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Rapamycin Treatment Prevents Crippling Abnormal Bone Formation after Severe 

Limb Injuries 
 

Significant benefits seen after treatment with FDA-approved drug in rodent model of blast-

related limb injury hold promise for first effective treatment to prevent trauma-induced 

heterotopic ossification (HO) formation, according to a new report in  

The American Journal of Pathology 

 

Philadelphia, PA, October 11, 2017 – Individuals who experience severe injuries to their extremities, 

whether due to military combat or other trauma, often develop abnormal extra-skeletal bone in the 

damaged or healing tissue, a process known as heterotopic ossification (HO). This post-traumatic 

abnormal wound healing can interfere with recovery, causing chronic pain, reduced mobility, and impaired 

prosthetic limb function. A new study in The American Journal of Pathology describes a potential 

breakthrough for treatment of these patients: Rapamycin, an FDA-approved drug already on the market, 

was found to dramatically reduce the presence of HO in rats, suggesting it has the potential to become 

the first effective treatment to prevent HO.  

 

“HO is a significant complication of combat-related blast trauma and is described by clinicians as the 

single most critical barrier to functional mobility, independence, and return to military service. Despite the 

exceptionally high rate of HO in combat-injured military personnel (estimated at about 65%), there still 

remains no primary prophylactic regimen. The standard of care is surgical resection, but even with 

surgical resection, most patients fail to regain their normal range of motion and often suffer from chronic 

pain and joint contractures,” explained Thomas A. Davis, PhD, Vice Deputy Chair of Research, 

Department of Surgery, Uniformed Services University, the Walter Reed National Military Medical Center 

(Bethesda, MD), and the Naval Medical Research Center (Silver Spring, MD).  

 

The study used a proven rodent model of HO that mimics the injuries seen in combat casualties. The 

model replicates blast-related limb injury, femoral fracture, quadriceps crush injury amputation, and 

infection with methicillin-resistant Staphylococcus aureus (MRSA). Using the model, the researchers 

demonstrated a significant reduction of HO in animals treated with rapamycin. For instance, 2.5 mg/kg of 
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rapamycin for 14 days resulted in a 90% reduction of total new bone and 83% reduction in soft tissue 

ectopic bone compared to controls at 84 days after injury.  

 

Additionally, the treatment reduced the number of progenitor cells in injured tissue that give rise to 

abnormal bone formation. It also decreased the gene expression of key factors associated with 

extracellular matrix remodelling, bone formation, inflammation, and blood vessel formation.  

 

These findings are important because they define a potential prophylactic strategy to prevent HO in 

combat casualties and civilians at high risk of this disabling condition, thereby dramatically improving the 

function and quality of life of patients at risk. They indicate that mammalian target of rapamycin (Mtor)-

dependent inhibition is a viable therapeutic option to prevent the development of blast trauma–induced 

HO. “Given the fact that rapamycin is an FDA-approved drug makes it a promising candidate for fast-track 

translation in the clinic. We are cautiously optimistic, appreciating that the transition from laboratory 

animal models to the clinical setting is often challenging,” commented Dr. Davis.  

 

Rapamycin (Sirolimus) is a bacterial macrolide that is FDA-approved for use as an immunosuppressant, 

such as preventing rejection of kidney transplants. Through the mTOR signalling pathway, it is involved in 

the regulation of many cellular processes, including cell survival, metabolism, proliferation, differentiation, 

and senescence. In the model used in this study, although rapamycin had an anti-angiogenic effect (as 

indicated for example by less blood vessel formation in the injured site), it did not delay wound closure or 

affect wound healing.  

 

--- 

 

Notes for Editors 

The article is “Inhibition of Mammalian Target of Rapamycin Signaling with Rapamycin Prevents Trauma–

Induced Heterotopic Ossification,” by Ammar T. Qureshi, PhD, Devaveena Dey, PhD, Erin M. Sanders, 

PhD, Jonathan G. Seavey, MD, Allison M. Tomasino, BS, Kaitlyn Moss, BS, Benjamin Wheatley, MD, 

David Cholok, BS, Shawn Loder, MD, John Li, MD, Benjamin Levi, MD, and Thomas A. Davis, PhD 

(http://dx.doi.org/10.1016/j.ajpath.2017.07.010). It will appear in The American Journal of Pathology, 

volume 187, issue 11 (November 2017) published by Elsevier. 

 

Full text of this study is available to credentialed journalists upon request; contact Eileen Leahy at +1 732-

238-3628 or ajpmedia@elsevier.com. Journalists wishing to interview the authors should contact Sharon 

Holland, Deputy VP for External Affairs, Uniformed Services University, at +1 301-295-3578 or 

sharon.holland@usuhs.edu. 

 

This research was partially funded by CDMRP Grant W81XWH-16-2-0051. Our collaborative partner and 

a leader in traumatic heterotopic ossification, Benjamin Levi, MD, at the University of Michigan, was 

supported by funding from NIH/National Institute of General Medical Sciences Grant K08GM109105-0, 

Plastic Surgery Foundation, the Association for Academic Surgery Roslyn Award, American Association 

for the Surgery of Trauma Research & Education Foundation Scholarship, American Association of 

Plastic Surgery Academic Scholarship, American College of Surgeons Clowes Award, AAPS/PSF Pilot 

Award, International FOP Association.  

 

About The American Journal of Pathology 

The American Journal of Pathology, official journal of the American Society for Investigative Pathology, 

seeks to publish high-quality, original papers on the cellular and molecular biology of disease. The 

editors accept manuscripts that advance basic and translational knowledge of the pathogenesis, 

classification, diagnosis, and mechanisms of disease, without preference for a specific analytic method. 

High priority is given to studies on human disease and relevant experimental models using cellular, 

molecular, animal, biological, chemical, and immunological approaches in conjunction with morphology. 
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About Elsevier 

Elsevier is a global information analytics business that helps institutions and professionals progress 

science, advance healthcare and improve performance for the benefit of humanity. Elsevier provides 

digital solutions and tools in the areas of strategic research management, R&D performance, clinical 

decision support, and professional education; including ScienceDirect, Scopus, SciVal, ClinicalKey and 

Sherpath. Elsevier publishes over 2,500 digitized journals, including The Lancet and Cell, more than 

35,000 e-book titles and many iconic reference works, including Gray’s Anatomy. Elsevier is part of RELX 

Group, a global provider of information and analytics for professionals and business customers across 

industries. www.elsevier.com 
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