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A survey aimed to describe the prevalence of antibiotic use in
hospitalised children was conducted in June 2007, in Bambino
Gesu Children’s Hospital in Rome which has the highest annual
number of inpatients among paediatric hospitals in Italy. Data were
collected by reviewing medical charts of all patients hospitalised
for >48 hours. A total of 412 hospitalised children were evaluated;
their median age was 42.3 months, and 55.6% were males.
Antibiotics were prescribed to 181 of the 412 patients (43.9%).
The prevalence was lowest (37.7%) in medical wards, higher
(51.1%) in intensive care units and highest (52.2%) in surgical
wards. Of the patients treated with antibiotics in surgical wards,
71% received the treatment as prophylaxis. The most frequently
prescribed antibiotics were ceftazidime and the combination
of amoxicillin and clavulanic acid. The observed prevalence of
antibiotic use was within the range recently reported from other
paediatric hospitals in Europe; however, it is advisable to collect
data from all over the country in order to identify priority areas
and design interventions. These results also highlight the need to
implement guidelines for surgical prophylaxis in children, and to
further investigate reasons for prescription of parenteral antibiotic
therapy in paediatric hospitals.

Introduction

Antibiotics are among the drugs most commonly prescribed for
children. In Italy it has been estimated that 40-50% of children
below 15 years of age receive at least one outpatient antibiotic
prescription per year [1,2].

Although the vast majority of antibiotics are consumed in
primary care [3], the pressure to select antimicrobial drugs in
hospitals appears to be even higher than in outpatient care [4].
An estimated proportion of 36-49% of hospitalised infants and
children receive antibiotics [5-9]. The frequent use of antibiotics
is considered to be one of the main reasons for the high prevalence
of antimicrobial resistance observed in hospitals [10]. Adverse
drug events and excessive costs of treatment are also reasons for
concern [8,11], particularly considering that 15-45% of antibiotic
treatment regimens for paediatric patients may be inappropriate
[6,12,13].

Surveillance of antimicrobial use in hospitals is therefore important
to identify prescribing trends, to link results with antimicrobial
resistance data, and to identify areas for improvement.

In this study, we present the results of a survey conducted in
2007 to describe the prevalence of antibiotic use in hospitalised
children in Italy. Data have been collected in Bambino Gesu

Children’s Hospital in Rome, which is the paediatric hospital with
the highest annual number of inpatients in Italy.

Materials and methods

Description of the hospital

Bambino Gesu Children’s Hospital is one of the nine children’s
hospitals in Italy. It is a research hospital within the National
Healthcare System and includes two different sites, one located
in Rome and the other in Palidoro on the sea coast north of Rome.
It is organised in 13 departments and has a total of 607 inpatient
bed capacity (444 in Rome and 163 in Palidoro).

In 2007, there were 33,050 hospital inpatient admissions, with
a mean length of stay of 5.3 days. The mean number of monthly
admissions was 2,738, ranging from 2,016 in August to 3,049 in
March. In June, there were 2,893 inpatient admissions.

Population under study

The point prevalence study was conducted in all hospital
departments from 4 to 16 June 2007. Data on antibiotic use were
collected by reviewing medical charts of all patients hospitalised for
>48 hours. For each hospitalised child, information was collected
on age, sex, main diagnosis at admission and the type and number
of antibiotics administered. Data was also recorded on whether the
antimicrobial drugs were prescribed on the basis of clinical signs
suggestive of infection, but without microbiological confirmation
(i.e. on an empirical basis), or administered for infections that
were laboratory confirmed (i.e. based on microbiological findings),
or related to prophylaxis.

The antibiotic prescription rates were calculated for the entire
hospital and by type of unit, i.e. intensive care units (ICUs), surgical
wards and medical wards, including all non-surgical wards apart
from ICUs.

Statistics

Statistical analyses were conducted using STATA 8.2 (Stata
Corporation, College Station, Texas, USA).

Differences in rates between groups were compared using the
chi-square test or Fisher's exact test; t-test or Mann-Whitney non-
parametric test were used to compare continuous variables.

Results

A total of 412 hospitalised children were evaluated; their median
age was 42.3 months (range 0-806 months), and 229 were males
(55.6%). Antibiotics were prescribed for 181 of the 412 patients
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(43.9%). The prevalence of antibiotic use was higher in older
children, ranging from 33.7% in 0-6-month-old infants (32/95) to
42.4% in children aged from seven months to five years (61/144)
and 49.1% in children older than five years (85/173) (chi-square
for trend: p=0.049). No statistically significant differences by sex
were noted.

Out of the total 412 children, 236 were hospitalised in medical
wards, 129 in surgical wards and 47 in ICUs. The median age of
patients differed significantly, being lowest in ICUs and highest
in surgical wards (Table 1). The prevalence of antibiotic use was
37.7% in medical wards, 51.1% in ICUs and 52.2% in surgical
wards (Table 1). Prevalence by diagnosis at admission is shown
in Table 2.

Of the 181 children who were treated with antibiotics,
78 (43.8%) received more than one drug. The prevalence of
combination therapy was thus 18.9%.

The total number of antibiotic courses was 255, i.e. a mean of
1.4 drugs per treated child.

As shown in Figure 1, the top five ranking antibiotics were
amoxicillin in combination with clavulanic acid, ceftazidime,
ceftriaxone and amikacin.

Antibiotics were prescribed empirically in 51.0% of cases; in

40.8% of cases the drugs were used for prophylaxis, and in 8.2% of
cases the treatment was based on microbiological data (Table 3).

FIGURE 1

Number of rescrthions by antibiotic drug, Bambino Gesu
Children’s Hospital, Rome, Italy, June 2007

isoniazid

linezolid
sulfonamides
eritromicin
cefuroxime
ampicillin+sulbactam
irazinamide

TABLE 2

Prevalence of antibiotic use, by diagnosis at admission, Bambino
Gesu Children’s Hospital, Rome, Italy, June 2007

Diagnosis at admission Number of paﬁgr?t'gbr?ercg'{ving

patients antibiotics (%)
gznmdpituggzlsg signs and ill-defined 72 33 (45.8)
Congenital malformations 48 22 (45.8)
Diseases of the cardiovascular system 43 11 (25.6)
Diseases of the respiratory system 42 25 (59.5)
Diseases of the digestive system 30 12 (40.0)
Systom and connactve Hess 22 10 (45.5)
ggpg;gions originating in the perinatal 17 4 (23.5)
Diseases of the genitourinary system 16 10 (62.5)
Disorders of the nervous system 13 2 (15.4)
Neoplasms 11 8 (72.7)
Injury and poisoning 11 5 (45.5)
Infectious and parasitic diseases 9 7 (77.8)
Diseases of the sense organs 8 6 (75)
Mental disorders 6 0 (0)
fngﬁgmaifwegso?'fg;rr:se blood and blood- 4 2 (50.0)
Endocrine, nutritional and metabolic 4 0 (0)
diseases, and immune system disorders

TABLE 3

Number of prescriptions by antibiotic class and reasons for
Erescription (microbiological data, clinical data, prophylaxis),

ambino Gesu Children’s Hospital, Rome, Italy, June 2007

=
=
=
1=
=
j—
M —
netimicin Jumm PN Microbiological Clinical data Prophylaxis
cew;t;fz;gg&: Antibiotic class data [05 %) (%) Total
A
metronidazole = cephalosporins 2(2.2) 40 (44.4) 48 (53.4) 90
levofloxacin e
cpan = penicillins 5 (11.4) 23 (52.3) 16 (36.3) 44
gentamicin —— - "
e —— aminoglycosides 5 (12.8) 18 (46.2) 16 (41.0) 39
te'lcupla_n n _—— .
tobramicin e —— macrolides 0(0) 13 (93.0) 1 (7.0) 14
C%[g;‘rgpoé?ﬂzeor} ———
vancominicin jr—— vancomycin 1(7.0) 12 (86.0) 1 (7.0) 14
claritromicin r———————
e carbapenems 1 (10.0) 7 (70.0) 2 (20.0) 10
ceftr'la)_(g_ne i — R —
B I , Others 7 (16.0) 17 (39.0) 20 (45.0) Al
0 5 10 15 20 % 30 » 40 Total 21 (8.2) 130 (51.0) 104 (40.8) 255

Number of prescriptions

TABLE 1

Prevalence of antibiotic use, by basis for prescription (microbiological data, clinical data or prophylaxis), and by type of ward, Bambino

Gesu Children’s Hospital, Rome, Italy, June 2007

Intensive care

Medical ward Surgical ward units (ICUs) p-value
Number of patients 236 129 47 -
Patients’ median age in months (range) 36.8 (0-512) 68.7 (0-807) 2.6 (0-222) < 0.001
Number of patients receiving antibiotics based on microbiological data (%) 5(2.1) 1 (0.07) 6 (12.7) < 0.001
Number of patients receiving antibiotics based on clinical data (%) 65 (27.5) 19 (14.7) 9 (19.1) n.s.
Number of patients receiving antibiotics for prophylaxis (%) 19 (8.0) 48 (37.2) 9 (19.1) < 0.001
Total number of patients receiving antibiotics (%) 89 (37.7) 68 (52.7) 24 (51.1) 0.013
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The use of cephalosporins was almost evenly distributed between
empirical therapy and prophylaxis, while penicillins were most
frequently used for empirical therapy.

Penicillins and aminoglycosides were the two categories of drugs
that were most commonly prescribed on the basis of microbiological
data.

The highest proportion of children receiving antibiotics prescribed
on the basis of microbiological data was found in ICUs (25.0%
vs. 5.7% and 1.5% in medical and surgical wards, respectively;
p<0.01), while medical wards ranked first in proportion of empirical
treatments (73.0% vs. 37.5% in ICUs and 27.9% in surgical
wards; p<0.01), and surgical wards in prophylactic use (70.6% vs.
37.5% in ICUs and 21.3% in medical wards; p<0.01).

Discussion

In 2005, Italy ranked third among European countries with the
highest consumption of antibiotics in outpatient care [14], and
a recent literature review of studies published in USA, Canada,
north-central Europe and Italy found that Italy also has one of
the highest paediatric outpatient antibiotic prescription rates
[15]. Although a strong positive correlation between the extent of
antibiotic consumption in outpatient and inpatient care has been
shown [4], no national data on hospital consumption have been
collected in Italy up to now, and no national policies on the prudent
use of antibiotic have been implemented.

In western Europe, studies on hospital use of antibiotics in
children are few [5,6,9]. In comparison with these findings, our
results show higher prevalence of antibiotic use than those observed
in the Netherlands and Switzerland in the late 1990s and early
2000s where prevalence rates were 36% [5,6], yet lower than
those reported from UK in 2006 (49%) [9]. The proportion of
prescriptions that had been based on microbiological data was also
similar to that reported by these European surveys.

Our study has some limitations. Firstly, it was conducted in one
hospital only, and its results cannot be considered representative
of the whole country. Secondly, it was conducted in June, when
the number of children admitted with respiratory infections
could have been lower than observed in other periods of the year.
Since respiratory tract infections are one of the leading causes of
antimicrobial use in children [2], we could have underestimated the
prevalence. Thirdly, information on the start of antibiotic therapy
was not collected, so we cannot exclude the possibility that some
children had already been on therapy at admission. Lastly, we did
not evaluate the appropriateness of antibiotic prescriptions and
we did not investigate if prescriptions were due to nosocomial
infections.

In our study, the most frequently used antibiotic was the
combination of amoxicillin plus clavulanic acid, as observed in
primary care [1,14]. This finding confirms that hospital antimicrobial
use tends to display a similar distribution pattern to that observed
in the ambulatory use [4].

A number of interventions including persuasive and restrictive
methods have been shown to be effective in reducing antimicrobial
use in hospitals [16]. The commonly prescription pattern observed
in hospitalised and outpatient children underscore the need to
implement actions targeting both primary care and hospital
paediatricians. However, it is well known that health indicators, such
as infant mortality rate, vaccination coverage and hospitalisation
rates, vary widely across lItaly [17]. Variability in outpatient

antibiotic prescribing profiles by geographical area has also been
shown [18], and it is likely that antibiotic use in children would
also differ by hospital. It is therefore advisable to collect data at
both hospital and national level, in order to identify priority areas
and design interventions tailored to specific circumstances.

Since early 2000s, Bambino Gesu Children’s Hospital has
implemented a series of measures, including collection of data on
antimicrobial resistance, introduction of guidelines for diagnosis
and treatment of infectious diseases such as bronchiolitis and acute
gastroenteritis, which could have affected the prescribing habits.

An important issue identified in our results is the high proportion
of children who received surgical prophylaxis. In fact, 71% of
patients treated with antibiotics in surgical wards received their
prescription for prophylaxis, compared to 13-42% reported by
other authors [6,7]1.

The fact that ceftadizime, a parenteral third-generation
cephalosporin, ranked first (together with amoxicillin + clavulanic
acid) in prescription frequency is also a reason for concern.

Though we did not evaluate the appropriateness of antibiotic use,
these results highlight the need to introduce guidelines for surgical
prophylaxis in children, and to further investigate the reasons for
prescribing parenteral antibiotic therapy in paediatric hospitals.
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