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Quantitative analysis of the impact 2
of infectious disease physicians on patients

in the emergency department fast-track

parenteral antibiotics program
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Abstract

Introduction The outpatient parenteral antibiotic therapy (OPAT) program of Vancouver General Hospital (VGH)
was supervised by emergency physicians (EPs) until 2017 when infectious disease (ID) physicians began assisting in
management. We designed a retrospective study to determine whether ID involvement led to improved outcomes.

Methods This study analyzes the impact of ID involvement by comparing the mean days patients spent on OPAT
with ID involvement versus EPs alone through a retrospective chart review. Secondary research objectives were to
compare patient care decisions, e.g., antibiotic choice, tests ordered, and final diagnosis.

Results There was no difference between the mean number of days on OPAT between physician types. Compared
to historic patterns, patients seen in OPAT after increased ID consultation spent an average of 0.5 fewer days in the
program. However, when grouped by the first day of ID assessment, the average total days in OPAT was closely
aligned with the day of first ID assessment, implying that ID frequently discharged patients close to initial assessment.
Patients seen by ID were less likely to return within one month of discharge compared to those not seen by ID.
Secondary findings include ID physicians prescribing a greater range of antibiotics, providing more varied final
diagnoses, prescribing antibiotics less frequently, as well as ordering more cultures, diagnostic imaging and specialist
consults.

Discussion The findings of this study support the hypothesis that ID involvement in OPAT programs leads to changes
in care that may have beneficial outcomes for patients and the healthcare system.
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Introduction

Outpatient parenteral antibiotic treatment (OPAT) pro-
grams have become a widespread treatment modality
that reduces financial burden on the healthcare system
[1]. OPAT allows ambulatory treatment of patients with
infections that necessitate intravenous (IV) antibiotics,
but do not require in-hospital care. Infections that are
commonly treated with OPAT include: septic arthritis,
osteomyelitis, infective endocarditis, cellulitis, and many
others [2, 3]. OPAT comes in many forms in Canada,
including at-home treatment (home IV), OPAT clinics,
and emergency department (ED) visits [3].

Prior to 2021, VGH (Vancouver General Hospital)— a
large, quaternary-care academic medical centre in Van-
couver, Canada— had an OPAT run by the ED, without
routinely involving Infectious disease (ID) specialists.
Patients were admitted to the OPAT program on their
initial ED visit and returned (typically once daily) to
receive parenteral antibiotics under the supervision of
the emergency physician (EP) on shift, with ID consulta-
tion at the discretion of the EP— although this was rarely
done. Beginning in the fall of 2017, ID specialists began
supervision of the OPAT program. With this change, EPs
were encouraged to refer patients to a dedicated ID phy-
sician on or before their fifth day in the OPAT. While this
involvement was done in consultation with the EPs, it
remains unknown whether it improved quality of care or
patient outcomes.

Moderate-to-severe cellulitis was the leading infec-
tious diagnosis for patients in the OPAT program. We
retrospectively compared the management of cellulitis in
OPAT patients treated by EPs alone and those treated by
ID physicians at least once. We also compared patients
treated before and after the introduction of ID physician
involvement to determine if this comparison would sup-
port the permanent inclusion of ID physicians through-
out OPAT programs.

Methods

The OPAT program at VGH was previously run by EPs.
Starting on November 1st 2017 an ID physician was
assigned to the OPAT program each week from Monday
to Friday from 9 am to noon. EPs were encouraged to
refer patients to ID physicians after the 5th day of treat-
ment, unless the EP felt ID physician involvement was
not indicated. Patients were seen by EPs on duty if they
came into OPAT outside of ID supervised hours. Lim-
ited hours and lack of presence on weekends and holi-
days meant that many patients were still managed by EPs
alone.

A retrospective chart review of patients with cellulitis
in the VGH ED OPAT program from November 1st 2016
to November 1st 2018 was performed. These dates cap-
ture one year before through one year after the increased
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involvement of ID physicians. We performed a con-
temporaneous comparison of patients seen by only EPs
vs. those seen at least once by ID physicians. Since no
patients were seen only by ID physicians the comparison
was made between those seen by ID physicians at least
once and those never seen by ID physicians during their
time in OPAT.

Charts were identified using ED diagnostic codes.
The inclusion criteria were patients coded as “IV anti-
biotics” with an initial diagnosis listed as leg cellulitis,
then confirmed with manual chart review. Each day the
responsible physician (ID or EP) was documented. Other
recorded variables of the chart review included: demo-
graphic factors, such as age and gender; decisions made
by attending physicians, including daily antibiotic choice
and dose, consults placed, imaging ordered, cultures of
superficial wound swabs, discharge prescriptions and
whether patients returned to the ED within one month of
being discharged from the OPAT program. Patients that
returned to OPAT within one month of discharge with an
infection in the same leg were designated as insufficiently
treated. If a patient returned outside of one month or
with an infection present in the other leg this was consid-
ered a new infection and counted as a separate entry. Sta-
tistical analysis was done using R version 4.1.0 and excel
version 16.79.1. Averages were compared using two tailed
T-tests assuming unequal variance. The mean days in the
OPAT program for our sample mostly followed a normal
distribution with a coefficient of skewness less than 0.01.

Results

Two hundred and nineteen patients met the inclusion
criteria over the time-period. Of those, 81 were seen by
an ID physician at least once and 138 patients were seen
by EPs alone. Ages ranged from 18 to 97 years (median
55). Demographics were not significantly different
between EP only and ID patients.

There was no statistically significant difference between
mean number of days of treatment for patients seen
by ID (3.88 days) or EPs only (3.4 days) (pvalue=0.12).
Patients seen by ID physicians at least once during OPAT
were typically seen by EPs for several days before initially
being seen by ID physicians. To mitigate this impact we
calculated the mean number of days patients spent in
OPAT after their first ID-supervised day and compared
it to the average total number of days spent in OPAT for
those not seen by ID physicians. This was statistically sig-
nificant, with patients spending an average of 1.4 days in
the program after being seen by ID physicians compared
to 3.4 days in the program for those not seen by ID physi-
cians (p<0.0001).

Patients seen before November 2017 spent an average
of 3.9 days in the OPAT program compared to a mean
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of 3.4 days for patients seen after increased ID physician
involvement (p=0.04).

We compared mean and median days in OPAT for
patients categorized by the day when they first saw an ID
physician. There was a clear trend that OPAT duration
closely aligned with the day of initial assessment by ID
physician (Table 1).

Patients seen by ID physicians (35.3%) had cultures
more often than patients seen by EPs (14.2%: P < 0.0001).
ID patients grew methicillin-resistant S. aureus (MRSA),
group A Streptococcus, Menterobacterales and fungi
more frequently. EP patients grew methicillin-susceptible
S. aureus and Streptococcus dysgalactiae more frequently.
ID physicians consulted more services than EPs (5.0%
compared to 6.5%: p<0.0001) including plastic surgery
and vascular surgery (2.5% compared to 0.7%, and 1.3%
compared to 0% respectively). While EPs were more
likely to consult internal medicine and orthopedics (4.5%
compared to 0%, and 1.5% compared to 1.2% respec-
tively). Likewise, ID physicians ordered more imaging
than EPs (26.5% compared to 18.7%: p<0.0001). This
result was consistent for computed tomography (CT),
ultrasound (US) and X-ray when assessed independently.
It was not feasible to assess differences in the rates of
abnormal findings since the reports were narrative and
the most common finding was soft tissue swelling consis-
tent with cellulitis.

Among antibiotics selected, EPs were more likely to
prescribe the combination of daily IV cefazolin and oral
probenecid, often combined with oral trimethoprim/
sulfamethoxazole (TMP-SMX), or doxycycline. ID physi-
cians were more likely to prescribe IV ceftriaxone, van-
comycin, daptomycin, and ertapenem (Fig. 1), but were
significantly more likely to stop IV antibiotics: 19.8% of
the days they saw a patient compared to 1.3% of the days
an EP saw a patient (Pvalue<0.00001). There were statis-
tically significant differences in the antibiotic prescribed
at discharge by ID physicians and EPs (Fig. 2): ID physi-
cians prescribed no discharge antibiotic 21.6% of the time
compared to 16.7% for EPs (p<0.00001). Overall, ID phy-
sicians prescribed oral clindamycin, ciprofloxacin, moxi-
floxacin, amoxicillin/clavulanic acid, cefuroxime, and
fluconazole more commonly.

The final diagnosis of patients seen by ID physicians
varied more than those seen by EPs alone. Patients seen
by only EPs had cellulitis as a final diagnosis 91.3% of the
time compared to 81.5% for ID physicians. ID physicians
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diagnosed venous stasis, hematoma, edema, osteomyeli-
tis, insect bites and gout more frequently than EPs. Only
ID physicians diagnosed paronychia, vascular insuffi-
ciency, septic arthritis, and musculoskeletal pain. Only
EPs diagnosed post-operative complications and allergic
reactions.

Lastly, patients only seen by EP physicians were more
likely to return with treatment failure compared to those
seen by ID physicians (7.25% and 6.17% respectively:
»<0.0005).

Discussion

Diagnosing cellulitis can be difficult as many diseases can
masquerade as cellulitis: Deep vein thrombosis, contact
dermatitis, gouty arthritis, and cutaneous manifestations
of peripheral vasculopathy [4, 5]. A study by David et al.
showed that 28% of cellulitis diagnoses made by EPs were
determined to not be cellulitis when reassessed by der-
matology or ID physicians [6]. While ID physicians are
known to effectively run OPAT programmes: A multi-
centered ID-supervised OPAT study showed that 94% of
patients were effectively treated [7], however no studies
have compared OPAT programs supervised by ID physi-
cians to those supervised by EPs. We predicted that ID
specialist involvement would result in fewer days patients
spent in the OPAT program, mitigating burden on the
healthcare system and patients. Directly comparing out-
comes of patients treated by EPs to those treated by ID
physicians at the same hospital can quantify this com-
parative benefit. Further, assessment of ID physicians’
involvement in the VGH OPAT program has not been
formally done.

When directly compared, there was no statistically sig-
nificant difference in the number of days patients spent
in the OPAT program when seen by ID physicians in
comparison to those seen by EPs. However, this may
undersell the value of ID contribution: ID physicians had
limited availability, meaning ID physicians often became
involved only with patients who were in the program
after 5 days, selecting for more complicated cases that
could not be discharged earlier. Also, some of the more
obviously complicated patients, such as those with osteo-
myelitis, were referred to ID earlier, inflating the average
number of days of treatment following ID consultation.

It was noted that patients in OPAT would frequently be
discharged from the program after their first time being
assessed by an ID physician but that this would often be

Table 1 Mean days in OPAT of patients based on the first day they were seen by ID physicians

First day seen by ID: 1 2 3 4 5 6 7 8
Mean days in OPAT 85 2.7 3.7 43 52 6.2 7 84
Median days in OPAT 1.5 2 3 4 5 6 7 8
Mean days in OPAT after ID consult 75 0.7 0.7 03 0.2 0.2 0 04
Number of patients seen by ID on each day (n) 2 22 12 8 5 5 2 5
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Fig. 1 Antibiotics prescribed during OPAT by ID physicians and EPs. OPAT = outpatient parenteral antibiotic treatment; ID =infectious diseases; EP =emer-

gency physician; TMP-SMX = trimethoprim/sulfamethoxazole

after several days in the OPAT program being seen by
EPs. This would inflate the number of days that patients
seen by ID physicians spent in the program without
reflecting ID physicians decisions. To mitigate this we
calculated how many days patients spent in the OPAT
program after their first assessment by an ID physician.
We compared this to the total number of OPAT days for
those seen by EPs alone, which showed that after being
seen by an ID physician, patients spent a mean of 2 days
less in the program compared to the number of days in
OPAT for patients seen by EPs alone. It should be noted
that this comparison wrongly disregards days of IV treat-
ment patients received before being seen by ID physi-
cians as negligible.

The mean number of days in the program and the day
of initial ID physician’s assessment were closely aligned,
except for day 1 (Table 1), which supports the premise

that ID physician supervision decreases the number of
days patients spend in the OPAT program. The exception
seen on day one is an outlier with a sample size of one.

Comparison of cohorts, pre and post ID involvement,
showed that patients spent an average of 0.5 days less in
the OPAT program when ID was involved with a 14.9%
reduction in treatment failure compared to EPs alone.
There is the possibility that patients with recurrent infec-
tions presented at a different hospital, however this rate
should not be different between ID physician and EP
supervised patients.

We also found that ID physicians varied more in anti-
biotic prescriptions, final diagnosis and the organisms
cultured. The antibiotic choices were more frequently
narrow spectrum or oral antibiotic agents, presumably
to target specific pathogens with less reliance on algo-
rithmic treatment choices. For example, ertapenem was
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Fig. 2 Antibiotics prescribed at discharge by ID physicians and EPs. ID = infectious diseases; EP = emergency physician; TMP-SMX = trimethoprim/

sulfamethoxazole

not prescribed by EPs, likely because any complex case
requiring ertapenem would have prompted an ID physi-
cian referral.

ID physicians were more likely to discharge people
without antibiotic prescriptions, including on the day of
first assessment. This partly reflects the practice of ID
physician assessment before medication administration,
but also ID physician comfort in ruling out infection. In
comparison, patients seen by EPs would commonly be
given IV treatments while they waited to be assessed by
an EP.

It’s possible that EPs may be more reluctance to ques-
tion the diagnosis of a colleague. EP physicians were less
likely to order additional tests such as cultures or imaging

and requested fewer consults to other specialists. This
could also be due to increased patient volume in the ED,
algorithmic decision making or limitations in having tests
reviewed, if ordered. It is also possible that tests were
ordered less frequently if ID physicians became involved
at the point that the need became apparent. Further, it
should be noted that the increased cultures ID physicians
ordered likely contributed to their use of a greater variety
of antibiotics.

The higher frequency of consultation of internal medi-
cine by EPs reflects the admission process in our hospi-
tal: admission requires an internal medicine consult. It
is likely that patients failing initial outpatient treatment
or with positive blood cultures were selected for hospital
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admission by the EPs in lieu of continued OPAT visits
with subsequent ID physician assessment. The increased
consultation of vascular and plastic surgery by ID physi-
cians reflects the complex nature of ambulatory infec-
tions such as diabetic foot infections, which were likely to
have been referred for ID physicians’ involvement and/or
to require longer antibiotic courses.

A major limitation to our study was the inability to
make a direct comparison between decisions made by
EPs to ID physicians. We made several comparisons
described above to identify substantial differences in
management including comparing both by time period
and by intervention group. However, the results will
remain confounded. It is also important to note that the
presence of ID physicians may have altered EP practices
in the second time period, either through curb-side dis-
cussions or observing practice patterns. Future analysis
can look at comparing more directly with a larger sample
size of patients seen by ID physicians alone, which will
hopefully be easier now that the OPAT program is run
separate from the ED at VGH.

Conclusion

The involvement of ID physicians was associated with 0.5
days fewer spent in the OPAT program without increas-
ing the number of patients that returned to the ED with
treatment failure. However multiple confounding vari-
ables complicate direct comparison. Since the conclusion
of this study, the VGH OPAT program has been moved
to a separate clinic from the ED and is now run entirely
by ID physicians providing an opportunity for further
comparisons with fewer confounders. An area for fur-
ther study would be detailed comparisons and analysis
of the increased variability of diagnosis and prescriptions
that we observed. An increased sample size and more
resources could elucidate implications and causes for
these findings.

Highlights

«+ Infectious disease involvement in OPAT decreases
average days on IV antibiotics.

+ Infectious disease physicians are less likely to
prescribe antibiotics for OPAT patients.

« Infectious disease physicians use a greater variety of
antibiotics in OPAT treatments.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512879-024-09305-0.

Supplementary Material 1

Supplementary Material 2

Page 6 of 7

Acknowledgements
We thank Dr. Heather Lindsey Department Head of VGH Emergency Medicine
as well as the team at the Vancouver Coastal Health Research Institute.

Author contributions

The authors confirm contribution to the paper as follows: study conception
and design: C. McSweeney, T. Steiner, J. M. Grant; data collection: C.
McSweeney; analysis and interpretation of results: C. McSweeney; draft
manuscript preparation: C. McSweeney. All authors reviewed the results and
approved the final version of the manuscript.

Funding

The authors did not receive support from any organization for the submitted
work. No funding was received to assist with the preparation of this
manuscript. No funding was received for conducting this study.

Data Availability

The datasets generated and/or analysed during the current study are not
publicly available due confidentiality but are available from the corresponding
author on reasonable request in de-identified form.

The datasets supporting the conclusions of this article are submitted as
additional files for peer review.

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and
regulations.

All experimental protocols were approved by a Vancouver Costal Health
Research Institute ethics as well as the University of British Columbia Clinical
Research Ethics Board.

UBC ethics number: H18-03264.

VCH number: V18-03264.

Informed consent was not required as per our intuition'’s clinical research
guidelines as patient information was deidentified according to protocols for
our chart review.

Article 5.5 A, TCPS2, states: “"Researchers who have not obtained consent from
participants for secondary use of identifiable information shall only use such
information for these purposes if they have satisfied the REB that:

a. identifiable information is essential to the research;

b. the use of identifiable information without the participants’ consent is
unlikely to adversely affect the welfare of individuals to whom the information
relates;

c. the researchers will take appropriate measures to protect the privacy of
individuals, and to safeguard the identifiable information;

d. the researchers will comply with any known preferences previously
expressed by individuals about any use of their information;

e. it is impossible or impracticable to seek consent from individuals to whom
the information relates; and.

f. the researchers have obtained any other necessary permission for secondary
use of information for research purposes”

We have satisfied these requirements as per review by the Vancouver Coastal
Health Research Institute ethics review board.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 June 2023 / Accepted: 8 April 2024
Published online: 01 July 2024

References

1. Paladino JA, Poretz D. Outpatient parenteral antimicrobial therapy today. Clin
Infect Dis. 2010;51(52):198-S208. https://doi.org/10.1086/653520

2. Chapman ALN, Mortlock NJ, Schleis T. Outpatient parenteral antimicrobial
therapy. BMJ. 2013;12(4):1585-1585. https://doi.org/10.1136/bmjf1585


https://doi.org/10.1186/s12879-024-09305-0
https://doi.org/10.1186/s12879-024-09305-0
https://doi.org/10.1086/653520
https://doi.org/10.1136/bmj.f1585

McSweeney et al. BMC Infectious Diseases (2024) 24:655

Laupland KB, Valiquette L. Outpatient parenteral antimicrobial therapy. Can
JInfect Dis Med Microbiol (24). 2013; https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3630020/pdf/jidmm24009.pdf

Hirschmann JV, Raugi GJ. Lower limb cellulitis and its mimics: part Il. Condi-
tions that simulate lower limb cellulitis. ) Am Acad Dermatol. 2012,67(2).
https://doi.org/10.1016/jjaad.2012.03.023

Falagas ME, Vergidis PI. Narrative review: diseases that masquerade as infec-
tious cellulitis. Annals of Internal Medicine. Am Coll Physicians. 2005. https://
doi.org/10.7326/0003-4819-142-1-200501040-00011

David CV, Chira S, Eells SJ, Ladrigan M, Papier A, Miller LG, Craft N. Diagnostic
accuracy in patients admitted to hospitals with cellulitis. Dermatol Online J.
2011;17(3):1. http//www.ncbi.nlm.nih.gov/pubmed/21426867

Page 7 of 7

7. Petrak RM, Skorodin NC, Fliegelman RM, Hines DW, Chundi VWV, Harting BP.
Value and clinical impact of an infectious disease-supervised outpatient par-
enteral antibiotic therapy program. Open Forum Infect Dis. 2016;3(4):0fw193.
https://doi.org/10.1093/0fid/ofw193

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3630020/pdf/jidmm24009.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3630020/pdf/jidmm24009.pdf
https://doi.org/10.1016/j.jaad.2012.03.023
https://doi.org/10.7326/0003-4819-142-1-200501040-00011
https://doi.org/10.7326/0003-4819-142-1-200501040-00011
http://www.ncbi.nlm.nih.gov/pubmed/21426867
https://doi.org/10.1093/ofid/ofw193

	﻿Quantitative analysis of the impact of infectious disease physicians on patients in the emergency department fast-track parenteral antibiotics program
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿Highlights

	﻿References


