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Purpose: The purpose was to analyze drug prescription and antibiotic use by age and sex in
Italy’s Campania Region, and to estimate the distribution of prescription rates in children (<14
years old), adults (between 15 and 65 years old), and older adults (>65 years old) at
a municipality level.

Methods: This was a retrospective analysis of pharmacy records in Campania (Southern
Italy), in 2016. Difference in antibiotic prescriptions in different age groups was assessed
by prevalence rates. Age-adjusted prevalence rates were categorized into quintiles and
mapped by the patient’s municipality of residence. Relationship between prevalence rates
for the different age groups was estimated using the non-parametric Spearman rank
correlation test.

Results: There were 2,738,118 were patients with at least one antibiotic prescription.
Antibiotics prescription was higher in children aged <5 years and in the older adults
aged >70 years. Prevalence rate distribution was different among municipalities in all
age groups. A positive correlation between the rank distribution of prevalence rates at
municipality level was identified for children and adults (rs=0.56; P<0.01), adults and
the older adults (rs=0.79; P<0.01), and children and the older adults (rs=0.46; P<0.01).
Among the studied age groups, the most prescribed antibiotic class was penicillin
(except the older adults aged >85 years) ranging from 45% in children to 27.2% in
the older adults. Fluoroquinolones were the least prescribed antibiotic class, ranging
from 0.2% in children to 30.2% in the older adults.

Conclusion: A considerably high use of antibiotic drugs has been detected in Campania
Region, with values exceeding the regional and national average. Prescriptions at municipal
level differ from one age group to another. Antibiotic use is often unjustified, and to decrease
the number of prescriptions and improve their appropriateness, several measures at territorial
level are recommended.

Keywords: antibiotic use, drug utilization, prescription patterns, real-world data

Introduction
Antibiotics are the most prescribed drugs in outpatient populations,'-* but more than
30% of patients take them unnecessarily.* The World Health Organization (WHO)
advocates the correct use of antibiotics to avoid antibiotic resistance, which has
reached alarming levels across the globe.*

Antibiotics are widely prescribed therapeutic agents for children and the older
adults in community settings. Although some conditions do not typically benefit
from antibiotic therapy, these drugs are frequently used to treat colds and bronchitis
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(which are the most common conditions in children); and
bacterial infections such as urinary tract infections (UTIs),
pneumonia, and skin/soft tissue infections (common in the
older adults).” It has been estimated that nearly 50% of
children’s antibiotic prescriptions are unnecessary® and do
not comply with national guidelines.’

Antibiotic misuse causes unnecessary expenditure,
overuse of health services (as patients keep consulting
their general practitioners [GPs] for subsequent similar
problems), unnecessary side effects, and the possible
development of antibiotic resistance.®’ Thus, antibiotic
misuse and overuse impact many aspects of public health.®

Different antibiotic prescribing patterns exist according to
age and geographical settings.” Indeed, differences in antibiotic
prescription rates were found not only between different coun-
tries but also at a regional level. In Europe, these geographical
variations have been attributed to socioeconomic (eg, financial
wellbeing and access to health insurance), sociodemographic
(eg, urbanization), and cultural (eg, educational level, prescrib-
ing norms, and patient demands) factors.®’ Furthermore, there
is evidence that antibiotic prescription rates vary considerably
according to age and sex.™'° In Italy, where the consumption of

systemic antibiotics is higher than the European average,™'""'*

antibiotic prescription rates vary among different regions, ™' >4
showing a higher antibiotic consumption in Southern Italy.
Particularly, Campania is the region with the highest antibiotic
consumption.> According to earlier estimates of a recent
study, in this region, there is a strong relationship between
antibiotic prevalence rates and sociodemographic and socio-
economic factors at a municipality level.'® Nevertheless, this
work did not analyze prescriptive patterns related to age, sex
and type of class of antibiotic drugs. Reason why, the aims of
the present study are to (a) analyze outpatient drug prescrip-
tions records in Campania to describe patterns of antibiotic use
by age and sex, and (b) estimate the distribution of prevalence
prescription rates in children, adults, and the older adults >65
years at a municipality level.

Materials and Methods

Setting

The Italian National Health Service (NHS) has been decen-
tralized at national, regional, and local level since 2001."”
Campania, one of the largest regions of southern Italy, had
a population of 5,850,850 inhabitants up to 1 January 2016.'*
As all other Italian regions, it provides health care services
(free or at a nominal charge) to all citizens and legal foreign
residents through Local Health Units (LHUs). Each LHU

corresponds to a geographic area in Campania, which are
five: Naples (including three LHUs: Nal, Na2, Na3),
Avellino (Av-LHU), Benevento (Bn-LHU), Caserta (Ce-
LHU), and Salerno (Sa-LHU). Each one is constituted by
healthcare districts, which aggregate different municipalities.
Overall there are 550 municipalities.

Data Source

For the present study, we analysed pharmacy claims data-
bases of Campania region. These databases contain
records of all drugs dispensed by retail pharmacies and
reimbursed by the NHS, information regarding the
patient’s identification code, drug code, number of
Defined Daily Doses (DDD), formulation, number of
packages for each claim, date of prescription, date of
dispensation, and drug price. All drugs were classified
according to the Anatomical Therapeutic Chemical
(ATC) classification system."’

Pharmacy claims databases were linked to civil regis-
tries, containing demographic information (ie, age, sex,
LHU and municipality of residence) of all residents cov-
ered by the Regional Health System (RHS). The above
databases had been previously validated and used to pro-
duce drug-utilization information.** %

Data sources were matched by record linkage analysis
through a unique and anonymous personal identification
code. Such code was created by a database manager unin-
volved in the data analysis, preventing patient identifica-
tion. Therefore, informed consent forms were not required.

Cohort Definition
We conducted a descriptive cross-sectional drug use study
which included the entire Campania population of
5,850,850 inhabitants. Noteworthy is that the study sample
represented about 10% of the total Italian population.
The whole studied cohort was divided into three groups
(children aged <14 years, adults aged between 15 and 65
years, and the older adults aged >65 years) and distributed
into the 550 municipalities. The entire Campania’s popula-
tion was also stratified by age (0-6, 7-14, 15-24, 25-34,
3544, 45-54, 55-64, 6574, 75-84, and >85 years) and
by sex. In our analysis, official data on resident population
in the Italian municipalities, which are available on Demo
Istat website, were up to date until January 1, 2016.'®

Outcomes
Prevalence rate was used as a measure to estimate the
degree of exposure to antibiotic prescription.
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Prescription data for the year 2016 with all dispensed
ATC-code ‘JO1' drugs were analyzed. Study drugs are
listed in Supplementary material. The outpatient parenteral

therapy (OPAT) was not included in the analyses.
Antibiotic prevalence rates for the overall treated patients
were calculated as the proportion of the population who
received at least one prescription of ‘JO1’ drugs (ATC-II
level) in 2016. While, antibiotic prevalence rates for patients
treated with different drug class (ATC-III level) were calcu-
lated as the proportion of the population who received at least
one prescription of penicillins, cephalosporins, macrolides,
fluoroquinolones and the other drug classes involved in the
study, in order to focus on drugs with prevalence rate >1%.
Prevalence rates were estimated by age and sex.
Atmunicipality level, prevalence rates for adults and the older
adults were adjusted by age using a direct standardization method,
where the standard population (also known as reference popula-
tion) was the population in Campania up to January 1, 2016.

Statistical Analysis

The age-adjusted prevalence rates were categorized into
quintiles and mapped by the patient’s municipality of resi-
dence. Values were presented as mean + standard deviation
(STD). The coefficient of variation (CV) was also calculated
as a measure of dispersion (CV = STD/mean). Confidence
intervals (Cls) were not calculated as they were not relevant
due to the high number of individuals in the study population.
The relationship between prevalence rates for children,
adults, and the older adults was estimated using the non-
parametric Spearman rank correlation test.

A logistic regression analysis was performed for each
of the most common antibiotic classes to evaluate the
association between receiving an antibiotic prescription
and gender, age group and municipality type.

All analyses were performed using SPSS software ver-
sion 17.1 for Windows (SPSS Inc, Chicago, IL, USA), and
a p-value of <0.05 was considered to be statistically signifi-
cant. Maps for antibiotic prevalence rates were generated by
a custom script that uses an Application Programming
Interface (API) offered by MapBox (www.mapbox.com).

Results

In 2016, 2,738,118 patients in Campania received at least
one antibiotic prescription. The total antibiotic prevalence
rate was 46.8%, 50.3% for females and 43.2% for males.
While, the prevalence rates among different age groups,
were 43.8% for children, 42.4% for adults, and 65.8% for
older adults.

Penicillins were the most commonly prescribed anti-
biotic class (ie, 57.8% of the population treated with anti-
biotics) showing that 27.0% of the total population in
Campania received at least one prescription of this type
of drug.

The prescription rate for cephalosporins was 14.3% of
the total population, 13.1% for macrolides and 12.6% for
fluoroquinolones.

Figure 1 shows Campania’s antibiotic prevalence rates
regarding age and sex, in 2016.

Antibiotics prescription was higher in children aged <5
years and in the older adults aged >70 years. Particularly, the
highest prevalence rates values were noted for 4-year-old
children (60.7%) and 71-year-old individuals (80.3%). After
the age of 4, prevalence rates decreased rapidly, reaching the
lowest value at 14 years (31.6%). Thereafter, rates progres-
sively increased, reaching the highest value at 71 years of age.

Among children, prevalence rates were slightly higher
in males than females (46.8% vs 45.4%, respectively).
Among adults, females had average antibiotic prevalence
rates higher than males (52.0% vs 44.7%, respectively).
The prevalence rates trend was again inverted in the older
adults group (70.2% for males vs 67.5% for females). The
highest prevalence rates value was reached by 71-year-old
females (81.8%), while the lowest one was reached by 33-
year-old males (29.3%).

Table 1 shows antibiotic use of the most commonly
prescribed antibiotic classes by gender and age group in
2016, as a percentage of people receiving at least one
antibiotic prescription.

Penicillins were the most prescribed antibiotic class
in all age groups, except for the older adults aged >85
years. Regarding the treated population, prevalence rates
ranged from 67.9% in children aged <6 years to 45.2%
in the older adults aged >85 years. For the class of
Fluoroquinolones, the results were clearly different, in
fact, they are the class of antibiotics prescribed less
frequently in children <6 years of age (0.3%) while in
terms of prescription records higher values in the older
adults (50.0%). The percentage of patients treated with
macrolides gradually decreased from 41.7% in children
aged <6 years to 22.0% in the older adults aged >85
years. Finally, the percentage of treated with cephalos-
porins was similar between children group and the older
adults’ group, reaching the highest value in the older
adults aged >85 years (45.3%) (Supplementary
materials).
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Figure | Antibiotic prevalence rates by age and sex in Campania, 2016.
Patterns of antibiotic use were assessed by using prescrip-  from 33.1% in Benevento to 47.9% in Naples2 (mean 42.7

+5.0%, CV=0.12). In adults, they ranged from 37.9% in

Benevento to 46.1% in Naples2 (mean 41.9+2.6%,

tion prevalence rates according to age within each LHU. In

children, standardized prevalence rates at LHU level ranged

Table | Prevalence Rates of Antibiotic Prescription Stratified by Drug Classes and Patients’ Characteristics

Penicillins Cephalosporins | Macrolides Fluoroquinolones | Others* Overall Treated
N=1,582,549 N=833,889 N=765,284 N=736,308 N=417,655 Patients
(57.8%) (30.5%) (27.9%) (26.9%) (15.3%) N=2,738,118
Gender
F 862,985 (57.4%) | 451,770 (30.0%) 422,431 (28.1%) | 411,307 (27.4%) 301,722 (20.1%) | 1,503,703
M 719,564 (58.3%) | 382,119 (31.0%) 343,053 (27.8%) | 325,001 (26.3%) 115,933 (9.4%) 1,234,415
Age Groups
Children
0-6 127,138 (67.9%) | 72,752 (38.9%) 78,138 (41.7%) | 575 (0.3%) 6823 (3.6%) 187,176
7-14 118,214 (58.2%) | 70,278 (34.6%) 69,628 (34.3%) | 2143 (1.1%) 1,019 (5.0%) 20,296

Adults

15-24 137,433 (54.4%) | 66,179 (26.2%) 73,914 (29.3%) | 32,475 (12.9%) 30,838 (12.2%) | 252,522

25-34 148,174 (56.3%) | 65,219 (24.8%) 71,196 (27.1%) | 53,608 (20.4%) 38,668 (14.7%) | 263,089

3544 189,157 (57.8%) | 85,303 (26.0%) 88,258 (27.0%) | 80,213 (24.5%) 51,113 (15.6%) 327,471

45-54 249,173 (59.8%) | 109,563 (26.3%) 109,656 (26.3%) | 118,767 (28.5%) 66,721 (16.0%) | 416,694

55-64 241,738 (60.4%) | 114,034 (28.5%) 105,252 (26.3%) | 135,817 (33.9%) 66,664 (16.6%) | 400,461

Older Adults

65-74 210,445 (58.3%) | 118,85 (32.9%) 93,295 (25.8%) 153,245 (42.5%) 70,959 (19.7%) 360,94

75-84 120,187 (50.8%) | 90,751 (38.4%) 56,058 (23.7%) 114,27 (48.3%) 52,544 (22.2%) | 236,376

852 40,89 (45.2%) 40,96 (45.3%) 19,889 (22.0%) | 45,195 (50.0%) 23,135 (25.6%) | 90,429

Notes: Drug classes were not mutually exclusive. Prevalence rates were calculated by dividing the number of patients receiving almost one prescription of a specific drug
class by the total of patients treated with antibiotics. *Others: JOIAA Tetracyclines, JOIBA Amphenicols, JOIEE combinations of Sulfonamides and Trimethoprim, Incl.
derivatives, JO|FF Lincosamides, J01GB other Aminoglycosides, J0IMB other Quinolones, J01 XA Glycopeptide Antibacterials, J0|XD Imidazole derivatives, J01XE Nitrofuran
derivatives, J0I XX other antibacterials.
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CV=0.06); and in the older adults, from 59.9% in Benevento
to 71.8% in Naples2 (mean 65.3+4.2%, CV=0.06).

Figure 2 shows the distribution of antibiotic prevalence
rates, in quintiles by municipality within each LHU, for
children (Figure 2A), adults (Figure 2B), and the older
adults (Figure 2C). Distribution of prevalence rates dif-
fered among the age groups.

Among children, higher rates were observed in the
coastal areas around Naples, northern Caserta, and eastern
Avellino (50.2-68.0%). For the Coastal areas around

A Children

Naples up to southern Caserta and western Avellino, high
prevalence rates were recorded both for adults (46.3—
59.5%) and the older adults (71.0-89.5%). Benevento
and Salerno showed lower prevalence rates compared to
other areas for the three age groups.

For children, prevalence rates reached the lowest value
in Corleto Monteforte (Sa-LHU) with 11.3%, and the
highest in Guardia Lombardi (Av-LHU) with 68.0%
(mean 41.8+£10.0%). For adults, the lowest value was in
Omignano (Sa-LHU) with 11.4% and the highest in

B Adults

Prevalence rates (%) _ A Prevalence rates (%)
113-338 Sa 114-351
338-400 ; 35.1-400
400-45.1 400-4238 (‘ “
B ssa1-502 Ca® B 28-463
B s02-680 B 463505 R
C Older Adults

Prevalence rates (%)

106-548
548-606
60.6-64.9
64.9-71.0

=)
B 7no0-895

Figure 2 (A) Antibiotic prevalence rates (%) in children at a municipality level in Campania. (B) Antibiotic prevalence rates (%) in adults at a municipality level in Campania.
(C) Antibiotic prevalence rates (%) in older adults 265 years at a municipality level in Campania.
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Moschiano (Av-LHU) with 59.5% (mean 40.9+6.7%,
CV=0.16). For the older adults’ group, prevalence rates
reached the lowest value in Romagnano al Monte (Sa-
LHU) with 10.6% and the highest in Marzano di Nola (Av-
LHU) with 89.5% (mean 62.2+9.9%, CV=0.16).

We found a statistically significant correlation of the
rank distribution (rs) at municipality level of the preva-
lence rates between children and adults (rs=0.56; P<0.01).
Furthermore, a positive correlation was also found
between adults and the older adults (rs=0.79; P< 0.01),
and children and the older adults (rs=0.46; P< 0.01).

Table 2 reports the results of the multivariate analysis
for each of the most commonly prescribed antibiotic
classes. The age group and municipality type were the
main determinants of receiving at least one drug prescrip-
tion for each of the antibiotic classes. In particular, being
a child compared to an adult was the factor associated with
the highest risk of drug exposure for penicillins, fluoroqui-
nolones and macrolides (Penicillins, OR=1.22, 95% C.I.
1.21, 1.23; Macrolides, OR=1.66, 95% C.I. 1.21, 1.23).
Instead, patients older than 65 years old (the older adults
age group) compared to adults had a higher risk of receiv-
ing at least a prescription of cephalosporins (OR=2.48,
95% C.I. 2.46, 2.49) and Fluoroquinolones (OR=1.57,
95% C.I. 1.56, 1.58).

Furthermore, living in an urban municipality also
slightly  increased the probability of receiving
a prescription of penicillins (OR=1.09, 95% C.I. 1.08,
1.10), cephalosporins (OR=1.08, 95% C.I. 1.07, 1.09)
and fluoroquinolones (OR=1.08, 95% C.I. 1.08, 1.09).

Discussion

In Italy, differences in interregional antibiotic prescribing rates
have already been described in the literature, with a higher
consumption in southern Italy compared to the northern
regions.>*'**® However, to the best of our knowledge, this
is the first study comparing intraregional differences in anti-
biotic prescription rates for children, adults, and the older
adults at municipality level in Italy.'® Particularly, antibiotic
consumption in Campania is described as the highest in Italy.'

In our study, we found considerable differences at municipal-
ity level for antibiotic prevalence rates in children (11.3-68.0%),
adults (11.4-59.5%), and the older adults (10.6-89.5%). These
data confirmed the results from a previous study conducted in the
same cohort of patients, which showed higher prevalence rates in
coastal areas around Naples up to southern Caserta and eastern
Avellino. Furthermore, the study concluded that higher preva-
lence rates were related to urban municipalities and low average
annual income levels.'® In our study, we observed a statistically
significant correlation of rank distributions of prevalence rates at
municipality level between children, adults, and the older adults.
Different factors may explain these geographical differences
observed in all three groups, such as socio-cultural, demographic,
economic determinants, as well as different prescribing attitudes
between physicians.’

In 2016, antibiotics represented 8.4% of the total phar-
maceutical expenditure in Campania, with a per capita
value of 15€. A large variability existed among prevalence
prescription rates and the different LHUs, with a lowest
expenditure value in Benevento (12€ per capita) and the
highest in Naples3 (18€ per capita)."”

Table 2 Multivariate Regression Analysis of Antibiotic Prescription

Characteristics Penicillins Cephalosporins Fluoroquinolones Macrolides
Adjusted OR p-value Adjusted OR p-value Adjusted OR p-value Adjusted OR p-value
(95% CI) (95% ClI) (95% CI) (95% CI)
Gender
Female Reference Reference Reference Reference
Male 1.039 (1.034-1.044) <0.001* 1.034 (1.029-1.040) <0.001* 1.024 (1.018-1.029) <0.001* 0.961 (0.956-0.966) <0.001*
Age Groups
Children 1.220 (1.211-1.229) <0.001* 0.021 (0.020-0.021) <0.001* 1.531 (1.520-1.543) <0.001* 1.655 (1.643—1.667) <0.001*
Adults Reference Reference Reference Reference
Older adults 0.826 (0.821-0.831) <0.001* 2.477 (2.463-2.492) <0.001* 1.569 (1.560-1.579) <0.001* 0.883 (0.877-0.889) <0.001*
Community
Rural Reference Reference Reference Reference <0.001*
Urban 1.094 (1.085-1.102) <0.001* 1.084 (1.074-1.093) <0.001* 1.084 (1.074-1.094) <0.001* 0.978 (0.969-0.987) <0.001*

Note: *p-value less of 0.05 was considered to be statistically significant.

Abbreviations: OR, odds ratio; Cl, confidence interval.
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In this study, we also analyzed antibiotic prescription
rates according to age. The highest prevalence rates were
observed in patients aged 71 years (80.3%) followed by
4-year-old children (60.7%). High prescription rates were
also observed in other studies for the same age groups.>?’

In children, the high consumption of antibiotics could be
due to their use to treat acute otitis media and upper respiratory
tract infections, two of the most prevalent pediatric infections
and a major source of inappropriate antibiotic prescribing in
outpatient settings.”® In Europe, respiratory infections repre-
sent the second leading condition in children according to the
Disability-Adjusted Life Years (DALY) score.® However, this
does not justify antibiotic overuse in this age group because
common cold and sore throat are usually viral pathological
conditions, self-limiting, and often easily self-managed.® On
the other hand, the implementation of clinical practice guide-
lines on the correct use of antibiotics to treat acute otitis media
in children could avoid antibiotic therapy in 75% of the cases.’
In the older adults, higher antibiotic prescription rates are
justified due to major health problems related to age.’

We also noted differences in antibiotic prevalence rates by
sex, even though doctors are often impartial when prescribing
drugs. The analysis showed a higher use of antibiotics in
females when aged between 17 and 77 years. In an observa-
tional study conducted in Spain, antibiotic prescription rates
were also higher in females aged between 15 and 65 years, and
it was proportionately related to the frequency of medical
visits.”>>° This relationship was later confirmed by one sys-
tematic review in 2016>" and a study conducted in the Italian
region of Lombardy.” Furthermore, other studies have also
described higher antibiotic prescription rates in females,
mainly due to the treatment of UTIs and a greater number of
consultations.*® The prevalence rates trend was reversed in the
older adults group. In males, the prevalence rate of antibiotic
prescription was higher in the older adults, possibly because of
a higher prevalence rate of chronic diseases,'® higher GPs
consultation rates, and increased UTIs.>!

Our analysis showed that the most prescribed antibiotic
class were penicillins (ie, 57.8% of the population treated with
antibiotics), followed by cephalosporins (30.5%), macrolides
(27.9%), and fluoroquinolones (26.9%). Indeed, penicillin is
regarded as the first-choice drug when treating the most com-
mon infectious diseases in children® and the most common
respiratory drug infections in patients of all ages.’
Cephalosporins are used as a second-line therapy to treat the
most common pediatric respiratory infections (ie, non-type

I allergy to penicillin, treatment failure with antibacterial

agents, and presence of severe symptoms).® Of note, in some
countries cephalosporins can only be used in hospitals.” The
overuse of oral cephalosporins is deemed to be unjustified
since these are not recommended as a first-choice therapy for
acute otitis media or pharyngotonsillitis, the two most com-
mon pediatric infectious diseases.

The most prescribed antibiotic class recorded in the
three age groups was the Penicillin, except for patients
aged >85 years. According to a summary of European data
on antibiotic consumption, penicillin was the most fre-
quently used antibiotic throughout the countries, as we
also saw in our study, while the use of other antibiotic
classes varied considerably between countries.’> This
trend has also been evidenced in other studies.'>3%1+33

In the older adults >85 years, the most prescribed
antibiotic class were fluoroquinolones (50.0%), thus con-
firming the results of a case control study conducted in
Lombardy with the same population.’ The European
Surveillance of Antimicrobial Consumption (ESAC) stated
that the outpatient use of quinolones has been one of the
fastest growing antibiotic classes since the start of their
survey in 1997. In Italy, quinolones’ highest prescription
rate was recorded in 2009, and it continues to increase.?®

Still, this does not justify fluoroquinolones’ high prescrip-
tion rates. Some evidence has demonstrated that their use for
treating community-acquired respiratory tract infections, such
as pneumonia, has increased in the United States, especially
among patients aged >65 years.” However, in most European
countries they are not recommended as first-line antibiotics for
the treatment of lower respiratory tract infections in ambulatory
care. The inappropriate use of fluoroquinolones, both in the
older adults and to treat respiratory diseases, will inevitably lead
to the emergence of resistant pneumococcus (Streptococcus
pneumoniae) and resistant Gram-negative organisms.”®

There are some limitations to our study. We performed
a cross-sectional study using pharmaceutical records,
which do not provide information about the diagnosis.
Therefore, we were unable to explore the prescriptions’
appropriateness because the diagnosis details were una-
vailable from our data sources.

The main strengths of our study lie in providing an over-
view of antibiotics use based on data sources with full cover-
age of the antibiotic prescriptions for a geographically defined,
stable population.***> Antibiotic overuse and misuse contri-
bute to the development of resistance, treatment failure, and
high health costs. Local policies, following WHO’s recom-
mendations, should provide training and information to citi-
zens and health care professionals to optimize health
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resources. Successful elements from other countries’ activities
should also be implemented.**>’

Modifying prescribing patterns is not an easy task. There is
evidence that interventions combining educational material
and prescribing feedback have successfully promoted appro-
priateness in drug prescription.®®*° Furthermore, synergies
between different actors involved in healthcare delivery can

help achieving better results.

Conclusion

Our study highlights antibiotic prescription differences at
a municipality level in Campania and shows large differ-
ences within the same Local Health Unit (LHU) according
to age. Despite national and international guidelines, aim-
ing to optimize antibiotic prescription in community out-
patients, antibiotic use in Campania is considerably higher
than in other Italian regions or countries.” Moreover, the
use of second-line antibiotics is common. On the other
hand, we evidenced that different levels of NHS expendi-
ture exist within the same geographical area.

In such a context, this study could be a valid back-
ground to be used in planning formal audits concerning the
prescribing approach to relevant clinical needs in commu-
nity-acquired infections.
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