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The movement of battlefield medicine from 

delayed, empiric, evacuation-dependent 

care toward earlier recognition, biologically 

precise treatment, immune rescue, and 

tissue regeneration → these advances will 

matter only if we turn them into an 

integrated, deployable, learning 

trauma capability
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The Story of US Modern Day 
Wound Infection Detection

• Infection on the battlefield is as old as the battlefield

• WWI → more deaths on the battlefield from infection

• 2005 DoD had developed a ruggedized, portable, 

FDA-cleared real-time PCR system that could identify 

anthrax DNA in less than three hours
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Smell should not be the 

best of our early 

diagnostic capability 

for the battlefield!



Three Takeaways
1) Recognize the threat – infection is the 

second hit & a threat to combat power

2) Change the timeline – detection must be 
rapid and operational….early enough to 
change biology

3) Change the strategy – a layered defense 
/ approach; not antibiotic escalation alone



1) Recognize the threat – infection is the 
second hit & a threat to combat power

• Infection is the second hit…and it has a 

different operational signature

–Develops silently 

–The clinical burden accumulates over days / weeks

• MDRO moves beyond the casualty

–Through evacuation platforms, hospitals, partner 

nations, and into the civilian system



Recognize the threat – infection is the 
second hit & a threat to combat power

Three Things Improve Battlefield 
Survivability…from trauma

Speed Hemorrhage Control

Prehospital Blood



Recognize the threat – infection is the 
second hit & a threat to combat power

In the Trauma Infectious Disease Outcomes Study:
➢ ~ 34% of 2,699 transferred combat casualties developed a 

trauma-related infection during their initial hospitalization 

➢1/3 developed another trauma-related infection after discharge

➢38% developed a new infection 88 days after discharge



Trauma Infection
Begins with a visible kinetic event Often develops silently

The physiologic clock is measured in 

minutes

The operational burden accumulates 

over days, weeks and months

Resource demand is intense & front-

loaded

Resource demand is prolonged & 

recurrent

Typically affects the injured casualty An MDRO may move between 

casualties, teams, facilities & nations

Burden is counted in deaths and 

immediate injuries

Burden includes operations, bed-

days, evacuation legs, antibiotics, 

isolation, rehabilitation and lost duty 

days

Survival may end the immediate 

crisis

Survival may begin a long sequence 

of debridements, reconstruction and 

recurrent infection



Recognize the threat – infection is the 
second hit & a threat to combat power

Our Ukrainian colleagues have shown us the 

modern version of the requirement 



The JTS – as a performance improvement and medical performance optimization (MPO) 
organization – uses clinical data (from care of combat casualties) to enable a battlefield 

learning health care system.  

Medical Performance Optimization (MPO) is a comprehensive term that encompasses 
evidence-based performance improvement that is foundational for the JTS CPGs and 

informs doctrine, organization, training, education, policy, research, and materiel solutions, in 

addition to clinical care and clinical practice guidelines.
 The JTS mission of “saving lives with data” through MPO includes objectively documented 

analysis, comparison of alternatives and recommendations to support the Combatant 

Commands Trauma Systems (CTS)

RIGHT PATIENT 

RIGHT PLACE 

RIGHT TIME

RIGHT CARE 

Recognize the threat – infection is the 

second hit & a threat to combat power



Demonstrated Medical 
Performance Optimization
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Develop diagnostics to  answer:
1) Is an infection developing?

2)What is causing it?

3)What will treat it?

4)What should the provider do starting at POI?
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Drone warfare Battlefield infection
Inexpensive threats at 

scale

Bacteria replicate rapidly / adapt 

at minimal biological cost

Response is with an 

expensive interceptor

Respond with a newer, broader, 

increasingly costly antibiotics

Repeated interception may 

be economically 

unsustainable

Repeated broad-spectrum 

exposure selects resistance and 

disrupts the microbiome

A swarm can overwhelm a 

highly capable defense

MDROs can overwhelm a drug-

only strategy

The answer is layered 

defense

Need prevention, detection, 

source control & targeted therapy



TACTICAL MEDICAL

Research Questions:
1) Could every dressing change be a diagnostic event?

2) Could a dressing detect increasing bacterial burden, 

changing pH, falling tissue oxygenation bacterial 

metabolites, or a changing host response? 

3) Can we develop tools to recognize the difference 

between colonization and infection?



TACTICAL MEDICAL

How are we 

adapting to the 

threat?
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3) Change the strategy – a layered defense 
/ approach; not antibiotic escalation alone

• For more than a century, the dominant strategy 

has been to respond to bacteria with increasingly 

sophisticated and broader antimicrobial weapons

• Early antibiotics and debridement at surgical 

capability remain essential -- but they cannot be 

the entire strategy



3) Change the strategy – a layered defense 
/ approach; not antibiotic escalation alone

Have we built a Patriot 

missile strategy for a 

drone-swarm problem?



3) Change the strategy – a layered defense 
/ approach; not antibiotic escalation alone

Have we built a Patriot 

missile strategy for a 

drone-swarm problem?

• Patriot Missiles → Precision

• Artillery → Mass

• Drones → Precision & Mass



• MDROs present the same strategic challenge 

medically. 

• Antibiotic resistance mechanisms can be 

remarkably precise, while the bacteria replicates 

at biological scale.

• Biofilm, polymicrobial communities & plasmids 

further increase that advantage.



Are Antibiotics Our Patriot Missiles?



TCCC 2025 Antibiotic Update



TCCC 2025 Antibiotic Update
• TCCC 2025 update → an overall move toward a 

narrower & more stewardship-conscious prophylaxis

– Reaffirmed early antibiotic administration, recommended 

prophylaxis for invasive procedures in the TCCC 

environment, found insufficient evidence to recommend 

topical antibiotics, and changed:

• Oral moxifloxacin to cefadroxil, or cephalexin as alternative

• Parenteral ertapenem to ceftriaxone



Should we stop thinking about killing bacteria?



Should we stop thinking about killing bacteria?

What about colonization 

resistance or microbiologic 

ecological control?



Should we stop thinking about killing bacteria?

What about colonization 

resistance or microbiologic 

ecological control?

• Leverage the microbiome

• Bring ‘healthy’ bacteria into a wound to out-
compete the ‘bad bacteria’ → consume 
resources, produce bactericidins, and suppress 
the expansion and virulence of MDROs

A controllable live biotherapeutic or microbiome-
derived wound therapy:
➢A carefully selected commensal organism

➢An engineered organism with a biological “kill switch”

➢An organism deliberately susceptible to a rescue antibiotic
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We know what War Wounds look like

1) Recognize the threat – infection is the 
second hit & a threat to combat power

2) Change the timeline – detection must be 
rapid and operational….early enough to 
change biology

3) Change the strategy – a layered defense 
/ approach; not antibiotic escalation alone





Thank you for helping us learn from  your lessons
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Are Antibiotics Our Patriot Missiles?
Air and missile defense Battlefield infection

Cheap drones made at scale Bacteria replicate at scale
Swarms can saturate defenses Biofilm & polymicrobial MDRO 

overwhelm wounds
Patriot provides exquisite 
interception

Advanced antibiotics provide 
exquisite treatment

Interceptors are finite Antimicrobial options are finite
Winning each engagement 
may be unsustainable

Treating each infection broadly 
accelerates future resistance

Requires layered air defense Requires layered biologic defense



Dakin’s Solution
 - sodium hypochlorite wound asepsis

Carrel
 - debridement & repeated irrigation

The Carrel–Dakin method combined 

source control, debridement & repeated 

delivery of antiseptic; the chemistry 

alone was not the entire capability
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