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• Precision medicine can be defined as the tailoring of preventive 
measures and medical treatments to the characteristics of each patient 
to obtain the best clinical outcome for each person while ideally also 
enhancing the cost-effectiveness of such interventions for patients and 
society.

• Clearly, the best clinical outcome for allergic diseases and 
asthma is not to get them in the first place. 

Galli, SJ. JACI 137:1289, 2016

• Precision health, which can be defined as the use of all available 
information pertaining to specific subjects (including family history, 
individual genetic and other biometric information, and exposures to 
risk factors for developing or exacerbating disease), as well as features 
of their environments, to sustain and enhance health and prevent the 
development of disease

Galli, SJ. JACI 137:1289, 2016





• Wheezing phenotypes

• Airway inflammation

• Alterations in lung function

• Environmental factors (infections & allergens)

• Genetic contributions

Henderson, J et al. Thorax 63:974, 2008



• In infants, eosinophilic inflammation and reticular basement 
membrane (RBM) thickening NOT yet present despite presence 
of reversible airflow obstruction

• At 3 years of age, both are present in children with severe 
persistent wheezing

• Increased angiogenesis and epithelial shedding also reported

• Markers of airway wall remodeling may not differ between 
episodic versus multiple trigger wheezers

• Airway smooth muscle (ASM) increased only in atopic wheezers
(differences not seen with other features of remodeling)

• Increased ASM mass only reported feature to be a predictor of 
future asthma 

Saglani, S and Bush, A AJRCCM 192:121, 2015

Lezmi G, et al. AJRCCM 192:164, 2015
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Jackson DJ et al. AJRCCM, 178:667, 2008

RV   Rhinovirus

RSV Respiratory syncytial virus

PIV   Parainfluenza

Flu   Influenza

CV    Coronavirus

MPV Metapneumovirus

AdV  Adenovirus

EnV  Enterovirus

Jackson DJ et al. AJRCCM, 
178:667, 2008
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Rubner FJ, et al. JACI, in press



RV Wheezing & Allergic Sensitization
in Year 3 and Asthma at Age 6 Years

Jackson DJ et al. AJRCCM, 178:667, 2008
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 Year 2 Markers

Anderson H. et al. JACI in press 2016

Anderson H. et al. JACI in press 2016



RV-A 78 types

RV-B 30 types

RV-C 51 types

RV Species

Palmenberg A et al, Molecular Protocols, 2014

Receptors

A and B = ICAM-1 and LDL

C = ?

HRV-C

All Viruses

Cox DW et al. AJRCCM 188:1358, 2013

 53% of children were atopic.

 In atopic children, HRV-C was associated with a 6 fold 

increased risk of subsequent admission (p = 0.001)

• RV-A, RV-B
– ICAM-1 – expressed by 2-4% of 

cultured epithelial cells

– LDLR

• RV-C
– Unique receptor

– Not expressed on undifferentiated 
epithelial cells, and most cell lines

– Expressed on fully differentiated 
epithelial cells

Yury Bochkov



Severe exacerbations occurring between 2 and 6 years 
of age in a total of 1,173 cases and 2,522 controls.

Proc Nat Acad Sci 112:5485, 2015

 CDHR3 is a transmembrane protein with as yet unknown function

 Enables RV-C binding and replication

 A coding SNP in CDHR3, previously linked to wheezing illnesses 

and hospitalizations for childhood asthma, also mediates enhanced 

RV-C binding and progeny yields in vitro

Within domains 1 and 2 of the CDHR3 molecule, there are potential 

binding sites for viral capsid surface regions that are highly 

conserved among RV-C types



Bisgaard H et al. NEJM 357:1487, 2007

 21% of the infants were colonized with S. pneumoniae, M. catarrhalis, H. 

influenzae, or a combination of these organisms.

 Colonization with one or more of these organisms, but not colonization with 

S. aureus, was significantly associated with persistent wheeze

 Blood eosinophil counts and total IgE at 4 years of age were significantly 

increased in children colonized neonatally with S. pneumoniae, M. 

catarrhalis, H. influenzae, or a combination of these organisms, but specific 

IgE was not significantly affected.

• Birth cohort (n = 234)

• Year 1 nasal secretions (2, 6, and 12 months
– 487 healthy

– 534 sick

• Microbiome analyzed with 16S gene deep 

sequencing

• Virology and RV typing

• Illness characteristics
– Febrile

Teo M et al, Cell Host & Microbe 2015



Teo et al, Cell Host Microbe 2015

Well Visits Acute Respiratory 
Illnesses

OR for Illness

Age (weeks) Age (weeks)

 Early colonization with Streptococcus

 Febrile illness

 HRV-C



GWAS and 17q21

•Variation at a locus spanning five genes on 

chromosome 17q21, including the ORMDL3

gene has yielded the most significant 

association in two asthma GWAS evaluations

•The 17q21 locus is the most replicated asthma 

locus and represents the most significant 

genetic risk factor for childhood asthma known 

to date 

Gene by Pathogen Interactions
Caliskan M et al. NEJM 368:1398, 2013

HRV wheezing illness in first 3 yrs:
Yes

No

This SNP is located in an intron of GSDML and is an eQTL for both ORMDL3 and GSDML.

• Target IgE

• Target IL-5 (? IL-4, IL-13, or receptor)

• Target genotype

• Prevent infection with respiratory pathogens

– RSV (palivizumab), (vaccine)

– RV (vaccine), (block RV-C receptor)

• Alter microbiome

– Target pathogenic bacteria

– ORBEX study (Broncho-Vaxom)
• lyophilized bacterial lysates of Haemophilus influenzae, Streptococcus [pneumonia, pyogenes and 

sanguinis (viridans)], Klebsiella (pneumoniae and ozaenae), Staphylococcus aureus and, Moraxella 

catarrhalis



• Who is the right patient?

• What is the correct treatment?

• When is the right time to treat?

• How long to treat and what to monitor?

• Cost of therapy and side effects?


