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Antimicrobial resistance (AMR) is widespread and repre-
sents a current global public health problem, with the fore-
cast of 10 million deaths per year globally by 2050 (1). AMR
occurs when bacteria, virus, fungi and parasites no longer
respond to the antimicrobial agents. A microorganism is
defined as multidrug-resistant when it does not show sus-
ceptibility to at least one agent in three or more antimicro-
bial categories when tested in vitro (2,3). Multidrug-resistant
organisms (MDROs) threaten the security of healthcare sys-
tems and communities both on economic and health safety
levels (4,5). When antimicrobials become ineffective, infec-
tions become difficult to threat, increasing the risk of dis-
ease spread, severe illness and death. According to the latest
report on the global burden of bacterial AMR, deaths in the
world related to AMR amount to approximately 4.95 million,
and those actually attributed to the onset of resistant bacte-
rial strains is approximately 1.27 million (6). Added to this is
the lack of commitment to research and development of new
antimicrobials, which has led the World Health Organization
(WHO) to highlight that AMR is one of the top 10 global pub-
lic health threats facing humanity.

In 2020, there were approx. 800,000 infections with
35,000 deaths in the European Economic Area (EEA), while
the economic burden of AMR was estimated to range at least
€1.5 billion in the year 2007 alone (7-9).

Antimicrobial resistance surveillance is essential to eval-
uate the resistance of specific pathogens to different classes
of therapeutically relevant antibiotics, to study the spread of
antibiotic resistance in the country and to follow its trend over
time. The Italian Antibiotic-Resistance Surveillance System
(AR-ISS), coordinated by the Istituto Superiore di Sanita (the
National Institute of Health in Italy), is based on a network of
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hospital laboratories present throughout the country, which
send routine antibiotic susceptibility data for selected path-
ogens from invasive infections (blood or cerebrospinal fluid).
The results of the surveillance for the year 2022 and the trend
evaluation for 2015-2022 showed the reports obtained from
173 laboratories of 21 Italian regions. The main microorgan-
isms isolated from 77,121 isolates obtained from blood (99%)
and liquor (1%) were Escherichia coli (n = 25,879; 33.6%),
Staphylococcus aureus (n = 14,909; 19.3%), Klebsiella pneu-
moniae (n =11,790; 15.3%), Enterococcus faecalis (n = 8,284;
10.7%), Enterococcus faecium (n=6,084; 7.9%), Pseudomonas
aeruginosa (n = 6,042; 7.8%), Acinetobacter spp. (n = 2,898;
3.8%) and Streptococcus pneumoniae (n = 1,235; 1.6%). This
report was conducted when the SARS-CoV-2 pandemic was
still ongoing.

The data obtained from the AR-ISS show that in 2022
the percentages of resistance to the main classes of anti-
biotics, for the eight pathogens under surveillance, gener-
ally remain high. After a clear decrease in the percentage
value of methicillin-resistant Staphylococcus aureus (MRSA)
in 2021 (30.5% compared to an average of around 34% in
the period 2015-2020), the percentage of MRSA remained
stable in 2022 at 29.9% compared to 2021. Regarding E.
faecium, the percentage of resistance to high-dose amino-
glycosides (gentamicin, streptomycin) decreased in recent
years (from 79.7% in 2015 to 67.9% in 2022) and was stable
in the last three years at an average value of approximately
68%, while resistance to ampicillin remained high (89.3%) in
2022. A progressive and worrying increase in the percent-
age of resistance to vancomycin was found, which increased
from 11.1% in 2015 to 30.7% in 2022. The resistance of E.
faecalis to high-dose aminoglycosides (gentamicin, strepto-
mycin), after 2 years of trend increase in 2020 and 2021,
decreased in 2022, settling at 38.1% while the resistance to
vancomycin remained low, no more than 2% of the isolated
strains (10).

Hospitalization exposes patients to a greater infectious
risk and healthcare-associated infections (HAIs) are an impor-
tant aspect of AMR (HAI). HAIs and AMR are closely related
as shown by the European EARS-Net network: in 2015, 63.5%
of infections caused by resistant bacteria were associated
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with healthcare (11). Moreover, 75% of infections caused by
antibiotic-resistant bacteria are HAls (12,13).

Excessive use of antibiotics, long-term treatments and
incorrect source control measures are among the main fac-
tors influencing the onset of HAls. For example, overuse of
antibiotics in hospital stays during the COVID-19 pandemic
led to an accelerated emergence and spread of antibiotic
resistance (14-16).

According to data from the Italian Medicines Agency
(AIFA-Agenzia Italiana del Farmaco) in 2021, the overall pub-
lic and private consumption of antibiotics in Italy was equal
to 17.1 DDD (Defined Daily Dose) per 1,000 inhabitants per
day, a reduction of 3.3% compared to 2020, but still higher
than the European average (16.4 DDD/1,000 inhabitants per
day) for the same year. Almost 90% of the consumption of
antibiotics by the Italian National Health Service (NHS; 11.5
DDD/1,000 inhabitants per day) is provided under an agree-
ment with the NHS, by primary care clinicians, with three out
of ten citizens who receive at least one antibiotic compared
to the North. The greatest consumption of antibiotics is found
in children in the first 6 years of life (one in two children has
received at least one antibiotic prescription), choosing sec-
ond-line drugs rather than first-line antibiotics four times
out of 10, and in adults after 75 years of age with higher for
women in the intermediate age groups and for men in the
extreme ones (17).

Interventions aimed at monitoring and guiding the use
of antimicrobials in the hospital tend to improve the clinical
outcome, reduce the spread of resistant germs and reduce
the adverse effects of antibiotics. Acute bacterial skin and
skin structure infection (ABSSSI) represent one of the infec-
tions, with a great impact on hospitalization and related
costs. To optimize economic resources in the healthcare
field, the therapeutic approach to the patient with ABSSSI
and complicated infections increasingly often involves the
early transition from intravenous to oral therapy (early
switch) or early discharge with an important impact on hos-
pitalization and consistent savings for the NHS. Dalbavancin
is a lipoglycopeptide antibiotic approved for treating ABSSSI
caused by Gram-positive aerobe and anaerobe bacteria,
including MRSA, Enterococcus spp., Streptococcus spp.,
Clostridium spp., Peptostreptococcus spp., Bacillus spp. and
Corynebacterium spp. (18-20).

Dalbavancin has an extended half-life of over 1 week. Due
to its pharmacokinetic feature, dalbavancin may be admin-
istered intravenously in two doses, 1,000 mg followed by
500 mg 1 week apart, or 1,500 mg as a single dose (21).

Real-life experience reports several dalbavancin off-label
use in treating Gram-positive infections that usually require
long-term intravenous antibiotics including bone and joint
infections (22,23), bloodstream infections (24) and infective
endocarditis (25-27). The promising efficacy in these challeng-
ing, off-label scenarios makes dalbavancin a viable alternative
to daily intravenous or outpatient antimicrobial regimens. The
simplified single or weekly administration regimen allows an
early discharge, especially when adherence to oral therapy
cannot be guaranteed or no oral choices are available (28,29).

Furthermore, de-hospitalization aimed to evaluate
how the use of dalbavancin had an impact on the length of
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hospitalization and therefore on the treatment-related costs
in ABSSSI or in other Gram-positive bacterial infections, as
reported in Italy by several authors (30-32).

A budget impact model from several European countries
also suggests significant savings when dalbavancin is used for
ABSSSI among hospitalized patients, predicated on the possi-
bility of earlier discharge from the hospital (4). One primary
difference among these studies is often the setting in which
dalbavancin is being used. When comparing dalbavancin use
in hospitalized patients to standard of care (SoC) or to those
receiving outpatient parenteral antibiotic therapy (OPAT) for
ABSSSI, there certainly may be observed cost advantages by
reducing hospital length of stay, infusion centre— or home
health—related costs, or avoiding other line-associated com-
plications. These differences in settings represent one of the
challenges for infectious diseases clinicians and stewards
when comparing cost-effectiveness analyses, even for the
same agent and condition.

One condition to take into consideration is patients
with ABSSSI, especially mild to moderate cases, who do not
necessarily require intravenous therapy and may receive
oral antibiotics. Oral antibiotics provide a path to avoid
infusion-related costs altogether, especially considering the
low average wholesale price of many of these agents (e.g.
trimethoprim/sulfamethoxazole, doxycycline, cephalexin).
Adherence may be a problem (20) in patients receiving oral
antibiotic treatment after hospital discharge for skin and soft
tissue S. aureus infections. They found that patient adherence
to oral antibiotic therapy for these infections after hospital
discharge was low (57%), compared to the 96% rate of self-
reported adherence (p <0.0001) and associated with poor
clinical outcome (33). Therefore, the advantage of a single
dose of dalbavancin, starting and, at the same time, complet-
ing the therapy, is the certainty of the patient’s adherence to
the therapy which is not given by oral antibiotics. In this issue,
the experience reported by Crapis and colleagues confirms
the advantage that dalbavancin has over SoC in reducing hos-
pitalization while maintaining good safety and efficacy (34).
The authors highlight in their experience that the true poten-
tial of the use of dalbavancin in ABSSSI and in infections that
require a long period of antibiotic treatment lies precisely in
completely avoiding hospitalization. The review by Carbonara
is a careful review of the literature that confirms the effec-
tiveness of dalbavancin in the treatment of ABSSSI (35). The
author highlights the strong impact that dalbavancin has in
reducing the length of hospital stay and related costs and the
positive impact of dalbavancin in reducing organizational and
economic stress on ABSSSI patients and their families, which
also translates into greater comfort and better quality of life
for these individuals. The effectiveness of dalbavancin is par-
ticularly highlighted in the review in terms of organization of
patient care and costs, in patients at risk of poor adherence
to oral antibiotic therapy and in patients in whom OPAT is
challenging to implement.

Dalbavancin may have its place in non-adherent patients,
in the setting of people who inject drugs or have difficult
access to healthcare and in patients with reduced gas-
trointestinal absorption. The long half-life, wide distribu-
tion volume, good tissue and intracellular penetration and
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anti-biofilm activity place them among the therapeutic tools
for chronic infections, especially for bone and joint infections
and endocarditis.
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