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Abstract

Background: Céllulitisis defined as an infection of the skin that is usually characterized by localized but poorly demarcated
areas of erythema, swelling, and pain. Erysipelas is a subtype of cellulitis that is characterized by a more superficial infection,
often involving the face. Because gram-positive bacteria are the most common infective agent, beta-lactam antibiotics such as
cephal osporins are commonly used. However, guidelines and physician preference vary widely as different antibiotic options
and routes of administration exist, in addition to the fact that most cases are treated empirically without microbiological lab
guidance. This lack of standardization in evidence, guidelines, and physician practice prompted this systematic review and
meta-analysis of both randomized trial dataand cohort studiesto aggregate the currently available evidence for the optimal routes
of antibiotic administration in cellulitis treatment.

Objective: The primary objective of our review isto compare the efficacy of oral versus intravenous antibiotic administration
for cellulitisinfections, thereby providing clinicians with evidence-based guidelines for treatment.

Methods: We will search MEDLINE, Embase, and CENTRAL through Ovid as well as Web of Science and CINAHL for all
available literature comparing different routes of antibiotic administration in the treatment of cellulitis and erysipelas. We will
perform title and abstract as well as full-text screening in duplicate according to the PRISMA (Preferred Reporting Items for
Systematic Review and Meta-Analyses) guidelines and then extract the relevant data using a prepiloted data sheet. The primary
outcome for our review is the duration of infection resolution, and secondary outcomes such as incidence of sepsis, mortality,
hospital admission, and Clostridium difficile infection. We will assess the risk of bias in our included studies using the RoB 2.0
(revised tool for Risk of Bias in randomized trials) and ROBINS-I (Risk of bias in non-randomized studies for interventions)
tools, with afinal quality assessment using the GRADE (Grading of Recommendations, Assessment, Development, and Evaluation)
framework and a sensitivity analysis to examine heterogeneity.

Results:  We will publish the final results of our systematic review in a peer-reviewed academic journal. This project received
no funding or financial assistance. Dataanalysisiscurrently underway, and the results are expected to be submitted for publication
in late November 2023.
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Conclusions: To our knowledge, this will be the most up-to-date review of the best available evidence comparing different
routes of antibiotic administration for cellulitis. Because of the vast selection of antibiotic options available and the empirical
nature of the treatment, we anticipate heterogeneity within our data but nonetheless hope to provide aggregated evidence on the
efficacy of intravenous versus oral administration of antibiotics in cellulitis treatment. We hope the results from this study will

better inform physician practices in the future for cellulitis infections.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2023;12:e48342) doi: 10.2196/48342
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Introduction

Cellulitisis defined as a bacteria infection of the skin, usually
involving the epidermal and dermal layers, with occasional
involvement of the subcutaneous fat and lymphatic tissues. It
is commonly characterized as poorly demarcated but localized
swelling and pain, most often in thelower limbs[1]. Erysipelas
isasubtype of cellulitis where the infection is more superficial
in the epidermal layer and is often referred to by its clinica
name when it affects the face or legs. The presentation of
cellulitis also varies in severity and in bacterial species. Most
patients only have mild systemic symptoms such asfevers, with
only around 10% of hospitalized patients experiencing severe
complications such as sepsis and necrotizing fasciitis [1,2].
However, around 18% of initial antibiotic treatment still fails.
The most common causative agents include beta-hemolytic
streptococci, such as group A and group G, as well as
Saphylococcus aureus. The presence of methicillin-sensitive
versus methicillin-resistant species of Saureus is also crucia
in directing antibiotic treatment [2]. However, because of the
nonsterile site of cellulitis infection with the presence of
numerous commensal bacteria, empiric treatments are usually
started without specimen collection. Microbiological studies
are often only conducted in aresearch setting, to alimited effect,
as the presence of commensal colonies can often confound the
culture results. In rare cases, through opportunistic infections,
fungal species can beimplicated aswell [3].

Based on the prominent bacterial species possibly found in
common cdllulitisinfections such as beta-hemolytic streptococci
and staphylococci, gram-positive antibiotics covering these
organisms have been the empiric drug of choice[3,4]. However,
a wide range and different classes of antibiotics are available
tofill this demand, and there have been no cohesive guidelines
for standardization. Beta-lactam inhibitors such as penicillin or
different generations of cephalosporins such as cefazolin,
cephalexin, or ceftriaxone have been commonly used. Other
classes of antibiotics such as macrolides, doxycycline, and
clindamycin have al been used and reported in the literature
[3]. Additionally, antibiotics used for the broader coverage of
methicillin-resistant Saureus—related cellulitis also vary, from
vancomycin to trimethoprim-sulfamethoxazol e or clindamycin.
These antibiotics al differ in their efficacy and side effect
profiles, such as Clostridium difficile risks. This lack of
standardization and reliance on physician preference points to
the need for evidence-based reviews for the optimal treatment
of cellulitis [3-5]. These antibiotic options also differ in their
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routes of administration, with some available in both oral and
intravenous (1V) routes, while other antibiotics can only be
administered through one of the options. Because of its potential
involvement in deeper layers of skin, topical antibiotic
administrationisunlikely to show efficacy against theinfection.
Despite some evidence showing that oral therapies are at least
as effective as IV administration, some guidelines still
recommend the IV routes for high-risk patients, such as those
with obesity or venous stasis [3,6].

It isfor these reasons mentioned above that we have decided to
perform this systematic review. The primary objective of our
review is to compare the efficacy of oral versus IV antibiotic
administration for cellulitis infections, thereby providing
clinicians with evidence-based guidelines for treatment.

Methods

Overview

This systematic review and meta-analysis will be conducted in
accordance with the PRISMA (Preferred Reporting Items for
Systematic Review and Meta-Analyses) guidelines [7]. This
protocol is aso registered with PROSPERO (International
Prospective Register of Systematic Reviews; registration ID
CRD42023413590). Any major changes to this protocol will
be reported within the final review itself.

Search M ethods

We will conduct a systematic search of MEDLINE, Embase,
and CENTRAL through Ovid, aswell as CINAHL and Web of
Science, from inception to February 2023. We will also use
medical subject headings terms, when possible, for broad
inclusion of studies. Examples include “erysipelas.tw,kf.” and
“(antimicrob* or antibiotic*).tw,kf.” A detailed sample search
strategy for MEDLINE through Ovidisoutlined in Multimedia
Appendix 1. We will not have any language restrictions on the
datain our search. The bibliography of previous literature and
systematic reviews will aso be hand-searched for relevant or
potentially missed articles.

Eligibility Criteria
Types of Studies

We will include parallel group randomized controlled trials
(RCTs) as well as both prospective and retrospective cohort
studies. Studies with skin and soft tissue infection as its main
focusand cellulitisas one of its subgroupswill also beincluded
in the review. Case control, case series, and case reports will
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be excluded. Studies focusing on other skin conditions such as
necrotizing fasciitis with noncellulitis sources will also be
excluded. The detailed inclusion and exclusion criteria are
organized into a table format in Table S1 in Multimedia
Appendix 2.

Types of Participants

Our review will focus on all adult patients (aged 18 years or
older) who were diagnosed with cellulitis or erysipelas in any
health care setting. Cellulitis diagnostic criteria are based on
individual studies.

Type of Intervention

We will include al studies comparing ora versus 1V
administration of antibiotics for the trestment of cellulitis. The
antibiotic agent does not have to be the same across the different
treatment groups within the study, nor does it have to be from
the same class. For example, if a study compares 1V
cephal osporin versus an oral macrolide, it will be included in
our analyses. Studies comparing antibiotics against placebos or
other types of aternative treatments will be excluded. We are
only focusing on antibiotics, hence, other rarer causes of
cellulitis such as fungal infections will be excluded.

Outcomes

The primary outcome of our review will focus on the duration
of infection resolution, which may vary across studies and may
need to be adjusted based on our included articles’ definition
of infection resolution. Our second outcomesincludeincidence
of severe systemic infection or mortality, patients' quality of
life (QOL) as measured by QOL scores based on each included
study, incidence of adverse events such as nauseaand vomiting,
length of hospitalization for inpatients or number of
hospitalizations for cellulitis in studies measuring outpatients,
and incidence of C difficile infection.

Study Screening

A total of 2 independent authorswill perform title and abstract
screening individually and in duplicate using Covidence, a
web-based systematic review tool [8]. If both reviewers are in
agreement, a study will move on to full-text screening. Any
conflicts between reviewerswill be resolved through discussion
involving a third author. Full-text screening will also be
conducted in the same manner. If afull text cannot be found on
publicly available domains, attemptswill be made to reach out
to the authors for a potential copy of the article with relevant
data

Data Collection

All datawill be collected using apriori developed data collection
sheet within Excel (Microsoft Corp), with 2 reviewersworking
independently and in duplicate, resolving conflicts through
discussion and third-party arbitration. The prepiloted formswill
betested using 10 of thefirst included studies. For any full texts
that are not available in the public domain or databases and for
any missing data, we will attempt to contact the authors for
further clarification and assistance.
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Risk of Bias Assessment

Therisk of bias (RoB) assessments of each analyzed study will
be performed by 2 independent reviewersin duplicate. The RoB
of RCTs will be assessed through RoB 2.0, a revised tool to
assess RoB in randomized trials [9]. The reviewers will assess
bias across the 5 outlined domains: bias arising from the
randomization process, from deviation from intended
interventions, from missing outcome data, from the measurement
of outcomes, and from the selection of reported results. The
overall RoB will be compiled using the calculation algorithm
provided within the tool.

For cohort studies, the ROBINS-I tool will be used, whichisa
tool for ng RoB in nonrandomized trialsfor interventions
[10]. The 7 domains included in the assessment include bias
from confounding, from selecting patients into the study, from
classification of intervention, from deviations from intended
intervention, from missing data, from the measurement of
outcomes, and from the selection of reported outcomes. The
overdl risk will also be calculated using the algorithms provided
within the tool itself.

Dataltems

Our prepiloted data extraction form will include the following
dataitems:

- Bibliometric data: authors, year of registration, trial
registration number, and digital object identifier.

- Methodology: number of participating centers, location of
the study, method for blinding, randomization methods,
treatment setting (inpatient vs outpatient), and follow-up
duration.

- Basdinedata: total sample size, mean age, sex with number
of female patients included, comorbidities, choice of
antibiotic, route of administration, frequency and duration
of administration, daily and cumulative dosage, and species
of organismsidentified if performed.

«  Outcome data: duration to infection resolution, duration to
symptom improvement, incidence of severe infection,
mortality, QOL scale and respective score, length of
hospitalization, incidence of adverse events, and incidence
of C difficile infection.

Statistical Analysis

We will first provide a comprehensive qualitative synthesis of
al of the included studies, summarizing their characteristics
and findings in organized text and table format in accordance
with the PRISMA reporting guidelines.

If there are sufficient similar studiesthat will be meaningful for
an aggregate anaysis, we will perform meta-analyses for a
weighted effect of theinterventions across different studies. We
will conduct our quantitative analysis using the computer
program Review Manager (RevMan, version 5.4; Cochrane)
[11]. We will use arandom-effects model, and in cases where
the heterogeneity cannot be explained, we will perform a
sensitivity analysis using a random-effects model as well. For
continuous outcomes such as duration of infection resolution
and length of hospitalization, a mean difference with a 95% Cl
will be used. For dichotomous outcomes such as mortality or
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incidence of severeinfection, aMantel-Haenszel oddsratio with
95% Clswill be used. If the events are rare, a Peto odds ratio
will be used instead. If there are not enough meaningful data
for meta-analysis for any particular outcome, we will
qualitatively describe the results across studies.

The heterogeneity of theincluded studieswill be assessed using
acombination of visual inspection of theforest plotsaong with

the 12 statistic according to the Cochrane Handbook. We will
consider an 12>50% to be seriously heterogeneous and an
12>75% to be very seriously heterogeneous.

In the case of missing data, we will attempt to contact the
authorsof the original study. Missing SDswill beinputted using
methods outlined in the Cochrane Handbook for Systematic
Review of Interventions using correlation coefficients.

Regarding the overall assessment of the quality of evidence
included in the review, 2 independent reviewers will perform
the GRADE (Grading of Recommendations, Assessment,
Devel opment, and Evaluation) analysis[12]. Any discrepancies
will also be resolved through discussion.

Ethical Considerations

Ethicsapproval isnot applicableto thisstudy asthisisareview
study and no original data pertaining to humans or animals will
be collected. No individual patient data are collected and all
research data collected from original studies will remain
anonymized.

Results

We will share the results of this study through peer-reviewed
academic publications and conference presentations. We will
continue to perform updating the searchesin all databases every
2 months for any new data to be included in the systematic
review. Thisproject received no funding or financial assistance.
Dataanaysisiscurrently underway, and the results are expected
to be submitted for publication in late November 2023.

Discussion

This protocol outlines the planned systematic review and
meta-analysis to compare the efficacy of oral and IV antibiotic
administration in the treatment of cellulitis. Because of the vast
selection of options available to physicians and the lack of
quality evidence or rigorous reviews, there has been significant
variation between guidelines and physician preferences. Some
antibioticsmay beavailablefor both 1V and oral administration,
while others may only be suitable for one of the routes.
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Therefore, we also hope to aggregate the evidence from the
literature first and then elucidate the indications for the usage
of either route of administration, potentially also comparing
their usage for similar infection profilesto assesstheir efficacy.

Our review will have several strengths and weaknesses. Interms
of strengths, we will not be placing any language or time
restrictions in our search strategy to ensure broad inclusion of
al currently available evidence. We will aso include both
prospective and retrospective cohort studiesin additionto RCTs
to increase our pooled sample size. As aweakness, the quality
of our meta-analysis may be limited by our inclusion of cohort
studies, which isinherently weaker on the hierarchy of evidence
with a potentially higher RoB. However, to mitigate this, we
will analyze RCTs and cohort studiesin separate pools, aswell
as using tools such as RoB 2.0 and ROBINS:-I to rigorously
assessthe quality of theincluded studies based on the Cochrane
Handbook. We will also conduct a subgroup analysiswith only
high-quality evidence and compare those with the pooled results.
Additionally, because of the variations that exist within
guidelines and physician practices, we aso expect potentially
significant heterogeneity between our included studies. We will
assess this heterogeneity quantitatively and report on it in our
final review. An additional limitation of our review is that,
despite placing no language restri ctions, the databases searched
are primarily Western, English-based databases, meaning
additional non-English data may be missed. We are only
focusing on adults aged 18 years or older; hence, the value of
thisstudy for patients aged 18 years or younger may be limited.

There have been several attemptsat ng the different routes
of antibiotic administration for the treatment of cellulitis. Brindle
et al [3] conducted a systematic review on cellulitis treatments
with the route of administration asasubfocus, finding that there
are only a few low-quality randomized trials comparing the
different routes, showing no difference between 1V and oral
treatments. Cross et a [6], with their primary focus on the
duration of therapy, arrived at a similar conclusion. This study
hopes to build upon these previous findings, as we have the
routes of administration as our primary comparison [6]. Wewill
also include observationa studiesand place no language barriers
in our inclusion criteria, with the hope that it could provide
additional valuable data upon Brindle et a’s [3] and Cross et
al’s[6] conclusionson oral and 1V treatments being equivalent.
We hope the results of this study will inform the future
prescribing practice of physicians treating cellulitis, especially
in deciding ora versus IV treatments. This would not only
benefit the patients but also help control the widening spread
of antibiotic resistance in the community.

The authors received no funding or financial assistance for the drafting of this paper. All data from the included studies will
remain anonymized, and the privacy of the individual subjectswill be respected.

Data Availability

Data sharing is not applicable to this article, as no data sets were generated or analyzed during this study.

https://www.researchprotocol s.org/2023/1/e48342

JMIR Res Protoc 2023 | vol. 12 | e48342 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Yineta

Authors Contributions

RY, JJ, YW, and WH were responsible for the inception of the project, including this protocol for the planned systematic review,
and made significant contributions to the writing and revision of the manuscript. Y J, EQ, and CY made significant contributions
to the drafting of the protocol aswell asits revision before submission. CJ, MW, KX, XZ, and Y Jmade contributions to drafting
the final manuscript, substantially reviewed it, and assisted in its final revision.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Detailed sample search strategy of MEDLINE through OVID.
[DOCX File, 12 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Inclusion and exclusion criteria.
[DOCX File, 17 KB-Multimedia Appendix 2]

References

1.  Sullivan T, de Barra E. Diagnosis and management of cellulitis. Clin Med (Lond) 2018;18(2):160-163 [FREE Full text]
[doi: 10.7861/clinmedicine.18-2-160] [Medline: 29626022]

2. Collazos J, delaFuente B, GarciaA, Gémez H, Menéndez C, Enriquez H, et a. Cellulitisin adult patients: alarge,
multi center, observational, prospective study of 606 episodes and analysis of the factorsrelated to the responseto treatment.
PL oS One 2018;13(9):€0204036 [ FREE Full text] [doi: 10.1371/journal.pone.0204036] [Medline: 30260969]

3.  Brindle R, Williams OM, Barton E, Featherstone P. Assessment of antibiotic treatment of cellulitisand erysipelas: a
systematic review and meta-analysis. JAMA Dermatol 2019;155(9):1033-1040 [FREE Full text] [doi:
10.1001/jamadermatol.2019.0884] [Medline: 31188407]

4.  Kwak YG, Choi SH, Kim T, Park SY, Seo SH, Kim MB, et a. Clinical guidelinesfor the antibiotic treatment for
community-acquired skin and soft tissue infection. Infect Chemother 2017;49(4):301-325 [FREE Full text] [doi:
10.3947/ic.2017.49.4.301] [Medline: 29299899]

5. Santer M, Lalonde A, Francis NA, Smart P, Hooper J, Teasdale E, et al. Management of cellulitis: current practice and
research questions. Br J Gen Pract 2018;68(677):595-596 [FREE Full text] [doi: 10.3399/bjgp18X 700181] [Medline:
30498163]

6. CrossELA, Jordan H, Godfrey R, OnakpoyalJ, Shears A, Fidler K, et al. Route and duration of antibiotic therapy in acute
cellulitis: a systematic review and meta-analysis of the effectiveness and harms of antibiotic treatment. J Infect
2020;81(4):521-531 [doi: 10.1016/j.jinf.2020.07.030] [Medline: 32745638]

7. PageMJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et a. The PRISMA 2020 statement: an updated
guidelinefor reporting systematic reviews. BMJ2021;372:n71 [FREE Full text] [doi: 10.1136/bmj.n71] [Medline: 33782057]

8.  Covidence systematic review software. Veritas Health Innovation. Melbourne, Australia URL : https://www.covidence.org
[accessed 2023-09-29]

9. SterneJAC, Savovi¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB 2: arevised tool for assessing risk of bias
in randomised trials. BMJ 2019;366:14898 [ FREE Full text] [doi: 10.1136/bm;j.l4898] [Medline: 31462531]

10. Sterne JAC, Hernan MA, Reeves BC, Savovi¢ J, Berkman ND, Viswanathan M, et al. ROBINS-I: atool for assessing risk
of biasin non-randomised studies of interventions. BMJ 2016;355:14919 [ FREE Full text] [doi: 10.1136/bmj.i4919]
[Medline: 27733354]

11. Welcometo RevMan 5.4. The Cochrane Collaboration. 2020. URL: https://training.cochrane.org/system/files/upl oads/
protected file/RevMan5.4 _user_guide.pdf [accessed 2023-09-29]

12.  Guyatt GH, Oxman AD, Schiinemann HJ, Tugwell P, Knottnerus A. GRADE guidelines: a new series of articlesin the
Journd of Clinica Epidemiology. JClin Epidemiol 2011;64(4):380-382 [FREE Full text] [doi: 10.1016/j.jclinepi.2010.09.011]
[Medline: 21185693]

Abbreviations

GRADE: Grading of Recommendations, Assessment, Devel opment, and Evaluation
IV: intravenous

PRISMA: Preferred Reporting Items for Systematic Review and Meta-Analyses
PROSPERO: International Prospective Register of Systematic Reviews

QOL: qudlity of life

https://www.researchprotocols.org/2023/1/e48342 JMIR Res Protoc 2023 | vol. 12 | e48342 | p. 5
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v12i1e48342_app1.docx&filename=a0fd4f30c9c03aff8e0589f67b2a5c53.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48342_app1.docx&filename=a0fd4f30c9c03aff8e0589f67b2a5c53.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48342_app2.docx&filename=259cbe9fe3cbdf5c8617dd9d15421158.docx
https://jmir.org/api/download?alt_name=resprot_v12i1e48342_app2.docx&filename=259cbe9fe3cbdf5c8617dd9d15421158.docx
https://www.rcpjournals.org/content/clinmedicine/18/2/160
http://dx.doi.org/10.7861/clinmedicine.18-2-160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29626022&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0204036
http://dx.doi.org/10.1371/journal.pone.0204036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30260969&dopt=Abstract
https://jamanetwork.com/journals/jamadermatology/fullarticle/2735896
http://dx.doi.org/10.1001/jamadermatol.2019.0884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31188407&dopt=Abstract
https://icjournal.org/DOIx.php?id=10.3947/ic.2017.49.4.301
http://dx.doi.org/10.3947/ic.2017.49.4.301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29299899&dopt=Abstract
https://bjgp.org/lookup/pmidlookup?view=long&pmid=30498163
http://dx.doi.org/10.3399/bjgp18X700181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30498163&dopt=Abstract
http://dx.doi.org/10.1016/j.jinf.2020.07.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32745638&dopt=Abstract
https://www.bmj.com/content/372/bmj.n71
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://www.covidence.org
https://www.bmj.com/content/366/bmj.l4898
http://dx.doi.org/10.1136/bmj.l4898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31462531&dopt=Abstract
https://www.bmj.com/content/355/bmj.i4919
http://dx.doi.org/10.1136/bmj.i4919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27733354&dopt=Abstract
https://training.cochrane.org/system/files/uploads/protected_file/RevMan5.4_user_guide.pdf
https://training.cochrane.org/system/files/uploads/protected_file/RevMan5.4_user_guide.pdf
https://www.jclinepi.com/article/S0895-4356(10)00329-X/fulltext
http://dx.doi.org/10.1016/j.jclinepi.2010.09.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185693&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Yineta

RCT: randomized controlled tria

RoB: risk of bias

RoB 2.0: revised tool for risk of biasin randomized trials
ROBINS-I: risk of biasin nonrandomized studies for interventions

Edited by A Mavragani; submitted 19.04.23; peer-reviewed by D Alfarra, T Mohamed; comments to author 19.08.23; revised version
received 25.08.23; accepted 27.08.23; published 03.11.23

Please cite as.

Yin R, Jiang J, Wang Y, Jin Y, Qian E, Yue C, Jiang C, Wang M, Xu K, Zhou X, Hou W

Comparing Oral Versus Intravenous Antibiotics Administration for Cellulitis Infection: Protocol for a Systematic Review and
Meta-Analysis

JMIR Res Protoc 2023;12:e48342

URL: https://www.researchprotocols.org/2023/1/e48342

doi: 10.2196/48342

PMID: 37921834

©Raymond Yin, Jingyi Jiang, Yiyang Wang, Yuhao Jin, Eric Qian, Chenyang Yue, Coco Jiang, Michelle Wang, Kylie Xu,
Xiaoyuan Zhou, Winston Hou. Originally published in IMIR Research Protocol s (https.//www.researchprotocols.org), 03.11.2023.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocaols, is properly cited. The compl ete bibliographic information,
alink to the original publication on https.//www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2023/1/e48342 JMIR Res Protoc 2023 | vol. 12 | e48342 | p. 6
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2023/1/e48342
http://dx.doi.org/10.2196/48342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37921834&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

