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Abstract
Objectives Emergency department (ED) patients with cellulitis requiring intravenous antibiotics may be treated via outpa-
tient parenteral antibiotic therapy (OPAT) as opposed to hospitalization. The primary objective was to compare healthcare 
costs for the following strategies: community intravenous antibiotics with referral to an OPAT clinic operated by infectious 
disease specialists (‘OPAT clinic’ strategy); community intravenous antibiotics with return to ED if necessary (‘return to 
ED’ strategy); and hospital admission.
Methods Using a hospital administrative database, we conducted a cost analysis using patient-level data of adult cellulitis 
patients presenting to two tertiary care EDs and were treated with intravenous antibiotics in one of three ways: OPAT clinic 
strategy; return to ED strategy; and hospital admission. Costs were estimated from Canada’s publicly funded health system 
perspective. The primary outcome was the mean total cost (2015 CAD) per patient for each treatment strategy. A generalized 
linear model was performed to adjust for baseline characteristics, including age, sex and comorbidities.
Results A total of 808 patients met inclusion criteria: OPAT clinic strategy (N = 341); return to ED strategy (N = 228) and 
hospital admission (N = 239). The mean total cost of care for the treatment strategies were: OPAT clinic: $2170 (95% CI 
$1905–$2436); return to ED: $1493 (95 %CI $1264–$1722); and hospital admission: $10,145 (95% CI $8668–$11,622). 
Results from the regression analysis suggested that the OPAT clinic strategy was associated with a cost-saving of $7394 (95% 
CI $6154–$8633, p < 0.001) compared to hospital admission and an increased cost of $651 (95% CI $367–$935, p < 0.001) 
when compared to the return to ED approach.
Conclusions This is the first Canadian study that compares the cost of different OPAT strategies for cellulitis patients. While 
both OPAT strategies are safe and far less costly than hospital admission, our findings suggest that a dedicated OPAT clinic 
for patients with cellulitis is more expensive than the return to ED strategy.
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Résumé
Objectifs Les patients des services d'urgence atteints de cellulite nécessitant des antibiotiques intraveineux peuvent être 
traités par une antibiothérapie parentérale ambulatoire (OPAT) plutôt que par une hospitalisation. L'objectif principal était de 
comparer les coûts des soins de santé pour les stratégies suivantes : antibiotiques intraveineux communautaires avec orienta-
tion vers une clinique OPAT gérée par des spécialistes des maladies infectieuses (stratégie "clinique OPAT") ; antibiotiques 
intraveineux communautaires avec retour aux urgences si nécessaire (stratégie de "retour aux urgences") ; et admission à 
l'hôpital.
Méthodes À l'aide d'une base de données administratives hospitalières, nous avons effectué une analyse des coûts en uti-
lisant les données relatives aux patients adultes atteints de cellulite se présentant à deux urgences de soins tertiaires et traités 
par antibiotiques intraveineux de l'une des trois manières suivantes : Stratégie de la clinique OPAT ; stratégie de retour 
aux urgences; et admission à l'hôpital. Les coûts ont été estimés du point de vue du système de santé public du Canada. Le 
principal résultat était le coût total moyen (2015 CAD) par patient pour chaque stratégie de traitement. Un modèle linéaire 
généralisé a été réalisé pour ajuster les caractéristiques de base, y compris l'âge, le sexe et les comorbidités.
Résultats  Au total, 808 patients répondaient aux critères d'inclusion : stratégie clinique OPAT (N = 341) ; stratégie de retour 
aux urgences (N = 228) et admission à l'hôpital (N = 239). Le coût total moyen des soins pour les stratégies de traitement 
était le suivant : Clinique OPAT: 2 170 $ (IC 95 %: 1 905 $–2 436 $) ; retour aux urgences : 1 493 $ (IC à 95 %: 1 264 $–1 
722 $) ; et hospitalisation : 10 145 $ (IC à 95 %: 8 668 $–11 622 $). Les résultats de l'analyse de régression suggèrent que la 
stratégie de la clinique OPAT est associée à une économie de 7 394 $ (IC à 95 %: 6 154 $–8 633 $, p < 0,001) par rapport à 
l'admission à l'hôpital et à une augmentation des coûts de 651 $ (IC à 95 %: 367 $–935 $, p < 0,001) par rapport à l'approche 
du retour aux urgences.
Conclusions  Il s'agit de la première étude canadienne qui compare le coût de différentes stratégies d'OPAT pour les patients 
atteints de cellulite. Si les deux stratégies OPAT sont sûres et bien moins coûteuses que l'admission à l'hôpital, nos résultats 
suggèrent qu'une clinique OPAT dédiée aux patients atteints de cellulite est plus coûteuse que la stratégie de retour aux 
urgences.

Clinicians’ Capsule 

What is known about the topic?
ED patients with cellulitis requiring intravenous anti-
biotics may be treated via outpatient parenteral anti-
biotic therapy (OPAT) instead of hospital admission

What did this study ask?
What is the cost of two OPAT strategies (OPAT 
clinic; return to ED) compared to hospitalization for 
treating cellulitis patients?

What did this study find?
Both OPAT strategies are safe and less costly than 
hospitalization; however, the OPAT clinic was more 
costly than the return to ED outpatient strategy

Why does this study matter to clinicians?
Implementation of OPAT pathways in Canadian com-
munities would be safe and result in less cost to treat 
cellulitis patients

Introduction

Non-purulent cellulitis and erysipelas are the most common 
types of skin and soft tissue infection and account for up 
to 3% of all emergency department (ED) visits [1]. While 

the majority of these infections can be treated with oral 
antibiotics, more severe cases are treated with intravenous 
antibiotics. One third to one half of ED cellulitis patients 
are treated with intravenous antibiotics [2–4]. The need for 
intravenous antibiotics is the most commonly cited reason 
for subsequent hospitalization [5]. However, inpatient care 
is costly. An alternative is outpatient parenteral antibiotic 
therapy (OPAT), which is defined as the administration of 
at least two doses of intravenous antibiotics on different days 
without intervening hospitalization [6]. Delivery of OPAT 
and subsequent follow up may occur in different settings: the 
patient’s home, a clinic, or return to the ED. OPAT carries 
important potential advantages over inpatient care, including 
increased patient satisfaction and potentially lower costs due 
to hospital bed days saved. [7–10].

Unplanned hospitalization during OPAT ranges from 2 
to 12% [8, 11–14]. Adverse events are mostly minor (e.g., 
dislodged intravenous lines). Less commonly, patients may 
experience clinical worsening or serious adverse events such 
as a line infection or bacteremia. At our center, we have a 
dedicated OPAT clinic operated by infectious disease spe-
cialists that accepts ED referrals. We have previously dem-
onstrated high patient satisfaction with this OPAT clinic to 
treat ED cellulitis patients [8]. Implementation of the OPAT 
clinic resulted in a significant 40.7% absolute reduction in 
return ED visits [15]. Cost analysis for OPAT programs that 
treat a variety of infections have reported cost-savings by 
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comparing to the theoretical cost of care if the same patients 
were treated in hospital [16, 17].

However, there have been no prior studies formally com-
paring the cost of inpatient and outpatient care for adult ED 
patients with cellulitis. The objective of this study was to 
conduct a cost analysis comparing the total health system 
costs for patients with non-purulent cellulitis who are treated 
with intravenous antibiotics. We sought to compare three dif-
ferent treatment strategies: inpatient care, OPAT via return to 
the ED, and OPAT via referral to a dedicated clinic.

Methods

Study design

We performed a cost analysis from a Canadian public payer 
perspective, in keeping with reporting guidelines from the 
Canadian Agency for Drugs and Technology in Health [18]. 
Total costs of care consisted of the cost of the index ED visit, 
and subsequent health system costs including inpatient care, 
return ED visits, infectious disease physician consultations, 
OPAT clinic costs, and community intravenous antibiotics. 
This study was approved by the Ottawa Health Science Net-
work Research Ethics Board.

Population

Our study population included adult ED patients diagnosed 
with cellulitis who were treated with intravenous antibiot-
ics. Patients were enrolled from two tertiary care adult EDs 
in Ottawa, Canada, with a combined 170,000 annual visits. 
The dedicated OPAT clinic was introduced on January 1, 
2014 and operates out of one of the study sites but accepts 
referrals from both. The study aim was to examine the cost 
of care of cellulitis treated with intravenous antibiotics; we 
thus excluded patients treated with oral antibiotics. We also 
excluded skin abscesses as these infections are often treated 
with incision and drainage with or without the addition of an 
oral antibiotic, as the routine use of antibiotics to treat skin 
abscesses remains controversial [19].

Treatment strategies

We compared the total cost of care for patients who receive 
intravenous antibiotics through one of the following 
strategies:

• Strategy 1: OPAT clinic. Patients were discharged from 
the ED with a peripheral intravenous line and an order 
for community intravenous antibiotics. Patients were 
asked to visit a nearby clinic to receive antibiotics via 
a community care access centre, which is an outpatient 

home and community care service provided by the Local 
Health Integration Network. If unable to travel, antibiot-
ics were administered by a homecare nurse. They then 
received an initial consultation with an infectious disease 
physician in a clinic within 7 days of ED discharge. The 
patients underwent follow-up visits at the OPAT clinic, 
which operates three half-days a week (Monday, Wednes-
day and Friday). The need for follow-up visits and subse-
quent treatment was determined by the infectious disease 
physician.

• Strategy 2: Return to ED. Patients treated with intra-
venous antibiotics but not referred to the OPAT clinic. 
Instead, their intravenous treatment was managed 
through a community care access centre and/or return 
to the ED. Patients were reassessed at the discretion of 
the initial treating clinician, or at the patient’s discre-
tion if they were concerned about potentially worsening 
symptoms. For patients that did follow up in the ED, the 
emergency physician stopped intravenous antibiotics or 
stepped down to oral therapy when the impression was a 
treatment cure or sufficient response, respectively.

• Strategy 3: Hospital admission. Patients admitted to 
hospital for intravenous antibiotics.

Data sources

Data were abstracted from the hospitals’ health administra-
tive database and electronic medical records from January 
1 to December 21, 2015. Using unique patient identifica-
tion numbers, we abstracted patient-level demographic and 
clinical characteristics and costs incurred in the hospital. 
Data was extracted on an episode-of-care basis, and included 
costs for index and return ED visits, inpatient stay, intrave-
nous antibiotic treatment and treatment of any complica-
tions. Total costs included both direct and indirect hospital 
costs (see Appendix for a summary of costing methods). 
Direct costs refer to expenses incurred by the hospital with 
a fee code linked to the patient chart. Indirect costs refer to 
the overhead fees associated with services provided by the 
hospital.

Outcome measures

The primary outcomes were the mean total health system 
cost for each treatment strategy, and the incremental cost per 
patient for the OPAT treatment strategy compared to hospital 
admission and return to ED (currency year: 2015 CAD). The 
secondary outcome was OPAT failure, which was defined as 
subsequent hospitalization after at least 48 h of outpatient 
intravenous antibiotics.
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Data analysis

We calculated mean total cost of care per patient and stand-
ard deviation (SD) for patients in each treatment strategy. 
Median costs and interquartile range (IQR) were also 
described. We presented a breakdown of total costs of 
care for each treatment group by health service category. 
We estimated the incremental cost per patient referred to 
an OPAT clinic compared to patients who return to the ED 
for repeat intravenous antibiotics, and those who received 
treatment in an inpatient setting. Incremental costs were 
estimated using a generalized linear model, with a log link 
function and gamma distribution to account for the skewed 
distribution of cost data. The regression model adjusted for 
patient characteristics including age, sex, and comorbidi-
ties. We considered all clinically relevant variables related 
to comorbidities and infection characteristics for inclusion 
in the regression models. Variable selection was guided by 
statistical measures for goodness of fit, degree of collinearity 
and missing data. We derived 95% confidence intervals (95% 
CI) of the mean difference using bootstrapping methods with 
1000 replications.

Results

Between January 1, 2015 to December 21, 2015, a total of 
808 patients were included. Table 1 describes the patient 
baseline characteristics for each treatment group. Patients 
in the return to ED group were slightly younger than those 
receiving care from the OPAT clinic or hospital admission 
(59.0 vs. 61.7 vs. 65.0 years). A higher proportion of patients 
in the OPAT clinic group had baseline comorbidities (dia-
betes, prior cellulitis, peripheral vascular disease, obesity, 
lymphedema, and chronic venous insufficiency) compared 
to those in the return to ED group. A higher proportion of 
patients admitted to hospital had comorbidities at baseline 
compared to those referred to the OPAT clinic (diabetes, 
peripheral vascular disease, chronic kidney disease, cancer, 
hepatic disease, injection drug use, and prior methicillin 
resistant Staphylococcus aureus colonization or infection). 
Compared to the return to ED group, a higher proportion of 
patients admitted to hospital or referred to the OPAT clinic 
had chronic leg ulcers.

Treatment duration and outcomes for the two outpatient 
strategies are summarized in Table 2. The median number 
of days on intravenous antibiotics was higher in the OPAT 
clinic group compared to the return to ED group (9.0 vs. 
5.0 days, p < 0.001). In the OPAT clinic and return to ED 
groups, the rate of OPAT failure was very low at 2.3% and 
2.6%, respectively. There were also very few adverse events. 
In addition, the median number of ED visits was comparable 
between the OPAT clinic group (2, IQR 1; 2) and the return 

to ED group (2, IQR 1; 3). The median number of OPAT 
clinic visits was 2 (IQR 1; 3) for the OPAT clinic group.

Table 3 presents the unadjusted mean total and subdi-
vided health system costs for each treatment group. Costs 
for the OPAT clinic group were largely driven by costs of 
antibiotics at a community clinic (69%), followed by OPAT 
clinic costs (20%). For the return to ED group, the majority 
of costs were comprised of costs of receiving antibiotics 
in the community (62%) followed by ED visits (21%). Dif-
ference in total costs between OPAT clinic and return to 
ED groups was primarily driven by community care access 
centre costs ($1248 vs. $649), as patients in the former group 
had a longer duration of intravenous therapy.

Table 4 describes the adjusted mean total cost of care per 
patient for each treatment group and presents a breakdown 
of total costs by index ED visit and subsequent health sys-
tem costs. After adjusting for baseline characteristics and 
comorbidity, the mean total cost of care per patient was the 
highest in the hospital admission group ($10,145; 95% CI 
$8668–$11,622) followed by the OPAT clinic group ($2170; 
95% CI $1905–$2436) and return to ED group ($1493; 95% 
CI $1264–$1722). Differences in total costs of care across 
treatment groups were primarily driven by subsequent health 
system costs (after the index ED visit). The mean subsequent 
health care cost per patient was the highest for the hospital 
admission group ($9544; 95% CI $7775–$11,313) followed 
by the OPAT clinic group ($1816; 95% CI $1534–$2098) 
and return to ED group ($1090; 95% CI $878–$1301). 
On average, the OPAT clinic group was associated with a 
higher incremental cost of care ($651, 95% CI $367–$935; 
p < 0.001) compared to the return to ED group but lower cost 
($7394, 95% CI $6154–$8633; p < 0.001) when compared 
to hospital admission.

Discussion

Interpretation of findings

We found that intravenous antibiotic treatment through the 
OPAT clinic was less costly than inpatient care but more 
expensive than the return to ED strategy. This trend of 
increased cost for the OPAT clinic strategy persisted even 
after we controlled for key baseline characteristics and 
comorbidities. The increased cost of the OPAT clinic group 
was largely driven by a longer duration of intravenous ther-
apy compared to the return to ED strategy. As the OPAT 
clinic at our center only operates three half-days per week, 
OPAT clinic patients were not assessed until a median of 
four days. In the return to ED strategy, patients were reas-
sessed daily and thus had an earlier opportunity for cessation 
of therapy or stepdown to oral antibiotics. Increasing clinic 
coverage could potentially result in earlier reassessments and 



524 Canadian Journal of Emergency Medicine (2022) 24:520–528

Vol.:(0123456789)1 3

may result in shorter courses of intravenous therapy, while 
helping to reduce return ED visits. Another possible reason 
is that patients referred to the OPAT clinic may have had 
a greater illness severity that warranted a longer duration 
of intravenous antibiotics. Appropriateness may also have 
been an issue, where some patients may have been given 
unnecessarily prolonged courses of intravenous therapy. 
Ultimately, outpatient intravenous therapy for cellulitis is 

safe. Both outpatient strategies had a very low number of 
adverse events and treatment failures.

Prior studies

We have previously shown that implementation of a dedi-
cated OPAT clinic is safe and results in high patient sat-
isfaction [8] and a sustained reduction in return ED visits 

Table 1  Baseline characteristics 
of cellulitis patients treated with 
intravenous antibiotics

OPAT outpatient parenteral antibiotic therapy, CCAC  community care access centre, ED emergency depart-
ment, SD standard deviation, IQR inter-quartile range, WBC white blood cell

Variable OPAT clinic (N = 341) Return to ED (N = 228) Hospital 
admission 
(N = 239)

Age (years), mean ± SD 61.7 ± 17.4 59.0 ± 19.5 65.0 ± 17.4
 Range (21–100) (20–98) (21–98)

Male, n (%) 204 (59.8) 112 (49.1) 124 (51.9)
Hospital site, n (%)
 Ottawa Hospital Civic Campus 183 (53.7) 103 (45.2) 129 (54)
 Ottawa Hospital General Campus 158 (46.3) 125 (54.8) 110 (46)

Comorbidities, n (%)
 Diabetes mellitus 98 (28.7) 44 (19.3) 89 (37.2)
 Prior cellulitis in past 12 months 58 (17) 15 (6.6) 45 (18.8)
 Peripheral vascular disease 26 (7.6) 7 (3.1) 44 (18.4)
 Chronic kidney disease 21 (6.2) 9 (3.9) 46 (19.2)
 Active cancer 12 (3.5) 8 (3.5) 27 (11.3)
 Hepatic disease 9 (2.6) 10 (4.4) 22 (9.2)
 Obesity 26 (7.6) 6 (2.6) 21 (8.8)
 Lymphedema 24 (7) 3 (1.3) 14 (5.9)
 Injection drug use 2 (0.6) 3 (1.3) 11 (4.6)
 MRSA colonization/infection 4 (1.2) 2 (0.9) 15 (6.3)
 Immunocompromised 1 (0.3) 0 (0) 1 (0.4)
 Chronic venous insufficiency 7 (2.1) 0 (0) 5 (2.1)

Triage vital signs, mean ± SD
 Temperature (°C) 36.3 ± 0.8 36.5 ± 0.8 36.9 ± 1.1
 Heart rate (beats/minute) 84.1 ± 15.1 85.5 ± 15.7 92.1 ± 17.9
 Systolic blood pressure (mmHg) 136.9 ± 20.8 133.2 ± 20.8 128.9 ± 22.8
 Respiratory rate (breaths/minute) 17.3 ± 1.9 17.4 ± 2.1 18.31 ± 3.0
 Oxygen saturation (%) 96.9 ± 2.1 97.1 ± 2.1 96.2 ± 3.3

Infection location, n (%)
 Lower extremity 259 (76) 119 (52.2) 185 (77.4)
 Upper extremity 53 (15.5) 76 (33.3) 31 (13)
 Torso 16 (4.7) 10 (4.4) 28 (11.7)
 Face 14 (4.1) 24 (10.5) 6 (2.5)

Infection characteristics, n (%)
 Chronic leg ulcers 57 (16.7) 20 (8.8) 38 (15.9)
 Bite 13 (3.8) 17 (7.5) 4 (1.7)
 Surgical site infection 13 (3.8) 8 (3.5) 24 (10)

Laboratory tests, n (%)
 WBC count ordered 202 (59.2) 136 (59.7) 236 (98.7)
 WBC count, ×  109/L (median, IQR) 9.0 (7.3–11.7) 9.3 (6.7–12.0) 11.2 (8.0–15.0)
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[15], which is important in the context of the ongoing ED 
overcrowding crisis [20–24]. Prior studies have shown that 
OPAT for a variety of infections is less costly than inpatient 
care [16, 17]. For cellulitis specifically, Ibrahim et al. found 
that OPAT was more cost effective than inpatient care in 
children [25]. No prior studies have compared the costs of 
different OPAT strategies and inpatient care for cellulitis in 
adults.

Strengths

This is the first study to describe and compare the costs 
of care for cellulitis patients across different treatment 

strategies. Moreover, our study was based on real-world data 
and accounted for real-world treatment patterns and patient 
populations that may not typically get captured in trial-based 
studies. We were unable to obtain certain data such as infec-
tion dimensions or physician decision making about dura-
tion of intravenous therapy, and thus there may be residual 
confounding that is not fully accounted for. While we were 
unable to fully adjust for all measured and unmeasured con-
founders, our study applied statistically rigorous methods to 
adjust for differences in clinical and sociodemographic char-
acteristics across patient groups. Findings from our study 
could help inform priority setting and efficient allocation of 

Table 2  Treatment duration and outcomes for outpatient treatment strategies

OPAT outpatient parenteral antibiotic therapy, CCAC  community care access centre, ED emergency department, SD standard deviation, IQR 
inter-quartile range, IV intravenous, I&D incision and drainage
a Proportion test, unless noted otherwise
b Wilcoxon test
c Return to the ED at any time after the initiation of intravenous antibiotics and subsequently hospitalized
d Return to the ED after at least 48 h of intravenous antibiotics and subsequently hospitalized

OPAT clinic (N = 341) Return to ED (N = 228) p  valuea

Total days on IV Antibiotics, median (IQR) 9.0 (7.0–13.0) 5.0 (3.0–7.0) < 0.001b

Days to first OPAT clinic follow-up, median (IQR) 4.0 (3.0–5.0) NA
Reason for return ED visit within 14 days, n (%)
 Return for cellulitis and hospital  admissionc 10 (2.9) 13 (5.7) 0.17
 Repeat IV antibiotic doses 163 (47.8) 117 (51.3) 0.53
 Repeat ED visits for IV antibiotic doses, median (IQR) 1 (1–2) 1 (1–2) 0.18b

 For cellulitis and discharged home 51 (15) 34 (14.9) 0.55
 Diagnosed with abscess requiring I&D 3 (0.9) 4 (1.8) 0.44
 Unrelated medical problem 4 (1.2) 5 (2.2) 0.44

Change in treatment at ED visit, n (%)
 Change to different IV antibiotic 21 (6.2%) 26 (11.4%) 0.24
 Increased IV antibiotic dose 3 (0.9%) 1 (0.4%) 0.24

Reason for changing treatment plan, n (%)
 No improvement 16 (4.7%) 17 (7.5%) 0.78
 Worsening infection 7 (2.1%) 7 (3.1%) 0.80
 Rash, diarrhea, or vomiting 1 (0.3%) 3 (1.3%) 0.15

OPAT  failured, n (%)
 Failure due to worsening infection 8 (2.3%) 6 (2.6%) 0.83
 Failure due to drug related complications 0 (0%) 0 (0%)
 Failure due to line related complications 0 (0%) 0 (0%)

Adverse device events, n (%)
 Dislodged peripheral IV line 26 (7.6%) 11 (4.8%) 0.19
 Blocked peripheral IV line 1 (0.3%) 0 (0%) 0.41
 Line thrombosis, infection, or bacteremia 2 (0.6%) 0 (0%) 0.25

Adverse antibiotic events, n (%)
 Rash 3 (0.9%) 3 (1.3%) 0.62
 Diarrhea 2 (0.6%) 1 (0.4%) 0.81
 Nausea and/or vomiting 3 (0.9%) 1 (0.4%) 0.54
 Other (anaphylaxis, pruritis) 2 (0.6%) 0 (0%) 0.25
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resources. The results provide an important opportunity to 
identify ways to reduce costs of outpatient care for cellulitis 
patients that require intravenous therapy.

Clinical implications

Our study demonstrates that either OPAT strategy is safe 
with a low rate of subsequent hospitalization. The higher 
cost of the OPAT clinic strategy was driven by a longer 
duration of intravenous therapy. This may be mitigated by 
expanding clinic coverage to allow for more rapid initial 

reassessments. Either outpatient treatment strategy is far less 
costly than hospitalization. This suggests that when feasible 
OPAT should be the preferred treatment strategy for celluli-
tis patients requiring intravenous antibiotics.

Research implications

A case–control study by Jacobs et al. found that multiple 
prior admissions and a sepsis diagnosis were among risk 
factors for unplanned healthcare utilization among OPAT 
patients [26]. Future work should consider predictors of 

Table 3  Total and subdivided 
health system costs for each 
treatment strategy (unadjusted)

OPAT outpatient parenteral antibiotic therapy, CCAC  community care access centre, ED emergency depart-
ment, SD standard deviation, IQR inter-quartile range

OPAT clinic (N = 341) Return to ED (N = 228) Hospital admission (N = 239)

Total cost, C$
 Mean (SD) 2164 (1678) 1421 (2302) 10,701 (12,757)
 Median (IQR) 1736 (1330, 2276) 1033 (759, 1401) 6817 (3634, 12,308)

Subdivided health system costs
 Index ED visit cost, C$
  Mean (SD) 349 (201) 372 (202) 729 (298)
  Median (IQR) 299 (236, 407) 314 (238, 424) 687 (511, 892)

 Return ED costs, C$
  Mean (SD) 185 (265) 220 (285) 3 (37)
  Median (IQR) 139 (0, 295) 163 (0, 350) 0 (0, 0)

 OPAT costs, C$
  Mean (SD) 367 (151) 0 (0) 1 (6)
  Median (IQR) 336 (221, 450) 0 (0, 0) 0 (0, 0)

 CCAC costs, C$
  Mean (SD) 1248 (1571) 649 (966) 11 (165)
  Median (IQR) 821 (547, 1185) 456 (274, 638) 0 (0, 0)

 Inpatient costs, C$
  Mean (SD) 14 (266) 181 (2101) 9957 (12,742)
  Median (IQR) 0 (0, 0) 0 (0, 0) 6035 (2862, 11,632)

Table 4  Cost of care by treatment group and predicted incremental cost per patient for OPAT group versus comparators (adjusted)

OPAT outpatient parenteral antibiotic therapy, CCAC  community care access centre, ED emergency department, CI confidence interval
a Predicted costs and incremental costs were adjusted for sex, age, comorbidities and infection characteristics
b Incremental costs were adjusted for age, sex, and comorbidities

Index ED visit cost, C$ mean, (95% 
CIs)

Subsequent health system cost, C$ 
mean, (95% CIs)

Total cost, C$ mean, (95% CIs)

Total costs of care per  patienta

 OPAT clinic (N = 341) 349 (331, 368) 1816 (1534, 2098) 2170 (1905, 2436)
 Return to ED (N = 228) 378 (353, 403) 1090 (878, 1301) 1493 (1264, 1722)
 Hospital admission (N = 239) 716 (671, 762) 9544 (7775, 11,313) 10,145 (8668, 11,622)

Incremental costs per  patientb

 OPAT vs. return to ED − 30 (− 63, 2) p value < 0.001 706 (433, 979) p value < 0.001 651 (367, 935) p value < 0.001
 OPAT vs. hospital admission − 364 (− 409, − 319) p value < 0.001 − 7074 (− 8362, − 5786) p 

value < 0.001
− 7394 (− 8633, − 6154) p 

value < 0.001
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unplanned hospitalization and treatment failure to focus 
on developing clear eligibility criteria for OPAT to treat 
cellulitis.

Limitations

There are limitations that must be acknowledged. It is likely 
that some patients did not require intravenous therapy. We 
have previously demonstrated that most emergency physi-
cians at our centre select the intravenous route due to clinical 
impression or failed oral antibiotics [8], which aligns with 
findings from a national survey of emergency physicians 
[27]. The decision to initiate intravenous therapy was at the 
discretion of the treating physician, which reflects real world 
practice. Second, costs were captured from the health system 
perspective, and so certain patient related costs (e.g., travel, 
hours lost at work) were excluded. In addition, some over-
head costs (e.g., clinic space) could not be accounted for. 
Lastly, we were unable to capture costs of care in the event 
that a patient sought care from their family physician. How-
ever, the likelihood of follow up with the family physician 
with either outpatient strategy is very low and thus would 
have minimal impact on the predicted costs of treatment.

Conclusion

This is the first study to compare the cost of different out-
patient parenteral antibiotic therapy strategies (OPAT) for 
adults with cellulitis. Our findings suggest that a dedicated 
OPAT clinic could save the health system money compared 
to inpatient admission, but it is more expensive than a return 
to ED strategy. OPAT (a dedicated clinic or return to ED 
strategy) should be the preferred treatment strategy over 
inpatient care for cellulitis patients that require intravenous 
antibiotics.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s43678- 022- 00320-1.
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