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ABSTRACT

Introduction: Acute Bacterial Skin and Skin Structure Infections (ABSSSIs) are a common reason of
Emergency Department (ED) access and account for a considerable number of hospital admissions and
a high economic burden for the healthcare system. The long-acting lipoglycopeptides (LALs) allow for
an outpatient management of subjects with ABSSSIs, still requiring parenteral therapy, but who do not
need hospitalization.

Areas covered: The following topics were addressed: i) microbiological activity, efficacy, and safety of
dalbavancin, ii) critical steps for the management of ABSSSIs in the ED (decision to hospitalize, risk of
bacteremia and infection recurrence), iii) feasibility of direct/early discharge from the ED and potential
advantage of dalbavancin.

Expert opinion: Authors’ expert opinion was focused on drawing the profiles of patients who could
benefit most from an antimicrobial therapy with dalbavancin in the ED and positioning this drug as
a direct or early discharge strategy from the ED in order to avoid hospitalization and its complications.
We have provided a therapeutic and diagnostic algorithm based on evidence from the literature and
authors’ expert opinion and suggest the use of dalbavancin in patients with ABSSSIs who are not
eligible for oral therapies or Outpatient Parenteral Antibiotic Therapy (OPAT) programs and who would
have otherwise been hospitalized only for antibiotic therapy.
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1. Introduction In this setting, the advent of long-acting lipoglycopeptides
(LALs) potentially allows for an outpatient management of
subjects with ABSSSI, still requiring parenteral therapy, but
who do not need hospitalization [18-20].

Dalbavancin is a semisynthetic lipoglycopeptide antibio-
tic with activity against Gram-positive pathogens including
MRSA, which has been approved by the Food and Drug
Administration (FDA) and European Medicines Agency
(EMA) for the treatment of ABSSSIs [21]. Its favorable phar-
macokinetic profile and the long elimination half-life repre-
sent a key advantage over other intravenous drugs
requiring multiple daily doses or oral antibiotics, which
require patients’ adherence and may be encumbered by
adverse events [22].

This article aims to review the current literature on dalba-
vancin for ABSSSIs and draw the profiles of patients who could

Acute Bacterial Skin and Skin Structure Infections (ABSSSIs) are
a common reason of Emergency Department (ED) access, account-
ing for a considerable number of hospital admissions and translat-
ing into a high financial burden for the health care system [1-5].
The most common causative pathogens of ABSSSI are -
hemolytic streptococci and Staphylococcus aureus; methicillin
resistance in S. aureus characterizes 20-44% of the isolates,
according to the epidemiological setting [6-11]. Although
being especially prevalent among patients with previous
health-care contacts, methicillin resistance is no longer an
exclusive feature of these patients [12]. In Italy, where the
prevalence of methicillin-resistant S. aureus (MRSA) is among
the highest in Europe, MRSA was the most represented cause
of ABSSSI when a microbial isolate was available [7,11,13].
While hospitalization is generally required for unstable or

severely infected patients, or those with significant and active
comorbidities, the need for intravenous antibiotics was the
sole reason for admission in approximately 40% of the
patients in one study [4,14-17].

benefit most from an antimicrobial therapy with dalbavancin
in the ED, allowing an early discharge. Furthermore, we pro-
pose a diagnostic-therapeutic algorithm for the management
of patients presenting to the ED with ABSSSI.
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Article highlights

o Acute Bacterial Skin and Skin Structure Infections (ABSSSIs) are
a common reason of access to the Emergency Department (ED),
account for a considerable number of hospital admissions and exhibit
a high financial burden for the health care system

e Long-acting lipoglycopeptides (LALs) allow for an outpatient man-
agement of subjects with ABSSSI, still requiring parenteral therapy,
but who do not need hospitalization

¢ Dalbavancin is a LAL with activity against Gram-positive pathogens
including MRSA and has been approved by the FDA and EMA for the
treatment of ABSSSIs

¢ In registration and observational studies, dalbavancin showed high
efficacy and a remarkably good safety profile for the treatment of
ABSSSIs

e Crucial steps in the management of patients with ABSSSIs at the ED
include the decision to hospitalize and the risk of bacteremia and/or
infection recurrence

o Dalbavancin may be considered as a strategy for a direct or early
discharge from the ED of eligible patients with ABSSSIs

o Dalbavancin’s favorable pharmacokinetic profile and its long elimina-
tion half-life represent a key advantage over other intravenous drugs
requiring multiple daily doses or oral antibiotics, which require
patients’ adherence and may be encumbered by adverse events

o Dalbavancin use is cost-effective by reducing in-hospital length of
stay and saving additional indirect costs related to the need of
multiple daily infusion of antimicrobials, laboratory monitoring of
potential toxicities and nurse assistance

e A diagnostic and therapeutic algorithm for the management of
ABSSSI at the ED is proposed

2. Methods

In the first round of discussion among the authors, the follow-
ing topics were identified to be addressed in this review: i)
classification of ABSSSIs and LALs, with a main focus on dal-
bavancin and its microbiological activity, efficacy and safety
profile, ii) assessment of critical steps for the management of
ABSSSI in the ED (decision to hospitalize, risk of bacteremia
and infection recurrence), iii) feasibility of direct/early dis-
charge from the ED and potential advantage of dalbavancin
in this setting and iv) the economic impact of dalbavancin in
the ED for the treatment of ABSSSIs.

Afterwards, publications were searched through the
MEDLINE/PubMed database using the following terms, used
alone or combined with each other, as appropriate: ‘ABSSSIs,’
‘Acute Bacterial Skin and Skin Structure Infections,’ ‘LALs,

‘long-acting lipoglycopeptides,” ‘Dalbavancin,’ ‘Emergency
Department,” ‘Early Discharge,’” ‘Microbiological activity,” ‘In
vitro activity, ‘Efficacy, ‘Effectiveness,’ ‘Safety, ‘Blood

Cultures,” ‘Bacteremia,” ‘Bacteremia Risk Score,’ ‘Bacteremia
Score of Cellulitis, ‘OPAT, ‘Economic evaluation,’” ‘Budget
Impact Analysis,” ‘Telehealth medicine.’

We excluded abstracts or articles not written in English.
Publications regarding the use of dalbavancin in the pediatric

population were also excluded, since it is the topic of
a specific publication [23].

No limitations to publication dates were considered,
although the literature search was completed at the end of
October, 2022.

All the found articles were then selected for their rele-
vance during subsequent rounds of discussion among the
authors.

The preliminary draft was shared among authors and then
organized in the final version, which was finally reviewed and
approved by all the authors.

3. Classification of ABSSSIs

ABSSSIs represent a special subgroup of complicated skin and
soft tissue infections (SSTIs), and have been defined by the
FDA as a bacterial infection of the skin with a lesion size of at
least 75 cm2 (lesion size measured by the area of redness,
edema, or induration) to facilitate evaluation of new molecules
in randomized clinical trials (RCT) [11,24]. ABSSSIs include
cellulitis/erysipelas, wound infections, and major cutaneous
abscesses (Table 1) [24]. Despite this classification, ABSSSIs
represent an extremely heterogenous group of diseases in
terms of prognosis, ranging from mild to potentially life-threa-
tening conditions [22,23].

Cellulitis is one of the most common ABSSSI, followed by
erysipela, surgical site and diabetic foot infections, and
abscesses [11,25-28].

Due to the prevalence of Gram-positives as causative
agents of ABSSSIs, empiric antibiotic treatment is mainly tar-
geted at covering Staphylococci and Streptococci, including
MRSA in the presence of risk factors or if the prevalence of
MRSA in the community is high [22]. However, conditions
possibly complicating the efficacy of antimicrobials are the
involvement of adjacent structures, such as bone and/or joints
and biofilm formation on implants [29].

ABSSSIs may also require surgical interventions such as
debridement, if necrotic tissue is present, or incision and
drainage, if an abscess is detected [30]. In the latter condition,
point-of-care ultrasound (POCUS) represents a rapid, noninva-
sive, painless, and easy-to-repeat method able to distinguish
between abscess and cellulitis [31,32]. When the presence of
an abscess is clinically irrefutable, the role of POCUS may be
questionable; however, in cases where differentiating abscess
from cellulitis by means of clinical examination alone is diffi-
cult, POCUS exhibited a crucial role and resulted in manage-
ment changes - to perform or not perform a drainage - in
approximately 25% of the patients with suspected, but not
clinically obvious, abscesses [33-36].

Table 1. Classification of acute bacterial skin and skin structure infections (ABSSSIs) according to the FDA definitions [25].

Classification of ABSSSIs Description

Therapeutic approach

Cellulitis/erysipelas
Wound infection

Major cutaneous abscess
and/or induration

Diffuse skin infection with spreading areas of redness, edema, and/or induration
Purulent drainage from a wound with surrounding redness, edema, and/or induration Antibiotics + debridement if necrotic tissue

Antibiotics

is present

Collection of pus within the dermis or deeper that is accompanied by redness, edema, Antibiotics + incision and drainage




4. Long-acting lipoglycopeptides
4.1. Types of LALs

Three LALs are currently available, telavancin, dalbavancin,
and oritavancin. While telavancin is not approved in Europe,
dalbavancin and oritavancin obtained approval by the FDA
and EMA for the treatment of ABSSSIs caused by Gram-posi-
tive cocci in 2014 and 2015, respectively [21,37].

Dalbavancin is a lipoglycopeptide antibiotic with
a chemical structure similar to teicoplanin; however, compared
to teicoplanin, the presence of an extended lipophilic side
chain allows for a better anchorage to the bacterial cell mem-
brane and therefore enhances its potency and prolongs its
terminal half-life up to 14.4 days [38,39]. The amidated car-
boxyl side group enhances the agent’s anti-staphylococcal
activity [39-41]. The distribution of the drug allows to reach
adequate concentrations in skin, synovial fluid, and bone,
which are higher than the MICs90 of the principal pathogens
causing ABSSSIs [42,43]. In a pharmacokinetic study carried
out among healthy volunteers, the penetration rate into skin
blister fluid after administration of a single 30-min 1000 mg iv
dose was approximately 60% [43,44]. Dalbavancin does not
interact with cytochrome P450 enzymes, showing a low like-
lihood for drug - drug interactions with other drugs [44-46].

Principal features and main differences among the three
LALs are depicted in Table 2.

4.2. Microbiological activity of dalbavancin

Dalbavancin exhibits an in vitro activity higher than vancomy-
cin or teicoplanin against several Gram-positive pathogens
(Table 3) [54,55]. Dalbavancin regularly shows MIC values
against S. aureus and MRSA isolates at <0.06 mg/L [47,56].
Large comparative studies on S. aureus, including isolates
with decreased susceptibility to vancomycin, telavancin, teico-
planin, and linezolid showed that only 0.01% of the isolates
were categorized as dalbavancin nonsusceptible [48,49,571.
Notably, against vancomycin-intermediate S. aureus (VISA),
with a vancomycin MIC of 4-8 ug/ml and heteroresistant
VISA (hVISA), dalbavancin MICs were typically 4- to 8-fold
lower than vancomycin and 16 to 32-fold lower than linezolid
[48]. Moreover, population data from US medical centers
reported a low percentage of staphylococcal (0.3%) and strep-
tococcal isolates (4%) with dalbavancin MIC values above the
currently proposed FDA breakpoint [50,51]. Thus, nonsuscep-
tible staphylococci are rare, reported in less than 1% of the
cases. In support of these in-vitro findings, several studies have
confirmed that dalbavancin exerts a potent in vivo activity
against S. aureus strains, including those with reduced sus-
ceptibility to vancomycin [58,59]. Notably, dalbavancin activity
against enterococci largely depends on vancomycin activity. In
vancomycin-susceptible enterococci (VSE), dalbavancin is
active (MIC90, 0.06 ug/mL) against both E. faecalis and
E. faecium (MIC <0.125 pg/ml). Conversely, vancomycin-resis-
tant enterococci (VRE) isolates are less susceptible to dalba-
vancin, regardless of species [50,51].

Dalbavancin showed in-vitro activity against the anaerobic
Gram-positive and Corynebacterium species [52]. Moreover,
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previous in vitro studies revealed that dalbavancin had signifi-
cantly lower MICs against Clostridioides difficile than vancomy-
cin [52,53].

It is worth noting that dalbavancin has demonstrated
in vitro synergistic activity in combination with oxacillin and
ceftaroline against staphylococci, including MRSA, VISA, and
enterococci [60-62]. The combination of dalbavancin plus line-
zolid was highly synergistic in vitro against MRSA, with no
antagonistic effect [63]. Therefore, combination therapy may
represent an effective option in difficult-to-treat MRSA or
Enterococcus spp, particularly in patients with device-asso-
ciated infections [64]. As device-associated infections are at
high risk of developing biofilm, the observed dalbavancin
activity on biofilm eradication appears as a promising feature
of this drug [30,65,66].

4.3. Efficacy and safety of dalbavancin for ABSSSls:
evidence from clinical studies

The two identically designed non-inferiority phase 3 trials
DISCOVER-1 and DISCOVER-2 included 652 individuals with
ABSSSls receiving two doses of dalbavancin (1000 mg on day
1, followed by 500 mg on day 8), compared with 651 receiv-
ing intravenous vancomycin for at least 3 days (1 g every 12
h), with the option to switch to oral linezolid to complete
10-14 days of treatment [21]. The primary endpoint was
clinical success measured at 48-72 h of therapy. Non-infer-
iority of dalbavancin was demonstrated in both trials [21].

Afterwards, a randomized clinical trial including 698 ABSSSI
patients compared the classic two doses regimen with a 1500
mg single-dose. The authors found non-inferiority of the single
dose regimen and no significant increase in the adverse events
rate [67]. Accordingly, the regulatory agencies FDA and EMA
also expanded their approval to the single-dose schedule.

In a sub-analysis of the phase Ill trial, dalbavancin showed
similar efficacy as a single dose and a two-dose regimen in the
outpatient and inpatient subgroups, with outpatients report-
ing significantly greater satisfaction with antibiotic treatment
and care setting compared with inpatients [68].

In another post-hoc analysis specific on people who inject
drug (PWID) (n=212), dalbavancin efficacy was similar
between the single and two-dose therapy groups in the
PWID and non-PWID populations at all time points [69].

Nadipelly et al conducted an open-labeled prospective
randomized study including 200 patients with ABSSSIs who
were randomized to receive either a single dose of 1500 mg
intravenous dalbavancin (Group 1) or intravenous telavancin
10 mg/kg every 24 h for 6 days (Group ll). Clinical success,
defined as a complete resolution of clinically meaningful signs
and symptoms of infection was observed in 86.6% of the
patients receiving dalbavancin and in 81.5% of the patients
receiving telavancin (Table 4) [70].

In the subsequent years, several observational studies eval-
uated the real-life effectiveness of dalbavancin for the treat-
ment of ABSSSIs (Table 4) [1,5,7,15,71-77]. Although the
majority of the studies also included patients with infections
different from ABSSSIs, the clinical efficacy of dalbavancin was
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Table 2. Main features of the long acting lipoglycopeptides for the treatment of Acute Bacterial Skin and Skin Structure Infection (ABSSSI).

Telavancin Dalbavancin Oritavancin
Recommended 10 mg/kg i.v. every 24 h 1500 mg i.v. single dose or 1000 mg d1 Single dose 1200 mg i.v.
dosage followed by 500 mg d8 i.v.
US/Europe Yes/No Yes/Yes Yes/Yes
approval
Mechanism of o Inhibition of cell wall biosynthesis by binding Interruption of cell wall synthesis by binding to e Inhibition of the transglycosylation step
action to late-stage peptidoglycan precursors, the terminal D-ala-D-ala of the stem peptide  of cell wall biosynthesis by binding to
including lipid Il, which prevents in nascent cell wall peptidoglycan, the stem peptide of peptidoglycan
polymerization of the precursor into preventing cross-linking (transpeptidation precursors;
peptidoglycan and subsequent cross-linking and transglycosylation) of disaccharide ¢ Inhibition of the transpeptidation (cross-
events. subunits resulting in bacterial cell death linking) step of cell wall biosynthesis by
e Depolarization of membrane potential and binding to the peptide bridging seg-
increase in membrane permeability resulting ments of the cell wall;
in inhibition of protein, RNA, and lipid  Disruption of bacterial membrane integ-
synthesis rity, leading to depolarization, permea-
bilization, and rapid cell death
Activity against No No activity against Van-A Activity against Van-A and Van-B
VRE Partial activity against Van-B
Intracellular Yes (alveolar macrophages) No Yes (liver, kidney, spleen and lung
concentration macrophages)
AUC in skin 40 60 20
blister fluid
(% of plasma
AUQ)
Volume of 0.1 0.14-0.18 1
distribution
(L/kg)
Protein 90 93 85
binding (%)
Mean terminal 8 372 (333-405) 245
half-life
(hours)
Elimination Urine, 76%, unchanged; Urine, 33%, unchanged; Urine, <5%
Feces, <1% Feces, 20% Feces, <1%
Renal ¢ Dose adjustment is required for patients with e No dose adjustments in patients with mild/ e No dose adjustment in patients with
adjustment creatinine clearance <50 mL/min moderate renal impairment (creatinine mild/moderate renal impairment
o Contraindicated if acute renal failure or crea- clearance 30-79 ml/min) or haemodialysis (creatinine clearance 30-79 ml/min)
tinine clearance <30 ml/min or haemodialysis e Dose adjustment for patients with creatinine e No data in patients with severe renal
clearance <30 ml/min impairment (creatinine clearance <30
ml/min) or undergoing haemodialysis
Hepatic e No dose adjustment in patients with mild-to- e No dose adjustment in patients with mild e No dose adjustment in patients with
adjustment moderate hepatic impairment (Child-Pugh hepatic impairment (Child-Pugh A). mild-to-moderate hepatic impairment

Class A-B) .

Caution in patients with moderate or severe

(Child-Pugh Class A-B)

¢ No data in patients with severe hepatic hepatic impairment (Child-Pugh B, C) ¢ No data in patients with severe hepatic
impairment (Child-Pugh Class C) impairment (Child-Pugh Class C)
Interactions with e No interaction with CYP enzymes ¢ No interaction with CYP enzymes ¢ Weak inhibition of CYP2C9 and

CYP enzymes o QT interval prolongation

Duration of 60 min
infusion

Interference with Prolongation of PT, INR and aPTT up to 18 h
laboratory after telavancin administration

testing

Contraindications e Hypersensitivity or history of glycopeptide
hypersensitivity

¢ Intravenous unfractionated heparin sodium

o Hypersensitivity or history of glycopeptide
hypersensitivity

CYP2C19
o Weak induction of CYP3A4 and CYP2D6

30 min 3 hours

No ¢ Prolongation of aPTT for up to 120

h after oritavancin administration

¢ Prolongation of PT and INR for up to 12
h after oritavancin administration

Hypersensitivity or history of
glycopeptide hypersensitivity

¢ Intravenous unfractionated heparin
sodium for 120 h (5 days) after oritavan-
cin administration

Note: VRE: vancomycin-resistant Enterococci; aPTT: activated partial thromboplastin time; PT: prothrombin time; INR: international normalized ratio.

overall demonstrated, with clinical cure rates ranging from
80% to 98%.

Interestingly, dalbavancin showed a remarkably good
safety profile [78]. In the DISCOVER trials, adverse events,
including nephrotoxicity, were reported in fewer patients trea-
ted with dalbavancin than in those treated with vancomycin
or linezolid [21]. Similar findings were found in a safety data

analysis including 1778 patients treated with dalbavancin and
1224 patients receiving a comparator agent [79]. The duration
of adverse events was similar for dalbavancin and the com-
parator regimens; therefore, the long half-life of dalbavancin
did not lead to safety concerns [79].

Observational studies confirmed the low incidence of
adverse events, ranging from 2% to 13% of the study
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Table 3. Antimicrobial activity of dalbavancin against Gram-positive pathogens.

MICso MICyo Susceptible
Organisms (ug/ml) (ug/ml) MIC range (ug/ml) (%) References
S. aureus
MSSA 0.03 0.06 <0.015-0.12 100 [47]
MRSA 0.03 0.06 <0.015-0.12 100 [47]
CoNS 0.03 0.12 <0.015-1 99.6 [47]
S. aureus with decreased susceptibility to:
® Daptomycin 0.06 0.12 <0.03-0.50 95.8 [48]
® Vancomycin 0.06 0.12 <0.03-0.50 99.3 [48]
® Telavancin 0.06 0.25 <0.03-0.50 90.4 [48]
Vancomycin-susceptible E. faecalis 0.03 0.06 <0.015-0.25 100 [49]
Vancomycin-susceptible E. faecium 0.06 0.12 <0.015-0.25 99.8 [49]
Vancomycin-resistant enterococci (VRE) >4 >4 <0.03->4 7.5 [50,51]
VRE vanA >4 >4 0.25->4 0 [50,51]
VRE vanB <0.03 0.12 <0.03-0.12 100 [50,51]
S. pneumoniae 0.015 0.015 <0.002-0.06 - [49]
Corynebacterium spp. 0.125 0.5 0.015-1 - [52]
Propionibacterium spp. 0.25 0.5 0.03-0.5 - [52]
Clostridium spp 0.125 0.5 0.015-1 - [52]
Clostridium difficile 0.016 0.03 0.002-0.250 - [53]

populations. Most of these adverse events were of mild entity
[1,5,7,15,71-771.

5. ABSSSIs at the emergency department: decision
to hospitalize, risk of bacteremia and infection
recurrence

In the ED setting, crucial importance is represented by the
appropriateness of hospitalization. An analysis of more than
600,000 patients with ABSSSIs found that 60% of those hospi-
talized could potentially have been treated as outpatients [80].
Of note, the need for intravenous antibiotics administration
represented the unique reason for hospitalization in approxi-
mately half of patients [14]. Therefore, the current hospitaliza-
tion rate appears undue, leading to high costs for the health-
care system and possible related iatrogenic complications,
especially in older patients [81-84].

In one study, hospitalization rates were higher in the pre-
sence of a history of fever, extension of infection, history of
failed treatment and age >65 years [14]. Also, abnormal ima-
ging results, systemic inflammatory response syndrome, dia-
betes, previous infection at the same location and an infection
involving the hand were associated with worse outcomes
[85,86].

Identification of these criteria may therefore enable clini-
cians to better assess the need for hospital admission and, at
the same time, identify patients who receive only little benefit
from hospitalization and would otherwise be better treated in
an outpatient setting [85].

Another crucial step is the assessment of the risk of bacter-
emia, by evaluating patients who should have blood cultures
(BCs) done in the ED [87]. Indeed, patients with bacteremia
experience a longer duration of hospitalization and a higher
rate of infection recurrence [88-90]. However, the role of BCs
in the management of ABSSSIs remains still controversial,
since performing BCs in all patients seems to be not cost
effective and have only marginal clinical advantage [91-94].
Furthermore, a significant rate of BC contamination may occur
[95]. The incidence of bacteremia during ABSSSIs widely varies,

ranging from 2% to 21.3% among patients for whom BCs are
performed [25,87,96].

Risk factors for the development of bacteremia include
advanced age, fever, elevated White Blood Cells (WBC),
signs of Systemic Inflammatory Response Syndrome (SIRS),
length of illness, lymphedema, and comorbidities, such as
chronic renal disease and liver cirrhosis [25,95]. In particular,
age (=65 years), involvement of non-lower extremities, liver
cirrhosis, and SIRS were included in the Bacteremia Score of
Cellulitis: a cutoff value of 2 was able to discriminate
patients with cellulitis at low or high risk of bacteremia
[25]. Besides, the extension and severity of cellulitis
emerged as risk factors for bacteremia, suggesting that
the size of the infection area should be measured in the
ED, and that patients with large cellulitis should be more
carefully monitored [95-97]. Likewise, the presence of
a device or prosthesis accounted for the highest risk of
bacteremia [95-98]. Furthermore, it seems reasonable to
perform BCs in patients with malignancy, neutropenia,
and/or immunosuppression [99].

Recurrence is a common phenomenon in patients with
cellulitis, especially in countries with a high prevalence of
MRSA [100,101]. Lymphedema, chronic venous insufficiency,
peripheral vascular disease, and deep vein thrombosis,
which contributed to the creation of the recently proposed
Cellulitis Recurrence Score (CRS), were risk factors of recur-
rence [102].

The 30-day ED return rate after the first ED visit ranges
between 8.3% and 28% [71,77,103], and is higher in patients
with abnormal WBC count at initial presentation, congestive
heart failure, hypertension, and diabetes mellitus [77].

6. Early discharge in the ED: potential advantage of
dalbavancin

Patients may be considered suitable for an early discharge
from the ED or the ED short stay/observation unit by means
of a reassessment at 48-72 h after treatment initiation. Indeed,
culture results may be available and patients’ clinical



—
<
—
w
<
>
)
o
<

(panunuoD)

upURARI3] %G |8
snsiaA dnolb upueaeqieq %998
1$5920Ns [ed1ulD

*(ss92dns [ediulp) /£
Kep uo ( Jo 21035 SY|S Yyum syuaned

dnoib Jo abejuadiad ayy sem ainseaw sAep xis 1o} sinoy
upueAeR| 9WO0dIN0 3Y] “Q JO 21035 SY|IS ¥z £19A3 BY/bw g1 upueaed] Jo bw
%LLL Buipnppui ‘uoidayul jo swoldwiAs (upueaea] 001 Apnis 00SL upueAeqeq jo asop 3|buls e
sa dnoib pue subis |nybuueaw Ajjesurd ‘upueaeqieq paziwopues 9AI9J31 0} PAZIWOPURI JIIM SIUIIIRY
(%S°€2) 00T/L¥ upueaeqieq J0 uonnjosal 13|dwiod se pauyap 00l) aAIpadsoud 9107 Aew 01 910z Asenuer 80T
[0£] VN VSHN %L1°T Sem Juawieal) [nyssaddns Ajjestui|d 00t pajaqe| uado wioJy s|SSSAV Yum sjusied ‘l1dipeN
(%¥'8) 0€¥/9€
sauaboAd
$N220203da11S
(%ETL) 0EV/ES
dnolb snsouibup uawibas 3Sop-g 9%0°98 SA uawibal
$N220203da.11S 9s0p-31buls %568 :dsuodsal [eduld (8 Aep uo bw s Aq
(%6°0L) 0SY/Ly ‘uonie|ndod jean pamoj|o} ‘L Aep uo bw QoQL) uswibas
swsiuebio diqoiae S3sop ¢ -03-JUSlUI AU} Ul JudWILDI} JO LElS (dnoib sjeuy 9s0p-g 9y} 1o upueAegleq jo buw
annebau-weln (%2717 €T SA 9y) JaYe sInoy z/-8 18 uondJul asop-z dIMd SEMVERIMIVY] 00SL JO uoisnjul snoudAesiul 3|buls
(%S°22) 0S¥/L6 asop 3|buls 9y} YUM paiedosse ewayikia £01 ‘dnoib ‘|leuorieusalul 9A1933] 0} PazZiWOpUeI I9M Sudlied
VSHW (%l7) T ul uoidNPal %07 Yum sjudlied jo asop-a|buls pulig-sjqnop SLOT Yoew pue 107 |udy
(%E°9%) 0€h/661 3y 1uabrows uonodoud 3y} Jo uosuedwod e sem aiMd solL) ‘paziwopuel ulaIM13q S|SSSFY 10} updueARYR] 8107
[69] VN VSSIW -Judaweal] aInseaw awodino Axediyd Arewnd ay) €1T Jo sisAjeue-gng Buiadas gipmd-uou snsiaa gimd ‘z3]ezuon
(8 Aep uo Bbw 0g 4q
(%6°0L) 0EY/Ly (%¥8) uswibai asop-z pamojjoy ‘L Aep uo 6w opOL) uswibal
swsiuebio diqoiae uswibas upueAeqeq sA (%p°'L8) asop-a|buls 9S0p-7 9Y1 JO upueAeqieq jo bw
annebau-weln 9sop-7 upueAR|R( SSIIINS JUSWIIRAI| leuy 00SL JO uoisnjul snoudAesiul 3|buls
(%S°22) 0S¥/L6 %6'6L SA dSOP Bnip (asop-ajqnop paziwopuel 9A1973] 0} PaziWOpUe) I9M Sudlled
VSYW -3|Buis 9%1°0T Apnis jo uoneniul Jaye Yy /-8y 67€ ‘aso0p ‘papuljqun SLOT Ydew pue 107 |udy
(%E°9%) 0€h/661 3y 1uabrows 1e eWSY1AID JO B3R BY) Ul UOIIdNPAI 91buls 6t€) -1speweyd US9MID(Q UdURARGIRQ YUM PaleaI} 9107
[£9] VN VSSW -JudawWeal] %07 Z & sem julodpua Kiewnd sy 869 ‘puig-3ignog  SISSSY Yum sieak gL < pabe sjuaned ‘auung
dnoib
p1|0Z3uI]-uPAWOodURA Y} Ul %E'8/
pue dnoib upueAeqieq syl ul %89/
$5920NS JusWiesl) iz 43A0DSIA “(z ¥3nodsia
dnoib pue
pljozaur-uidAwodueA SY3 Ul %8°L8 L 43IA0DSIA)
pue dnoib upueAeq|eq Y} Ul 9%E°€8 r4N4 £deiayy jo shep | 01 gL 913|dwod
$$920NS JusWieal) il YIA0DSIA ybnoiyy 03 (sinoy g1 K1aA3 bw 0p9) pijozaur]
‘uede sinoy 9 pawioyad sbuipeal LLOZ wouy |e10 03 Youms o} uondo ue yum
(50°0:d) dnoib JAIINDISUOD 33IY} I8 JIMO| 10 )9/ € pa1onpuod ‘sep € 1se3| 1e o} (sinoy g1 KIand
(9%6°01) 999/£/ pljozaur Jo aunesadwal e pue (ulaseq (dnoub pijozaur sjeu} By/6w G| 1o ‘bw 0pOL) UPAwodURA
sauaboAd -upAwoduep Ysm paledwod se eale adepns — upAwoduep paziwopuel 10 (8 Aep uo bw gos Agq pamojjoy ‘|
$N330203d31)§ Ul %6°LE 3y} Ul 3SE3ADUI OU "3'1) UOIIJuI Y1 ul “J91u9d1NW Kep uo Bw Qo) uPURARg[RQ YU
(%9°€7) 999//51 snsian dnosb 3Y} UM pajeldosse ewayifia ayi jo 169 pue dnoib ‘leuoneusaiul 9AI933J 0} PAZIWOPURS UM SIURlIRy
VSHW upueaeqieq peaids jo uoI1esSad se pauldp sem upueAeqieq Yy} ‘fwwnp Adeiayy snouaneinul
(%¥°€S) 999/95€ ul %8°7€) pue Adesay jo sinoy g/ o3 gy 1e ur syuaned z59) -9|qnop J0 skep ¢ 1sea) 1e aunbai 03 7102
[1al VN YSSW — jand Auy  painseaw sem juiod pud Krewnd ayj €0€L ‘puljg-a1gno@  YBNoY) 319M OYM SISSSEY YUM SYnpy ‘Jayonog
9OUIBY  9SN upPueARgIRQ J0) Suoseay  suaboyied paie|os| K1o4e8 £ded119 [B21UID/SaW02IN0 syuaned Apnis jo adA| uonuaARu| pue uonejndod Apnis 1eaf Joyiny
J0 JaquinN

*(1S5S9Y) SUOIIdRJUI 2INIINJIS UIS PUB UPS [13IDR] SINDE JO JUSWILI) Y} J0j UIDURARGIEP JO SIIPNIS [BUOIIRAIISCO pue uonessibay  ajqe)



EXPERT REVIEW OF ANTI-INFECTIVE THERAPY . 7

(panupuoD)

(9%£°8) €7/T M°9M dUO UIYUM abesop upueaeq|ep uo eyep oN

@3 9Y3 01 uinydI pajeRI-SIN|IRD 1UN UOI1eAIDSqO */10T ‘0€ dun[ pue 5107

|eALlIR 3 [e1liul JO 399M dUO UIYUM aj:/L ‘L AInf u3aM1aq HUN UONBAIISO (O3

@3 3yl 01 uinial pajeal-s alo Apnis 1oyod 10 g3 9y} ul upueAeqeq Yum paieal 810C
[1/] elep oN elep oN elep oN sem 1sa1alul Jo awodino Arewnd ay| €z 9AI13ds0119Y pue siN|[e> yum siusned npe ||y 91e1Z0Y

(%9°LL) 8
suoseal J9yl0
(%EY) €
wucm__QEOU 1004
(%9°LL) 8

Jnolqgniue snoiaaid

YuMm pajejal ainjie) |eusy
(%S'71) 0L ABs3jje onoiqnuy
(%8'81) €1

onoiqniue m:o_>w\_a

(%LL1) T9/LL

(ISSSgY yum )

(%€°%) 69/€ 9184 UoIssIwpe-Y

(asn

[39©]-40 10} %6°88 SA %0°08 15559Y)
%L¥8 21kl SS93dNSs |edIulfd [|el9AQ

s3d 7 :sy9m g 10 ¢ KIans Bbw 0og —
sid ¢ 6w oooL 3|buIS -

syd 7 :syeam

7 K19ns bw 0oL+ Bw 0osL 91buIs -

01 dUBISISAI [eIqODIWIIUY *dds sn>>02042)u3 ‘pouad dn-mojjoy uredg syd /1 :Bw oos| 3|buls -
(%€°07) ¥L (9%£°8€) T9/¥T 9y} Buunp uondaul Jo dUIPIAS %9°LL 1S9-4D ul sjeydsoy s3d o :(SIseq Apj9am e uo) sasop
£1121X0) MoLiew auog SNOD |ed160jo1qo.dIW 10 (UoIBUI %Y /L 6C Bbw 005 Aq pamojjoy Lp Bw ool —
(%¥°0€) LT (%8°52) 79/91 |eualdeq 0} paje|as swoydwAs SIN[@AWo3150 u padojansp :abesop upueaeqieq
3.N|iey d130IqIIUR SNOIASIJ VSHW (Ausuayul ppiw pue subis Jo uoiNjosai) [ed1ul]d ‘%67 Ifd Apnis /107 Aenuer
(%6°€L) LS (%2°21) T9/LL Jo Ajurew) ou pey syuaned usaym [nyssaddns %/ 17 15559V 9A1129ds03) 0} 9107 Alenuer wouy upueAegleq JO
[9] uonensiuiwpe dnoiqnue Ase3 VSSIW %EL P3J3pISUOI SEM SWO0IN0 [edIUlD syuaned 69 |euoneAIdSqQ  9SOp dUO 1sed| e bulalddal swuaned ||y 810T ‘eznog
‘uswibal
950p-0M)
Yy buinidas
sjuanedul
/syuanedino
jo asop-g/3sop-3|buls 9%¢£'98/%5 08
%EBL/%TLT syuspedul (8 Aep uo Bw 00s Aq
(%6°0L) 0v/L¥ asop a|buls e 9s0p-7/3s0p pamoj|o4 ‘L Aep uo Bwi oooL) udwibal
swsiuebio diqo.iae Buiaedal -91buIS 9%/°78/%1 28 :siuaneding sjely 3s0p-7 3y} Jo upueAeqieq jo bw
dAIrebaU-weID syuanedul ‘uonyeindod 1e311-03-1Udul Y} J91udNINW 00SL JO uoisnjul snousAesiul 3|buls
(%5°22) 0€¥/L6 /syuanedino Ul JUSW3eaJ} JO MelIS Y} Jaye Y z/ ‘(s3uanedul ‘leuonyeusalul 9AI933J 0} PIAZIWOPURI UM SJURlIed
VSN %L'SL/%LET —8F 1€ U0I1d3jul 9yl yUm poieosse L€ ‘syuanedino pulig-sjqnop S10T Ydrey pue
(%€"9%) 0€v/661 13y usbiowa eWIYIAI3 Ul UOIdNPaL %07 e 98¢) ‘paziwopuel ¥10¢ [Mdy uaamiaq upueaeqieq yum
[89] VN VSSW -Juswileal| se pauyap sem juiodpus Aewnd ayj 869 Jo sisAjeue-gng paieasy syusnedu; snsiaa syuaneding 610z ‘oddey
9DUaI9J3Y  ASh upueAeglR( 104 Suosedy  susboyied paje|os| JAETL:N £3ed1)9 [eD1UlD/SaW0dIN0 syuaned Apnis jo adA| uofluanIRu| pue uonendod Apnis 1eaf Joyiny
40 JaquinN

‘(penunuod) v 3|qeL



—
<
—
w
<
>
S
o
<

(panunuoD)

(%€ ‘)

sbnip

19yjo 01 AB13|je Jo A101SIH
(%07 ‘€) siuswieasn

13410 YUM 3injie} SnolAdid

'sasned Jay1o
1o} [eudsoy 0} PaRIWIPEed] JOU dIIM
pue s>poigiue JO 3SIN0d JaYUNy
Kue panidai jou pip

‘IMSQ Jo asdefa1 ou Pamoys (9%g6)

(%¢) L :bw 00SL 0 sasop 7 —
(%€€)
G »@am K1and bw 0os+ bw 0oL —

(%€¢€ ‘9) (%€EL) SL/T swuaned | Buturewss syl (%¢) (%09) 6 :bw 00g pue bw po0L —
uepisAyd SNOD L :Syuow 9 ulyum |\sQ Jo asdejay :abesop uppueaeqieq
Buipuane ay3 jo uoispaQ (%0%) SL/9 ‘uolssiwpeal [eydsoy pue ‘yuawiesly Ajey| ur 810z |udy
(%€E 'S) ISSW Jayje syauow 9 ulyum |pMsa jo Apnis poyod 0} 910 Yd1ely wouy upueAeqeq
synsaJ 1533 A}|iqndadsns uo (%L¥) SL/L asdeas “(507) Aeis Jo yibus| |endsoy ‘|leuor}eAIasqo YyuMm paieall (JWMSa) uomndajul 610T
[b/]  paseq sdnoiqiaue [eio Jo e VSHN elep oN ‘y1eap papn|pul sa|gereA awodnQ St ‘9A1129ds0119Y punom |eusals dasp yum sjuaned ‘119|01eg
(%S°S) T’L/v (%S£) 8/9 ‘Ird
suoiddjul paxiy (%00L) ¥/+ 'styue ondag
(%) TL/€ (%06) v1/£ smdsipojfpuods
SaudD (%59) 0Z/€1 :SIPAWO031SO
wniia300gind (%£4) 92/0T :I1SS
(%E'SL) TL/LL %9 243 |edul) syd g :bw
dds snao0203dasis JudaWeal} 0051 J0 uonnadai sased |enpialpul
(%¥) TL/€ J0 uona|dwod Jaye syjuow u| pue g Aep ‘| Aep Bw oSl —
dds sn>>03042ju3 9 jo pouad dn-mojjo4 ays buunp (8) Ird syd /1
(%) TL/€ asdeja. |edibojoiqoidiw ou pue ) :shep £ £1ans Bw 0os + Lp bw 0oL —
(%L7) 61 ISHN upueAeqiep yum pajea) Ajjeniul shyue ondas (%12) s3d LS shep |
uondo juanedino (%6'9) TL/S uonedipul 3y} 1oy paiinbai Adesayy L) yoea bw 0poL+ bw QoS L dsop et
01 anp uonedydwis ISSW 51301qI3Ue [BUOIIPPE OU ‘UOIIIRYUI snsipojApuods :abesop upueaeqieq
(%S) 6€ (%€8) TL/9 Jo swodwAs pue subis ed1uip (02) £10T pue
juawyeas) abeajes VSHW ||e JO UOIIN|OS3I Se PAUYIP Sem SIM[@AWo3150 G10Z UdaMIaq upueARg|e( JO abesop
(%61) ¥L (%S°L€) TL/LT 24ND [ed1UI]) "d4N|IR) 4O 3IND [edIUIP (92) 11SS SIS ISed 9UO 1SB3| 18 PAAIDIAI OUYM SUOIIJUI 610C
[€/] uawibal Arewnd VSSW %5 se pauyap sem juiodpus Aewnd ay) 44 dN11Dads01aY anisod-wesb yum syuaned ynpy “1pngoy
(%9) S
[EXNLGET
-weib snd
%S aAlIsod-welb)
suoseal 19Y10 uondAYUI PIXIN
%€ (%S) ¥
saidesay) saudp
Joud Jo s1ays apis wnz3o0q1uoidold (%6°EL) ¥L SIPYIO -
%S (%9) § (%€) € :skep L K19A9 B 0001 —
ddueljdwod-uoN 1220003da1g (%9°2h)
%8 (%8) £ v App@am b 0o+ bw 000l —
suaboyied jo aduessisay 123000493U3 %L 1SSavY (%€) € :8 Yoam+gp ‘Lp bw 0051 —
%6 (%€€) 8T %68 ‘P-06 18 8jel $s30dNs |ediul) %S¢ (%6°€L) ¥L :8p pue Lp Bw 00SL —
ABJ3)je dnoiqiuy SNOD ‘pouad dn-mojjo} ay3 buunp SINpIRIOPUD (%8°€7) ¥z @s0op bw ppsL 3|buls -
%¢1 sanolgnue snoiaaid (%6) 8 uoI3ul bundal 1o udisisiad %6C :abesop uppueaeqieq
JO aun|iey Juswieal) VSYW 40 92U3pIAS |ed160jOIqODIW SO SIN[@AWO031SO Apnis 8107 YIew
%85 (%91) ¥L K101e10q€| ‘[R21UIP OU pRY siualed %LE Ird 9A19ds0111 0} 9107 Joqw3das woly euysny 610C
[zz]  upueaeqjep jo aj-jey buo VSSIW (%£6°2) LOL/S usaym pawnsaid sem ssaddNs [ed1UID L0l J91UDIINY Ul UPURARY|RQ PAAIIIRI OYM SIUSIRd ‘yasunp
9dURIRYAY  ISh upueARg|RQ J0) SUosedy  sudboyied paje|os| JAETLIN £ded19 [ed1UlD/SaW0dIN0 syuaned Apnis jo adA| uonuaAIRu| pue uonejndod Apnis  Jeak oyiny
JO JaquinN

‘(penunuod) v 3|qeL



EXPERT REVIEW OF ANTI-INFECTIVE THERAPY 9

(panunuod)
(%L°0L) TOL/LL (%1) awolpuAks
suolie|os! EICEE]
[ed1Bojolqoniw (%6°L)
ON siuyue didas
(%€) Tol/€ (%6%) 1S9
[eiqosiwAjod (%8°0L)
(L=U"9%l) (%L) ToL/L sIRAWO01s0
9due)SISal |ed160j0IqodIN dds wnuapgnn) pouad dn (%8°01) Ird
(S=U"%6") (%1) Tol/L -MOJ|0} Yauow-¢ 3y ul sasdejas oN (%8°0L)
SS90 SNOUSA 100d dds Agm.mmv *xG6/68 uolInjosal sijipJed>opus mao_ LT SIBYI0 -
(9=U '%6'S) wnia3o0qaufio) |ed16ojoiqosdIw pue [edrul)d papadsns syd
aduasaype ainsug (%¥) T0L/¥ sypuow ¢ Buimoy|oy yum Isg 8 :6w 00S snd asop [emul 6w 0oL —
(6="U %8g) dds sn>202031dasis SY} Ul UOIID3JUl dwes 3y} 0} (%L°€L) s1d 09
Adesayy (%£°6) TOL/OL anp suoissiwpe [eudsoy Jo duasqe SiupJeoopuy :bw 0pg snid asop [emul bw 0os| —
snoiaaid ayy Jo Audixo| dds sn>>02049)u3 9y} pue Uo[}23)ul Y} JO UOIIN|OSI (%£°S1) 1S9-4D Apnis :9besop upueaeqieq 0202
(18 =U "%'6/) (%9°0£) TOL/TL [ed160jo1go.dIW pue [ediul)d ‘(%t"0€) 11SS |euoleaiasqo 610 1snbny 03 9107 43010 woy ‘InB33107
[9/] abseydsip jendsoq  dds sna>020/Aydpis (%6€) ¥ 9y3 Buisn passasse sem SSaUIAIIIRYT 01 dAIads01RY upueAegie@ Yum pajeasy syuaned ||y SETIY
(%82) LT
9ouel dwod 431199
(%L¥€) 9T
abieydsip |eudsoy Ape3
(%£°8€) 6C
Awouoine juaned
(%t2) 8L (%6'9) TL/S sid € :aAIssauddng -
$S922€ SNOUdA 3|qissodw| ‘dds s3d 9| U3YI0 -
(%£72) LL wni120qgaukI0) (0S) smunselpapy (%L2) s1d £ pLp Bw QoSL + Lp Bw 0oSL—
eLa)deq Juesisal-bnipuniy (%69) TL/S (ooL) 159 sniunselpapy M | :pLp Bw ool + Lp Bw 00sL —
(%L'¥€) 9T sljpavy (001) uondajur sul| Ja1vY1e) (%) 159 s1d L€ :gp bBw poSL + Lp Bw poSL —
1UaWIeaI) dnoigiue $N220049)U3 (001) uonddyuUI Jejndsep (%€°G) uomndayuI 1d | :gp Bw 0oL + Lp Pw 000L —
SNoIA3Id JO JUIAS 3SIDAPY (%8'07) TL/SL (8'18) 11SS aul| laeyied 1d | :gp Bwi 00S + Lp Bw 000l —
(%€9) ¥ 354N (T'Ts) smpiecopul  (9%£°9) UoldJuI s1d g :bw 0001 d(buls -
lusuiiean (%¥vv) TL/TE (1'92) Irg Jenasep sid | :Bbw 00sL 3|buIS -
dnolgnue snoaaid SNOD (%¥'6L) «89/vS 24nd [ed1UID (%€°£1) 11SS :abesop uueAeqieq
J0 aIn|iey [e2160]01GODIN (%¥61) TLIVL "abieyd ul (%€°50) aduel4
(%€'10) 9L YSUW uenisAyd ayy Aq pawyuod sem pue sipJedopuy Apnis U1 8L0Z 49qwialdas LE 03 £1OT dunf |
JUaW1eas} djolqiue (%6°L€) TL/€T uond3Jul Jo subls [edulP Jo duIsqe (%%9) Irg SEMVESTM] WwioJy upueARg|R( JO ASOP
[6/] snoiaaid Jo ainjiey [edtul|d VSSW (%9'9) SL/S 9yl se paulap sem aind |esiul|d SL aAIads0NRY auo 1ses| e Buiadal syuaned ynpy 6107 ‘Yuid
9OUIBY  9SN upueARg[RQ J0) Suoseay  suaboyied paie|os| JAETL:N £3ed119 [B21UID/SaW0dIN0 syuaned Apnis jo adA| uonuaARu| pue uonejndod Apnis 1eaf Joyiny
J0O JaquinN

‘(p3nunuod) v 3|qel



(panunuod)

(Isssav 1)
9%/ :9sdejas |ed1uld yuow-¢

(986) 05/6¥ :5592INS [EJIUIPD [[RIBAQ

(%81) 05/6 "aAebau aq
s31e|0S| 0} pey ‘SuoI1d3ul JO SIS JAY10 Wol)
|eiqodiwA|od 10 POO|q WOJy JSYIIS paledIpul udaym
(%8€) 05/61 ‘$34N}|ND ‘210WI3YHNS “UOIIBJUI
122000}Aydels 39U} UeY} SUOSe3J JBY10 IO pald)e
y-uljjpexo 10U JI “Jw/bu G'0> 01 uluolded0id
(%2T) 05/1LL pue 7/6w L> anjeA e o} uloid
91e|0SI ON 3A11DB3J-) Y10q JO UOIIdNPaI d|qe)s e
(%2) 05/1 yum buoje ‘uonejuasaid juaned
$Na1ad °g 16 papJ0odaJ uofdyul jo subis
(%2) 05/1 pue swoidwAs yioq jo ‘(asop ise| zL-aan
(%) L wnpLls ) 9y) Jaye Aep Yip| ayl se ‘seadlul 1o Yyeib Jejndsen (€-1) L (4O
Adesayy (%9) 05/€ Kep-t7| 1 Bw QgL JO suoisnjul ‘g suordayul ueipaw ‘asop bw pogL udueAeqeq
|eIMUl 0} SIUSAS ISIDAPY sijp>apj 3 paleadas yum syuswieal) Jabuoj 1e|NdILe03)S0 :abesop upueneqieq
(%01) § (%¥€) 05/L1 104 10 “upueARq|Ep JO 3SOP B 005 L ‘8 15ISSSaY 610z AInr 03 210z AInr
Adeiay} |eniul jo ainjieq SNOD (upueaeqeq 316uls e Jaye Aep yiy|) Adesayy paiedijdwod WOl SUO0III3jul dAIHSOd-weln
(%88) ¥ (%¥€) 05/L1 Jo dois) 0 pua ay3 1e pa1d3lap ‘UoissiWl ‘TL SISSSav Apnys 40 juswiesal} ayj Joj ubueAeqied Lzoz
[51] abueydsip jendsoy Ajieg snainp °g (%2) 0S/1L 9|gelIS Se paulaP SeM SS3IING 0S ETYIBE N 0} paydums sjuaned pazijeudsoy ||y ‘ouasljod

(%02) 0€/9
saInynd> aAiebaN
(%£'9) 0€/C
SUOI1I3Jul PAXIW
(%01) 0€/€

‘dds
sn>>0>01dains
(%£9) 0€/C
sI|plapy 3
(%€°€0) 0€/L “(2) smpJecopug
SNOD (¥) 158-49D
(%£91) 0¢/S (1) Ird
VSYW S3Sed |(d ZL ||e 10} () SIMPAwoa150 abesop upueAeqiep uo eyep oN 020z
(%2£91) 0€/S PaAIDSCO SEM SWODINO 3|qelOAe (8) I1SSSAY Apnis 610T pue 910z usamiaq Ajey ‘luobuepy
[1] elep oN YSSW (%01) 0L/ 9WOJIN0 JO UONIULAP ON 0€ 9AI129ds0M19Y Ul uDueAR(|RQ PAAIDIAI OYM SJUBNIRY -9)ueing
9dUaI3YRY  Ish upueAegleq Joj suosedy  sudboyied paje|os| JAETLEN £oed19 [ed1uUlD/SaWodINQ syuaned Apnis jo adA| uonuanRu| pue uonejndod Apmis  J1eak “loyiny

40 JaquinN

‘(panunuod) v el

A. OLIVA ET AL.

o
—



EXPERT REVIEW OF ANTI-INFECTIVE THERAPY 1

IDIYIBW :3SSIA “122000]Aydes dAIeBaU-3sINBROY) :SNOD SNaINp SN3020jAYdpis 1uelSISal-u

“sipiwapida sn22020jAydp]s JueISISAI-UI||DIYIBW ISYW Sipiwapida sna2020jAydpls

1IYIdW YSYW ‘Snainp sn33030jAydpis 3|qndadsns-ul||idiyiaw :ySS sbnig 133fu] oy 91doad :qimd -d|gedijdde ou :yN

"JUSAS 3SI9APE Y ‘UOIID3JUl DIAIP

>1U01123J3 d|qeIue|dwi JBjNISeAOIPIED (-T[D ‘SUOIIBJUI JUlof puB SUOQ :|rg ‘UOIIBJUI SNSSIY LOS UPS pue ums ;1SS uswnedaq Aouabiaw3 ;3 'UOIIdBJUI WEDIISPO0|q Pale[RI-191ayied Sg-4D ‘suoidaul julof anayisold :rd
"suonayul Juejdwi 3seaiq 10 ‘ydred snoauend ‘sisojnduniny [exdodojhydels buisdejal ‘suoi1da4ul JULLS JRINISBAOPUS ‘(|Sg) SUOIIDRUI WESIISPOO|q Pale[al-(JAD) Ul| SNOURA [esudd ‘sisdas ‘siuyue d1ndas ‘siipiedopud
‘suoidayul utof 2133Y1s04d ‘SINRAWOBISO PAPNPUL V10 xxx ‘SISAjeUR £DBDID Ul papnpul S1udied 6 iy "PIPN|IXD 3I9M PISOUBRIPSIW 3I9M IO SISNED SNOMRIBJUIUOU WO PAIP ‘dN-MO||0) 01 1SO| DISM OYM SIUBIIRY :y 910N

[£2] VN

(%89) ¥L

ejep buissiw/suoseas Y0
(%6°L) ¥

9dueldwod Joogd

(%6°€) 8

KB13|y

(%l 2)

suawibal snoiaaid

elep oN
(%Y LL) €°/¥
SNOD
(%6€) €2/6
VSdW
(%Y LL) €°/¥
VSSW
S|Sssav
Jo dnoibgng
(%67) 8L/€T

elep oN

(%T'1) L V10
(%0) 0 1SSS9V

(%8'71) 91 :uoissiwpe [endsoy p-Og
(%0°82) S€ :d3 01 win1al p-0¢
UIDURARG|RP YLM JUSWIL3I) JaYe
S3184 UOISSIWpPEal Aep-Q§ Ssasse

01 sem Apnis ay} jo wie Arewnd ay)

(%S°8) £ V10

(%) S 1SSS9V

(%8°S) 907/T1

:uonezijendsoy yum asdejai [edquld
(6570 =0 "%SL A %558 1S558Y)
9S°78 24N [edIUIP ||eIDAQ

14

uawibas asop 31buls bw 05| —

:abesop upueneqieq

LZ0T ‘L dunf 03 6107 ‘L Krenuer

WwoJy |SSFY JO Judwiealy ayy

10} 03 9Y3 1€ upueARqgIRQ PIAIDIRI
oym sjuaned }npe dAIINIISUO)  ZZ0T ‘uejog

Apnis 10yod
dAIads01RY

(%8'6€) T8 SI9Y10 -

0} JUEISISAI [RIGOIWIIUY SNOD (%50) L “uond3ul (%7°09) vz L 3s0p 3|buls ut bw 0osL —

(%1°0€ ‘29) (%z€) 82/5T 13y Snouas 40 swoidwAs pue subis Jo uoin|osal Aley :abesop upueaeqieq

sonolquue VSHW (%6°S) S Y10 pue suois3| Jo juawaroidwi %8'6€ ‘T8 Y10 ul sjendsoy (xxx¥YL1O PUe |SSSEY)

snoiaaid o} ainjleq (%81) 8L/7L (%) § 15559V Se paulysp juswieall Jo %T°09 LL ur Apnis uonajul Jo adAy Aue 1oy 6102/90/0€

(%€9S 9L1) VSSW (%6'7) OL opua Je suenisyd Aq pajenjeas se "¥T1 1SSSav [eUOlBAIDSO 01 910T/S0/10 Wolj 3sop uidueAeqeq
[£]  uonensiuiwpe jo Aem Jaise3  :uonendod |[eISAQ STV SNOLIS-UON  24nd [ed1UlD Sem awodino Atewnd syl 90¢ ‘an11adson1ay 12 Yyum pajeas3 syusned jnpy 120T ‘teg
9dUaI3ydY  9sh upueAeqleq Joj suosedy  susboyied paje|os| JAETLEN £oed19 [ed1UlD/SaW0dINQ syuaned Apnis jo adA| uonuanRu| pue uonejndod Apmis  1eak “oyiny

J0 Jaquin

“(panuRUO)) % 3|qe



12 (&) A OLIVAETAL.

conditions may have improved or become stable during that
time [104,105].

Oral options such as trimethoprim/sulfamethoxazole or
linezolid/tedizolid may present limitations, such as myelotoxi-
city, potential for drug—drug interactions or risk of drug over-
exposure, leading to the need for close laboratory follow-up
[106-110]. Furthermore, patient’s adherence to the therapy is
needed. OPAT regimen is an alternative to oral therapy; how-
ever, this strategy may be limited by the need for daily use of
an intravenous line, therapeutic drug monitoring and the low
diffusion of OPAT programs [8,111,112].

Therefore, in the case of contraindications to oral therapy
or unavailability/unfeasibility of OPAT programs, dalbavancin
may represent the optimal choice for the treatment of
selected patients with ABSSSIs, allowing patients’ early dis-
charge [113-116].

Patients’ categories, which may benefit most from the use
of dalbavancin in the ED are those with expected poor oral
adherence or with limited access to/contact with healthcare
systems, such as homeless, elderly, prisoners, military person-
nel, people who inject drugs, people living in rural areas far
away from hospitals, people with psychiatric disorders or alco-
hol abuse, frail categories including severely burned or onco-
logic patients [22,105,110,116-118].

Given their higher risk of recurrent ABSSSIs and worse out-
comes, along with their noncompliant behavior, PWID repre-
sents one ideal candidate subgroup for LALs [69,118-120]. In
PWID, dalbavancin efficacy was high and well tolerated, with
similar rates of adverse events compared to the non-PWID
population [69]. With a short-duration and single intravenous
infusion, dalbavancin represents an optimal alternative to the
placement of a permanent venous access or a central line,
thereby reducing catheters’ complications, such as line occlu-
sion, venous thrombosis, infections or hematomas
[15,121,122]. Patients’ satisfaction may also be improved with
dalbavancin: indeed, the majority of patients prefer a single-
dose 30-min intravenous antibiotic over other antibiotic treat-
ment options [15,68]. Avoiding prolonged hospitalization may
further prevent complications usually associated with hospita-
lization itself, such as hospital-acquired infections or Multi-
Drug Resistant Organisms (MDROs) colonization/infec-
tion [1,15].

7. Economic impact of dalbavancin in the ED for the
treatment of ABSSSIs

A systematic review, network meta-analysis and cost analysis
compared the newer lipoglycopeptides to standard care and
to each other for the treatment of complicated SSTIs, estimat-
ing that using dalbavancin could save third-party payers $
1,442 to $ 4,803 per case [123].

A recent study aimed to evaluate the direct costs asso-
ciated with the management of severe ABSSSI patients from
a national healthcare provider’s perspective in Italy, Romania,
and Spain. The hypothetical administration of dalbavancin
rather than the Standard of Care (SoC) therapy (based on
either vancomycin, teicoplanin, or linezolid) resulted in an
estimated mean reduction in hospital stay of 3.3days per

ABSSSI patient, with no significant incremental costs from
a National Health System perspective [124].

A budget impact analysis considered national adminis-
trative databases of patients with non-severe ABSSSIs who
accessed the ED in ltaly, Spain, and Austria between 2006
and 2014, with an average calculated annual number of
patients equal to 5,396, 7,884, and 1,788, respectively
[125]. The model estimated that a hypothetical scenario in
which an early single dose of dalbavancin (1500 mg) would
have been administered rather than the SoC therapy actu-
ally prescribed would have allowed in the first year of its
introduction a reduction in the total financial burden in
Italy and Spain (— € 352,252 and — € 233,991, respectively),
while it increased the total economic burden in Austria (€
80769); in the third year of its introduction, dalbavancin use
would have reduced the total economic burden in all
Countries (— € 1.1 million,—€ 810,650, and —€ 70269,
respectively). This cost saving was mainly driven by the
estimated increase in patients discharged directly by the
ED combined to the reduced in-hospital length of stay for
those who were hospitalized, following the hypothetical
dalbavancin use rather than the actual SoC antimicrobial
therapy: —1,332 days over 3 years in Italy, —1,187 in Spain,
—1,537 in Austria.

Although providing remarkable insights, the above-men-
tioned studies present some limitations, including: the fre-
quent lack of sufficient information; the estimation of costs
for a whole, although large, study population rather than the
calculation of actual costs paid for individual patients; the
possible variation of tariffs between different regions of the
same Country and even between different hospitals in a same
region.

A real-life, individual patients-based study calculated that
an early discharge strategy following the use of dalbavancin
would have saved a median of € 5,034 (IQR 3,647-6,590) for
each ABSSSI case compared to the actual antimicrobial ther-
apy administered [15]. Other real-life studies estimated the
cumulative cost saving driven by dalbavancin use of in
ABSSSI along with other sites of infection, thus not allowing
to extrapolate the saving quota attributable to ABSSSI only
[6,126].

The reduced in-hospital length of stay represents a major
driver for the cost-effectiveness of dalbavancin use across
studies. Indeed, this parameter is associated with a high-cost
burden, although it may differ between geographical areas.
For instance, the cost of one day of hospitalization in an
internal medicine ward in Spain in 2014 was € 325.01 and in
an infectious disease ward in Italy € 361; the average cost
estimated in 2020 of a day in a U.S. State-local government
hospital is $ 2,606 but varies from $ 671 in Montana to $ 5,557
in Connecticut [6,15,127].

Several indirect costs should be considered which could
as well be saved using long-acting antibiotics. For instance,
daily infusion of antimicrobials often requires indwelling
middle-term venous access such as peripherally inserted
central catheter (PICC), which poses an average per patient
cost of $ 873 for placement and $ 205 for complications
(e.g., infection, thrombophlebitis, malposition, malfunction);
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| Patient with ABSSSI presenting to the ED |
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Clinical assessment of ABSSSI severity
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l No need of hospitalization |
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|

Positive Negative
cultures cultures Clinical improvement; absence of systemic signs; no
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patient with difficult venous access
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)

+ Contraindications to oral agents (allergy to beta-lactams, thrombocytopenia)
* Presence of DDIs or risk of overexposure with LNZ***
* Unable to take oral medications
* Expected poor adherence to oral medications§
+ Dwelling in long-term care facilities

* PWID
NO YES
I Oral therapy | LA therapy |
| Risk of MRSA" | l
NO ‘ YES | Follow-up |
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Figure 1. Proposal of a diagnostic and therapeutic algorithm for the management of Acute Bacterial Skin and Skin Structure Infections (ABSSSIs) at the Emergency

Department (ED).

*: BCs are indicated in patients with age >65 years, comorbidities, fever or signs of SIRS, malignancy, neutropenia and/or immunodeficiency or with involvement of non-lower extremities or
an infected device/prosthesis, Bacteremia Risk Score >7 [88] or, in patients with cellulitis, Bacteremia Score of Cellulitis >2 [26]. **: Risk factors for 30-d hospital re-admission include initial
WBC count, congestive heart failure, diabetes mellitus [78]. ***: DDIs with inhibitors of MAO; SSRIs; fentanyl; rifampin. Cautious use of LNZ in conditions at risk of LNZ over-exposure such as
age >70, HD, omeprazole, amiodarone, amlodipine, low dose acetylsalicylic acid [109,110]. §: homeless, PWID, patients with social isolation, residents in LTCF, dependent people, asylum
seekers with difficult access to health service, patients with psychiatric illnesses, patients who do not understand local language [123]. *: previous infection/colonization by MRSA; previous
exposure to antimicrobials; chronic open wounds; advanced age; recent hospitalization or repeated contacts with the health-care system; chronic conditions such as diabetes, chronic
kidney diseases, cardiovascular diseases, immune suppression, HD; parenteral drug use; local MRSA prevalence >20% [133-135]. ED: Emergency Department; ABSSSI: acute bacterial skin
and skin structure infection; BCs: Blood Cultures; POCUS: point-of-care ultrasound; CCl: Charlson Comorbidity Index; MDR GNB: Multi-drug resistant Gram negative bacilli; DDI: drug—drug
interaction; LNZ: linezolid; PWID: People who inject drugs; MRSA: methicillin-resistant Staphylococcus aureus; LA: long-acting; TMP/SMX: trimethoprim-sulfamethoxazole; DOXY: doxycycline;
CLINDA: clindamycin; GP: general practitioner; MAO: monoamine oxidase; SSRIs: selective serotonin reuptake inhibitors; HD: hemodialysis; LTF: long-term facility.

if systemic and serious complications occur (e.g., bactere-
mia, endocarditis, sepsis) PICC-related costs markedly
increase  [128].  Furthermore, glycopeptides require
a therapeutic drug monitoring, which may cost from 24 to
56 euros and can be complicated by a transient nephrotoxi-
city, which determines additional costs for its management
and the prolonged in-hospital stay [124]. Moreover, daily
intravenous antibiotics require nursing time related to
drug dilution, positioning, and removing infusion line, and
patient observation, which has variable costs across differ-
ent hospitals/regions. Finally, in a single-center, real-life
study, the introduction of dalbavancin use compared to
usual antibiotics yielded significant improvements in work
productivity and ability to complete daily activities, in addi-
tion to patient satisfaction, thus saving social costs as
well [129].

8. Conclusions

Early discharge from ED of eligible patients with the use of
dalbavancin could represent an effective and advantageous
strategy for the management of patients with ABSSSIs who are
not eligible for oral therapies or OPAT programs and who
would have otherwise been hospitalized only for antibiotic
therapy.

A rigorous assessment of patient characteristics at admis-
sion as well as the stratification of the existing risks of
bacteremia, recurrence, and ED return could provide valu-
able information to discriminate the need for hospitalization
and select patients who may, instead, benefit from a 48-72
h observation before being discharged on ongoing
dalbavancin.

9. Expert opinion: proposal of a diagnostic and
therapeutic algorithm for the management of
ABSSSIs at the ED

ABSSSIs represent an important reason for hospital admission
worldwide; a significant rate of admissions is due to the admin-
istration of intravenous antimicrobial therapy alone, accounting
for an overall excess of hospitalizations [1-4,14]. Dalbavancin has
proven to be highly effective and safe for the treatment of
ABSSSls in registration and observational studies and represents
a potential attractive option for the direct or early discharge from
the ED of patients with ABSSSIs who are not candidate for oral
therapy or OPAT programs [4,21,71-77]. Indeed, dalbavancin’s
favorable pharmacokinetic profile and its long elimination half-
life provide advantage over other intravenous drugs requiring
multiple daily doses or oral antibiotics, which need patients’
adherence and may be encumbered by adverse events [8].
Furthermore, in light of the increase of multi-drug resistance in
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Gram-positive pathogens causing ABSSSIs, the activity of dalba-
vancin against MRSA represents an additional advantage, which
renders dalbavancin a feasible option for selected patients for
direct or early discharge from the ED [7]. However, evidence is
still limited and highlights the need for further research in order
to optimize this treatment strategy.

Figure 1 shows the study panel proposal for the diagnostic
and therapeutic approaches of patients presenting at the ED
with ABSSSI.

The first step is assessing infection severity and the need
for hospitalization through clinical evaluation, laboratory tests
and, when applicable, POCUS assessment [14,25,31,87,130].
Blood cultures should be reserved to patients considered at
high risk of bacteremia, while surgical procedures and empiri-
cal intravenous therapy should not be delayed in the case of
hospitalization [87]. If the patient meets the early discharge
criteria at the 48-72 h clinical re-assessment, possible options
include oral therapy or, if feasible, OPAT programs
[105,131-134].

The use of dalbavancin as an early discharge strategy is
suggested in the presence of contraindications to oral
agents, inability to take oral medications, conditions leading
to expected poor adherence to oral medications, such as
PWID, homeless, residents in Long-Term Care Facility
(LTCF), dependent people, patients with psychiatric illnesses
[115].

After discharge, a close follow-up should be guaranteed, in
order to early identify signs and symptoms indicating that the
infection is not responding to therapy and that there is the
need of further care [5,22]. Although its use is increasing and is
currently proposed as a possible follow-up strategy, the tele-
health approach is feasible for patients or caregivers who are
able to use a smartphone/computer (i.e., to provide images of
the involved skin area and/or wound) [4,18,19]. Otherwise,
a more traditional follow-up with outpatient visits and/or the
involvement of the general practitioner is suggested.

The panel believes that a similar approach to patients
with ABSSSIs presenting at the ED may be easily implemen-
ted into clinical practice, following a strict collaboration
between ED physicians, Infectious Diseases specialists and
general practitioners for patients’ follow-up. Further studies
should be promoted to address the role of dalbavancin as
a direct or early discharge strategy from the ED in order to
avoid hospitalization and its complications by, at the same
time, ensuring high efficacy and safety. Furthermore, the
additional potential advantages of using dalbavancin in
the ED rely on its cost-effectiveness by reducing in-hospital
length, providing indirect economic savings and, eventually,
contributing to the reduction of ED overcrowding.
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