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Abstract: Background/Objectives: The standard of care for acute bacterial skin and skin structure
infections (ABSSSIs) requiring intravenous (IV) antibiotics includes vancomycin, administered over
several days, in a hospital or outpatient setting resulting in significant costs. Dalbavancin, a long-
acting single-dose lipoglycopeptide IV therapy may offer a cost-effective option for adult patients
with ABSSSIs in Canada. Methods: A cost-utility analysis (CUA) was performed to evaluate the
potential benefits of dalbavancin compared to other IV antibiotics for the treatment of adult patients
with ABSSSIs who require IV antibiotics but whose hospitalization, if necessary, is anticipated to be
£ 72 hours. Results: This analysis utilized a decision-analytic model showing that dalbavancin was
dominant against all IV antibiotic comparators when considering the healthcare system or societal
perspective and was associated with lower costs and improved patient adherence. For the sub-
population analysis against PWID (people who inject drugs) and the homeless, dalbavancin
generated even greater cost savings. Conclusions: We report that dalbavancin when used to treat
ABSSSI requiring IV antibiotics may offer cost savings for Canadian healthcare providers through
reduced hospitalization time, lower administration and labor costs, minimized risk of healthcare-
acquired infections (HAIs), improved patient compliance and optimized resource allocation
particularly in patients at risk of non-compliance (First Nations, the homeless and PWID).

Keywords: acute bacterial skin and skin structure infections (ABSSSI); dalbavancin; antibiotics; cost-
utility analysis; people who inject drugs (PWID); the homeless; First Nations; hospitalization;
Healthcare Resource Usage

1. Introduction

Acute bacterial skin and skin structure infections (ABSSSIs) include cellulitis, erysipelas, wound
infections, and major cutaneous abscesses.[1-3] They are defined by lesion size —as measured by the
area of redness, edema, or induration—and must be at least 75 cm2.[1-3] These infections represent
a significant proportion of the cases that lead Canadian patients to seek emergency room (ER)
services. Among these, cellulitis is notably the most prevalent skin disease responsible for emergency
department visits and subsequent inpatient admissions.[4] ABBSIs are primarily caused by
Staphylococcus aureus, including methicillin-resistant strains (MRSA), which complicate treatment,
leading to higher failure rates and prolonged hospitalizations.[5-7] MRSA prevalence in Canadian
populations varies widely (11% - 100%) with higher rates in Western Canada and First Nations
communities.[8-10] In 2022, an estimated 40,821 adults in Canada were treated for ABSSSI,[11]
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significantly increasing morbidity, with average hospital stays of 7.1 days, extending to 7.7-13.4 days
for MRSA cases.[3,5,6,12-15]

Inadequate initial antibiotic therapy in 20%-25% of cases results in wasted resources, longer
hospital stays, and increased morbidity and mortality.[3,14-17] Key ABSSSIs recurrence risk factors
include MRSA, substance abuse, homelessness, obesity, and comorbidities like diabetes and HIV.[18—
22] Outpatient treatment compliance is notably low at 57%, resulting in suboptimal outcomes and
frequent recurrences. These outcomes often include relapses of skin infections, the emergence of new
skin infections, the necessity for extended or alternative antibiotic therapies, and the requirement for
additional incision-and-drainage procedures.[23-25] At-risk populations, including the homeless
and people who inject drugs (PWID), many of whom also suffer from psychiatric illnesses, represent
30.4% of ABSSSI cases and encounter significant treatment barriers. [24,25] Key challenges in treating
these populations include:

1. Loss to follow-up; This is the most significant barrier to successful treatment. Homeless PWID
are more likely to be lost to follow-up compared to other groups, resulting in uncertain clinical
outcomes.[26]

2. Lower clinical cure rates; Including patients lost to follow-up, homeless PWID exhibit
significantly lower cure rates (47.2%) compared to housed non-PWID (73.1%).[26]

3. Higher readmission rates; Homeless PWID have the highest 30-day readmission rates related to
outpatient parenteral antimicrobial therapy (OPAT) (26.4%) among all groups studied.[26]

4. Line tampering; Secondary bacteremia and line tampering are more common among homeless
PWID, indicating challenges with maintaining the integrity of intravenous access.[26]

5. Engagement in care; While cure rates are similar across groups for patients who remain engaged
in care, maintaining this engagement is particularly challenging for homeless PWID.[26]

6. Psychosocial factors; Studies suggest that addiction and associated mental health disorders often
require additional treatment, complicating adherence to OPAT.[26]

7. Lack of a suitable environment’ Many homeless patients lack a home environment suitable for
the provision of OPAT, making treatment logistics more difficult.[26]

Patients living in remote areas where ambulatory care cannot be organized also face significant
barriers to effective and efficient treatment for ABSSSIs. This group includes a substantial number of
individuals from First Nations communities, who exhibit disproportionately high rates of
community-associated MRSA and are typically transported to urban areas for the full course of
intravenous antibiotic treatment.[9] Remote communities often rely on nurses or community health
workers and have limited access to hospitals, advanced treatment facilities, physicians, and
specialists who can effectively diagnose and treat ABSSSIs. Consequently, patients frequently need
to be transported long distances to receive necessary care.[27] Weather conditions and limited
transportation options, often requiring air travel, can delay medical evacuations and timely access to
care for ABSSSI patients. Additional barriers include cultural and linguistic obstacles, as the lack of
culturally sensitive care and language barriers can impact the quality of healthcare First Nations
patients receive. Historical abuses in the healthcare system have also led to mistrust among First
Nations communities, resulting in delayed seeking of care for ABSSSIs. Furthermore, the lack of
resources in smaller First Nations communities can make it challenging to provide adequate follow-
up care for ABSSSI patients after initial treatment.[28]

Clinical management of ABSSSI is becoming increasingly complex due to multidrug-resistant
Gram-positive pathogens especially Staphylococci (eg. MRSA), leading to higher morbidity,
mortality, and healthcare costs. The current standard of care when IV antibiotics are required,
vancomycin, poses significant toxicity risks, ototoxicity but particularly nephrotoxicity in high-risk
patients.[29] Vancomycin's most common adverse reaction is “vancomycin flushing syndrome”
(VES), also previously called “Redman Syndrome”, and occurs in 3.7% to 47% of patients. It is
characterized by a pruritic erythematous rash on the face, neck, and upper torso, typically associated

7

with a rapid infusion (< 1 hour).[30,31] Due to these risks, vancomycin dosing is inherently complex
and necessitates adjustments based on individual patient factors such as age, weight, renal function,
and the concurrent use of other potentially nephrotoxic medications. This variability often
complicates the establishment of an appropriate dosing regimen. Recent guidelines addressing this
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complexity recommend using an Area Under the Curve (AUC)-guided approach rather than relying
solely on trough serum concentrations.[32,33] The AUC/MIC (minimum inhibitory concentration)
ratio is now considered a better predictor of vancomycin microbiologic and clinical efficacy and
safety. This requires more frequent monitoring and potentially complex calculations to determine the
optimal dosing strategy. In critically ill patients, loading doses of vancomycin (25-35 mg/kg) may be
necessary to achieve therapeutic concentrations quickly. However, determining the correct dose
without risking toxicity is challenging, particularly in patients with fluctuating renal function. In
addition, patients' renal function can change rapidly, especially in critically ill or elderly patients.
This necessitates frequent reassessment of dosing and monitoring serum concentrations,
complicating the management of therapy.[32,33]

Daptomycin is another antibiotic frequently employed in the treatment of ABSSSIs. Clinical
studies have demonstrated that its efficacy is comparable to that of standard treatments such as
vancomyecin.[34] It is particularly advantageous for patients with renal impairment, as it does not
necessitate the same level of renal monitoring required by vancomycin. Despite its efficacy, it is
essential to monitor for potential side effects, including muscle toxicity (myopathy) and eosinophilic
pneumonia. Regular monitoring of creatine kinase (CK) levels is advisable, especially for patients
undergoing prolonged therapy or those with risk factors for muscle injury. While daptomycin is a
valuable option for treating ABSSSIs, its use requires careful monitoring and management of
potential complications. Regular assessments of muscle function, renal and liver function, and overall
patient response to therapy are essential components of managing patients on daptomycin.[34]

Another aspect of treating ABSSSIs is the heightened risk of subsequent infections for
hospitalized patients. The recent COVID-19 pandemic exemplifies the increased risk of transmission
for both ABSSSI patients and healthcare workers.[35-37] Standard treatments, such as vancomycin,
often require infusions two to three times daily over several days. This frequent interaction with
healthcare professionals not only raises the risk of COVID-19 exposure but also exacerbates staffing
challenges if healthcare workers need to quarantine following exposure. Consequently, this can lead
to a shortage of healthcare staff, complicating the management of outpatient care and further
hindering the treatment process for patients.[35,37] This risk is similarly applicable to other types of
nosocomial infections.

The economic burden of ABSSSI is growing, encompassing both direct and indirect treatment
costs. Hospitalizations, often prolonged, treatment failures, and disease recurrence significantly
contribute to this financial impact.[4,38-44] ABSSSIs are a notable concern in the Canadian healthcare
system, contributing to significant healthcare utilization highlighting the need for effective infection
prevention and control measures. Approved by Health Canada in September 2018 as a treatment for
adult patients with ABSSSI, dalbavancin is the first single-dose IV therapy for Gram-positive bacteria,
including MRSA.[45] Available as a single 1500 mg dose or as a 2-dose regimen of 1000 mg IV,
followed one week later by 500 mg IV, dalbavancin offers flexibility in emergency or outpatient care
settings. This reduces the need for hospitalization, enhances patient compliance, and supports
outpatient parenteral antimicrobial therapy (OPAT). The efficacy and safety of dalbavancin were
demonstrated in the DISCOVER1 and DISCOVER?2 trials, which showed it to be non-inferior to
vancomycin IV followed by linezolid PO. These findings were further confirmed in phase 3 and phase
3b trials that compared single-dose and two-dose regimens of dalbavancin. The phase 3b trial
revealed comparable early response and clinical success rates, with no significant differences in
adverse events across the dosing regimens.[46,47] Excreted through both renal and fecal routes,
dalbavancin further eliminates the need for dose adjustment and unlike vancomycin does not require
renal function monitoring or therapeutic drug monitoring (TDM).[29] Recent real-world studies
using data from the Canadian LEadership on Antimicrobial Real-life Usage (CLEAR) registry have
reported the clinical usage of dalbavancin as a treatment for acute bacterial skin and skin structure
infections (ABSSSI) and its potential in facilitating early hospital discharge in Canada.[48]

By incorporating dalbavancin into the treatment regimen for ABSSSI, healthcare providers may
be able to improve patient outcomes, optimize antibiotic use, and support the goals of antimicrobial
stewardship. This approach promotes the efficient use of healthcare resources by preventing un-
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necessary hospitalization and minimizes the risk of hospital-acquired infections, aligning with the
objectives of antimicrobial stewardship in managing ABSSSIs and other Gram-positive infections.[49]

The objective of this study was to evaluate the cost-effectiveness of dalbavancin as a single-dose
treatment for adult patients with ABSSSI in Canada, particularly in scenarios where hospitalization
could potentially be avoided. Additionally, the study aimed to identify specific situations where
dalbavancin could generate cost savings and improve patient adherence, including at-risk and hard-
to-treat populations such as the homeless, PWID, and First Nations.

2. Results

Base case deterministic results are presented in Table 1. These results show that although
dalbavancin is the most expensive antibiotic in terms of acquisition drug cost, its use is associated
with a lower number of days of hospitalization leading to lower hospitalization cost. Dalbavancin is
also linked with a lower cost for subsequent treatments due to improved adherence to treatment
leading to a lower rate of ABSSSI recurrence. As expected, dalbavancin is associated with lower
administration costs but higher expenses for 'other medical resources' due to the increased number
of doctor visits required for the larger volume of discharged patients.

When the societal perspective is considered, patients treated with dalbavancin miss less
workdays (lower productivity loss) for either hospitalization or outpatient antibiotic administration.
As such, in terms of total cost, dalbavancin is the least expensive option with savings between $301
and $541 when the healthcare perspective is considered and with savings between $590 and $887
when the societal perspective is considered instead.

Dalbavancin is also associated with a higher quality-adjusted life year (QALY) due to less time
spent in hospital. With a higher QALY and a lower total cost, dalbavancin is the dominant treatment
strategy when using the healthcare or the societal perspective. Probabilistic sensitivity analysis leads
to similar results.

Table 1. Base-case deterministic results.

Parameter Dalbavancin Vancomycin Linezolid IV Daptomycin IV

Days of hospital saved

Number of days of
hospital
Costs ($)
Total cost healthcare
perspective 7,668 7,968 8,208 8,041
(without productivity loss)

1.7 25 2.3 25

Total cost societal

perspective 7,955 8,685 8,842 8,545
(with productivity loss)
Drug 2,872 284 1,164 957
Subsequent treatment 214 246 247 246
Hospitalization 4,436 6,429 5,969 6,429
Drug e-ldmn.ustratlon 15 894 799 203
(infusion)
Other medical resources 131 115 116 115
Productivity 288 717 634 504
QALYs 0.4467 0.4462 0.4463 0.4462

2.1. Scenario Analyses

The results of the scenario analyses are presented deterministically from the healthcare
perspective for simplicity, but similar results were obtained when the probabilistic analysis was used,
and greater savings could be expected when the societal perspective is considered.
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2.1.1. Scenario 1: Sub-Population: Patients with Kidney Dysfunction

In patients with kidney dysfunction increased savings are associated with dalbavancin as this
condition requires dose adjustment for most antibiotics, which decreases the overall success rate of
these treatments. For linezolid IV that does not require dose adjustments in this patient population,
this scenario analysis does not show an impact. Table 2 summarizes the results of the analysis.

Table 2. Sub-population. Patients with kidney dysfunction.

Comparison A QALY A Costs Cost/QALY
dalbavancin vs. vancomycin IV 0.0010 2,775 Dominant
dalbavancin vs. linezolid IV 0.0003 -541 Dominant
dalbavancin vs daptomycin IV 0.0010 -2,551 Dominant

2.1.2. Scenario 2: Sub-Population: PWID and the Homeless Population

As shown by the considerable savings demonstrated in this scenario analysis, dalbavancin has
the potential to generate important savings on this specific sub-population. Table 3 summarizes the
results of the analysis.

Table 3. Sub-population. PWID and the homeless population.

Comparison A QALY A Costs Cost/QALY
dalbavancin vs. vancomycin IV 0.0069 -29,598 Dominant
dalbavancin vs. linezolid IV 0.0069 -30,377 Dominant
dalbavancin vs daptomycin IV 0.0069 -30,271 Dominant

2.1.3. Scenario 3: No Hospitalization for Dalbavancin and 100% Hospitalization for Comparators

As expected, this scenario shows great savings for dalbavancin because of the one-dose
administration associated with this treatment which allows preventing hospitalization. Table 4
summarizes the results of the analysis.

Table 4. No hospital admission for dalbavancin and 100% admission for comparators.

Comparison A QALY A Costs Cost/QALY
dalbavancin vs. vancomycin IV 0.0017 -6,120 Dominant
dalbavancin vs. linezolid IV 0.0016 -6,427 Dominant
dalbavancin vs daptomycin IV 0.0017 -6,421 Dominant

2.1.4. Scenario 4: Comparator Days of Treatment: 12 Days

In this scenario, the cost of comparators is decreased so the savings associated with dalbavancin
are lower compared to the base case while dalbavancin remains the dominant treatment strategy.
Table 5 summarizes the results of the analysis.

Table 5. Comparator days of treatment: 12 days.

Comparison A QALY A Costs Cost/QALY
dalbavancin vs. vancomycin IV 0.0004 -113 Dominant
dalbavancin vs. linezolid IV 0.0003 -393 Dominant
dalbavancin vs daptomycin IV 0.0004 -187 Dominant

3. Discussion

Dalbavancin is unique as the only IV antibiotic treatment for ABSSSI that can be administered
using a short infusion time (< 30 minutes) and more importantly as a single dose as opposed to
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antibiotic treatments requiring lengthy infusion times, usually administered more than once daily,
and for multiple days.[46] The safety and efficacy of dalbavancin have been shown to be equivalent
to the main comparator treatment considered in this model, vancomycin IV, as well as compared to
other comparators.[46,50]

The objective of our study was to evaluate the cost-effectiveness of dalbavancin as a single-dose
treatment for adult patients with ABSSSI in Canada who presented to the emergency room and
required IV antibiotics but whose hospitalization, if necessary, was anticipated to be approximately
72 hours or less. Our findings are that dalbavancin offers cost savings for Canadian healthcare
providers through reduced hospitalization time, lower administration and labor costs, minimized
risk of hospital-acquired infections (HAIs), improved patient compliance and optimized resource
allocation. Specifically, we report that due to the savings in total resource utilization associated with
dalbavancin, the higher drug acquisition cost compared to its comparators (vancomycin IV, linezolid
IV, and daptomycin IV) is completely offset, meaning that dalbavancin is less expensive than its
comparators for the treatment of ABSSSI when IV antibiotics are required and hospitalization, if any,
is expected to be of short duration (72 hours or less). The reduced hospitalization length of stay (LOS)
is also associated with an increase in the patient’s utility in the model. As a result, in the deterministic
analysis dalbavancin is a dominant treatment compared to vancomycin IV for the relevant
population.

Other studies report similar findings including Talan et al. (2021) who found that using a single
IV dose of dalbavancin in a clinical pathway significantly reduced hospitalization rates for stable
patients with moderately severe infections. As well, dalbavancin is correlated with reduced costs due
to outpatient infusion.[51,52]

Although this report shows that dalbavancin generates savings on an average patient, the main
driver for these results is the dalbavancin capacity of reducing hospitalization. As one can imagine,
dalbavancin may not generates savings for a patient requiring additional in-hospital procedures or
observation. However, there are many other situations where it will (see also Section 3.1.2). To
minimize the uncertainty associated with the impact of dalbavancin on the overall cost, a
customizable cost-calculator tool has been created (see Supplemental File 1), allowing the user to
adjust the different inputs to the specific patient/hospital situations, including the length of treatment
and hospitalization, dosage requirements, and the costs. Note that this is not the cost-utility model
that was used to perform this analysis, but a simple user-modifiable cost calculator tool meant for
health professional decision makers.

3.1. Limitations

3.1.1. Healthcare-Acquired Bacterial and Viral Infections

The model does not account for the increased risk of healthcare-acquired infections (HAIs)
associated with hospitalization. Lipsky et al. (2012) identified recent hospitalization as a significant
risk factor for ABSSSI, linked to over 20% of soft tissue abscesses and more than 30% of cellulitis
cases.[53] Although data are lacking, it is reasonable to assume that the reduction in hospitalization
with dalbavancin, compared to vancomycin IV and other comparators, may lower the risk of HAISs.
Additionally, other HAIs or viral infections, such as COVID-19, were not considered. Considering
COVID-19 protocols, treatments that minimize hospitalization, like dalbavancin, should be
prioritized to reduce infection risks, as supported by increased dalbavancin sales in the US during
the pandemic.

3.1.2. Impact of Dalbavancin on Hospitalization

The model assumes that dalbavancin reduces hospitalization by 1.0-1.2 days compared to other
treatments. International studies support this assumption, demonstrating significant reductions in
hospital stays and associated costs with dalbavancin. For example, Streifel et al. (2019) [54] reported
617 hospital days prevented for 37 patients, saving $40,414 per patient in the USA. Similarly, Falconer
et al. (2019) [55] estimated savings of £203,000 for NHS Grampian over two years in Scotland, and
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Wilke et al. (2019) [56] found that hospital stays in Germany were reduced by 6.45 days, saving €2,865
per patient. These studies collectively indicate that dalbavancin is effective in reducing
hospitalization duration and costs.

Although there are uncertainties associated with the impact of dalbavancin on admission rates
or the length of hospitalization, there are some sub-populations and scenarios for which dalbavancin
usage is especially dominant compared to standard IV antibiotics including patients experiencing
homelessness, PWID, and First Nations populations but also when ambulatory care cannot be
organised in timely manner.

Although this analysis focussed on the most obvious comparators for dalbavancin (vancomycin
IV, linezolid IV, and daptomycin IV) which are all IV antibiotics used in the treatment of MRSA,
dalbavancin could also be a cost-effective approach for other, less expensive IV antibiotics used
empirically for non-MRSA ABSSSI such as cefazolin IV and ceftriaxone IV when there is a certain
gain associated with the reduction of hospitalization or for patients that are known to be non-
compliant to antibiotics. This was not explored in this analysis.

3.1.3. Efficacy and Adverse Events

While direct head-to-head data exist for dalbavancin versus vancomycin IV, no such
comparisons are available for dalbavancin against linezolid IV, or daptomycin IV. The model
nonetheless assumes similar efficacy and safety profiles for all antibiotics, which is supported by a
meta-analysis.[50]

The model did not include adverse events (AEs), potentially biasing results against dalbavancin.
Pivotal trials showed no differences in serious AEs,[46] but indicated higher rates of nausea,
headache, diarrhea, and pruritus with vancomycin IV. Real-life settings might differ; for example,
vancomycin infusion-related reactions like “Red Man Syndrome”, nephrotoxicity, ototoxicity and
catheter infections might be more prevalent with vancomycin outside trial conditions. These factors
were not accounted for, as the trials were double-blind, with placebo infusions mimicking the
frequency of vancomycin administration.[46]

4. Materials and Methods

A cost-utility analysis (CUA) was developed to assess the cost-effectiveness of dalbavancin for
treating ABSSSI in adult patients using a decision analytic framework. This model considers patient
admission, antibiotic clinical success or failure, subsequent treatment lines, and disease recurrence.

The target population for the CUA comprised adult patients with ABSSSI, who require IV
antibiotics in situations where hospitalization could potentially be avoided. For this reason, this
analysis focused on patients for which hospitalization, if any, is expected to be 72 hours or less.[51]
The intervention of interest is dalbavancin and the comparators are vancomycin IV, linezolid IV, and
daptomycin IV. The reference case adopted a Canadian public payer perspective, considering direct
medical costs such as antibiotics, hospitalization, infusion, catheter, and peripherally inserted central
catheter (PICC) lines. The societal perspective that also includes costs of lost productivity due to
hospitalization, doctor visits, and infusions is presented as well. No discounting of costs or outcomes
was applied due to the time horizon being less than one year.

4.1. Model Design

Patients with ABSSSI begin treatment in the emergency department (ED) with empiric IV
therapy, as shown in Figure 1. They either receive a single dose of dalbavancin or are started with
one of the comparators for at least three days of IV antibiotics. Regardless of the choice of treatment,
from the emergency room, they can either be directly returned home or hospitalized for three days.
On the fourth day, treatment success is assessed either in hospital or via a doctor visit in an outpatient
setting for patients who were returned home. Successful treatment with comparators continues for
an additional 11 days, potentially switching to oral therapy and managed at home or in an outpatient
clinic. If treatment with dalbavancin or comparators fails, patients are assumed to be switched to


https://doi.org/10.20944/preprints202411.0514.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 November 2024 d0i:10.20944/preprints202411.0514.v1

another antibiotic and hospitalized for 14 days. A 6-month follow-up period monitors for recurrence,
with patients hospitalized and treated if recurrence occurs.

Cured <
Treatment failure éwitch to another treatmen
Recurrence

—9

Treatment success B

z

Hospitalisation

Figure 1. Schematic overview of the decision tree for the patients with non-severe ABSSSI 1V,

intravenous. Note: Boxed letter (ie, A, B, etc.) indicate the structure is mirrored on both branches of
the decision tree.

4.2. Additional Model Assumptions

Death was not modeled due to the short time horizon and low mortality rate in ABSSSI clinical
trials. Patients experiencing treatment failure are assumed to be switched to a different antibiotic
class, typically linezolid IV, unless already receiving it, in which case they are assumed to be
switching to dalbavancin IV. Patients successfully treated with one of the comparators may continue
initial IV treatment, switch to oral treatment, or switch to another IV with a simplified administration
schedule, reducing the frequency from twice daily to once daily. For patients who are switched to an
oral treatment, they are assumed to be switched to a weighted average of linezolid PO, clindamycin
PO, cephalexin PO, cloxacillin PO, trimethoprim/sulfamethoxazole PO, and amoxicillin clavulanic
acid PO. For patients who are switched to a simplified IV treatment, a weighted average of ceftriaxone
IV, daptomycin IV, and ertapenem IV was used.

Following the initial treatment episode, patients with recurrent infections receive a standard IV
treatment, with costs based on a weighted average of vancomycin IV, linezolid IV, cefazolin IV, and
ceftriaxone IV. Weights used for treatment average costs are based on the opinion of three clinical
experts.

4.3. Treatment Efficacy Parameters

Table 6 summarizes all inputs used within the model. The probability of treatment success
(91.4%) and failure (8.6%) was based on pooled results from Boucher et al. (2014),[46] applied
uniformly across all compared products. Meta-analyses showed efficacy equivalence among
dalbavancin, vancomycin IV, linezolid IV, and daptomycin IV.[50,57] Approximately 16% of ABSSSI
patients have kidney dysfunction.[58] For IV antibiotics primarily excreted through the kidneys, such
as vancomycin and daptomycin, this condition increases the risk of renal and hepatic toxicity.
Consequently, dose reductions are often necessary to manage cumulative toxicity, but this can also
result in reduced treatment efficacy.[59] Given that only around 0.6% of the population has severely
reduced kidney function, as described in a Coresh et al. study on the prevalence of chronic kidney
disease in the US [60], no dosage adjustments for dalbavancin or linezolid were assumed in the
model.

For patients with kidney dysfunction, defined as creatinine clearance of 30-70 ml/min,[61] and
receiving vancomycin IV or daptomycin IV, the daily dose was reduced: vancomycin IV from 2000
mg to 850 mg and daptomycin IV was administered every other day instead of daily. This dosage
adjustment led to reduced treatment costs but also lower treatment success rate. The physician
experts consulted during the development of the model provided varying opinions on the treatment
success rates for patients with chronic kidney disease (CKD) with reduced dose. Their perspectives
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ranged from no impact on treatment failure rate (i.e., 8.6% as for the other patients) to a failure rate
of 25%. Using the middle point, an average failure rate of 16.8% was used. [62]

Table 6. Base-case model input parameters.

Parameter Base Case = SD Distribution Source/Assumptions
Proportion with kidney dysfunction 16.0% 1.2% Beta  Lipsky et al, 2012 [53]
Rate of clinical failure for patients
without kidney dysfunction

8.6% 0.8% Beta Boucher et al, 2014[46]

R f clinical failure f i ith
ate of clinical fatlure for patients wit 16.8% 1.7% Beta Clinical expert opinion

kidney dysfunction
Dalbavancin hospitalization rate 17.6% 3.1% Beta Talan et al, 2021[63]
Other IV hospitalization rate 37.5% 3.8% Beta Talan et al, 2021[63]

Rate of recurrence with IV antibiotics 16.3% 0.1% Beta May et al. 2017 [19]
Increase in recurrence when using oral
antibiotics

24.6% 2.5% Beta Eells et al, 2016[23]

P on of pati tehi 1
roportion of patients switching to ora 62.0% 6.2% Beta  Clinical expert opinion

antibiotics
zrg})lc\);'tlon of patients switching to a 7.0% 0.7% Beta  Clinical expert opinion
Dalbavancin treatment cost (1,500 mg) $2,871.50 Not varied Paladin data on file
. . . . Vancomycin PM [59]
Vancomyecin daily cost without kidney $37.56 Not varied and RAMOQ « liste des

dysfunction (2,000 mg daily) médicaments » [64]

Vancomycin daily cost with kidney

15. i A i
dysfunction (850 mg daily) $15.96 Not varied ssumption

Linezolid PM[65] and

Linezolid IV daily cost (1,200 mg daily)  $177.48 Not varied ODBF[66]

Daptomycin IV cost without kidney Dose: expert opinion;

dysfuncti.on (456 mg daily, 6 mg/kgora  $148.06 Not varied cost: ODBF[66]
76 kg patient)
Assumption: same
Daptomycin IV cost with kidney dosage as without
dysfunction (456 mg every other day, 6 $74.03 Not varied kidney dysfunction but
mg/kg or a 76 kg patient) provided every other
day instead of daily
Linezolid PO daily cost (1,200 mg daily)  $38.61 Not varied ISB%ZFCEES] PM[65] and
Trimethoprim/salfamethoxazole PO / Sulfamethoxazole
"(;"zlirlr}lsthoprlm PO daily cost (2,400 mg $0.63 Not varied PM]67] and ODBF[66]

Amoxicillin clavulanic acid PO daily Amoxicillin clavulanic

1.1 i id P
e aay D Norvied oo PMGR ond
Clindamycin PO daily cost (1,500 mg . Clindamycin PM[69]
48.2
daily) $48.26 Notvaried 4 ODBF[66]
Cephalexin PO daily cost (2,000 mg . Cephalexin PM[70] and
daily) $0.69 Not varied ODBF[66]
Cloxacillin PO daily cost (1,500 mg . Cloxacillin PM[71] and
daily) $1.28 Not varied ODBF[66]
Ertapenem IV daily cost (1,000 mg $50.07 Not varied Ertapenem PM[72] and

daily) ODBF[66]
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Length of treatment (days) 14 14 Normal Assumption
CIHI Patient Cost
Hospital cost: 3 days $7,671.79 767.18 Gamma Estimator (2021-
2022)[73]
RAMQ Manuel
Doctor office cost (per visit) $75.39 7.54 Gamma Rénumération a l'acte.

Meédecin spécialiste[64]
PICC cost: CADTH
HTIS[74], catheter cost :
RAMQ, Manuel
Rémunération a
l'acte[64] ; distribution :
expert opinion

Catheter (62% utilisation, cost: $36.49)
or PICC-line (38% utilisation; cost: $171.96 1720 Gamma
$392.99) cost

Infusion cost (nurse hourly rate) $42.99 4.30 Gamma CANSIM 282-0152[75]

Infusion times (hours per day)
Dalbavancin 0.50 Not varied Dalbavancin PM [45]
Vancomycin IV 3.33 Not varied Vancomycin PM [58]
Linezolid IV 2.50 Not varied Linezolid PM [65]
Daptomycin IV 0.50 Not varied Daptomycin PM [76]
Ertapenem IV 0.50 Not varied Ertapenem PM [72]

Productivity loss cost
Employment rate 61% Statistics Canada[77]
Average hourly earnings $35.35 Statistics Canada[78]
Hours lost per days of hospitalisation 571 Assumption

(8 hours per day 5/7 days)

Utility admitted patients 0.600 0.060 Gamma Lipsky 2012[53]

Utility discharged patients 0.800 0.080 Gamma Lipsky 2012[53]

. Health Quality Council
Utility cured 0.832 0.083  Gamma of Alberta 2016[79]

IV, intravenous; PO, per os (oral); PM, Product monograph; ODBF, Ontario Drug Benefit Formulary. Note: All
costs are expressed in Canadian 2024 dollars, inflated to 2024 when needed using an Ontario Consumer Price
Index[66]. Costs are based on Ontario values when available, Québec values were used otherwise.

4.4. Resource Utilisation

The hospitalization rates for ABSSSI patients were sourced from Talan et al. (2021).[63] This
study conducted a pre- and post-intervention trial showing that only 17.6% of patients treated with
dalbavancin were hospitalized, compared to 37.5% under usual care. For patients not admitted to the
hospital, one additional doctor visit at Day 4 was included. For comparator treatments, 62% of
patients used catheters [64] and 38% used PICC lines.[80] Infusion costs were calculated using a
nurse's hourly rate.[75] Infusion duration for the different IV antibiotics were based on treatment
respective product monographs.[45,58,59,65,72,76]

4.5. Costs

All costs are based on Ontario values when available and are inflated to 2024 when needed using
an Ontario Consumer Price Index.[66] All costs used along with their references are presented in
Table 5.

4.6. Sub-Population and Scenario Analyses

Sub-populations of particular interest for dalbavancin were examined separately. These
included:
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e Patients with kidney dysfunction: The base case includes 16% of patients with kidney
dysfunction requiring dose adjustments for vancomycin IV and daptomycin IV. This scenario
focuses on this subpopulation.

e PWID, the homeless population, and patients in remote locations: Approximately 893,000
Canadians (2.2% of the total population) are homeless, PWID (many of whom also suffer from
psychiatric illness), or both.[81-83] This group faces a significantly higher risk of developing
ABSSSI, accounting for 30.4% of ABSSSI patients.[24,25] Analysis explored treatment pathways
for these three sub-populations, comparing the use of dalbavancin, with discharge probabilities
and hospital admission rates maintained the same as in the base case, versus other IV antibiotics,
necessitating full-course hospitalization.

A particularly noteworthy scenario analysis that merits highlighting:

e  No hospitalization for dalbavancin, 100% hospitalization for comparators (non-severe): Because
of its convenient administration as a single-dose treatment, dalbavancin has the potential to
reduce the hospital admission rates; however, the exact impact is associated with uncertainty.
The other treatments considered in the model are administered daily (e.g., vancomycin IV
typically is administered twice (or three times) daily using a 100-minute infusion for a period of
treatment of 3 to 14 days, or more). A Canadian clinical expert that was consulted explained that
there are situations where an ABSSSI patient requires IV antibiotics but may not need to be
hospitalized for additional intervention or observation. If this situation occurs and the patient is
being administered dalbavancin, the patient can return home. If the patient is administered any
other IV treatment and ambulatory care is not available, hospitalization is required until
ambulatory care can be organised, and patients may remain in the emergency room or a corridor
because no beds are available. This scenario analyzes the impact of discharging non-severe
ABSSSI patients treated with dalbavancin directly from the ED versus hospitalizing those
treated with comparators.

An additional scenario analysis was conducted reducing the length of treatment for
comparators:

e 12-Day comparator treatment: Dalbavancin administered as a single 1500 mg dose was
considered equivalent to 14 days of IV vancomycin followed by a possible switch to oral
antibiotics based on clinical trials. [46,84] The base case relies on these efficacy data and
considered that patients using one of the comparators would be treated for 14 days. This scenario
explored a shorter length of antibiotic administration: 12 days.

4.6. HRQoL

Utilities in the model were based on Lipsky et al. 2012.[53] This was a US prospective
observational study of hospitalized complicated skin and soft tissue treatment. infections (cSSTI)
patients reporting the EQ-5D at hospital admission and at hospital discharge. These values were used
in the model to distinguish patients who were treated in hospital vs, those who were treated at
home.[53]

The utility of patients cured was based on the EQ-5D index norms from the Health Quality
Council of Alberta, 2016.[79] The index norm was provided by gender and age group. The utility for
proportion of male of 58% and the 50-59 years old age group (based on an average age of 50 years)
were selected from Boucher et al. 2014.[46] The resulting utility values used in the model are reported
in Table 6.

5. Conclusions

According to the model presented in this study, dalbavancin is a cost-effective treatment option,
that enables clinicians to treat Canadian adult patients with ABSSSI across various clinical settings
using a single-dose treatment. This medication is particularly beneficial for at-risk populations,
including First Nations, the homeless, and PWID. These groups often face barriers to accessing
hospital care, have difficulties with treatment adherence and may find outpatient treatment
suboptimal.
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Dalbavancin may offer cost-saving advantages for Canadian healthcare providers due to several
key factors:

1. Reduced hospitalization time; Dalbavancin's long half-life allows for a single-dose regimen,
significantly reducing hospital stays compared to standard treatments that require multiply
daily infusions administered for multiple days. Shorter hospital stays can lead to lower
hospitalization costs.

2. Lower administration costs; Traditional antibiotics like vancomycin IV require multiple daily
infusions administered for multiple days. Dalbavancin's shorter dosing schedule reduces the
need for frequent professional involvement, thereby decreasing labor costs.

3. Optimized patient compliance; Dalbavancin’s shorter dosing regimen optimizes patient
adherence to the treatment plan, leading to better outcomes and potentially reducing the need
for additional treatments or hospital readmissions.

4. Cost savings through resource optimization; By decreasing the need for repeated infusions and
extended hospital stays, cost savings occur, and healthcare resources can be optimized and
reallocated to other critical areas.

5. Minimized risk of nosocomial infections; With fewer hospital visits and reduced patient
interaction with healthcare environments, the risk of HAIs may be lower. This reduction in HAIs
can lead to cost savings associated with treating such infections.

6. Quarantine and staffing considerations; Minimizing patient-HCP interactions reduces the risk
of virus transmission. This reduction can help maintain a stable workforce by decreasing the
number of healthcare workers needing to quarantine, thus avoiding staffing shortages and the
associated costs of hiring temporary staff.

In summary, as shown in our model, dalbavancin offers significant cost savings for Canadian
healthcare providers through reduced hospitalization time, lower administration and labor costs,
minimized risk of HAIs, improved patient compliance, and optimized resource allocation.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Supplemental File S1: Dalbavancin Cost Calculator.
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