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ABSTRACT

Background: Despite the implementation of strategies 
aiming at improving antimicrobial utilisation, inappropriate 
use remains an increasing problem with important conse-
quences on both antibiotic resistance and hospital costs. 

Objective: To evaluate the appropriateness of pre-
scribing the intravenous amoxicillin/clavulanate combi-
nation (Augmentin®).

Methods: Prospective observational five-week study 
in a Belgian teaching hospital. Patients receiving prophy-
lactic or therapeutic intravenous amoxicillin/clavulanate 
were enrolled. Data were collected by a pharmacist and 
the appropriateness of antibiotic treatment was analysed 
in collaboration with an infectious disease specialist 
according to local recommendations. The primary out-
come measure was the appropriateness of indication, dos-
age, intravenous to oral switch and duration of therapy. 

Results: One hundred and six patients were evalu-
ated. The most common indications for amoxicillin/clavu-
lanate prescriptions were: respiratory tract infections 
(38%), surgical/interventional prophylaxis (28%) and 
intra-abdominal infections (11%). Overall, 43% of intrave-
nous amoxicillin/clavulanate prescriptions were fully 
appropriate. Indication for use was appropriate in 87% 
and dosage in 74% of cases. In contrast, the timing of 
intravenous to oral switch and duration of therapy were 
inappropriate in 64% and 53% of cases, respectively. 

Conclusions: This study identified two main areas for 
improving amoxicillin/clavulanate prescribing: (1) the 
intravenous to oral switch, which is often too late or non-
existent and (2) the duration of therapy, which is too long 
particularly in respiratory tract infections. The results have 
been presented to clinicians and specific interventions for 
optimisation are being discussed and implemented.

Key words: Anti-Bacterial Agents; Amoxicillin-Potassium Clavu-
lanate Combination; Drug Utilization; Prospective Study; Phar-
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INTRODUCTION

Antibiotics represent an important proportion of the 
medications used in the acute care setting. Unfortunately, 
despite the development of practice guidelines, inappropri-
ate use remains frequent and contributes to antibiotic resis-
tance and substantial costs (1-4).

To optimise antibiotic use, several types of initiatives have 
been developed and promoted worldwide, including involv-
ing infectious disease (ID) specialists and antimicrobial stew-
ardship programs. Since 2008, each Belgian hospital has had 
to set up a multidisciplinary antibiotic working group. Its 
 missions are, for example, to write local recommendations on 
the appropriate use of antibiotics, to follow antibiotic con-
sumption profiles and inform about the costs, to implement 
initiatives aiming at decreasing excessive consumption and 
to develop a resistance surveillance system (5).

Pharmacists also play an important role in this optimisa-
tion process. They are often involved in antibiotic working 
groups and share responsibilities for a number of activities. In 
addition, clinical pharmacists caring for individual patients 
can also substantially contribute to better antibiotic prescrib-
ing and to some extent to cost savings (6).

The combination of amoxicillin/clavulanate (Augmentin®) 
was initially developed to broaden the spectrum of amoxicil-
lin and therefore cover β-lactamase-producing pathogens, 
such as H. influenzae or E. coli (7). The European guidelines for 
clinical practices recommend its empirical use for patients 
admitted to hospital with moderate to severe exacerbations 
of chronic obstructive pulmonary disease (COPD) or with 
moderate community-acquired pneumonia (CAP) (8). It is 
often the first choice antibiotic in the treatment of many 
intra-abdominal infections and sometimes in urinary tract 
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the prescription orders. Then, the clinical pharmacist collected 
relevant data from computerised patient’s file and from the 
patient’s drug record on the ward. All data were entered on a 
patient-specific form. Data collected included: age, sex, body 
weight, height, care unit, responsible doctor’s name, date and 
number of admission, duration of hospital stay, baseline serum 
creatinine, use of antibiotics over the preceding month, indica-
tion for which IV amoxicillin/clavulanate was prescribed, dose 
and interval, microbiological data and modifications in antimi-
crobial management (if applicable). In addition, the clinical 
pharmacist followed on a daily basis the parameters used for 
evaluating the opportunity for IV to PO switch (temperature, 
C-reactive protein and leukocytes, oxygen pressure, blood 
pressure, other oral medications taken, impairment of gastro-
intestinal absorption). The pharmacist also visited patients to 
evaluate their clinical status and check whether they were able 
to take oral medications. If the pharmacist was uncertain about 
the patient’s ability to take oral medications, the patient’s nurse 
was consulted. The computerised medical record and the inter-
action with the staff allowed the investigators to obtain all 
requested information. Each patient was followed until pre-
scription of amoxicillin/clavulanate was discontinued.

Primary outcome measures
The appropriateness of amoxicillin/clavulanate prescrip-

tions was evaluated at a weekly meeting with an ID specialist. 
Each parameter (indication for use, dosage, timing of IV to PO 
switch and duration of therapy) was rated as appropriate/inap-
propriate/debatable (i.e. subject to discussion, for example in 
case of an infection not well-defined clinically but with other 
inflammatory parameters, or in specific situations not addressed 
in the local recommendations)/not applicable (e.g. the timing 
of IV to PO switch was rated as not applicable if only a single 
dose was needed) or not defined (e.g. if some information as 
dosage or duration of treatment were lacking). The ratings of 
appropriateness regarding indications for use, dosages and 
durations of therapy were evaluated according to local hospital 
antibiotic guidelines. As for the IV to PO switch, the criteria were 
drawn from the literature. Inclusion criteria encompassed: evi-
dence of clinical improvement, temperature < 38°C for at least 
24h, C-Reactive Protein and white blood cell count normalised 
or decreasing, no signs of malabsorption, oral fluid/food toler-
ance and ability to take oral medication. Exclusion criteria were 
severe sepsis, vomiting, severe diarrhea, presence of a swallow-
ing disorder or infection requiring IV administration (e.g. osteo-
myelitis, deep abscess) (12-14). Table 1 describes local guide-
lines for the main indications of amoxicillin/clavulanate.

Secondary outcome measures
The unnecessary/excessive intravenous and oral treat-

ments over the five-week period were estimated for three 
respiratory tract infections. Only those infections for which 
the use of (IV) amoxicillin/clavulanate was appropriate were 
considered. The three respiratory tract infections chosen 
were: CAP of subgroup III (= hospitalised patient but not in 
ICU), bacterial bronchitis and acute exacerbation of COPD. 
These infections were selected because they represented the 
majority of evaluated infections. When not clearly mentioned 
in the local guidelines, the timing of IV to PO switch and dura-
tion of therapy were decided by consensus among the inves-
tigators based on existing literature.

 infections as well as skin and soft tissue infections (9). Amox-
icillin/clavulanate is also indicated as a prophylactic agent for 
surgical site infections (10). According to the ESAC Point Prev-
alence Survey, a European multicentre survey of antimicrobial 
prescriptions in hospitals, this combination was the most 
commonly prescribed therapy in 2008 (11). It is also the most 
frequently used antibiotic in our hospital, representing about 
17% of the total antibiotic consumption in 2008. 

Despite its high consumption, ID specialists in our institu-
tion have no specific control over intravenous (IV) amoxicillin/
clavulanate prescription (as opposed to other broad spec-
trum antibiotics). The present study was therefore under-
taken to evaluate the appropriateness of prescribing IV amox-
icillin/clavulanate. The primary objective was to evaluate the 
appropriateness with regard to four parameters: indication 
for use (prophylaxis and treatment included), dosage, timing 
of intravenous to oral (PO) switch and duration of therapy, 
according to local recommendations. The secondary objec-
tive was to calculate the potential annual savings for the hos-
pital if this antibiotic had been correctly prescribed in three 
specific respiratory infections (CAP of subgroup III, bacterial 
bronchitis and acute exacerbation of COPD).

MATERIALS AND METHODS

Setting and design 
This prospective, observational study was conducted at 

Mont-Godinne teaching hospital (a 450-bed institution) in 
Belgium, over a five-week period (March 23, 2009 – April 24, 
2009). The protocol was previously approved by the local Eth-
ics Committee. 

Local recommendations for the management of the most 
common infectious diseases are available to all hospital physi-
cians through the intranet. They have been elaborated by the 
infectious disease specialists and the microbiologist of the insti-
tution in collaboration with pharmacists. Physicians from each 
medical/surgical specialty were consulted and the antibiotic 
working group finally approved them. They provide information 
on the choice and dosage of antibiotics as well as duration of 
therapy. No specific recommendations are made on the timing 
to switch to oral therapy except in the general introduction. 

Study population
All hospitalised patients receiving IV amoxicillin/clavula-

nate 1 g/200 mg or 2 g/200 mg during the study period in 
the selected care units were included. The participating units 
were: pneumology, digestive surgery, gastroenterology, hae-
matology, oncology, ear-nose-throat ward, internal medicine, 
geriatrics, urology, neurology-neurosurgery, cardiology, 
orthopaedic surgery, thoracic/cardiovascular surgery, psy-
chiatry and the rehabilitation ward. Exclusion criteria included 
patients admitted in the paediatric department (use of IV 
amoxicillin/clavulanate 500 mg/50 mg), patients in intensive 
care unit (ICU) due to organisational limitations and patients 
receiving IV amoxicillin/clavulanate for allergy testing (useful-
ness of this group probably very limited). 

Data collection
Each morning, a clinical pharmacist (CA) identified the hos-

pitalised patients receiving IV amoxicillin/clavulanate through 
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RESULTS

During the study period, IV amoxicillin/clavulanate was 
prescribed in 13 care units (there was no prescription from 
psychiatric and rehabilitation wards). A total of 158 patients 
were identified, but 20 were excluded (based on exclusion 
criteria) and an additional 32 could not be evaluated (because 
of lack of information or still in progress when the study 
stopped). The mean age of the 106 remaining patients was 
65 years (range 6-88 years). The most frequent indications 
were respiratory tract infections (38%), surgical/interventional 
prophylaxis (28%) and intra-abdominal infections (11%). 
Details are provided in Table 2.

The evaluation of prescribing shows that 43.3% (n = 46) of 
prescriptions had appropriate ratings for the four criteria 
(indication for use, dosage, timing of IV to PO switch and 
duration of therapy). Looking at each criterion separately, 
inappropriateness was more frequent for both the duration 
and IV to PO switch (Table 3).

The potential savings for the hospital were evaluated. 
Cost savings were calculated as the difference between the 
cost of the prescribed treatment and the cost if the recom-
mendations had been applied. For CAP of subgroup III, the 
savings were calculated assuming that the best (and maxi-
mal) treatment was 3 days by intravenous route and 4 days 
by oral route (15, 16). For exacerbation of COPD, intrave-
nous antibiotic was allowed for 2 days, followed by 3 days 
of oral antibiotics. For the treatment of bacterial bronchitis, 
intravenous route being unnecessary, the cost of the rec-
ommended treatment corresponded to an oral treatment 
of 5 days of amoxicillin/clavulanate. The Belgian official 
hospital costs were used: IV amoxicillin/clavulanate 1 g/ 
200 mg= 3.01€; IV amoxicillin/clavulanate 2 g/200 mg = 
4.06€; amoxicillin/clavulanate tablet 500 mg/125 mg = 0.26€; 
amoxicillin/clavulanate tablet 875 mg/125 mg = 0.70€; 
amoxicillin/clavulanate tablet 1 g/62.5 mg = 0.37€. Annual 
(52-week) savings were finally extrapolated from the 
5-week calculated savings.

Table 1: Local guidelines for the main indications of amoxicillin/clavulanate in the study

Type of infection Local recommendationsa

Antibiotic(s) and dosage(s)b IV to PO switch Duration

Community-acquired pneumonia 
(CAP)
subgroup III
(hospitalised patient)

amoxicillin/clavulanate IV 2gm q8h 
or cefuroxime IV 1.5gm q8h
IgE mediated allergy to penicillins: 
moxifloxacin IV or PO 400 mg q24h

IV to PO switch as soon as clinical 
status and fever improve

7 days

Acute bacterial bronchitis Antibiotics not systematically 
indicatedc.
If neededd, see below.

NA 5 days

Exacerbation of COPD amoxicillin/clavulanate  
PO 500-875 mg q8h or 2gm 
(sustained release) q12h
Non IgE mediated allergy to penicillins: 
cefuroxime axetil PO 500 mg q8h
IgE mediated allergy to penicillins: 
moxifloxacin PO 400 mg q24h or
TMP-SMX PO 160-800 mg q12h

No particular recommendation 5-7 days

Community-acquired angiocholitis amoxicillin/clavulanate IV 2gm q8h 
or cefuroxime IV 1.5gm q8h  
+ metronidazole IV 1.5gm q24h  
(+ aminoglycosides)
IgE mediated allergy to penicillins: 
ciprofloxacin IV 400 mg q12h  
+ metronidazole IV 1.5gm q24h

No particular recommendation 7 days if bacteriemia, max 24h if 
drainage

Community-acquired diverticulitis or 
cholecystitis

amoxicillin/clavulanate IV 2gm q8h 
or cefuroxime IV 1.5gm q8h  
+ metronidazole IV 1.5gm q24h
IgE mediated allergy to penicillins: 
ciprofloxacin IV 400 mg q12h  
+ metronidazole IV 1.5gm q24h

No particular recommendation 7-10 days in patients conservatively 
treated
After surgery: 24h without 
perforation, 3-5 days with perforation

Prophylaxis,
ENT surgery (extensive surgery with 
incision of oral, pharyngeal mucosa)

amoxicillin/clavulanate IV 2gm or
cefazolin IV 2gm
IgE mediated allergy to penicillins: 
clindamycin IV 600 mg

NA 1 initial dose
(if necessary, 1 dose IV 8h and 16h 
after initial dose)

Prophylaxis,
digestive surgery (biliary/lower 
gastrointestinal surgery)

amoxicillin/clavulanate IV 2gm
IgE mediated allergy to penicillins: 
ciprofloxacin IV 400 mg +
metronidazole IV 1.5gm

NA 1 initial dose
(if necessary, 1 dose IV 8h and 16h 
after initial dose)

COPD = Chronic Obstructive Pulmonary Disease; TMP-SMX = Trimethoprim-sulfamethoxazole; NA = not applicable; ENT = ear-nose-throat.
a The major sources of these recommendations were The Sanford Guide to Antimicrobial Therapy, recent international literature and local epidemiologic data.
b Dosage of amoxicillin/clavulanate refers to amoxicillin.
c No indication of antibiotic treatment in immunocompetent adults without complicating comorbid conditions.
d e.g.: in case of postoperative bronchial obstruction.
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only 18% and 36% of cases, respectively. As shown in Table 4, 
respiratory tract infections were also the most frequent infec-
tions inadequately treated by amoxicillin/clavulanate in the 
whole hospital. Regarding the duration, the treatment of CAP 
(subgroup III) lasted on average 10 days instead of the recom-
mended 7 days. For exacerbations of COPD, the oral switch 
was usually performed after five days of parenteral therapy 
(instead of 2 days). As for surgical prophylaxis, the lowest per-
centage of fully appropriate prescriptions (0%) was seen in 
the ear-nose-throat ward (e.g. mean duration of 6 days 
instead of the recommended single dose and inappropriate 
IV to oral switch). In contrast, amoxicillin/clavulanate was 
adequately prescribed in the majority of other surgical wards 
(mainly in digestive surgery).

Among the 38 patients receiving amoxicillin/clavulanate 
for CAP, bacterial bronchitis and exacerbation of COPD, dos-
age and/or IV treatment and/or duration was excessive in 
24 cases (63%). This represented a mean of 36.1€ lost per 
patient (difference between the cost of the treatment given 
and the cost if the recommendations had been applied). The 
treatments prescribed were on average twice as expensive as 
the recommended treatments. When these data were extrap-
olated on an annual basis, we found that the hospital could 
save around 9,000 Euro annually if the use of amoxicillin/ 
clavulanate for respiratory tract infections was appropriate in 
terms of dosage, IV to PO switch and duration of therapy.

DISCUSSION

The present study shows that the indication for IV amox-
icillin/clavulanate was appropriate in 87% of cases, and that 
the dosage was correct in 74% of cases. This contrasts with 
the results of appropriateness with regard to the timing of 
IV to PO switch and duration of therapy, as the prescriptions 

Seventy-two percent (n = 76) of prescriptions were for 
treatment and 28% (n = 30) for prophylaxis. The prescriptions 
were fully appropriate for 37% and 60% of therapeutic and 
prophylactic cases, respectively. 

The rates of appropriateness varied substantially depend-
ing on the care units in which patients were treated and per 
type of indication. In pneumology and oncology wards, 
where respiratory tract infections were the main reason for 
antibiotic therapy, the prescriptions were fully appropriate in 

Table 2: Indications for prescribing intravenous amoxicillin/
clavulanate

Indication n (%)

Respiratory tract infections
– Community-acquired pneumonia
– Bronchitis
– Exacerbation of COPD
– Pulmonary abscess

40 (37.7)
23 (21.7)

9 (8.5)
6 (5.7)
2 (1.9)

Prophylaxis (surgical/interventional) 30 (28.3)

Intra-abdominal infectionsa 12 (11.3)

Urinary tract infections 5 (4.7)

Soft tissue infections 2 (1.9)

Unclear infectionsb 6 (5.7)

Othersc 11 (10.4)

TOTAL 106 (100)

COPD = Chronic Obstructive Pulmonary Disease. 
a Intra-abdominal infections included different types of infections such as 

diverticulitis, peritonitis, appendicitis, angiocholitis, cholecystitis, abscess or 
infected cyst.

b Unclear infections encompassed unknown indications (therefore 
inappropriate or debatable).

c Others: septicemia, septic shock, pleural effusion, febrile neutropenia, 
complicated arytenoidectomy, infection of unknown/respiratory origin, 
unconfirmed infection.

Table 3: Appropriateness of prescribing intravenous amoxicillin/clavulanate (n = 106)

Criteria Evaluation of appropriateness

Appropriate
n (%)

Inappropriate
n (%)

Debatable
n (%)

NA or ND
n (%)

Indication 85 (80.2) 14 (13.2) 7 (6.6) 0 (0)

Dosage 74 (69.8) 28 (26.4) 1 (0.9) 3 (2.8)

IV/PO switch (timing) 19 (17.9) 38 (35.8) 2 (1.9) 47 (44.3)

Duration of therapy 38 (35.8) 46 (43.4) 3 (2.8) 19 (17.9)

NA = not applicable; ND = not defined.

Table 4: Appropriateness of prescribing IV amoxicillin/clavulanate for the five most frequent indications

Indications (n patients) Evaluation of appropriateness

All criteria appropriate,  
n (%)a

One inappropriate criterion, 
n (%)

≥ 2 inappropriate criteria, 
n (%)

Surgical prophylaxis (30) 18 (60) 7 (23) 5 (17)

Community-acquired pneumonia (23) 5 (22) 6 (26) 12 (52)

Bronchitis (9) 2 (22) 3 (33) 4 (44)

Exacerbation of COPD (6) 1 (17) 1 (17) 4 (67)

Urinary tract infections (5) 2 (40) 2 (40) 1 (20)

COPD = Chronic Obstructive Pulmonary Disease.
a The ratings “debatable”, “not applicable” and “not defined” were considered as being “appropriate”.
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Several strategies have been described to optimise anti-
biotic use. Multifaceted interventions seem to be more effec-
tive than single interventions (21). Therefore, after providing 
feedback of the present study to all prescribers, the following 
approaches for optimisation are being successively imple-
mented and/or discussed: (a) distribution of the local guide-
lines in booklet form to improve availability of information; 
(b) addition of a checklist of criteria for switching from intra-
venous to oral antibiotics; (c) face-to-face meetings or creat-
ing a newsletter reminding clinicians of the recommenda-
tions for dosage adjustments of IV amoxicillin/clavulanate; 
(d) proactive decision support system through computerised 
prescribing order entry (e.g. warnings concerning dosage and 
duration of therapy, proposition of IV to PO switch); (e) closer 
collaboration between clinical pharmacists and ID specialists; 
and, (f ) regular audit and feedback. All these interventions 
have already demonstrated effectiveness in improving antibi-
otic use (22-28). However a follow-up evaluation, similar in 
design to this study, should ideally be conducted to assess 
the impact of these initiatives. 

The present study has several limitations. The number of 
patients included was small and the study took place in a 
single centre over a short period compared to other observa-
tional studies (29, 30). Despite this, our results compare very 
well with the results of another Belgian study. Intensive care 
and paediatric units were not included, but the prescriptions 
of IV amoxicillin/clavulanate on these wards represented only 
10% of prescriptions (n = 16). Importantly, the impact of (in)
appropriateness on clinical outcomes, such as number of 
therapeutic failures/cures, rate of adverse drug events, dura-
tion of hospital stay, readmission or mortality, was not evalu-
ated. It is probable that the study would have been insuffi-
ciently powered to demonstrate significant differences.

Despite these limitations, this study has several strengths. 
Firstly, it was a prospective cohort, and this design is more 
robust than retrospective or cross-sectional studies that are 
frequently conducted on that topic (31, 32). Secondly, 
detailed and in-depth evaluations were performed. Four cri-
teria of appropriateness were evaluated, while the majority of 
studies usually assessed only two or three criteria or do not 
give the results regarding each criterion (20, 23, 33). In addi-
tion, many different biochemical/clinical parameters were fol-
lowed on a daily basis and the pharmacist had contact with 
the patients to assess their current clinical status and collect 
some information that could not be found in the patient’s 
files. It is unlikely that the presence of the clinical pharmacist 
on the ward would have been a significant confounding fac-
tor since her presence was very limited, discrete and without 
any intervention. Thirdly, both therapeutic and prophylactic 
prescriptions were evaluated. Finally, to maximise the validity 
of ratings of appropriateness, the clinical pharmacist closely 
collaborated with the ID specialists, and, if necessary, with 
nurses and clinicians caring for the patient.

In conclusion, there is room for improvement in the pre-
scription of amoxicillin/clavulanate in our institution. The IV 
to PO switch and duration of treatment appear to be the 
parameters that need more specific attention. Multifaceted 
interventions focusing on these issues could potentially 
reduce the incidence of antimicrobial resistant pathogens, 
generate substantial savings and contribute to improvements 
in patient safety. An evaluation study will be conducted in the 

were appropriate in only 36% and 47% of cases, respec-
tively. 

There were three main situations of inappropriate indica-
tion. Firstly, patients who had already received oral amoxicillin/
clavulanate or a broader spectrum antibiotic for several days 
just before admission should have received an antibiotic with 
broader spectrum. Secondly, patients with risk factors (e.g. 
known colonisation, multiple antibiotherapies within the 
3 months, chronic corticosteroid therapy) for infections due to 
Pseudomonas aeruginosa (or other more resistant Gram-nega-
tive bacteria) should have received an anti-pseudomonas anti-
biotic instead of amoxicillin/clavulanate. These two situations, 
despite being clearly explained in the local recommendations, 
are relevant findings given that inadequate treatments contrib-
ute to poor patient outcomes. The third situation involved 
patients with no/unclear indications for antibiotic therapy. 

The main reason for inappropriateness of dosage was the 
lack of adjustment to renal function in older patients. How-
ever, the local guidelines recommend that the daily dosage 
of amoxicillin/clavulanate must be adjusted in patients with 
moderate (creatinine clearance 10-50 ml/min) and severe 
(creatinine clearance < 10 ml/min) renal dysfunction.

In the vast majority of cases where applicable, the IV to 
PO switch was made too late and was sometimes nonexis-
tent. This may be due to the assumption that the intravenous 
route is more effective, despite the lack of evidence to sup-
port this idea (specific situations excluded), or perhaps to the 
higher convenience of the intravenous administration in 
some cases. The fact that there are no written guidelines on 
this topic in the local recommendations could also be an 
explanation for the low rate of appropriate switch.

As for the total duration of treatment, this was often 
found to be too long, exposing the patient to adverse drug 
reactions, resistant pathogens and increased costs. 

The figure of potential annual savings for the hospital is 
probably underestimated since the study was not conducted 
during the peak incidence period of respiratory tract infections. 
In addition, administration costs (material and excess work-
load), costs related to prolonged length of stay and to the 
treatment of adverse drug events (e.g. IV-line infections, 
hepatic dysfunction) were not included in these costs. What-
ever, substantial savings could already be realised if clinicians 
would give oral antibiotics at an earlier stage in the patient’s 
treatment, avoid unnecessary prolonged antimicrobial thera-
pies and adjust dosage to the patient’s renal function.

The literature is replete with studies evaluating the 
appropriateness of prescribing antibiotics in hospitals (2, 17, 
18). Hogerzeil reported rates of inappropriate antibiotic use 
as high as 41% to 91% in teaching hospitals (19). A recent 
study found that 57% of the prescriptions were inappropri-
ate regarding the choice of antibiotic, the indication for use, 
the route of administration and the duration of treatment 
(20). In addition, a retrospective analysis of 108 IV amoxicil-
lin/clavulanate prescriptions in another Belgian hospital 
found rates of inappropriateness very similar to the rates 
reported in the present study (A. Libois personal communi-
cation). In that study, there was indeed at least one inappro-
priate rating (with regard to indication, intravenous duration 
and total duration) in 51% of prescriptions. Total duration 
was too long in 42% of cases and doses were inappropriate 
in 11% of cases. 
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