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Sir,
For every antibiotic or antimicrobial agent developed, bacteria will
ultimately develop resistance, leading to treatment failure in ani-
mals and humans.1 Implementation of surveillance systems is
crucial to monitor usage and reduce public health risks.2 Several
European countries closely monitor human as well as veterinary
use (sector and farm levels).3,4 In the Netherlands, farmers and
veterinarians have a common responsibility for use of antimicro-
bials on farms. A benchmark indicator for antimicrobial use on
farms was defined and introduced earlier. Here, we describe the
benchmarking approach for veterinarians that was recently
introduced.

Over the last decade, the Netherlands consistently showed one
of the lowest use figures in human medicine compared with other
European countries. These figures were in contrast to the high use
in livestock production.5 Therefore, and driven by the emergence
of antimicrobial-resistant bacteria in livestock, such as MRSA and
ESBL-producing Enterobacteriaceae, goals of 50% and 70%
reduction of veterinary antimicrobial sales were set by the govern-
ment, relative to sales in 2009, to be achieved in 2013 and 2015,
respectively.6,7 In order to achieve this goal, benchmark thresh-
olds for veterinary antimicrobial use on individual livestock
farms were decided upon in 2011 by the Netherlands Veterinary
Medicines Authority (SDa).4 So far, benchmark thresholds have
been set for the four major livestock sectors, comprising
�42500 veal calf, pig, broiler and cattle farms, based on the dis-
tribution of antimicrobial use on all farms in a certain livestock
subsector (e.g. dairy cattle, finisher pigs). With a few exceptions
(e.g. the cattle sector, because of its low antimicrobial usage),
these benchmark thresholds were pragmatically based on the
50th and 75th percentiles of the distribution of defined daily
dosages animal per farm (DDDAF) in a sector to define signal
and action categories, respectively.4

DDDAF facilitates categorizing farms into benchmark categor-
ies, of which the action category reflects the highest usage. As
established by law, each farm is linked to one specific veterinarian
(the contracted veterinarian), and therefore analysis can be done
for all farms served by one veterinarian.

After setting benchmark thresholds for farm-level use, the
SDa aimed at transparency of prescription patterns of veterinar-
ians. Benchmarking prescription patterns of veterinarians enables:
(i) evaluation of systematic differences in patterns between
veterinarians; (ii) veterinarians to compare their prescription
pattern with those of colleagues; and (iii) farmers to make
well-considered choices of veterinarians they want to contract.

The SDa defined three criteria the benchmarking indicator
should take into account: (i) that one veterinarian usually is the
contracted veterinarian for several livestock farms; (ii) the extent
to which use on one farm deviates from the average farm level
use; and (iii) sensitivity to differences in use between the farms
for which the veterinarian is responsible.8

On the basis of these criteria, a measure was defined that esti-
mates for each veterinarian the likelihood of having farms under
their responsibility that exceed the action benchmark threshold.
A detailed rationale and description of how this parameter has
to be calculated can be found in the Supplementary data (avail-
able at JAC Online). The benchmark indicator for veterinarians
estimates the likelihood of exceeding the farm action benchmark
threshold for all farms for which the veterinarian is the contracted
veterinarian. Data on antimicrobials delivered in 2012 by veteri-
narians to all Dutch livestock farms were used to calculate
antimicrobial use per farm and per veterinarian.

The likelihood of exceeding the action threshold shows large
variation in prescription patterns between veterinarians (Figure 1).
The likelihood of exceeding the action threshold ranged from 0 (no
farms above the action benchmark value) to 0.99 (virtually all
farms above the action benchmark value). The lowest values
were found for veterinarians in the cattle sector and the highest
were found for veterinarians in the veal calf sector. Other sectors
had intermediate values. The results show a right-tailed distribu-
tion, with mean/median values ranging from 0.12/0.11 (cattle
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sector) to 0.21/0.21 (veal calf sector), and the pig sector (0.18/0.16)
and broiler sector (0.17/0.16) showing similar values.

The action benchmark threshold for veterinarians has been
arbitrarily set at 0.30 by the Expert Panel of the SDa. This value
can intuitively be interpreted as equivalent to ‘on one out of
three farms more antimicrobials are used than the action thresh-
old’. Thus, when on more than one out of three farms antimicro-
bials are used above the action benchmark threshold, the
veterinarian has a prescription pattern that requires direct action.
For communication purposes, this is a convenient way of describ-
ing the value of the benchmark threshold, but, theoretically, a
value .0.30 can be obtained with fewer than �30% of the
farms in the action zone. The target benchmark threshold for
veterinarians has been set at 0.10. In general, the system hinges
on the benchmark values decided for each farm sector. At present
these benchmark values are pragmatic values. It is desirable to be
able to set benchmark thresholds based on measurable risk of
antimicrobial resistance occurrence, i.e. the maximum quantity
of antimicrobials that can be consumed where the level of
development of antimicrobial resistance is considered manage-
able. So far no scientific basis is available for underpinning such
a quantity.

The approach taken is unique in the sense that few studies
have attempted to develop benchmarking antimicrobial prescrip-
tions, even in human medicine.9,10 The added value of setting
benchmarks for veterinarians is first and foremost to be found
in self-regulation of the veterinarians, as the benchmark threshold
is expected to stimulate veterinarians to mirror their prescription
pattern to their colleagues and to trigger discussions between

veterinarians. These discussions should lead to reflection and
feedback on prescription patterns within veterinary practices
and within the veterinary sector, but also between farmers and
veterinarians. Furthermore, by making prescription patterns
transparent, farmers can eventually make informed decisions
regarding the veterinarian who they will contract. Veterinarians
are provided with access to an online tool that they can use to
calculate their veterinary benchmark indicator, thus creating
transparency in the method.

The veterinary benchmark indicator presented here is a robust
indicator that can easily be applied. It is expected that benchmarking
of veterinarians will lead to transparent and responsible prescrip-
tion patterns in veterinary practice.
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Figure 1. Distribution of the veterinary benchmark indicator for 2012, which describes the likelihood of exceeding the action threshold per veterinarian
for the different livestock sectors [veal calves (a), cattle (b), pigs (c) and broilers (d)]. This figure appears in colour in the online version of JAC and in black
and white in the print version of JAC.
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