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SUMMARY

Acute bacterial skin and skin-structure infections
(ABSSSI) are a significant cause of morbidity in pediat-
ric patients, requiring timely and effective treatment.
Dalbavancin, a long-acting lipoglycopeptide antibiotic
recently approved for pediatric use, offers advantages
such as excellent bactericidal activity against Gram-
positive bacteria (including multidrug-resistant patho-
gens) and high tissue penetration.

We present a case series of pediatric patients with ABSS-
SI treated with dalbavancin. Five cases were described
demonstrating the efficacy of dalbavancin in different
clinical scenarios. Patients with complex skin condi-
tions, including cellulitis and deep abscesses, benefited
from dalbavancin therapy, achieving significant clinical

B INTRODUCTION

cute bacterial skin and skin-structure infec-

tions (ABSSSIs) are a subgroup of complicated
skin and soft tissue infections (SSTIs) and are a fre-
quent cause of morbidity in both the community
and the hospital setting [1-3]. ABSSSIs have been
defined in 2013 by the US Food and Drug Admin-
istration (FDA), and include cellulitis, erysipelas,
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improvement. Notably, dalbavancin facilitated early
discharge, improving quality of life and reducing
healthcare costs.

These cases highlight the potential of dalbavancin as a
valuable treatment option for ABSSSI in pediatric pa-
tients, particularly in settings where conventional ther-
apies fail to achieve optimal clinical outcomes or pro-
longed hospitalization is not feasible.

Further research is needed to clarify its role and opti-
mize its use in pediatric patients with ABSSSI.

Keywords: Dalbavancin; acute bacterial skin and skin
structure infections (ABSSSIs); cellulitis; skin abscesses;
pediatric patients.

major skin abscesses, and wound infections, with
alesion size of atleast 75 cm? measured by the area
of redness, edema, or induration [4]. Although the
definition of complicated abscess in children often
considers parameters like age-specific maximum
diameter, the number of lesions, and potential re-
currence, there is currently no established specific
size cutoff for ABSSSIs in the pediatric population.
The most common etiological agents of ABSSSI are
Staphylococcus aureus, including methicillin-resist-
ant (MRSA) strains, and Streptococcus pyogenes.
Less commonly, some infections can involve other
Streptococci, enterococci, and Gram-negative bac-
teria [5].
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Figure 1 - Skin lesions on the lower limbs, indicative of cellulitis, observed in the patient on admission.

ABSSSIs are a significant source of morbidity in
children, with skin abscesses and cellulitis being
the predominant skin infections treated by pedia-
tricians [6, 7]. In the United States, ABSSSIs result
in approximately 3 million pediatric health care
visits per year, placing a heavy burden on the
healthcare system [8]. The increasing occurrence of
community-associated MRSA has caused hospital-
izations for ABSSSI in children to double between
1997 and 2009, exceeding 70,000 per year [9]. If di-
agnosed early and treated appropriately, these in-
fections are almost always curable, but some can
potentially cause prolonged hospitalization and
life-threatening complications [10, 11].

Dalbavancin is a long-acting, semi-synthetic lipo-
glycopeptide antibiotic with a unique pharmaco-
kinetic profile, characterized by a long half-life
(lasting about two weeks in adults), excellent bac-
tericidal activity against Gram-positive bacteria
(including multidrug-resistant pathogens), a good
safety profile, and high tissue penetration [12]. Al-
though most of the evidence comes from studies
conducted on adults, the innovative mode of ac-
tion of dalbavancin and the consequent advantag-
es have made it an ideal candidate for the treat-
ment of ABSSSI even in the pediatric setting. In
fact, in December 2022, the EMA approved the ex-
tension of dalbavancin for the treatment of pediat-
ric patients with ABSSSI [13]. For children, the
dose of dalbavancin depends on age and body
weight and should be no more than 1500 mg. Spe-

cifically, the recommended dose for infants and
children aged 3 months to less than 6 years is a sin-
gle dose of 22.5 mg/kg, and for children and ado-
lescents aged 6 years to less than 18 years the rec-
ommended dose is a single dose of 18 mg/kg [14,
15].

The aim of this paper was to collect and report the
current experience on the use of dalbavancin in pe-
diatric patients admitted to the Department of Pe-
diatric Infectious Diseases at “G. Di Cristina” Hos-
pital in Palermo from January to December 2023.

B CASE PRESENTATIONS

Case 1

A 13-year-old female patient affected by Cleri-
cuzio-type Poikiloderma with neutropenia syn-
drome under treatment with Granulocyte-Colony
Stimulating Factor (G-CSF), was admitted to the
hospital for 5-day onset of fever (maximum body
temperature [TC,,], 39°C) and erythematous-
nodular lesions. These lesions were described as
hard, infiltrated, painful, and warm to the touch,
distributed across the entire skin surface but prev-
alent in the lower limbs, consistent with the diag-
nosis of cellulitis (Figure 1).

Blood tests revealed mild leukopenia (White Blood
Cells [WBC]: 2,900/ulL) associated with elevated
C-reactive protein (CRP) (13.55 mg/dl). All blood
cultures and serological investigations were nega-
tive.
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Because of the patient’s frequent hospitalizations
and susceptibility to infectious complications due
to the underlying disease, empirical broad-spec-
trum antibiotic therapy with daptomycin (10 mg/
kg/day) and meropenem (60 mg/kg/day in three
administrations) was initiated. However, after six
days of treatment, the clinical response was subop-
timal. Although the patient presented with lower
febrile episodes and spaced peaks over 24 hours,
no improvement in the skin lesions on the limbs
was appreciated.

Given the poor clinical response to antibiotic ther-
apy and the patient’s poor compliance in accepting

Figure 2 - Skin lesions significantly improved at fol-
low-up seven days after discharge following a single
dose of dalbavancin.

y

a long hospital stay, a single dose of intravenous
dalbavancin (18 mg/kg) was administered on the
eighth day of hospital stay, and the patient was dis-
charged after 24 hours. At follow-up seven days
later, significant improvement of skin lesions was
noted (Figure 2).

At the second and final follow-up, three weeks af-
ter discharge, complete healing of the skin lesions
was observed. However, the child, affected by a
rare genetic syndrome characterized primarily by
poikiloderma and telangiectasias, frequently expe-
riences skin ulceration (last hospitalization in
March 2024).

Case 2

A 12-year-old girl presented to the emergency
room with fever, persistent headache for several
days, and bilateral eyelid edema. Despite previous
antibiotic therapy with macrolides, there was little
benefit.

Upon admission to the Department of Pediatric
Infectious Diseases, the patient appeared in fair
clinical condition, with fever and normal cardio-
respiratory activity. She presented with bilateral
periorbital edema associated with conjunctival hy-
peremia, with preserved ocular motility and pupil-
lary reflex (Figure 3).

Blood tests revealed marked leukocytosis with
neutrophilia (WBC: 38,930/ulL, Neutrophils:
34,270/uL) and an elevated CRP (23.17 mg/dl).
Blood cultures were negative. Cranial computed
tomography (CT) scan and brain Magnetic Reso-

.y

Figure 3 - Bilateral periorbital edema associated with conjunctival hyperemia observed in the patient upon ad-

mission.
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Figure 4 - a) Cranial CT scan: repletion of ethmoid sinuses or ethmoid air cells; b) Cranial CT scan: Periorbital tissue
edema associated with cellulitis; c) Brain MRI: periorbital tissue edema.

nance Imaging (MRI) revealed bilateral periorbital
cellulitis associated with pansinusitis (Figure 4).
Therefore, endoscopic drainage of the paranasal
sinuses was performed, and from the culture ex-
amination of the drained material, S. pneumoniae
was isolated.

The patient received antibiotic therapy with ceftri-
axone (100 mg/kg/day) and metronidazole (30
mg/kg/day in three administrations), resulting in
partial clinical improvement. However, due to
family needs, voluntary discharge was requested
after five days of treatment.

To ensure adequate antibiotic coverage, given the
context of poor family compliance, a single dose of

Figure 5
Marked
reduction of
periorbital
edema observed
at follow-up
72 hours after
discharge
following a
single dose of
dalbavancin.

dalbavancin (18 mg/kg) was administered 24 hours
before discharge, following a 7-day hospital stay. At
follow-up 72 hours after discharge, the patient
showed significant clinical improvement, with reso-
lution of fever and a marked reduction of perior-
bital edema (Figure 5). The patient fully recovered,
and there were no subsequent recurrences.

Case 3

A 15-month-old girl was admitted to the Depart-
ment of Pediatric Infectious Diseases due to the
onset of fever and a painful, infiltrated erythema-
tous lesion on the anterolateral surface of the right
thigh, which appeared 24 hours after receiving the
third dose of hexavalent vaccine.

On admission, the child was febrile, agitated, and
presented with cellulitis involving the skin of the
right thigh, characterized by edema, erythema,
warmth, and tenderness to palpation (Figure 6).
Blood tests showed neutrophilic leukocytosis
(WBC: 24,740/ uL, Neutrophils: 72%) and elevated
CRP (3.3 mg/dl), and blood cultures were nega-
tive. Ultrasound of the subcutaneous tissue re-
vealed a large fluid collection above the quadri-
ceps muscle, consistent with an abscess.

The patient received intravenous daptomycin
therapy (10 mg/kg/day) for 7 days with partial
clinical benefit. To facilitate a shorter hospital stay,
antibiotic therapy was switched to dalbavancin
(22.5 mg/kg single dose), and the patient was dis-
charged after 24 hours, following a 10-day hospital
stay.
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Figure 6 - Cellulitis involving the skin of the right thigh
observed in the neonate upon admission.

At follow-up 72 hours after discharge, the patient
showed a marked reduction in the extent of the
erythematous area and edema of the thigh, which
was no longer painful. However, she presented
with low-grade fever and a diffuse maculo-papu-
lar exanthema all over the skin, mainly affecting
the limbs, related to an Adenovirus infection ac-
quired during hospitalization (Figure 7). At the
second outpatient visit, 10 days after discharge,
the patient no longer had any signs of inflamma-
tion.

| .

Case 4

A previously healthy 10-year-old boy presented to
the emergency room with left knee pain after a soc-
cer game. Initial X-rays ruled out fractures, and the
limb was immobilized with a plaster splint before
discharge. However, two days later, due to the ap-
pearance of fever, chest pain and tachypnea, the
child accessed again the emergency room and was
later transferred to the Department of Pediatric In-
fectious Diseases. Upon admission, the patient ap-
peared in pain, and exhibited fever and tachypnea
(respiratory rate of 65 breaths per minute).
Physical examination revealed a reduced vesicular
murmur at the base of the right lung and hypo-
phony on the left lung, as well as abdominal ten-
derness. The plaster splint immobilizing the left
lower limb was removed, revealing heat, soreness,
and hypomobility.

Blood tests showed neutrophilic leukocytosis
(WBC: 13,240/ul, Neutrophils: 12,220/ul) associ-
ated with an increased CRP (52.77 mg/dl).
Further investigations, including chest CT with
contrast medium and lower extremity echocolor-
doppler, documented severe bilateral necrotizing
pneumonia and sub-occlusive thrombosis of mul-
tiple veins, respectively. Blood cultures and bron-
cho-alveolar lavage isolated Methicillin-Resistant
S. aureus (MRSA).

Based on the antibiogram results, antibiotic thera-
py with linezolid (20 mg/kg/day divided into two

Figure 7 - Diffuse maculo-papular exanthema covering the entire skin surface, predominantly affecting the limbs,

related to an Adenovirus infection acquired during hospitalization.
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doses) and ceftaroline (12 mg/kg/8 h), along with
anticoagulant therapy with heparin, was initiated.
On the sixth day of hospitalization, a MRI scan of
the left lower limb revealed arthritis of the knee
joint and extensive supra- and subfascial femoral
abscess collections.

However, due to the severity of the clinical presen-
tation and identification of genes associated with
Panton-Valentine toxin production and cefotixin
resistance, antibiotic therapy was modified to fos-
fomycin (400 mg/kg/day administered in three
doses), clindamycin (40 mg/kg/day in three ad-
ministrations), and daptomycin (7 mg/kg/day).
After 4 weeks of antibiotic therapy, the patient
clinically improved, no longer presenting with fe-
ver or chest pain; however, pain and limited mobil-
ity persisted in the left lower limb.

A follow-up chest CT scan revealed significant im-
provement in lung condition, while MRI findings
of the femur and left knee raised concern. There-
fore, a bone biopsy was performed at a specialized
orthopedic institute, after eight weeks of therapy.
Pending biopsy results, the patient was discharged
24 hours after receiving a single dose of dalba-
vancin (18 mg/kg), following an 8-week hospital-
ization period.

Approximately two months after discharge, fol-
low-up MRI described marked reduction of peri-
femoral abscess collections, the presence of con-
centric lamellar calcifications of the femoral diaph-
ysis, and rarefaction of the bone cortical of the lat-

|

Figure 8 - Cellulitis involving the skin of the left lower limb observed in the heonate upon admission.

eral femoral condyle. Echocolor-doppler docu-
mented resolution of the previously described
thrombosis.

The patient is currently in outpatient follow-up,
exhibiting general improvement.

Case 5

A previously healthy 3-month-old infant was
brought to the emergency room with hyperpyrexia
and edema of the left lower extremity, following
meningococcal B vaccination 12 days earlier. De-
spite prior treatment with amoxicillin/clavulanic
acid, the symptoms persisted.

Upon admission to the Department of Pediatric In-
fectious Diseases, the infant appeared agitated but
was apyretic and had normal breathing. Physical
examination revealed a flexed, externally rotated,
edematous and intensely painful left lower limb
with tight, warm skin, accompanied by a small pus-
tule at the vaccine inoculation site (Figure 8).
Blood tests indicated neutrophilic leukocytosis
(WBC: 24,520/uL, Neutrophils: 16,050/uL) and
elevated CRP (26.06 mg/dl). Microbiological in-
vestigations (pharyngeal swab, nasal swab for re-
spiratory virus, blood culture, septifast) were neg-
ative, prompting empirical antibiotic therapy with
meropenem (60 mg/kg/day in three administra-
tions) and daptomycin (10 mg/kg/day).

CT scan documented the presence of cellulitis
along with a large, multiloculated, capsular ab-
scess with a total size of 9x4 cm in the perischelec-
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tric subfascial planes of the left femur, extending
from the femoral neck to the distal metadiaphyseal
region, associated with disconnection of the mus-
cular plane from the bone, infiltration of the knee
joint, and osteomyelitis of the femur (Figure 9).
Surgical aspiration of the abscess with placement
of a drainage tube revealed Methicillin-Sensitive S.
aureus (MSSA), likely inoculated during vaccina-
tion. Antibiotic therapy was adjusted to cefazolin
(150 mg/kg/day divided into three doses) and ri-
fampicin (10 mg/kg/day in two doses) in combi-
nation with steroid therapy for 6 weeks, resulting
in partial improvement and gradual recovery of
spontaneous limb movement.

A re-evaluation MRI showed a reduction in ab-
scess thickness but marked edematous imbibition
of adjacent soft tissues, periosteal reaction of the
femoral diaphysis, and substantial bone remodel-
ing of the distal metaphyseal region. Before dis-
charge, a single dose of dalbavancin (22.5 mg/kg)
was administered following a 4-week hospitaliza-
tion period.

At 1-month follow-up, the patient had improved
clinically, with the limb no longer appearing edem-
atous and not painful on either palpation or active
and passive movement. Ultrasound control
showed further reduction in abscess thickness.

B DISCUSSION

The cases presented illustrate different clinical sce-
narios in which dalbavancin was used in pediatric
patients, demonstrating its potential role in the
management of complicated infections. In settings
where conventional antibiotic therapies failed to
achieve optimal clinical outcomes or in cases
where prolonged hospital stay was not feasible

Figure 9

CT images show cellulitis
and a large, multiloculated
capsular abscess
measuring 9 x 4 cm in the
perischelectric subfascial
planes of the left femur.

due to various factors, dalbavancin emerged as a
valuable treatment option.

This study described 5 clinical cases of children
with ABSSSI, with confirmed or highly suspected
diagnosis of Gram-positive bacterial infection,
treated with dalbavancin. Among these cases,
three were diagnosed as cellulitis, while the re-
maining two were identified as deep abscesses.
Microbiological study provided Gram-positive
bacterial isolate in 3 cases: S. pneumoniae from si-
nus drainage (Case 2), MRSA from positive blood
cultures and broncho-alveolar lavage (Case 4) and
MSSA from abscess drainage (Case 5).

The dosage of dalbavancin for children is deter-
mined by age and should not exceed 1500 mg [14].
In this case series, the dose of dalbavancin admin-
istered was 18 mg/kg in infants aged 15 and 3
months (cases 3 and 5), while three patients older
than 10 years (cases 1, 2 and 4) were given a dose of
22.5mg/kg. All the patients received a single dose
of dalbavancin.

A clinically relevant associated or potentially pre-
disposing condition was reported in Case 1 (Cleri-
cuzio-type Poikiloderma with neutropenia syn-
drome). In this case, dalbavancin facilitated early
discharge and resulted in significant improvement
of skin lesions, consistent with the diagnosis of cel-
lulitis, highlighting its efficacy in complex cases
with underlying conditions predisposing to infec-
tious complications.

Similarly, the Case 2 highlights the usefulness of
dalbavancin in optimizing antibiotic therapy and
facilitating outpatient management. The patient
with bilateral periorbital cellulitis with pansinus-
itis caused by S. pneumoniae showed partial clinical
improvement with conventional antibiotic therapy
but required early discharge due to family needs.
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A single dose of dalbavancin ensured continuous
and effective antibiotic coverage in the outpatient
setting, leading to significant clinical improvement
with a marked reduction of periorbital edema at
follow-up.

Case 3 and Case 5 presented infants with cellulitis
and abscess formation after vaccination. In both
cases, administration of dalbavancin facilitated
discharge, with significant clinical improvement,
resolution of edema and reduction in abscess thick-
ness.

In Case 4, dalbavancin was used in a patient with
severe necrotizing pneumonia and extensive fem-
oral abscess collections. Despite initial difficulties
in managing the complex infection, dalbavancin
played a crucial role in providing continuous and
effective antibiotic coverage, leading to reduced
abscess collections and improved bone condition.
The literature currently provides limited evidence
regarding the use of dalbavancin for the treatment
of ABSSSI in pediatric patients. Moreover, this
drug does not yet appear to be widely used in clin-
ical practice, as evidenced by the paucity of studies
or case reports focusing on this topic. One excep-
tion is an Italian multicenter retrospective analysis
focusing on the off-label application of dalba-
vancin in the treatment of bone infections and its
in-label use for ABSSSIin children and adolescents
[16]. However, itis important to note that the EMA,
in approving dalbavancin for pediatric ABSSSI, re-
lied on a robust literature in the adult setting and
partial but very promising results from pediatric
studies [17].

The challenge posed by multidrug-resistant (MDR)
pathogens is expected to intensify in the coming
decades, and children are likely to persist as a vul-
nerable population prone to acquiring infections
caused by difficult-to-treat organisms, even in
community settings [18].

Dalbavancin offers several advantages: high effica-
cy, excellent safety profile, possibility of early hos-
pital discharge, prolonged and potent bactericidal
activity against Gram-positive bacteria (including
MRSA), spectrum of activity focused on a specific
syndrome, and minimal need for monitoring due
to its low drug-drug interaction potential [19].
The most attractive feature of dalbavancin treat-
ment in these clinical cases is that it can be admin-
istered in the hospital immediately before dis-
charge, allowing early discharge of the patient and
providing an effective and time-saving alternative.

This is clearly demonstrated in this study by com-
paring prolonged hospital stays before dalba-
vancin administration (length of stay ranged from
7 to 56 days, median 10 days) and rapid discharge
after dalbavancin administration, which occurred
within 1 day or on the same day.

Dalbavancin, as in adults, may be a viable option
for selected pediatric patients with ABSSSI who
are not suitable for oral antibiotics or outpatient
parenteral antimicrobial therapy (OPAT) pro-
grams.

This is crucial considering the challenges associat-
ed with available oral therapies, such as multiple
daily dosing affecting children’s adherence to ther-
apy, potential drug interactions or side effects, and
the need for laboratory monitoring. In addition,
logistical constraints and the need for daily intra-
venous line use and therapeutic drug monitoring
may limit the feasibility of OPAT strategies [20].
Another potential benefit of the use of dalbavancin
in pediatric patients is improved quality of life,
particularly for individuals with frequent health-
care system interactions, who would prefer to
avoid hospitalization just for intravenous antibiot-
ic administration, as shown in some cases of this
study.

In addition, the use of this long-acting antibiotic
can reduce the inconvenience associated with pro-
longed or repeated intravenous therapy by elimi-
nating the need for daily venipunctures and the
possible implantation of central venous catheters.
This approach helps prevent complications associ-
ated with vascular access and reduces the likeli-
hood of further nosocomial infections, as in Case 3,
who contracted an Adenovirus infection during
hospitalization.

Moreover, the use of dalbavancin is associated
with significant cost savings, including reduced
bed occupancy, highlighting its potential to miti-
gate the social and financial burdens of prolonged
hospital stays in pediatric patients, as observed in
arecent study that evaluated its impact on hospital
length-of-stay and treatment-related costs in sev-
eral Gram-positive bacterial infections [21, 22].
Due to its long-acting nature, potent antimicrobial
action, and minimal need for monitoring, dalba-
vancin has proven to be a promising therapeutic
option in pediatric patients with ABSSSL.

This is particularly notable in cases requiring pro-
longed antibiotic treatment or when adherence to
alternative therapies poses challenges. In addition,
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the use of dalbavancin for the treatment of ABSSSI
in pediatric settings may facilitate discharge from
the hospital or even avoid unnecessary hospitali-
zations by being administered on an outpatient
basis or in the Emergency Department, allowing a
reduction in the period of hospitalization and re-
lated costs.

Although dalbavancin is currently approved only
for the treatment of ABSSSI, the above consider-
ations can be applied to several other infections
caused by Gram-positive bacteria. These infections
often require prolonged antibiotic therapy, so a
long-acting drug could address a significant clini-
cal need and improve compliance. Evidence of off-
label use of dalbavancin in infections caused by S.
aureus, such as arthritis, osteomyelitis, or endocar-
ditis has reported favorable outcomes in the adult
population [23]. Future clinical research should
consolidate the safety and efficacy data of dalba-
vancin and extend the indications for use to other
diseases, also in the pediatric setting, taking ad-
vantage of the drug’s pharmacokinetic peculiari-
ties.

B CONCLUSIONS

ABSSSIs are a frequent and serious condition
among children, resulting in a high number of hos-
pitalizations, increased risks of local and systemic
complications, frequent need for surgical interven-
tions, and prolonged exposure to broad-spectrum
antibiotics. The prevalence of ABSSSI caused by
multidrug-resistant pathogens, particularly
MRSA, has increased significantly in recent dec-
ades, posing a substantial burden on pediatric pa-
tients. Currently, almost all treatment options re-
quire at least one hospitalization, multiple daily
doses, and close monitoring due to safety concerns
and potential drug interactions.

Dalbavancin is a long-acting agent with anti-MR-
SA activity recently approved for pediatric use.
Although the evidence in this context remains
rather limited, it suggests a favorable safety profile
of the drug associated with strong efficacy and
easy maneuverability. Consequently, dalbavancin
might offer particular advantages for children
with ABSSSI who are clinically stable (allowing
early discharge) and have medium to high risk fac-
tors, such as recent hospitalization or underlying
chronic diseases that predispose them to multid-
rug-resistant Gram-positive infections.
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