible to all
tested antimicrobials. By contrast, most serovar Typhimurium
strains have now become multi-drug resistant.

The percentage of MRSA in Staphylococcus aureus isolates
continues to show a downward trend in Germany. According

to the data reported by EARS-Net, the average percentage of
MRSA in S. aureus blood culture isolates was 11.8% in 201