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Exclusive access to all organs 
(Tasked to surveil entire organism)

Only organ system evolutionarily 
allowed to be mobile

Only organ system allowed to 
expand and contract as needed

Continuously evolving over 
lifespan 

Has memory

Immune system has special privileges



Exclusive access to all organs 
(Tasked to surveil entire organism)

Only organ system evolutionarily 
allowed to be mobile

Only organ system allowed to 
expand and contract as needed

Continuously evolving over 
lifespan 

Has memory

Immune system has special privileges

Detect any infection 
(Not just bloodstream infections)

Differentiate infection types 
including emerging pathogens

Risk-stratify patients

Predict treatment response



Hypothesis: Immune response can serve as diagnostic and 
prognostic tool for inflammatory conditions

August 7, 2012



Host immune responses to pathogens can diagnose 
presence, type, and severity of infection Tuberculosis

Other bacteria

Influenza

Dengue

Other viruses

Malaria

Other parasites

Distinguish Mtb infection
Predict progression 6-months prior

Sweeney et al. Lancet Resp Med 2016
Warsinske JAMA Network Open 2018

Warsinske PLOS Med 2019

Distinguish influenza from
bacteria and other viruses
Andres-Terre et al. Immunity 2015

Zheng et al. Immunity 2021

Distinguish parasitic vs
other infections

Distinguish bacterial vs viral infection
Sweeney et al. Sci Trans Med 2016

Diagnosis of infection/sepsis
Sweeney et al. Sci Trans Med 2015
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Patient with 
acute illness

Infected

Non-infected

Bacterial infection

Viral infection

Parasite infection

Predict severe dengue
Liu et al. Genome Medicine 2022



Host response is entering clinical practice



Risks of mirror organism for immune system

• Many lessons learned over 3.8 billion years of 
evolution would not apply 

• Reduced efficacy of current diagnostics, 
therapies, and treatment protocols 

• It takes 17 years to change clinical 
practice 

• Restricted global access  

• Vaccines during pandemic
JAMA 2023



Risks of mirror organism for immune system

• Partial immune invasion  

• Inability to clear infection/pollutant 

• Could lead to chronic infection 

• Long-term risk of chronic diseases 

• Epigenetic effects over long term 

• Think sugar, smoking 

• Not immunogenic over short term, but 
serious chronic illnesses over long-term

JAHA 2025



Risks of mirror organism for immune system

•Complete immune evasion 

• Sepsis 

• Fatal
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“War of the worlds” Image: Wikipedia


