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e Provision of reliable and comparable national antibiotic consumption data is a prerequisite for understanding the
epidemiology of antibiotic resistance in Europe, since antibiotic use is one of the main factors responsible for
antibiotic resistance.

e Although most courses of antibiotics are consumed in the community (outside hospitals), antibiotic use in
hospitals is @ major driver of the emergence of multidrug-resistant bacteria responsible for healthcare-associated
infections.

e During 2012-2016, antibiotic consumption at community level within the European Union/European Economic
Area (EU/EEA) (expressed as defined daily doses (DDD) per 1 000 inhabitants per day) showed no significant
trend overall, although some countries showed significant decreasing or increasing trends. The large inter-country
variation in antibiotic consumption remained. When expressing antibiotic consumption as a number of packages
per 1 000 inhabitants per day (used by ESAC-Net as a surrogate for prescriptions), four countries had
experienced a statistically significant decrease during the period 2012-2016.

e During 2012-2016, antibiotic consumption in the EU/EEA hospital sector (expressed as DDD per 1 000
inhabitants per day) showed no significant trend overall. However, statistically significant increases or decreases
were observed for several countries. There was also no significant trend observed in the consumption of
antibiotics to treat patients infected with serious multidrug-resistant bacteria during this period at EU level.

Recent national antibiotic consumption data for the community and the hospital sector are publicly available from the
(ESAC-Net). At EU and national level these data are

provided for healthcare professionals to identify areas that can be addressed by national antimicrobial stewardship

programmes or to help evaluate the effectiveness of awareness campaigns on the prudent use of antibiotics.

Antibiotic consumption in the community

In 2016, the EU/EEA population-weighted mean consumption of antibiotics for systemic use in the community was
21.9 DDD per 1 000 inhabitants per day which, although lower than in previous years, did not display any statistically
significant trend during 2012-2016. Finland, Luxembourg, Norway and Sweden showed a decreasing trend during
the period, whereas Greece and Spain showed an increasing trend. In 2016, consumption ranged from 10.4 (the
Netherlands) to 36.3 DDD per 1 000 inhabitants per day (Greece); a 3.5-fold difference, similar to previous years.

Expressed in packages per 1 000 inhabitants per day, the EU/EEA population-weighted mean consumption was 3.1
packages per 1 000 inhabitants per day and it did not show any statistically significant trend during the period 2012—
2016. At country level, a statistically significant decrease was observed for Denmark, Estonia, Finland, and Sweden.
In 2016, consumption ranged from 1.0 (Sweden) to 4.7 packages per 1 000 inhabitants per day (France).

Antibiotic consumption in the hospital sector

In 2016, the EU/EEA population-weighted mean consumption of antibiotics for systemic use in the hospital sector
was 2.1 DDD per 1 000 inhabitants per day. Consumption ranged from 1.0 (the Netherlands) to 2.9 (Malta) DDD per
1 000 inhabitants per day. The EU/EEA population-weighted mean consumption did not show any statistically
significant trend during 2012-2016. Greece, Malta and Slovenia showed an increasing trend, while Estonia, Finland
and Luxembourg showed a decreasing trend.

The EU/EEA population-weighted mean consumption of carbapenems, a last-line group of antibiotics used to treat
patients infected with multidrug-resistant bacteria, did not show any statistically significant overall trend during 2012—
2016. In ten countries (Bulgaria, Croatia, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Romania and Slovakia),
there was an increasing trend, and one country (Portugal) showed a decreasing trend during the same period.

The EU/EEA population-weighted mean consumption of polymyxins (e.g. colistin, which is used to treat infections
with carbapenem-resistant bacteria) did not show any statistically significant trend during 2012-2016. At
country level, there were increases in nine countries (Bulgaria, Denmark, Greece, Hungary, Italy, Malta,
Romania, Slovakia and Slovenia), but also decreases in two countries (France and Ireland).
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http://ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/esac-net-database/Pages/database.aspx

Antibiotic consumption in Europe

Antibiotic consumption data presented in this summary were collected by the European Surveillance of
Antimicrobial Consumption Network (ESAC-Net) at ECDC.

The indicator ‘defined daily doses (DDD) per 1 000 inhabitants per day’ is used to report antibiotic consumption in
the community (i.e. outside hospitals) and in the hospital sector. It gives a rough estimate of the proportion of the
population treated daily with antibiotics. DDD is an internationally accepted unit for measuring antibiotic
consumption and for making comparisons between countries. This indicator takes into consideration the amount of
antibiotics (doses) consumed in a country and its potential burden or ecological effect on the development of
antimicrobial resistance.

For antibiotic consumption in the community, the indicator ‘packages per 1 000 inhabitants per day’ is reported for
a subset of countries which have a policy of dispensing whole packages per antibiotic prescription in community
pharmacies and provided data on the number of packages consumed according to the ATC/DDD index. This
indicator only considers orally administered antibiotics, which represent most of the antibiotics for systemic use
consumed in the community. It does not take into account dosage information. Some studies have shown that the
indicator ‘packages per 1 000 inhabitants per day’ may be a valuable additional indicator for assessing trends in
antibiotic consumption when surveillance data on antibiotic prescriptions are not available, which is the case for
ESAC-Net.

The EU/EEA figures refer to the corresponding population-weighted mean consumption, calculated by adding up
the products of each country’s consumption in DDD per 1 000 inhabitants per day, multiplied by the country
population as in Eurostat, and then dividing this sum by the total EU/EEA population.

In 2016, 29 EU/EEA countries reported data on antibiotic consumption in the community expressed as DDD per
1 000 inhabitants per day, and 20 (70%) of these countries were also able to report data on antibiotic packages.
Two countries (Cyprus and Romania) were only able to report data on total consumption in the country —i.e.
without differentiating between the community and the hospital sector.

In 2016, 23 countries reported data on antibiotic consumption specifically for the hospital sector.

For both the community and the hospital sector, these data were mainly on sales of antibiotics in the country, or a
combination of sales and reimbursement data. Spain provided only reimbursement data (i.e. not including
antibiotics obtained without a prescription or other non-reimbursed courses).

Inter-country comparisons of data on antibiotic consumption in the community presented in this summary should
be made with caution. A few countries reported total consumption (i.e. community plus hospital sector), while
most of the other countries reported data on community consumption only. In addition, reporting practices may
vary from year to year, even in the same country.

Antibiotic consumption data are collected using the Anatomical Therapeutic Chemical (ATC) classification system
and defined daily dose (DDD) methodology developed by the WHO Collaborating Centre for Drug Statistics
Methodology (Oslo, Norway, 2016). More details on the methods, collection, validation and reporting of European
antibiotic consumption data are available from the ESAC-Net pages on the ECDC website and are also described in
the ESAC-Net surveillance reports. The most recent data on antibiotic consumption are available from the public
ESAC-Net interactive database (data for 1997-2016) on the ECDC website.

Broadly accepted standards and metrics reflecting responsible antibiotic use have not been defined until now. The
development of evidence-based and consensually validated quantity metrics to evaluate antibiotic use, both for
community and hospital settings, was one of the objectives of the ‘Driving re-investment in Research &
Development (R&D) and responsible antibiotic use’ project (DRIVE-AB), a public—private consortium funded by the
EU Innovative Medicines Initiative (IMI). The project has proposed quality indicators and quantity metrics for
antibiotic use (http://drive-ab.eu/wp-content/uploads/2014/09/WP1A Final-OMs-QIs final.pdf). The proposed
metrics have been used in the summary.

Consumption of antibiotics in the community
DDDs

Consumption of antibiotics for systemic use at community level in EU/EEA countries in 2016 expressed in DDD per
1 000 inhabitants per day is shown in Figure 1.
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Figure 1. Consumption of antibiotics for systemic use in the community, EU/EEA countries, 2016
(expressed as DDD per 1 000 inhabitants per day)
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Cyprus and Romania provided total care data (i.e. including the hospital sector.)
Spain provided reimbursement data (i.e. not including consumption without a prescription or other non-reimbursed courses.)

In 2016, EU/EEA population-weighted mean consumption of antibiotics for systemic use in the community (i.e.
outside hospitals) was 21.9 DDD per 1 000 inhabitants per day, ranging from 10.4 in the Netherlands to 36.3 in
Greece (Figure 2).

Data on total consumption from Cyprus and Romania are shown together with community consumption from other
countries, because on average, 90% of the total antibiotic consumption data refer to consumption in the
community.

The distribution of antibiotic consumption by country and main antibiotic group is shown in Figure 2.

As in previous years, penicillins were the most frequently used antibiotics in all countries, ranging from 33%
(Germany) to 67% (Slovenia) of the total consumption in the community. The proportion of other antibiotic groups
varied more widely between countries - e.g. cephalosporins and other beta-lactams, from 0.2% (Denmark) to 22%
(Germany); macrolides, lincosamides and streptogramins, from 5% (Sweden) to 23% (Slovakia); and quinolones,
from 2% (United Kingdom) to 21% (Cyprus) (Figure 2).



Figure 2. Consumption of antibiotics for systemic use in the community by antibiotic group, EU/EEA
countries, 2016 (at ATC group level 3, expressed as DDD per 1 000 inhabitants per day)
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(a) Cyprus and Romania provided total care data (i.e. including the hospital sector).

(b) Spain provided reimbursement data (i.e. not including consumption without a prescription or other non-reimbursed courses.)
(c) Czech Republic: data from 2015

EU/EEA refers to the corresponding population-weighted mean consumption.

Trends in antibiotic consumption in the community for 2012-2016 are presented in Table 1. The EU/EEA
population-weighted mean consumption increased from 21.7 to 21.9 DDD per 1 000 inhabitants per day during this
period, but the trend was not statistically significant. During 2012-2016, Greece and Spain showed an increasing
trend while a decreasing trend was observed for Finland, Luxembourg, Norway and Sweden.
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Table 1. Trends in consumption of antibiotics for systemic use in the community, EU/EEA countries,
2012-2016 (expressed as DDD per 1 000 inhabitants per day)

Country 2012 | 2013 | 2014|2015 2016 Trends in Average
antimicrobial annual
consumption, change
2012-2016 2012-2016

Netherlands 11.3 10.8 106 10.7 10.4 S~— -0.19
Estonia 11.7 117 117 120 120 - A 0.07
Sweden 141 13.0 130 123 120 [ S -0.48 l
Latvia 13.0 135 126 133 132 [N N 0.01
Austria 140 163 139 140 133 [N e -0.37
Slovenia 143 145 142 145 139 [N N -0.08
Germany 148 157 146 143 141 [ -~ -0.27
Norway 169 162 159 158 152 [ e -0.38 l
Hungary 15.0 155 162 17.0 154 [N N 0.23
Denmark 164 164 159 161 159 [ TN — -0.13
Malta 225 238 237 222 164 [N TN -1.37
Finland 195 183 181 172 165 [ —— -0.71 l
Lithuania 16.2 185 160 167 169 [N N -0.03
Unted Kingdom 20.1 206 20.8 201 19.6 [N — -0.15
Bulgaria 185 199 212 214 198 [N T 0.42
Croatia 217 211 2114 218 207 [N —N -0.12
Iceland 22.1* 21.9% 19.3* 199 210 [ T N/A
Portugal 227 19.6t 2037 2137 2167 [N S N/A
EU/EEA 21.7 223 219 224 219 [ g 0.05
Spain 19.7f 203t 2167 222t 23.00 N L 0.86 4
Slovakia 200* 236 209 245 236 [N AT N/A
Poland 229t 236 228 262 240 [N T 0.47
Ireland 230 238 231 256 242 [N e 0.42
Luxembourg 277 277 258 23 255 D O . -0.57 l
Italy 275 286 278 275 29 N -0.24
Belgium 298 296 285 293 275 [N O -0.48
Romania 30.4% 31.6% 31.2* 333* 205 N 0.00
France 29.7 301 290 299 303 Y 0.11
Cyprus 29.7% 28.3*  26.1% 31.1*% 33.0* N - 0.95
Greece 325 322 351 361 363 N 1.15 1
Czech Republic  17.5 18.9 191 195 — N/A

* Total care data, including the hospital sector.
1 Reimbursement data (i.e. not including consumption without a prescription or other non-reimbursed courses).

N/A = not applicable; linear regression was not applied due to missing data, changes in the type of data or changes of sector for
which data were reported (community versus total care data) between 2012 and 2016. The symbols T and ¥ indicate significant
Increasing and decreasing trends, respectively.

EUY/EEA refers to the corresponding population-weighted mean consumption.

Packages

In 2016, the EU/EEA population-weighted mean consumption of antibiotics for systemic use in the community (i.e.
outside hospitals) was 3.1 packages per 1 000 inhabitants per day, ranging from 1.0 in Sweden to 4.7 in France.

Figure 3 presents community consumption of antibiotics at the third ATC group level for those countries that
additionally reported number of packages consumed for oral administration. The two graphs show differences in
the ranking of countries when antibiotic consumption is expressed with two different indicators (number of DDD
per 1 000 inhabitants per day versus number of packages per 1 000 inhabitants per day).

Differences in the ranking of countries may reflect differences in the number of items or the dose per item of
antibiotics in antibiotic packages.

(6]



Figure 3. Consumption of antibiotics for systemic use in the community by antibiotic group, EU/EEA
countries, 2016 (at ATC group level 3, expressed as the number of packages per 1 000 inhabitants
per day and number of DDD per 1 000 inhabitants per day)
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(a) Spain provided reimbursement data (i.e. not including consumption without a prescription or other non-reimbursed courses).

EU/EFA refers to the corresponding population-weighted mean consumption based on 20 countries that provided data on

packages.

Trends in community antibiotic consumption expressed as packages per 1 000 inhabitants per day for the period
2012-2016 are presented in Table 2. The EU/EEA population-weighted mean consumption did not show any
significant trend during the period 2012-2016. No country showed a significant increasing trend. A significant
decreasing trend was observed for Denmark, Estonia, Finland and Sweden. The decrease in community antibiotic
consumption expressed as packages per 1 000 inhabitants per day in these countries likely reflects a decrease in
antibiotic prescriptions between 2012 and 2016, although this should be confirmed with national data from other

sources.

» Macrolides, lincosamides and streptogramins (JO1F)



Table 2. Trends in consumption of antibiotics for systemic use in the community, EU/EEA countries,
2012-2016 (expressed as packages per 1 000 inhabitants per day)

Country 2013|2014 | 2015 Trends in Average
consumption of| annual
antibiotics, change
20122016 2012-2016

Sweden 114 1.05 1.00 s N

Denmark 170 167 162 158 155 [

Estonia 177 174 168 168 161 [ ——

Austria 176 203 173 173 164 [ I~ -0.05
Latvia 170 176 165 171 169 [ N -0.01
Finland 204 191 18 179 173 [N Te— -0.07 l
Slovenia 196 197 191 194 18 [ T 0.03
Lithuania 199 224 194 198 197 [N AN -0.03
Spain 2.01t  1.99+ 1.93+ 1.95t 1.99% - . -0.01
Iceland 206 209 212 N/A
Portugal 233 199 204t 214t 2160 [N N N/A
Croatia 267 261 264 265 246 [N TN 0.04
Ireland 252 25 236 253 252 [ TN 0.00
Luxembourg 268 267 253 248 253 [ T -0.05
Slovakia 253 3.02 194 3.05 28 | 0.07
Bulgaria 278 290 3.04 3.00 291 _ T 0.04
Belgium 254 251 242 277 30 R . 0.14
EU/EEA 3.14 3.18 3.05 3.13 3.14 [ - - -0.01
Italy 370 3.83 3.70 3.65 3.56 _ e -0.05
Greece 348 351 3.60 3.80 3.78 _ o 0.10
France 486 485 459 474 4.70 _ ——‘_’ -0.04
Czech Republic  1.84 1.99 198 2.00 e N/A

1 Reimbursement data (i.e. not including consumption without a prescription or other non-reimbursed courses).

N/A = not applicable; linear regression was not applied due to missing data, changes in the type of data or changes of sector for
which data were reported (community versus total care data) between 2012 and 2016. The symbols T and J indicate significant
Increasing and decreasing trends, respectively.

EU/EFA refers to the corresponding population-weighted mean consumption based on countries that provided data.

Indicator DDD (or packages) per 1 000 inhabitants per day indicate the percentage of the population that on
average receives an antibiotic in one day. Thus the figure of 21.9 DDD per 1 000 inhabitants per day for the
EU/EEA indicates that 2.19% of the EU/EEA population on average receives a DDD of an antibiotic every day.
Similarly, the figure of 3.1 packages per 1 000 inhabitants per day for the EU/EEA indicates that 0.31% of the
EU/EEA population on average receives a package of an antibiotic every day.

Since patients are not treated with antibiotics continuously every day of the year, perhaps a more understandable
way to illustrate the meaning of the indicator DDD per 1 000 inhabitants per day is the ‘number of DDD (or
packages) per person (inhabitant) per year’.

An estimate of the average number of days for which a person is treated with an antibiotic annually can easily be
calculated from the indicator ‘DDD per 1 000 inhabitants per day’ by dividing the figure by 1 000 (population) and
multiplying it by 365 (days in a year), or by multiplying the figure by 0.365. For the EU/EEA it is 8.0 DDD per
person per year. In other words, in 2016 each EU citizen was treated with an antibiotic for eight days which in
most cases corresponds to one course of antibiotics per year.

Similarly, presenting consumption as the number of packages per person (inhabitant) per year gives an estimate of
the average number of packages which each person has consumed in a year. For the EU/EEA countries reporting
consumption in packages it is 1.1 packages per person per year.



Consumption of antibiotics in the hospital sector

Consumption of antibiotics for systemic use in the hospital sector in EU/EEA countries in 2016 expressed in DDD
per 1 000 inhabitants per day is shown in Figure 4.

Figure 4. Consumption of antibiotics for systemic use in the hospital sector, EU/EEA countries, 2016
(expressed as DDD per 1 000 inhabitants per day)
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Finland: data include consumption in remote primary healthcare centres and nursing homes.

Portugal: data relate to public hospitals only.

In 2016, the EU/EEA population-weighted mean consumption of antibiotics for systemic use in the hospital sector
was 2.0 DDD per 1 000 inhabitants per day, ranging from 1.0 in the Netherlands to 2.9 in Malta (Figure 5). The
data from Finland are not exclusively reported from hospitals and include consumption in remote primary
healthcare centres and nursing homes.



Figure 5. Consumption of antibiotics for systemic use in the hospital sector by antibiotic group,
EU/EEA countries, 2016 (at ATC group level 3, expressed as DDD per 1 000 inhabitants per day)
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(a) Finland: data include consumption in remote primary healthcare centres and nursing homes.
(b) Portugal: data relate to public hospitals only.
EUY/EEA refers to the corresponding population-weighted mean consumption based on 23 countries that provided data.

In contrast to prescribing practices in the community, penicillins were not the most frequently prescribed antibiotic
group in the hospital sector for all countries (Figure 5). The proportions of cephalosporins, other beta-lactams
(including carbapenems), and other groups of antibiotics were generally higher than in the community. However,
substantial variations were reported across countries: consumption of cephalosporins and other beta-lactams
including carbapenems ranged from 6% in the United Kingdom to 60% in Bulgaria; consumption of macrolides,
lincosamides and streptogramins from 4% in Sweden to 14% in Ireland, and consumption of quinolones from 4%
in Norway to 18% in Hungary.

Trends in the consumption of antibiotics for systemic use in the hospital sector expressed as DDD per 1 000
inhabitants per day for the period 2012-2016 are presented in Table 3. The EU/EEA population-weighted mean
consumption did not show any statistically significant trend during the period 2012-2016. An increasing trend was
observed for Greece, Malta and Slovenia, and a decreasing trend for Estonia, Finland and Luxembourg.



Table 3. Trends in consumption of antibiotics for systemic use in the hospital sector, EU/EEA
countries, 2012-2016 (expressed as DDD per 1 000 inhabitants per day)

Country 2012|2013 (2014 | 2015 2016 Trends in Average
antimicrobial annual
consumption, change
2012-2016 20122016

0.8 ]

Netheriands 096 0.95 0.95 0.97 — 0.00
Hungary 123 120 125 123 118 [ —T -0.01
Poland 143 143 136 [N TN N/A
Norwiay 144 139 141 140 138 [ Ne——— -0.01
Portugal (b) 146 164 155 157 158 [ T 0.02
Belgium 171 167 160 1.67 1.63 [N ~—— -0.02
Bulgaria 137 138 140 137 163 [N e 0.05
Sweden 165 167 157 167 1.65 [N N 0.00
Slovenia 1.56 155 161 1.68 1.69 [N e 0.04 1
Estonia 200 179 181 174 170 [N S -0.07 l
Luxembourg 202 200 181 178 173 [ T -0.08 l
Ireland 176 1.79 166 191 183 [N —_— 0.03
Croatia 197 179 185 190 187 [N S -0.01
Denmark 178 202 213 234 199 [N T 0.07
EU/EEA 1.95 2.03 2.00 2.04 2.06 [N A 0.02
Latvia 224 228 224 224 210 [ Tl -0.03
France 212 217 220 218 219 R 0.02
Greece 190 200 211 214 239 N 0 0.11 1
Italy 240 216 215 236 247 N - 0.04
Slovakia 202 230 247 240 249 N 0.10
Finland (a) 279 277 264 250 252 [ -0.08 l
United Kingdom 245 259 255 258 [N P anan N/A
Lithuania 239 239 235 254 259 N . 0.06
Malta 144 175 218 286 289 N 0.40 1

(a) Finland: data include consumption in remote primary healthcare centres and nursing homes.
(b) Portugal: data relate to public hospitals only.

N/A = not applicable; linear regression was not applied due to missing data, changes in the type of data or changes of sector for
which data were reported (community versus total care data) between 2012 and 2016. The symbols T and ¥ indicate significant
Increasing and decreasing trends, respectively.

EU/EEA refers to the corresponding population-weighted mean consumption based on countries that provided data.
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Consumption of specific antibiotic groups used for the treatment of
patients infected with multidrug-resistant bacteria

The spread of multidrug-resistant bacteria in hospitals and other healthcare facilities has become a public health
threat. One significant driver for the selection of multidrug-resistant bacteria responsible for healthcare-associated
infections in hospitalised patients is extensive use of antibiotics (selective pressure), including the use of specific,
mostly reserve or last-line antibiotics in hospitals. Patients receiving antibiotics are more likely to become colonised
with multidrug-resistant bacteria and therefore are at greater risk of developing subsequent infections with these
bacteria than patients who do not receive antibiotics. Additionally, antibiotic pressure due to high levels of
antibiotic use in hospitals can be a risk factor for the acquisition of multidrug-resistant bacteria.

Carbapenems and polymyxins are antibiotic groups used for treating serious infections caused by multidrug-
resistant gram-negative bacteria. In addition, penicillins combined with beta-lactamase inhibitors (e.g.
piperacillin/tazobactam) represent another group of antibiotics to treat infections caused by extended-spectrum-
beta-lactamase (ESBL)-producing gram-negative bacteria.

Carbapenems are a last-line group of antibiotics and are mainly used in hospitals for treatment of patients with
confirmed or suspected infections involving a multidrug-resistant bacteria. Use of a carbapenem antibiotic is a risk
factor for subsequent infection with carbapenem-resistant bacteria such as carbapenem-resistant
Enterobacteriaceae (CRE, often through production of a carbapenemase enzyme), carbapenem-resistant
Acinetobacter baumannii or carbapenem-resistant Pseudomonas aeruginosa. Carbapenem-resistant bacteria are
highly drug-resistant and only a few antibiotic groups, such as polymyxins, are available for the treatment of
patients infected with such bacteria.

In 2017, a second joint JIACRA report by ECDC, the European Food Safety Authority (EFSA) and the European
Medicines Agency (EMA) showed a strong association between human carbapenem consumption and the
percentage of carbapenem-resistant invasive Klebsiella pneumoniae isolates from humans in EU/EEA countries
reporting these data for the years 2013-2015". In 2016, consumption of carbapenems in the EU/EEA overall was
0.05 DDD per 1 000 inhabitants per day (Table 4). Assuming that the average duration of treatment is 10 days,
this corresponds to more than one million carbapenem treatment courses administered in the EU/EEA each year.
Trends in the consumption of carbapenems for the period 2012-2016 are presented in Table 4. During this period,
the EU/EEA population-weighted mean consumption of carbapenems did not show a statistically significant change.
Among the countries reporting comparable data for all years during 2012-2016, an increasing trend was observed
for ten countries (Bulgaria, Croatia, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Romania and Slovakia) and
a decreasing trend for only one country (Portugal).

Polymyxins - mainly colistin in parenteral form - have been used in hospitals as last-resort antibiotics to treat
infections caused by multidrug-resistant gram-negative bacteria that are resistant to carbapenems. Trends in
polymyxin consumption in the hospital sector for the period 2012-2016 are presented in Table 5. The EU/EEA
population-weighted mean consumption of polymyxins did not show a statistically significant change during this
period. In 2016, the hospital consumption of polymyxins in the EU/EEA overall was 0.016 DDD per 1 000
inhabitants per day. Among the countries reporting comparable data for all years during 2012-2016, an increase
was observed for nine countries (Bulgaria, Denmark, Greece, Italy, Hungary, Malta, Romania, Slovakia and
Slovenia) and a decrease for two countries (France and Ireland). In some countries, polymyxins are also used for
inhalation at community level for the management of chronic pulmonary infections due to Pseudomonas
aeruginosa in patients with cystic fibrosis.

Piperacillin/tazobactam is a wide-spectrum antibiotic active against Pseudomonas aeruginosa and
Enterobacteriaceae mostly used in hospitals. Increased consumption of this antibiotic may indicate increased rates
of ESBL-producing isolates or antimicrobial stewardship measures recommending piperacillin/tazobactam as a first-
line agent for empiric treatment of serious infections presumed to be caused by ESBL-producing microorganisms
(e.g. to avoid overuse of carbapenems). The EU/EEA population-weighted mean consumption of
piperacillin/tazobactam showed a significant increasing trend for the period 2012-2016, as did most of the
countries reporting hospital sector data.

In the EU/EEA, consumption of carbapenems and polymyxins is still at a low level compared to the overall
consumption of antibiotics for systemic use in the hospital sector, but statistically significant increasing trends in
the consumption of these antibiotic groups were reported from several countries.

* ECDC (European Centre for Disease Prevention and Control), EFSA (European Food Safety Authority), and EMA (European
Medicines Agency), 2017. ECDC/EFSA/EMA second joint report on the integrated analysis of the consumption of antimicrobial
agents and occurrence of antimicrobial resistance in bacteria from humans and food-producing animals — Joint Interagency
Antimicrobial Consumption and Resistance Analysis (JIACRA) Report. EFSA Journal 2017;15(7):4872,135.
doi:10.2903/j.efsa.2017.4872. Available at: https://www.efsa.europa.eu/en/efsajournal/pub/4872
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Table 4. Trends in consumption of carbapenems in the hospital sector, EU/EEA countries, 2012-2016
(expressed as DDD per 1 000 inhabitants per day)

2012 2016 Trends in Average
consumption of annual
carbapenems,

2012-2016

Country

change
2012-2016
Bulgaria 0.013 0.014 0.020 0.019 0.028 [} e 0.004 1
Poland 0.024 0.020 0022 | S~ N/A
Netherlands 0.019 0.020 0.019 0.021 0.020 [ e~ 0.000
Latvia 0.019 0.022 0.027 0.033 0.034 [ . 0.004 1
France 0.021 0.033 0.033 0.035 0.033 [ ST 0,003
Norway 0.045 0.046 0.047 0.039 0.040 [ .. 0002
Hungary 0.032 0.037 0.042 0.046 0.048 [ T 0.004 1
Lithuania 0.026 0.026 0.033 0.046 0.053 [ 0007 1
Slovakia 0.027 0.034 0.042 0.048 0.055 [ 0007 1
Romania 0.024% 0.024* 0.032% 0.049* 0.059* [ . 0010 1
Estonia 0.036 0.033 0.043 0.050 0.064 [N . 0007 1
Sweden 0.053 0.056 0.053 0.050 0.051 [N ~—__ . 0.0t
EU/EEA 0.053 0.060 0.058 0.054 0.052 N S -0.001
Italy 0.073 0.076 0.081 0.056 0.040 [ T 0009
Finland (a) 0.074 0.088 0.081 0.065 0.090 [N " 0.001
Belgium 0.062 0.062 0.063 0.065 0.063 [N e (X1}
Slovenia 0.074 0.061 0.066 0.072 0.071 [N S 0.000
United Kingdom 0.064 0.071 0.071 0.068 [N S N/A
Croatia 0.065 0.060 0.073 0.079 0.084 [N " 0.006 1
Denmark 0.063 0.087 0.085 0.083 0.079 [N 04003
Luxembourg 0.101 0.095 0.087 0.089 0.102 [N 7 0.000
Ireland 0.061 0.088 0.109 0.091 0.081 [N T 0.004
Mata 0.052 0.066 0.101 0.107 0.113 [N . 0.016 1
Cyprus 0.102* 0.118* 0.121* 0.132* 0.141* [N . 0.009 1
Portugal (b) 0.143 0.146 0.139 0.133 0124 [N -~ - -0.005 l
Greece 033 0.35 0143 0137 0.180 [N . 0.010

(a) Finland: data include consumption in remote primary healthcare centres and nursing homes.

(b) Portugal: data relate to public hospitals only.

* Total care data, including consumption in the community.

N/A = not applicable; linear regression was not applied due to missing data, changes in the type of data or changes of sector for
which data were reported (community versus total care data) between 2012 and 2016. The symbols T and ¥ indicate significant

Increasing and decreasing trends, respectively.

EUY/EEA refers to the corresponding population-weighted mean consumption based on 23 countries that provided data separately

for the community (data from Cyprus and Romania not included).
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Table 5. Trends in consumption of polymyxins in the hospital sector, EU/EEA countries, 2012—-2016
(expressed as DDD per 1 000 inhabitants per day)

Country 2012 | 2013 | 2014 | 2015 2016 Trends in Average
consumption of|  annual
polymyxins, change
2012-2016 2012-2016

Finland (a) 0.000

Lithuania 0 0 0 0 0 —_— . 0.000

Norway 0.001 0.001 0.001 0.001 0.001 | - 0.000

Sweden 0.001 0.001 0.000 0.001 0.001 | 0.000

Latvia 0.003 0.002 0.001 <0.001 0.002 | T 0.000
Netherlands 0.002 0.003 0.002 0.003 0.002 | '(‘ 0.000

Bulgaria 0 0 0.002 0.004 0.004 | o 0.001 1
Estonia 0.002 0.001 0.002 0.003 0.005 I e 0.001
Luxembourg 0.005 0.006 0.003 0.005 0.005 I """‘\\/..--'—' 0.000

Denmark 0.002 0.003 0.006 0.005 0.006 I T 0.001 1
Treland 0.015 0.015 0.013 0.008 0.006 I T~ -0.002 |
United Kingdom 0.005 0.006 0.006 0.006 I S N/A

France 0.008 0.008 0.008 0.007 0.007 l TN 0.000 |
Belgium 0.006 0.008 0.008 0.007 0.008 I S 0.000

Slovenia 0.003 0.003 0.005 0.005 0.008 I e 0.001 1
Hungary 0.005 0.006 0.007 0.008 0.010 I o — 0.001 1
EU/EEA 0.014 0.012 0.012 0.015 0.016 . '“*w_.r""__* 0.001

Mala 0.002 0.006 0.011 0.020 0.016 . D 0.004 1
Croatia 0.029 0.003 0.019 0.018 0.017 . "\\f,.,»—- — -0.001

Cyprus 0.013* 0.023* 0.023* 0.023* 0.019*% . S 0.001

Portugal (b) 0.019 0.020 0.019 0.022 0.022 . S 0.001

Romania 0.020% 0.026% 0.027% 0.034* 0.026% - '_____,__,---"*-\_ 0.004 1
Italy 0.019 0.023 0.025 0.027 0.027 - e 0.002 1
Paland 0.001 0.020 0.034 - ’ N/A

Slovakia 0020 0.023 0.025 0.024 0035 [ . 0001 1
Greece 0.085 0.084 0.095 0.095 0.102 _ — 0.004 1

(a) Finland: data include consumption in remote primary healthcare centres and nursing homes.
(b) Portugal: data relate to public hospitals only.
* Total care data, including consumption in the community.

N/A = not applicable; linear regression was not applied due to missing data, changes in the type of data or changes of sector for
which data were reported (community versus total care data) between 2012 and 2016. The symbols T and ¥ indicate significant
Increasing and decreasing trends, respectively.

EU/EEA refers to the corresponding population-weighted mean consumption based on 23 countries that provided data separately
for the community (data from Cyprus and Romania not included).
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