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Summary Post-prescription review of hospital antibiotic therapy may con-
tribute to more appropriate use. We estimated the impact of a standardised
review of intravenous antibiotic therapy three days after prescription in two
internal medicine wards of a university hospital. In one ward, we assessed
the charts of patients under intravenous antibiotic therapy using a standar-
dised review process and provided feedback to the prescriber. There was no
intervention in the other ward. After six months we crossed the allocation
between the two wards. In all, 204 courses of antibiotic therapy were in-
cluded in the intervention periods and 226 in the control periods. Post-pre-
scription review led to proposals for modification in 46% of antibiotic
courses. Time to treatment modification was 22% shorter in the intervention
periods compared with the control periods (3.9� 5.2 days vs 5.0� 6.0 days,
P¼ 0.007). Patients included in the intervention group had lower antibiotic
consumption than patients in the control group, but the intervention had no
significant impact on the overall antibiotic consumption of the two wards.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

* This study was presented in part at the 44th Annual Meeting of the Infectious Diseases Society of America (IDSA), 12e15 October
2006 in Toronto, Ontario, Canada.
* Corresponding author. Address: Service of Hospital Preventive Medicine and Service of Infectious Diseases, Centre Hospitalier

Universitaire Vaudois and University of Lausanne, BH-08-652, Rue Bugnon 46, 1011, Lausanne, Switzerland. Tel.: þ41 21 314 3020;
fax: þ41 21 314 1008.

E-mail address: oriol.manuel@chuv.ch

0195-6701/$ - see front matter ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/j.jhin.2009.07.011

Journal of Hospital Infection (2010) 74, 326e331

Available online at www.sciencedirect.com

www.elsevierhealth.com/journals/jhin

mailto:oriol.manuel@chuv.ch
http://www.elsevierhealth.com/journals/jhin


Introduction

The use of antibiotics is a well-documented de-
terminant of antibiotic resistance.1 This is particu-
larly true in acute hospitals, where up to 50% of
the patients receive antibiotic therapy at some
point during their stay, often inappropriately.2e4

This has prompted numerous calls for better use
of antibiotics, and the importance of antimicrobial
stewardship in hospitals is now recognised.1,5,6

Studies have shown that multidisciplinary anti-
biotic management programmes led to reduction
in antibiotic consumption, shorter length of stay
and decreases in antibiotic resistance.7e11 Prudent
use of antibiotics has been associated with a reduc-
tion in mortality in some instances.12,13

Interventions targeting the point of prescription
may have a limited impact because of the usual
empirical nature of this prescription. Therefore
formal reassessment of antibiotic therapy after
two to four days, when the clinical evolution and
microbiological results are available, may lead to
modifications of the prescription and might con-
tribute to more appropriate use of antibiotics.14

We set up an intervention aimed at guiding
reassessment of intravenous antibiotic therapy
three days after prescription by means of
a standardised case review process. A secondary
goal was to estimate the impact of this interven-
tion on the quantity of antibiotic use.

Methods

We conducted a prospective, cross-over, interven-
tional study over two six-month periods in two
similar, 50-patient, general internal medicine
wards (Ward A and Ward B) of an 850-bed univer-
sity hospital. The study was approved by the
institutional Quality Improvement Committee.

Study population

Patients admitted to one of the study wards were
included if they had received an intravenous
antibiotic for more than three days. Patients could
be included several times for each course of
intravenous antibiotic therapy initiated during all
the study period. However, new prescriptions were
excluded if they resulted from adjustment of an
ongoing course of antibiotic therapy.

An electronic prescription system facilitated
screening for eligibility. Patients who became
eligible during weekends were included on the
next Monday provided they were still receiving the
same intravenous antibiotic.

Intervention

In one of the two study wards an intervention was
conducted to foster and guide reassessment of the
ongoing intravenous antibiotic therapy in the
included patients. The other ward served as
control. After six months the wards switched allo-
cation for a further six months (cross-over phase).

The intervention consisted of the assessment of
the clinical record of each included patient by
an infectious disease specialist, who completed
a standardised, itemised evaluation form to be
provided to the physician in charge of the patient
and discussed with the treating physician. The report
included proposals for modification if applicable.

The assessment was based on a standardised
post-prescription review process that was devel-
oped in agreement with the 12-step Program to
Prevent Antimicrobial Resistance Among Hospital-
ised Adults proposed by the US Centers for
Diseases Control and Prevention (http://
www.cdc.gov/drugresistance/healthcare/). This
process derived from the evaluation method
described by Kunin as modified by Gyssens.15,16

Briefly, it proposed criteria to verify the four
following steps:

e continuation of the antibiotic therapy was justi-
fied by at least one of the following conditions:
clinical definition and/or microbiological defi-
nition of an infection, severe sepsis or septic
shock, or febrile neutropenia;17

e choice of antibiotic was justified by the docu-
mentation of a causative pathogen or by an epi-
demiologically sound list of possible pathogens
in the case of empirical therapy;

e maintenance of the intravenous route was
justified by the absence of sufficient clinical
improvement to permit oral switching, need
for an antibiotic only available intravenously,
need for a high dosage, or insufficient oral
intake and/or digestive absorption; and

e the dosage was appropriate.

Data collection

The following characteristics were prospectively
collected: age, sex, date of hospitalisation, date
of admission to the ward, nursing workload score
according to the ‘Projet de Recherche en Nursing’
(PRN) on the day of inclusion.18 Additional data
were collected from the intervention group.

We used the hospital’s electronic prescription
system to collect data on antibiotic consumption
at patient level as well as aggregate data for the
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