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Abstract
Objectives: Surgical site infections in orthopaedic trauma are a significant problem with meaningful patient and health
care system–level consequences. Direct application of antibiotics to the surgical field has many potential benefits in
reducing surgical site infections. However, to date, the data regarding the local administration of antibiotics have been
mixed. This study reports on the variability of prophylactic vancomycin powder use in orthopaedic trauma cases across 28
centers.

Methods: Intrawound topical antibiotic powder use was prospectively collected within three multicenter fracture fixation
trials. Fracture location, Gustilo classification, recruiting center, and surgeon information were collected. Differences in
practice patterns across recruiting center and injury characteristics were tested using chi-square statistic and logistic re-
gression. Additional stratified analyses by recruiting center and individual surgeon were performed.

Results: A total of 4941 fractures were treated, and vancomycin powder was used in 1547 patients (31%) overall. Local admin-
istration of vancomycin powder was more frequent in open fractures 38.8% (738/1901) compared with closed fractures 26.6%
(809/3040) (P, 0.001). However, the severity of the open fracture type did not affect the rate at which vancomycin powder was used
(P 5 0.11). Vancomycin powder use varied substantially across the clinical sites (P , 0.001). At the surgeon level, 75.0% used
vancomycin powder in less than one-quarter of their cases.

Conclusions: Prophylactic intrawound vancomycin powder remains controversial with varied support throughout the literature.
This study demonstrates wide variability in its use across institutions, fracture types, and surgeons. This study highlights the
opportunity for increased practice standardization for infection prophylaxis interventions.

Level of Evidence: Prognostic—III.
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1. Introduction

Surgical site infections (SSIs) in orthopaedic trauma are a
significant problem that can have devastating consequences for
patients and result in substantial costs to the health care
system.[1,2] Intravenous (IV) antibiotics have been demonstrated
to be beneficial regarding infection prevention in orthopaedic
trauma surgery.[3,4] However, systemic administration of antibi-
otics may not be the best route of administration because
concentration must be limited to avoid systemic toxicity.
Therefore, local antibiotic application has gained traction in
recent years because of several potential advantages over systemic
antibiotic administration.

Direct antibiotic application to the surgical field enables the
delivery of higher antibiotic concentrations.[5] This route may
ensure that the minimum inhibitory concentration for pathogens
is surpassed, increasing infection prevention efficacy.[5] Soft tissue
injury secondary to both direct trauma and iatrogenic surgical
injury may also limit the amount of IV antibiotics directly
available at the surgical site, another problem circumvented by
local antibiotic application.

Multiple studies have described the use of vancomycin powder
to reduce SSIs. A bulk of this work has been accomplished in the
area of spine surgerywith data suggesting questionable efficacy of
local antibiotic administration.[5–18] Recently, the utility of local
administration of vancomycin powder use in patients with
fracture was investigated.[19] Specifically, a multicenter, random-
ized controlled trial compared local antibiotics therapy with
vancomycin powder versus no powder to prevent SSIs in patients
with high-risk tibia fractures (VANCO Trial).[20] The results of
this trial found that locally administered vancomycin powder
reduced gram-positive SSIs by 50% (relative risk: 0.49, 95%
confidence interval [CI], 0.27–0.88, P 5 0.02).[20]

The routine local administration of vancomycin powder in
orthopaedic surgery remains in question given that investigations
have demonstrated both benefit and no benefit to local antibiotic
use. While surgeons are motivated to lower SSI rates among
patients with fracture, many surgeonsmay be hesitant to use local
antibiotic powder because of antibiotic resistance concerns, the
possibility of nephrotoxicity, or the lack of clear data to suggest a
benefit of this practice. No previouswork has described the rate at
which antibiotic powder is being used in fracture surgery across

multiple institutions. This study aimed to characterize the
variability of vancomycin powder use in patients with fracture
across 28 level-1 trauma centers. Specifically, we sought to
determine whether there is variability in vancomycin powder use
across different injury patterns, hospitals, and individual
surgeons. We hypothesized that more severe soft tissue injuries
and periarticular surgeries would be associatedwith increased use
of locally administered vancomycin powder. Similarly, we
hypothesized that there would be substantial variability in
practice patterns between hospitals and surgeons.

2. Methods

2.1. Study Design

Weperformed a secondary analysis of data collected as part of the
Program of Randomized Trials to Evaluate Pre-operative
antiseptic skin solutions in orthopaedic Trauma (PREP-IT) over
a 1.5-year study period (2018–2020). This program has been
previously described in detail.[21] In brief, PREP-IT includes two
separate ongoing multicenter cluster crossover randomized trials
from which data were obtained. The trials include the Aqueous-
PREP trial (A Pragmatic Randomized trial Evaluating Pre-
operative aqueous antiseptic skin solutions in open fractures)
and the PREPARE Trial trial (A Pragmatic Randomized trial
Evaluting Pre-operative Alcohol skin solutions in FRactured
Extremities). The overall objective of these trials is to compare
the effectiveness of iodophor and chlorhexidine antiseptic skin
preparation solutions for the prevention of SSI after extrem-
ity fracture surgery. The PREP-IT trials are registered at
ClinicalTrials.gov (Aqueous-PREP: NCT 03385304; PREPARE:
NCT03523962). Ethics approval has been obtained from the
Hamilton Integrated Research Ethics Board (REB) (Aqueous-
PREP: 4336; PREPARE: 4913 for the Methods Centre, the
Advarra Central Institutional Review Board (IRB) (PREPARE:
Pro00028360; Aqueous-PREP: Pro00023709), and each clinical
site’s local IRB/REB, for centers not using the central IRB.

2.2. Study Participants

Patients were included in PREP-IT if they were aged 18 years or
older, had an open or closed fracture meeting the PREP-IT
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eligibility criteria, received definitive fracture treatment with a
surgical implant, and provided informed consent. Patients were
excluded if they had a medical contraindication to the antiseptic
solution, received previous surgical intervention or debridement
at a nonparticipating hospital, had a chronic or acute infection at
the fracture site, had burns at the fracture site, were incarcerated,
had expected survival less than 90 days, orwere unable to provide
informed consent.

All patients were included in the PREP-IT trials only after
written informed consent was obtained. All potential partici-
pants for the study received the current antiseptic solution being
used at the cluster. Local administration of vancomycin was
performed at the discretion of treating surgeons and prospectively
recorded as per the trial protocols.

2.3. Data Collection

Research personnel at each of the 28 participating clinical sites
documented each participant’s fracture and surgical details in the
PREP-IT electronic data capture system. Data relevant to the
current analysis included fracture type (open vs closed), Gustilo
classification,[22] Tscherne classification,[23] fracture location,
surgical date, operating surgeon, and whether or not vancomycin
powder was placed in the surgical wound at the time of fracture
management surgery.

2.4. Vancomycin Use Patient Population

All participants included in PREP-IT as of March 2020 with
complete baseline, fracture, and surgical data were included in the
current analysis. If patients hadmultiple fractures, only one fracture
was included in the analysis based on the first fracture treated.

2.5. Statistical Analysis

Participant demographics and fracture characteristics were
described using descriptive statistics. Means with standard
deviations were reported for continuous data with normal
distributions, whereas counts (n) and percentages (%) were
presented for categorical data.

We reported vancomycin powder use at the surgical site by
the type of fracture (open vs closed fractures), fracture
severity (Gustilo Grade and Tscherne Grade), and fracture
location. To account for perceived variability of infectious
risk based on injury pattern, tibia fracture was subcatego-
rized into high-risk (periarticular plafond and plateau
fractures) and low-risk (diaphyseal fractures) injuries. The
local administration of vancomycin powder was also strat-
ified by clinical site, participation in the previous VANCO
Trial, and individual surgeon. Descriptive statistics were used
to report vancomycin powder use as counts (n) and
percentages (%). Chi-square tests were used to determine
whether there were differences in the local administration of
vancomycin powder in the following: (1) open fractures
versus closed fractures, (2) in high-risk vs low-risk tibial
fracture patterns, and (3) in cases from sites that participated
in the VANCO Trial versus those from sites not participating
in the VANCO Trial. All tests were two-tailed with alpha 5
0.05. Logistic regression models were used to determine
differences in the local administration of vancomycin powder
and Gustilo Grade, Tscherne Grade, and clinical sites. Odds
ratios, 95% CIs, and associated P-values were reported. We
did not adjust the alpha for multiple testing given the

exploratory nature of the study objectives. All analyses were
performed using R (version 3.6.1, R Foundation for Statis-
tical Computing, Vienna, Austria).

2.6. Sources of Funding

The PREPARE trial is funded by the Patient-CenteredOutcomes
Research Institute (PCS-1609-36512) and the Canadian Insti-
tutes of Health Research (Foundation Grant); the PREP-IT trial
is funded by the US Department of Defense (W81XWH-17-1-
070) and the Canadian Institutes of Health Research (Founda-
tion Grant). Canadian Institues of Health Research funded
start-up activities at the Methods Center, and Physicians’
Services Incorporated provided funding to the Methods Center
and PREPARE for the PREP-IT trial.

3. Results

Prospective data were collected from 4941 fracture patients
across 28 trauma centers from 448 different surgeons. Of the
included patients, 3040 sustained closed fractures and 1901
had open fractures. Patient characteristics are summarized in
Table 1.

Vancomycin powder was placed in 31.3% of surgical wounds
(1547/4941). It was used more frequently in open fracture cases
(738/1901, 38.8%) compared with closed fractures (809/3,040,
26.6%) (P , 0.001).

Increasing Gustilo grade did not seem to be associated with an
increase in the rate of local administration of vancomycin powder
at the fracture site (P 5 0.11). The use of vancomycin powder in
Gustilo Type I/II, IIIa, IIIb, and IIIc was 399/1046 (38.1%), 283/
685 (41.3%), 36/111 (32.4%), and 17/33 (51.5%), respectively
(Table 2). Conversely, a higher Tscherne grade (2 and 3) for
closed fractures was associated with an increased odds of
vancomycin powder use (odds ratio 1.70, 95% CI 1.16–2.49; P
5 0.01).

The local administration of vancomycin powder also differed
between high-risk and low-risk tibial fracture patterns (Table 3).
It was used in 46.6% (157/337) of open tibial periarticular
injuries (plateau/plafond) compared with 34.3% (186/542) of
open tibial shaft fractures (P , 0.001). Similarly, in closed
periarticular fractures of the tibia, it was used in 30.9% (161/521)
of fractures comparedwith 25.6% (139/542) in closed tibial shaft
fractures (P 5 0.057).

There were a total of 2230 fractures that involved the tibia and
fibula included in the analysis and seen in Supplemental Digital
Content 1 (http://links.lww.com/OTAI/A59). There was a differ-
ence in the rate of antibiotic usage for open and closed fractures.
Antibiotic powderwas placed in 38.2% (362/948) of open fractures
and 27.4% (351/1282) of closed fractures in this location.

In both open and closed fractures, the pelvis was themost likely
fracture location to receive antibiotic powder with open injuries
receiving antibiotics 88.9% (8/9) of the time and closed injuries
39.7% (123/310) (Supplemental Digital Content 1, http://links.
lww.com/OTAI/A59).

There was significant variation in the frequency of local
administration of vancomycin powder between hospitals. For
example, within the two highest enrolling centers, one site used
vancomycin powder in 79.2% of cases while the second site used
it in 1.2% of cases (P, 0.001) (Supplemental Digital Content 2,
http://links.lww.com/OTAI/A60). There was also a difference in
vancomycin powder use among hospitals that did and did not
participate in the VANCO Trial (Table 4). For those sites that
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participated in the VANCO Trial, vancomycin powder was
placed in the surgical wound in 38.0% of cases (994/2613) com-
pared with 23.8% (553/2328) of cases performed at sites which
did not participate in the VANCO Trial (P , 0.001).

Most of the surgeons use vancomycin antibiotic powder in less
than one-quarter of their cases in both open and closed fractures
(Table 5). Conversely, only 21.2% and 8.8% of surgeons used

vancomycin powder in 75% or more of their closed and open
fractures cases, respectively.

4. Discussion

The burden of extremity fractures requiring surgical intervention
is significant and continues to grow.[24] Unfortunately, these

TABLE 1
Participant Demographics and Fracture Characteristics

Characteristic Open Fractures (N 5 1901) Closed Fractures (N 5 3040) Overall (N 5 4941)

Age, mean (standard deviation) 46 (18) 55 (22) 52 (20)
Sex, n (%)
Female 726 (38.2) 1585 (52.1) 2311 (46.8)
Male 1173 (61.7) 1447 (47.6) 2620 (53)
Prefer not to say 1 (0.1) 1 (0.0) 2 (0.0)

Ethnicity, n (%)
White/Caucasian 1421 (74.8) 2348 (77.2) 3769 (76.3)
Black/African American/Caribbean 371 (19.5) 479 (15.8) 850 (17.2)
Asian/Middle Eastern/South Asian/East Asian 38 (2.0) 107 (3.5) 145 (2.9)
American Indian or Alaska Native 17 (0.9) 17 (0.6) 34 (0.7)
Native/Aboriginal/Native Hawaiian/Other Pacific
Islander

4 (0.2) 16 (0.5) 20 (0.4)

Other 36 (1.9) 48 (1.6) 84 (1.7)
Prefer not to say 13 (0.7) 17 (0.6) 30 (0.6)

ASA classification, n (%)
Class I 176 (9.3) 295 (9.7) 471 (9.5)
Class II 802 (42.2) 1244 (40.9) 2046 (41.4)
Class III 717 (37.7) 1252 (41.2) 1969 (39.9)
Class IV 174 (9.2) 216 (7.1) 390 (7.9)
Class V 18 (0.9) 4 (0.1) 22 (0.4)

Mechanism of injury, n (%)
MVA 1047 (55.1) 891 (29.3) 1938 (39.2)
Fall 504 (26.5) 1864 (61.3) 2368 (47.9)
Other 348 (18.3) 282 (9.3) 630 (12.8)

Primary fracture location, n (%)
Shoulder 22 (1.2) NA 22 (0.4)
Arm 127 (6.7) NA 127 (2.6)
Elbow 79 (4.2) NA 79 (1.6)
Forearm and wrist, n (%) 260 (13.7) NA 260 (5.3)
Hand 21 (1.1) NA 21 (0.4)
Pelvis 9 (0.5) 310 (10.2) 319 (6.5)
Hip 4 (0.2) 735 (24.2) 739 (15)
Femur 257 (13.5) 495 (16.3) 752 (15.2)
Knee 38 (2) 74 (2.4) 112 (2.3)
Tibia and fibula 948 (49.9) 1282 (42.2) 2230 (45.1)
Hind and mid foot 69 (3.6) 107 (3.5) 176 (3.6)
Fore foot 56 (2.9) 32 (1.1) 88 (1.8)
Other lower extremity 9 (0.5) 1 (0) 10 (0.2)
Missing 2 (0.1) 4 (0.1) 6 (0.0)

Method of definitive fixation, n (%) N 5 1889 N 5 3040 N 5 4929
Internal fixation 1747 (92.5) 2759 (90.8) 4506 (91.4)
Hemi arthroplasty 2 (0.1) 171 (5.6) 173 (3.5)
Total joint replacement 2 (0.1) 55 (1.8) 57 (1.2)
External fixation 42 (2.2) 11 (0.4) 53 (1.1)
Joint fusion 6 (0.3) 2 (0.1) 8 (0.2)
External fixation and Internal fixation 64 (3.4) 15 (0.5) 79 (1.6)
Joint fusion and Internal fixation 3 (0.2) 3 (0.1) 6 (0.1)
Hemi arthroplasty and Internal fixation 0 (0.0) 4 (0.1) 4 (0.1)
Total joint replacement and Internal fixation 0 (0.0) 3 (0.1) 3 (0.1)
Joint fusion and external fixation 1 (0.1) 0 (0.0) 1 (0.0)

Number of irrigation and debridements
None 48 (2.5) NA 48 (2.5)
One 1440 (75.7) NA 1440 (75.7)
Two 277 (14.6) NA 277 (14.6)
Three 69 (3.6) NA 69 (3.6)
Four or more 67 (3.5) NA 67 (3.5)
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surgical procedures are associated with an infection rate much
higher than that of many elective orthopaedic procedures.[1,2,22]

Preventing SSI is an important goal of surgical intervention in
extremity fractures, and opportunities for improvement in this
area remain. The high infection rates have encouraged the growth
of adjuvant treatments, such as topical antibiotic powder, to
reduce the occurrence of SSI and the sequelae that results from
both catastrophic and indolent infections.

Current evidence regarding the local administration of
vancomycin powder in spine surgery has been mixed, while the
most recent data of its use in high-risk extremity fractures is
encouraging.[7–10,12–19] Data from the VANCO trial suggest a
50% decrease in gram-positive SSI when vancomycin powder
was placed in the surgical wounds during the operative
management of tibial plateau and plafond fractures.[20] Our
current results demonstrate significant variability in the place-
ment of antibiotic powder in surgical wounds, suggesting variable
interpretation of these results.

There may be several reasons for this observation. The
VANCO trial only reported the efficacy of powder placed into
surgical wounds for tibial plateau and plafond fractures, and
additional research in the orthopaedic trauma literature has not
convincingly demonstrated a benefit to vancomycin powder
use.[23] This study demonstrates that vancomycin powder was
used more frequently in these high-risk fracture patterns as
compared with others; however even in these injuries, vancomy-
cin powder was used just over 30% of the time. Furthermore,
outside of periarticular tibia fractures and open injuries, it does
not seem as though surgeons have expanded vancomycin
powder’s application. The reluctance to place antibiotic powder
in the surgical wounds of other injuries may stem from the lack of
available evidence. Most of the surgeons seem to be very
discerning and selective in regard to which cases they use
vancomycin powder. This is likely the result of a responsibility
toward antibiotic stewardship that many surgeons may feel.

Previous work has also demonstrated an increased risk of
gram-negative and polymicrobial infections when vancomycin
powder is used.[25] This concern may be another reason surgeons
are reticent to place antibiotic powder in their surgical wounds. In
the VANCO trial, a strong protective effect of vancomycin
against gram-positive infections was reported as a secondary
analysis. This is not surprising because vancomycin is only active
against gram-positive organisms and therefore should not be
expected to reduce SSI from other pathogens. Importantly, no
reciprocal increase in the infection rate among gram-negative or
polymicrobial organisms was seen in this trial, but this concern
may still dissuade some surgeons from its use.

The decision to apply local antibiotics at the surgical site is
further complicated by recommendations from the Centers for
Disease Control and Prevention (CDC) and consensus guidelines
from orthopaedic infection specialists. The CDC has recommen-
ded against local antibiotic use at the surgical incision, while at
the 2018 International Consensus Meeting on Musculoskeletal
Infections, the conclusion was drawn that there is “moderate”
evidence to support the use of local antibiotics in contaminated
wounds.[26] These recommendations were based on prior best
available evidence and may have had a significant impact on the
decision to use these adjuncts.

The current variability in the adoption of local antibiotic
application may also be related to concerns surrounding the
potential to develop antibiotic-resistant organisms or nephrotox-
icity. While these are important considerations, several studies
suggest these problems are unlikely to occur and should have
limited impact on the decision to use intrawound local
antibiotics.[27–29] To date, no clinical data have shown an
increase in vancomycin-resistant organisms when local antibiotic
powder is applied during surgery.

TABLE 2
Local Administration of Vancomycin Powder by Fracture Severity

Classification Use of Vancomycin
Powder N (%)

Odds Ratio
(95% CI) P

Gustilo classification
I/II 399/1046 (38.1) Ref 0.11
IIIa 283/685 (41.3) 1.14 (0.94–1.39)
IIIb 36/111 (32.4) 0.78 (0.51–1.18)
IIIc 17/33 (51.5) 1.72 (0.86–3.45)

Tscherne classification
Tscherne 0/1 761/2891 (26.3) Ref 0.01
Tscherne 2/3 45/119 (37.8) 1.70 (1.16–2.49)

TABLE 3
Local Administration of Vancomycin Powder by High-Risk and
Low-Risk Tibia Fractures

Fracture Location Periarticular Tibia
(OTA 41-A/B/C or
43-A/B/C), N (%)

Other (OTA
42 or 44),
N (%) P

Use of vancomycin powder in open
fractures

157/337 (46.6) 186/542 (34.3) 0.001

Use of vancomycin powder in closed
fractures

161/521 (30.9) 139/542 (25.6) 0.057

Use of vancomycin powder in open
and closed fractures

318/858 (37.1) 325/1084 (30) 0.001

TABLE 4
Local Administration of Vancomycin Powder by Participation in the
VANCO Trial

Location of
Vancomycin Powder

Use

Patients From Sites
Who Participated
in the VANCO Trial,

N (%)

Patients From Sites
Who Did Not

Participate in the
VANCO Trial, N (%) P

Use of vancomycin
powder in open fractures

422/1041 (40.5) 316/860 (36.7) 0.09

Use of vancomycin
powder in closed
fractures

572/1572 (36.4) 237/1468 (16.1) ,0.001

Use of vancomycin
powder in open and
closed fractures

994/2613 (38.0) 553/2328 (23.8) ,0.001

TABLE 5
Local Administration of Vancomycin Powder in Open and Closed
Fractures by Surgeon

Proportion of
Fracture Surgeries

Number of Surgeons Using
Vancomycin Powder in
Closed Fracture Surgery*

Number of Surgeons Using
Vancomycin Powder in
Open Fracture Surgery*

75%–100% 14/66 (21.2) 6/68 (8.8)
50%–74% 12/66 (18.2) 10/68 (14.7)
25%–49% 11/66 (16.7) 7/68 (10.3)
1%–24% 15/66 (22.7) 26/68 (38.2)
0% 14/66 (21.2) 19/68 (27.9)

* A minimum of 10 cases per surgeon were required to be included in this analysis.
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Additional explanations for the findings of this study may
relate to the hesitancy of surgeons to adapt practice based on
available data. There is a clear deficit in translating research
results into clinical practice, the reasons for which are multifac-
torial but important to consider in the context of the present
article.[30] Lack of familiarity with research in this arena and an
adverse reaction to adopting new practice may be at play.

Perhaps the most interesting finding from this study is the high
discordance between vancomycin use at the two highest enrolling
centers. This result underscores the current state of vancomycin
use which is undoubtedly influenced by the mixed literature,
personal opinion, and recommendations from governing bodies.
This practice variability presents a clear opportunity to stan-
dardize care.

Although the data for the current analysis were collected
prospectively, the trend of vancomycin powder use was in-
vestigated in a retrospective manner, and thus, the conclusion
of this study should be interpreted with this limitation. Because
the primary aim of the parent trials does not evaluate the efficacy
or usage rates of vancomycin, this study is subject to issues of
missing data or misclassification. In addition, the data presented
herein provide usage rates over a relatively short period of 18
months. Finally, we do not report on the use of other antibiotic
powder types or where the powder was specifically applied
because these data were not available.

The results of the current analysis are strengthened by the large
number of fractures, surgeons, and trauma centers included.
While having data over a longer period of time may provide
further insight, these data do provide the best available evidence
describing current practice and ongoing hesitation for the
widespread use of local administration of vancomycin powder
for fracture management surgery.

Vancomycin powder has many properties that make it an
excellent local delivery device. It is safe, cost-effective, does not
take up substantial space, is widely available, easy to use, and has
not been associated with significant wound drainage.[11–18]

Vancomycin is effective against common infectious agents in
orthopaedic trauma including Staphylococcus aureus and other
gram-positive bacteria.[31–33] There is also minimal concern
regarding local cytotoxicity leading to healing issues or other
systemic toxicity side effects.[18,34] Additional investigations
regarding other types of antibiotic powder and the application
of these adjuvants in all types of skeletal trauma may further
clarify the role these treatments play in improving care and help in
efforts to create consensus regarding their use.

5. Conclusion

Prophylactic intrawound vancomycin powder use remains
controversial with varied support throughout the literature. This
study demonstrates wide variability in its use across institutions,
fracture types, and surgeons. This study highlights the lack of
definitive data in this arena and represents an opportunity for
practice standardization as more decisive research is published.
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(Co-Chair, McMaster University, Hamilton, ON); Sheila Sprague
(Principal Investigator, McMaster University, Hamilton, ON);
Jean-Claude D’Alleyrand (Walter ReedNationalMilitaryMedical
Center, Bethesda, MD); Anthony D. Harris (University of Mary-
land School of Medicine, Baltimore, MD); Daniel C. Mullins
(University of Maryland, Baltimore, MD); Lehana Thabane
(McMaster University, Hamilton, ON); Jeffrey Wells (Trauma
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(University of Maryland School of Medicine, Baltimore, MD);
Joan Hebden (University of Maryland School of Medicine,
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Davies (University of Washington, Seattle, WA); Stephen Liang
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Maryland School of Medicine, Baltimore, MD); Ms. Frances
Grissom (Trauma Survivor Network, Baltimore, MD)
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Missouri, Columbia,MO); I. LeahGitajn (DartmouthUniversity,
Hanover, NH); Kyle J. Jeray (Greenville Health System, Green-
ville, SC); Saam Morshed (San Francisco General Hospital, San
Francisco, CA); Robert V. O’Toole (University of Maryland
School of Medicine, Baltimore, MD); Bradley A. Petrisor
(Hamilton Health Sciences, Hamilton, ON)
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Trauma Center, Baltimore, MD); Franca Mossuto (Hamilton
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Infectious Disease Core: Anthony D. Harris (University of
Maryland School of Medicine, Baltimore, MD); Manjari G. Joshi
(University of Maryland School of Medicine, Baltimore, MD)
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Claude D’Alleyrand, Andrew Eglseder, Aaron Johnson, Christo-
pher Langhammer, Christopher Lebrun, Theodore Manson*,
Jason Nascone, Ebrahim Paryavi*, Raymond Pensy, Andrew
Pollak, Marcus Sciadini, Gerard P. Slobogean, Yasmin Degani,
Haley K. Demyanovich, Andrea Howe, Nathan N. O’Hara,
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Gomà, Ruben Fuentes-López, Ramona Garcia-Rodriguez,
Nuria Gimeno-Calavia, Guillem Graells-Alonso*, Marta
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James R. Learned, Philip K. Lim, Susan Demas

University of Cincinnati, Cincinnati, OH: Michael J. Beltran,
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Theodore Toan Le, Richard T. Laughlin, Cameron G. Thomson

*Individual is no longer actively working on the Aqueous-
PREP and/or PREPARE trial

References
1. Darouiche RO. Treatment of infections associated with surgical implants.

N Engl J Med. 2004;350:1422–1429.
2. Investigators F, Bhandari M, Jeray KJ, et al. A trial of wound irrigation in

the initial management of open fracture wounds.NEngl JMed. 2015;373:
2629–2641.

3. BratzlerDW,Houck PM; Surgical Infection PreventionGuidelinesWriters
Workgroup, et al. Antimicrobial prophylaxis for surgery: an advisory
statement from the National Surgical Infection Prevention Project. Clin
Infect Dis. 2004;38:1706–1715.

4. BratzlerDW,Houck PM; Surgical Infection PreventionGuidelinesWriters
Workgroup. Antimicrobial prophylaxis for surgery: an advisory
statement from the National Surgical Infection Prevention Project. Am J
Surg. 2005;189:395–404.

5. Metsemakers W-J, Morgenstern M, Senneville E, et al. General treatment
principles for fracture-related infection: recommendations from an
international expert group.ArchOrthop Traum Su. 2020;140:1013–1027.
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