
V1-20210107 

AWARD NUMBER:  W81XWH-21-2-0026 

TITLE:  Prophylactic Antibiotic-Coated Nail to 
Prevent Infection: A Clinical Trial

PRINCIPAL INVESTIGATOR:  Joseph R. Hsu, MD 

CONTRACTING ORGANIZATION:  Atrium Health
Charlotte, NC 28203  

REPORT DATE:  OCTOBER 2023 

TYPE OF REPORT:  Annual Progress Report 

PREPARED FOR:  U.S. Army Medical Research and Development Command 
Fort Detrick, Maryland  21702-5012 

DISTRIBUTION STATEMENT:  Approved for public release; distribution is unlimited. 

The views, opinions and/or findings contained in this report are those of the author(s) and should not 
be construed as an official Department of the Army position, policy or decision unless so designated 
by other documentation. 

https://mrdc.amedd.army.mil/index.cfm/resources/researcher_resources/reporting/technical


REPORT DOCUMENTATION PAGE 
Form Approved 
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE

October 2023 
2. REPORT TYPE

Annual Progress Report

3. DATES COVERED

30SEPT2022 - 29SEPT2023
4. TITLE AND SUBTITLE

Prophylactic Antibiotic-Coated Nail to Prevent Infection: A 
Clinical Trial

5a. CONTRACT NUMBER 

W81XWH-21-2-0026 
 XW81XWH212002610B. DATED (SEE ITEM

13)X9A. AMENDMENT OF SOLICITATION

NO.30-Sep-202111. THIS ITEM ONLY APPLIES 
TO AMENDMENTS OF SOLICITATIONSThe above 

numbered solicitation is amended as set forth in Item 14. The hour 

and date specified for receipt of Offer is extended,is not 

extended.Offer must acknowledge receipt of this amendment prior

to the hour and date specified in the solicitation or as amended by 

one of the following methods: (a) By completing Items 8 and 15,

and returningcopies of the amendment; (b) By acknowledging

receipt of this amendment on each copy of the offer submitted;or

(c) By separate letter or telegram which includes a reference to the 

solicitation and amendment numbers. FAILURE OF YOUR 

ACKNOWLEDGMENT TO BE RECEIVED AT THE PLACE 

DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO 

THE HOUR AND DATE SPECIFIED MAY RESULT IN 

REJECTION OF YOUR OFFER. If by virtue of this amendment 

you desire to change an offer already submitted, such change may 

be made by telegram or letter, provided each telegram or letter 

makes reference to the solicitation and this amendment, and is 

received prior to the opening hour and date specified.12.

ACCOUNTING AND APPROPRIATION DATA (If

required)13. THIS ITEM APPLIES ONLY TO
MODIFICATIONS OF CONTRACTS/ORDERS.IT

MODIFIES THE CONTRACT/ORDER NO. AS

DESCRIBED IN ITEM 14.A. THIS CHANGE 
ORDER IS ISSUED PURSUANT TO: (Specify

authority) THE CHANGES SET FORTH IN ITEM

14 ARE MADE IN THE CONTRACT ORDER NO.
IN ITEM 10A.B. THE ABOVE NUMBERED

CONTRACT/ORDER IS MODIFIED TO REFLECT

THE ADMINISTRATIVE CHANGES (such as 
changes in paying office, appropriation date, etc.)

SET FORTH IN ITEM 14, PURSUANT TO THE 

AUTHORITY OF FAR 43.103(B).C. THIS
SUPPLEMENTAL AGREEMENT IS ENTERED

INTO PURSUANT TO AUTHORITY OF:XD.

OTHER (Specify type of modification and

authority)IAW T&C specified in the award
document and mutual agreementE.

IMPORTANT: ContractorXis not, is required to sign

this document and returncopies to the issuing

office.14. DESCRIPTION OF

AMENDMENT/MODIFICATION (Organized by

UCF section headings, including solicitation/contract
subject matter where feasible.)10A. MOD. OF

CONTRACT

5b. GRANT NUMBER 

 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S)

Joseph Hsu, MD 
5d. PROJECT NUMBER 

 

5e. TASK NUMBER 

 

E-Mail: joseph.hsu@atriumhealth.org

5f. WORK UNIT NUMBER 

 

 

AND ADDRESS(ES)

8. PERFORMING ORGANIZATION REPORT 
    NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND 

ADDRESS(ES)

Atrium Health 

1000 Blythe Blvd.  

Charlotte, NC 28203 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

U.S. Army Medical Research and Development Command 

Fort Detrick, Maryland 21702-5012 11. SPONSOR/MONITOR’S REPORT  

      NUMBER(S) 

 

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for public release; distribution is unlimited. 

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Open tibia fractures are severe and common injuries sustained by Wounded Warriors in combat. Osteomyelitis and 

deep infection are unfortunately common after severe open fractures. Rates of infection following high-energy 

open fractures range from 6-40%. Furthermore, the injury mechanisms associated with the military involving 

penetrating fragments contribute to a higher rate of infection as compared to the civilian sector, in which blunt 

trauma is more common. To date, the field of orthopaedic surgery has not experienced a significant reduction in 

infection rates, despite numerous studies of a variety of different treatment options. Therefore, any novel strategy 

to reduce infection warrants rigorous study. The goal of this study is to investigate a potential treatment for serious 

open tibia fractures which are likely to become infected. 

Usually, these injuries are treated with a nail without antibiotic coating. The other treatment option is to use an 

antibiotic-coated nail (vancomycin, tobramycin & gentamicin). Antibiotic coated nails are commonly used for 

patients who have an infection. Using an antibiotic coated nail for prevention would be an extension of this 

practice. This study will compare infection rates among patients treated with an antibiotic coated nail and people 

treated with a standard of care nail (nail without antibiotic coating).  



The study addresses the FY20 PRORP CTA Focus Area of fracture-related infection, specifically prevention of 

infection. The study will include patients with severe open tibia fractures because these injuries are at very high 

risk of infection. By preventing infection in these patients, we can avoid readmissions, reoperations, and extended 

antibiotic regimens. In addition, a reduction in infection rate will mean patients will be able to return to work or 

duty and have lower rates of disability. 

This intervention offers the possibility of decreasing infection with its subsequent negative health impact, resource 

utilization, and loss to duty with a low cost intervention that can be performed anywhere in the military that is 

equipped for definitive fracture care. 

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
OF ABSTRACT

18. NUMBER 
OF PAGES

14

19a. NAME OF RESPONSIBLE PERSON 

USAMRDC 

a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (include 

area 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. Z39.18

NONE LISTED 

UUUUU



TABLE OF CONTENTS 

Page 

1. Introduction

2. Keywords

3. Accomplishments

4. Impact

5. Changes/Problems

6. Products

7. Participants & Other Collaborating Organizations

8. Special Reporting Requirements

9. Appendices



1. INTRODUCTION:

 

 

2. KEYWORDS: 

 

3. ACCOMPLISHMENTS:  

What were the major goals of the project?

Specific Aim 1: To conduct a randomized clinical trial to compare infection rates among patients treated 
primarily with a prophylactic antibiotic coated nail to prevent infection and patients treated with standard of 
care nail.

Primary Hypothesis:  Utilizing a prophylactic antibiotic-coated IM nail during the definitive fixation procedure 
will reduce infection rates for patients with severe lower-extremity fractures as compared to a standard of 
care nail.

Secondary Hypothesis:  Patients treated primarily with a prophylactic antibiotic-coated IM nail will have 
similar rates of adverse events and nonunions as patients treated with a standard of care nail.

Specific Aim 2: To determine cost effectiveness of this novel intervention to target primary prevention of 
deep infection. 

Hypothesis 2.1: Patients treated primarily with a prophylactic antibiotic-coated IM nail to prevent infection will 
have higher initial costs than those treated with a standard of care nail. Lower infection rates in the treatment 
group will result in net lower costs by avoiding, which will be negated by a lower infection rate resulting in 
readmission, reoperation, and extended antibiotic regimen. 

Hypothesis 2.2: Patients treated primarily with a prophylactic antibiotic-coated IM nail will have higher rates 
of Return to Duty/Work and decreased disability compared to those in the standard of care group due to 
lower rates of infection. 

Proposed 
Timeline 

Status 

Major Task 1: Study Initiation Months 

Subtask 1: Finalize protocol 1-3 Complete 

Subtask 2: Develop case report forms (CRF) for data 
capture. 1-3

Complete 

Subtask 3: Program and pilot data capture using REDCap. 1-3 Complete 

Subtask 4: Obtain initial IRB approval via the single IRB. 1-3 Complete 

This study addresses the focus area of fracture-related infections, specifically prevention of infection. This is 

a randomized clinical trial to compare two treatments for patients (n=484) with severe open tibia fractures: 

1) primary treatment with prophylactic antibiotic-coated intramedullary nail (1CN) and 2)

traditional standard of care intramedullary nail (SN). The primary outcome is deep surgical site infection.

Secondary outcomes include adverse events, nail delamination, return to operating room, rate of union, return

to duty/work, and cost.

Infection; fracture; antibiotic-coated nail; trauma; prevention 



Subtask 5: Obtain FDA Approval. 2-4 Complete 

Subtask 6: Distribute approved protocol and obtain IRB 
approval for all participating sites via the single IRB 5 

Complete 

Subtask 7: USAMRMC Human Research Protections Office 
review and approval 3-6

Complete 

Milestone Achieved: IRB approval for all sites via single IRB 7 In progress 

Milestone Achieved: HRPO approval for all site protocols 7 In progress 

Subtask 8: Certify sites to begin screening and enrolling 
patients, and conduct initiation calls 7-8

In progress 

Milestone Achieved: Research staff trained and study 
initiated 9 

In progress 

Major Task 2: Enroll and Follow Patients in Clinical Trial 

Subtask 1: Screen and enroll eligible patients 8-29 In progress 

Subtask 2: Follow all enrolled patients for 12 months 20-41 In progress 

Subtask 4: Generate and distribute monthly enrollment and 
follow-up reports to manage study progress. Provide on-
going training and support to address problems with 
enrollment and follow-up as they are identified. 11-42

In progress 

Subtask 5: Generate and distribute data quality reports to 
monitor data completeness, check for errors and 
inconsistencies. 11-42

In progress 

Milestone Achieved: Patients enrolled and followed for 12 
months 41 

Major Task 3: Data Analysis 

Subtask 1: Develop final data files and conduct analysis. 41-46

Subtask 2: Write final report and peer-reviewed publications 46-48

Milestone Achieved: Data analyzed and results submitted for 
publication 48 

What was accomplished under these goals? 

 

 

 

 

What opportunities for training and professional development has the project provided?    

Major activities planned for Year 2 are highlighted in the timeline above. During this reporting period, we 
began screening and enrollment at AH Carolinas Medical Center and AH Cabarrus, and have screened 70 
patients and enrolled 10. We conducted training at UNC Chapel Hill, and they will begin screening and 
enrollment soon. We continue to engage with sites to complete all subawards, and we have distributed the 
protocol to all the sites to begin obtaining local IRB approval. Upon execution of subawards and IRB 
approval at each additional site, we will train those sites to begin enrollment. 



 

How were the results disseminated to communities of interest?    

Nothing to report. 

What do you plan to do during the next reporting period to accomplish the goals?  

 

 

Nothing to report 

During the next reporting cycle, we aim to finalize subawards with additional sites and continue screening 

and enrollment, as well as data monitoring at all sites. 

Nothing to report. 



4. IMPACT: 

What was the impact on the development of the principal discipline(s) of the project?    

 

 

What was the impact on other disciplines?    

 

 

What was the impact on technology transfer?    

 

Nothing to report. 

Nothing to report. 

Nothing to report. 



What was the impact on society beyond science and technology? 

 

 

Nothing to report. 

5. CHANGES/PROBLEMS:  

Changes in approach and reasons for change  

 

Actual or anticipated problems or delays and actions or plans to resolve them 

 

Changes that had a significant impact on expenditures 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select agents 

Nothing to report.  

Nothing to report. 

Nothing to report. 

We experienced delay due to multiple rounds of edits to the IND for the FDA, but received approval in 
September. We have not encountered any other problems or delays. Due to our delay getting FDA 
approval, we will now be delayed beginning enrollment. This may pose a threat to obtaining the number of 
patients required during the study period. We will attempt to recruit additional sites if enrollment is slow. 



. 

Significant changes in use or care of human subjects 

Significant changes in use or care of vertebrate animals 

Significant changes in use of biohazards and/or select agents 
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Nothing to report. 

Nothing to report. 

Nothing to report. 

Not applicable. 

Not applicable. 



• Other publications, conference papers and presentations.  

• Website(s) or other Internet site(s)

• Technologies or techniques

• Inventions, patent applications, and/or licenses

• Other Products

Nothing to report. 

Nothing to report. 

Nothing to report. 

Nothing to report. 

Nothing to report. 
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8. SPECIAL REPORTING REQUIREMENTS

COLLABORATIVE AWARDS: N/A  

QUAD CHARTS: N/A   

9. APPENDICES: N/A

Nothing to report. 

https://usamraa.health.mil/Pages/Resources.aspx
https://usamraa.health.mil/Pages/Resources.aspx



