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In this issue of Clinical Infectious Diseases,
Apisarnthanarak et al. [1] tackle an issue
that is of major importance to all persons
involved in infectious diseases. The mes-
sage that a relatively simple and inexpen-
sive, although laborious, intervention pro-
gram can have a major impact on
antibiotic use, as well as on antimicrobial
resistance, should prompt all health care
providers (not only those in developing
countries!) to put even more effort into
controlling antibiotic use and resistance.
Antibiotic resistance is on the rise glob-
ally [2], and it is mainly driven by the
selective pressure imposed by (inappro-
priate) antibiotic use. Antibiotics are
among the most commonly prescribed
drugs in hospitals, and infections with
drug-resistant microorganisms increase
the cost of health care, length of hospital
stay, and mortality [3, 4]. Even in a coun-
try such as The Netherlands, with its low
rates of antibiotic use and resistance rates
[5], antibiotic use is often not appropriate
[6, 7]. The major reason that antibiotics
are prescribed inappropriately is that there
is a lack of knowledge about infectious
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diseases and antimicrobial therapy; health
care providers are afraid not to prescribe
antibiotics.

Since the 1990s, concern about antibi-
otic resistance has spread from the medical
arena to the public and political arenas,
generating numerous agency-based and
governmental reports [8]. Basically, these
reports advocate the development and im-
plementation of programs for monitoring
antibiotic use and resistance, and they ad-
vocate promoting appropriate antibiotic
use and effective infection control. How-
ever, these programs too often stop at the
surveillance side and do not cross the
bridge to the implementation and evalu-
ation side, to reduce inappropriate anti-
biotic use and resistance. Too often, these
programs are looking at the problem with-
out doing something about it. Much more
attention should be paid to the interpre-
tation of antibiotic use and resistance data,
to educate and provide relevant feedback
to physicians as well as to policy makers.

Various determinants of antibiotic use
can be discerned at different levels (e.g.,
country [developed or developing], hos-
pital [tertiary care or other], department
[medicine or surgery], and the relative
number of infectious diseases physicians).
Reliable data on the quantitative use of
antibiotics are essential, and it is therefore
important that these data are collected, an-
alyzed, and presented in a standardized
manner [9-13]. There is also a clear need
for standardization of how to evaluate

qualitative antibiotic use and how to de-
fine appropriate antibiotic use. For this,
the original criteria of Kunin et al. [14]
are often applied to local settings, as in the
study by Apisarnthanarak et al. [1]. On
the basis of Kunin and colleagues’ criteria,
Gyssens et al. [15] developed a flow chart
that allowed for the evaluation of all as-
pects of antibiotic prescription: justifica-
tion for the treatment, alternative treat-
ments, and duration, dosing, and timing
of therapy. Not only can this flow chart
be used for evaluation purposes, but it is
also well suited as a training instrument.

In line with the present study by Api-
sarnthanarak et al. [1], earlier studies dem-
onstrated that an intervention program
combining surveillance, education and
feedback, and prescribing controls can be
successful in reducing the number of an-
tibiotic prescriptions, inappropriate anti-
biotic use [16-18], and antibiotic resis-
tance [19, 20]. Some might argue that, in
the study by Apisarnthanarak and col-
leagues, the fact that the infectious diseases
physician responsible for implementation
of the program was also responsible for
evaluation of antibiotic prescription ap-
propriateness could have introduced a
bias. If any such bias would have occurred,
it would certainly not have any impact on
the “hard” data on quantitative antibiotic
use and antibiotic resistance and would
thus not change the major conclusions of
this study. Another issue for discussion
could be that the bacterial species selected
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to measure changes in antibiotic resistance
are all bacteria that are often involved in
outbreaks of infection. No specific data
regarding clonality of these bacteria are
given; however, it is reassuring that no
outbreaks of infection due to these bac-
teria occurred during the study period.
The study by Apisarnthanarak et al. [1]
demonstrates that a combined hospital-
wide effort of surveillance, education and
feedback, and prescription controls can
and will lead to a significant reduction in
the number of antibiotic prescriptions, in-
appropriate antibiotic use, costs, and an-
tibiotic resistance in a tertiary care hospital
in a developing country. They looked at
the problem and did something about it.
To sustain or even further improve these
results, lasting and repeated efforts will be
needed. Integrating infection-control ef-
forts into this education and antibiotic-
control program is warranted. Although
this study was performed in a developing
country, the results certainly are applicable
to the developed world as well. Control-
ling and improving antibiotic use quan-
titatively and qualitatively requires long-
lasting concerted efforts at local, regional,
national, and international levels. Often
underestimated, such efforts will be shown
to be vital for control of infectious dis-
eases in the future. Or, to quote a Scottish
bank commercial, “Less talk.... make it

(R

happen
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