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• Induces a massive host immune response in the 
CNS – including complement production and 
activation

• Requires rapid diagnosis and treatment – 30% 
mortality rate, significant morbidity

• Diagnosis is expensive, difficult and slow

• Significant childhood mortality worldwide

Bacterial Meningitis



• Shunt infection (SI) is common and 
associated with shunt failure and significant 
morbidity

• Symptoms of SI vary with pathogen type, 
often leading to delayed diagnosis and 
treatment or more commonly overtreatment

• Associated with significant costs: hospital 
admission days, antibiotics, microbiology

Shunt Infection



Total Cost: ~$1,000+Hospitalization+Abx

The Problem

1 hr. 2 hr. 4 hr. 1-2 days

Lumbar/
Shunt Tap

Chemistry
($250)

Gram Stain
($150)

PCR
($400)

Bacterial
Culture
($200)



The Promise of Biomarkers

Willis & Lord, Nat. Rev. Immunol. 15:323, 2015



The Road to Biomarker Development
is Crowded

Biomarker: “a characteristic that is objectively measured and evaluated as an 
indicator of normal biological processes, pathogenic processes, or 

pharmacologic responses to a therapeutic intervention”
(NIH Biomarker Definitions Working Group)

Willis & Lord, Nat. Rev. Immunol. 15:323, 2015





COMPLEMENT PATHWAYS
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Elevation of terminal complement 
pathway distinguishes bacterial from viral 

infection in mice

BM AM Controls
0.1

1

10

100

1000

C
3 

(u
g/

m
l)

Bacterial Viral Non inf.

BM AM Controls
0.001

0.01

0.1

1

10

100

Fa
ct

or
 B

 (u
g/

m
l

Bacterial Viral Non inf.



Membrane Attack Complex (C5a-C9)

Classical MBP       Alternative

C3

C5

C3a

C5a

C3b

C5b + C6-C9

TERMINAL

Membrane Attack Complex Formation

MAC

-aka Terminal Complement Complex (TCC) forms on the surface
of bacterial cells, forms transmembrane channels that disrupt the
phospholipid bilayer leading to cell death
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MAC is Sensitive and Specific for Infection



The Solution
Lateral Flow Assay for MAC:

rapid - 15-20 minutes
inexpensive - $25-100

sensitive - nanogram detection

C
T



Research & Business Strategy

• Biomarker Validation: complement proteins in CSF 
samples from patients at UAB and Children’s hospitals 
(upcoming collaboration with RSA and WashU)

• Partner: IIE at UAB and Children’s Hospital

• LFA Development: reagent optimization, beta testing, 
FDA submission – partner with LFA manufacturers

• License: diagnostic companies focused on 
inflammatory biomarkers using an established 
POC/LFA platform – possible multi-platform 
applications
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