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Objective 

Fast and non-invasive point-of-care for the 
detection & classification of respiratory 
infections via exhaled breath.

Targeted Diseases: Streptococcus; Methicillin resistant (MRSA); 
Staphylococcus; Enterococcus; Vancomycin resistant (VRE); 
Pneumococcus; Hemophilusinfluenza (HiB); Chickenpox; and 
the common cold. 



Definitions

Communicable disease (infectious disease): 

A disease that is transmitted through direct contact 

with an infected individual or indirectly through a 

vector. Also called contagious disease. 
The American Heritage® Stedman's Medical Dictionary

Respiratory infections: Any infectious diseases 

involving the respiratory tract. Normally classified as 

upper respiratory infection (URI) or lower respiratory 

tract infection (LRI).



Market Need?

Disease Burden?

Estimated Costs?



The WHO Global Burden of Disease Data

WHO. Disease Burden: DALY Estimates.2011. Available at 

http://www.who.int/healthinfo/global_burden_disease/gbd/en/

Deaths (thousands) by cause (2012) GLOBAL

Deaths (000s) % total

All Causes 55,859 100
Communicable, maternal, perinatal and 

nutritional conditions 12,822 23.0
A. Infectious and parasitic diseases 6,431 11.5
B. Respiratory infections 3,061 5.5

More than 3 million 
deaths a year

The disability-adjusted life year 

(DALY) (thousands) by cause (2012)
GLOBAL

DALYs  (000s) % total

All Causes 2,743,857 100
Communicable, maternal, perinatal and 

nutritional conditions 925,728 33.7
A. Infectious and parasitic diseases 432,448 15.8
B. Respiratory infections 154,169 5.6

More than 154 
million DALYs a year

Respiratory 

infections

http://www.who.int/healthinfo/global_burden_disease/gbd/en/


The burden of infectious lung disease 

Based on the WHO data



The burden of infectious lung disease 

ÅFour respiratory disease categories appear in the 
global top 10 causes of mortality, together accounting 
for one in six deathsas well as one in 10 disability-
adjusted life-years lost.

ÅIn the 28 countries of the European Union, these 
diseases account for one in eight deaths.

ÅIn European countries, where detailed data are 
available, 7% of hospital admissions result from 
respiratory causes.

ÅLower respiratory infections and Tuberculosis are 
responsible for more than half of these lung related 
cases worldwide and third of the cases in Europe.

Based on the European lung white book



Main bacterial infectious agents of the lungs

Bacteria
Drug 

resistant 
strains 

Remarks
Case per year 
(thousands)

Cost
(USD)

Mycobacterium 
tuberculosis 

Yes ω  aŀƛƴƭȅ in developing countries 9600 2500-250,000 
(per patient)

Pneumococcus spp.
(mainly 
Streptococcus 
pneumonia)

Yes (DRSP) 4000 (in USA) 3.5 billion 
annually (in 
USA)

Haemophilus 
influenzae

ω LƴŦŀƴǘǎ and children
ω aŀƛƴƭȅ in developing countries

2.56

Chlamydophila
pneumoniae

ω aƛƎƘǘ be associated with 
atherosclerotic vascular disease, 
Alzheimer's disease, Asthma, and 
reactive arthritis

300 (in USA)

Burkholderiaspp. ω  aƻǊŜ problematic in cystic 
fibrosis
ω  aŀƛƴƭȅ in south Asia
ω  tƻǘŜƴǘƛŀƭ biological warfare agent

165

Pseudomonas 
aeruginosa 

Yes (MRP) ω  aƻǊŜ problematic in cystic 
fibrosis

51 (in USA) 4,933 - 15,265 
Euros
(per patient)



Bacteria
Drug 

resistant 
strains 

Remarks
Case per year 
(thousands)

Cost
(USD)

Staphylococcus 
aureus

Yes 
(MRSA)

ω  aƻǊŜ problematic in cystic 
fibrosis
ω  н billion people worldwide 

are carriers

136 10,500-111,000
(per patient)

Moraxella 
catarrhalis

4000 
(mainly: otitis media)

2 billion

Legionella spp. ω  ǇƻǘŜƴǘƛŀƭ biological warfare 
agent

51 (in USA)
However many 
undetected 

Benefit calculations 
by control and reduce 
the risks:
8-15 million

Streptococcus 
pyogenes(GAS)

700000 (in all clinical 
features, invasive and 
non-invasive)

224-539 million
(in USA)

Acinetobacter 
spp.

ω  [ǳƴƎ related mainly to 
ventilator-associated 
nosocomial pneumonia

7.4-26.1 (estimation)

Serratia spp. ω  aƻǊŜ problematic in COPD 1.03 per 100,000 
population

Klebsiellaspp. Yes ω Klebsiellapneumonia high 
mortality rate of ~ 50%

7.1 per 100,000

Main bacterial infectious agents of the lungs



Viral Infectious agents of the lungs

viral respiratory infections affect all age groups, but particularly impact the 
very young, the elderly, and those with chronic medical conditions, and 
implicated in many community-acquired pneumonia (CAP)cases.

increasing the 
risk of secondary 
bacterial 
infections

in children, itΩs 
implicated in about half 
of CAP cases, over 90% 
of bronchiolitis cases in 
infants, and 85-95% of 
asthma exacerbations in 
children.

In adults, it's implicated 
in 30-50% of CAP cases, 
80% of asthma 
exacerbations, and 20-
60% of chronic 
obstructive pulmonary 
disease (COPD) 
exacerbations

Viral infections result:

enormous burden to health systems and economic costs in 

direct medical expenses and indirect productivity losses.

In 2003 report, the economic burden of non-influenza-related 
viral respiratory tract infection in the United States was 
estimated in $40 billion annually (direct costs, $17 billion per 
year; and indirect costs, $22.5 billion per year)



Viral infectious agents of the lungs

Emerging Respiratory Viruses

Threats to global health security

Such as severe acute respiratory syndrome (SARS), H5N1 
avian influenza, and pandemic swine influenza (H1N1) 2009

http://www.who.int/influenza/patient_care/clinical/brave/en/



What is the current 
challenge in the infectious 

diagnostics field?



The challenge 

The Necessity:

ÅRapid diagnostics down to the Species and 
strain level - in hours or less.

ÅIn point-of-care (POC) or near-POC settings

Current infectious diagnostics: 

ÅMainly culture methods that rely on highly 
trained techniques, with days or even weeks-
long turnaround times.



The challenge 

Å"If we can't rapidly determine whether someone does or 
does not have an infection and then whether their infection 
is bacterial or viral, we'll continue to see widespread use of 
antibiotics, at times in very inappropriate waysά

Å"Rapid diagnostics really are a game-changer by helping us 
determine earlier in a patient's presentation the needφor 
notφfor antibioticsso we can start implementing 
treatment modalities that change outcomes.ά 

(Angela Caliendo, MD, PhD, chief of general internal medicine at Rhode Island Hospital and 
executive vice chair of medicine at The Warren Alpert Medical School at Brown University in 
Providence, in The Infectious Diseases Diagnostic Revolution Clinical Laboratory News 2014 by GennaRollins)



Optimal Diagnostic Device



Current main methods\ technologies  
Technology Pros Cons Examples

Culture methods Lowcost, Robust Very long time (days)

Antigen, 
Antibody Testing

High selectivity,Fast 
(minutes to days)

Sensitivity varies 
depending on the 
analytein question, 
timing of testing after 
onset of symptoms, 
and other factors.

Molecular 
Diagnostics 
(nucleic acid 
tests)

Multiplex analysis, Fast 
(hours),
near-POC settings, 
advanced viral analysis

Expensive ÅCepheid's GeneXpert
system
ÅBioMérieux-BioFire's

Film Array 
Respiratory Panel

Mass 
Spectrometry 
(MALDI-
TOF/MS)

sensitivity, low per-test 
cost, rapid turnaround 
time, and high throughput

cultured specimens,
Very expensive 
system,Very large, 
not-POC

ÅBioMérieux'sVITEK 
MS
ÅBruker's MALDI 

BiotyperCA

Mass 
Spectrometry 
(PCR-ESI/MS)

non-cultured specimens, 
Fast (hours), sensitivity 

Very expensive 
system, Very large, 
not-POC

Å!ōōƻǘǘΩǎ LwL5L/!



Current main methods\ technologies  

Some technologies can quickly detect 
bacterial and yeast species.

However:

Getting down to strain level and detect 
antibiotic  susceptibility is still challenging.



What is the future 
in the infectious 
diagnostic field?



The future

άNovel rapid microbiologicaldiagnosticsΧExhaled
breath biomarkers, including measurement 
of volatile organiccompounds, represent a future 
approachέ (in: CurrOpinInfect Dis. 2016 Apr;29(2):197-204.)

άDevelopments in the field of bacterial identification 
by detection of volatile organic compounds in 
breath samples or mass profiling by mass 
spectrometry may open up new diagnostic avenues 
in the futureά (in: ClinInfect Dis. 2008 Mar 15;46(6):926-32)



Can breath tests for 
microorganisms be 

applied in real-world 
clinics?



The NA-NOSE technology   
Breath test for infectious disease diagnostics ςthe added value target therapy   

While using a direct online test the system has 
the Potential to provide not-only species but 

also strain classification 

This can potentially allow an online antibiotic 
susceptibly test providing target (antibiotic) 

therapy 



The NA-NOSE technology   

Established Proof of concept in the infections disease field 


