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Antibiotic Prescription and Bacterial Resistance
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"The first rule for antibiotics is to try not to use them, and
the second rule is to try not to use too many of them” (1).
Since Alexander Fleming’s accidental discovery of penicillin that has saved millions of lives for almost a century, antibiotics have been used, misused and over-used time after time resulting in widespread antimicrobial resistance,
a phenomenon that has been recognized by the World
Health Organization as a global crisis (2). In 1946 Fleming
predicted antibiotic abuse and emergence of bacterial
resistance, hoping that this inevitable calamity could be
prevented; in his words “the thoughtless person playing
with penicillin treatment is morally responsible for the
death of the man who ﬁnally succumbs to infection with
the penicillin resistant organism” (3). Regrettably, Fleming’s prophecy has come true and clinicians have seen a
rapidly increasing rate of bacterial resistance to different
antimicrobials during the recent decades. Resistance to
the commonly used β-lactam antibacterials, including
cephalosporins and carbapenems, which target bacterial
cell wall synthesis, is mediated through enzymes called
β-lactamases that hydrolyze the β-lactam ring. The last decade has witnessed the emergence of multi-resistant bacterial strains bearing extended spectrum β-lactamases
and, most importantly a new enzyme, namely the New
Delhi metallo-β-lactamase or NDM-1; some strains of this
enzyme can hydrolyze all known β-lactam antibiotics (4).
Although bacterial resistance could partly be attributed
to an evolutionary process, indiscriminate and irrational
prescription practices have played a large part in its rapid
escalation. Numerous studies have documented irrational antibiotic prescription patterns globally; examples of
antibiotic misuse include unnecessary prescription, using inappropriate antibiotics, administration of broadspectrum and second line antibiotics for bacteria susceptible to a narrow spectrum antimicrobial, incorrect
dosing, incorrect duration, delaying antibiotic treatment
in seriously ill patients, and a failure to move to targeted
therapy when culture results are available (5). Another
major problem is the prophylactic use of anti-microbial

drugs in surgical and dental practice and for prevention
of bacterial infections in patients with viral respiratory
tract illnesses. In the majority of cases use of prophylactic
antibiotics is not evidence-based and relies on personal
or traditional beliefs.
Since the threat of infection with ‘superbugs’, carrying
strains that make them resistant to most antibiotics, is
increasing and since the development and approval of
new antibiotics has declined during the recent years,
concerned authorities are adopting resistance control
policies to impede the rise of pan-resistant strains. These
multi-faceted strategies are composed of different approaches including increasing public awareness, training health professionals in adherence to hand hygiene
and antimicrobial stewardship programs to improve the
quality of prescriptions (6). Various campaigns for public
and professional information have started in different
countries; in France the program is called “antibiotics
are not automatic”; in the USA, “get smart” and in Canada “do bugs need drugs?” (2). The CDC program named
“get smart know when antibiotics work” not only provides general guidelines about antibiotic usage, but also
gives tips on how to counsel patients and parents about
rational use of antimicrobial medications at ‘well child’
visits and handle situations when patients insist on prescription of antibiotics for common viral infections like
‘sore throats’ (7). Antibiotic stewardship, (ASP), is a comprehensive program that promotes appropriate and prudent antimicrobial usage, thus reducing the emergence
of resistant microorganisms and improving patient outcomes. Microbiological, biochemical, pharmacokinetic,
and pharmacodynamic data could be utilized in making
rational treatment decisions (6, 8). Diagnostic laboratory
tests like the measurement of procalcitonin levels may
differentiate viral illnesses from bacterial infections, and
rapid culture results with antibiograms can be used to
tailor antibiotics according to the sensitivity patterns of
the isolated pathogen (3, 8-10). In addition, using shorter
courses of antibiotics and switching from intravenous
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to oral route limits the duration of exposure (3). Various
controlled trials have revealed that short courses were as
effective as the so-called standard courses in pyelonephritis, ventilator associated pneumonia, septic arthritis, and
community acquired pneumonia (3).
Even if all hospitals do not follow the formal ASP, most
hospitals use some form of infection control technique;
however, since a large number of inappropriate usage is
in outpatient practices, especially in children with acute
viral infections, researchers have studied the effect of
brief educational sessions for clinicians about appropriate antibiotic usage and have found these to be effective
in improving the quality of prescriptions (11). One option
is to use ‘watch and wait’ policies and to write delayed
prescriptions; for example in > 2 years old children with
acute otitis media, guidelines recommend antibiotics
only in selected cases, or in immune competent children
with coughs, a watch and wait policy usually averts the
unnecessary use of antimicrobials (7). Another relatively
common malpractice is to use antibiotics in lieu of antipyretics, especially in the pediatric population (12). As
fever is a frequent and often self-limiting complaint in
children, alarmed parents often request antibiotics; it is
the family physician’s/pediatrician’s task to reassure and
inform parents about useless medical intervention. Antipyretics may be prescribed, but only if necessary (7, 12).
It is our moral responsibility to safeguard antimicrobials
for future generations; if the present inappropriate, irrational, unnecessary and mass abuse of antibiotics continues we will be back in the pre-antibiotic era and may see
human beings dying of infections that cannot be treated
with any antibiotic.
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