Defining Asthma: Clinical Criteria
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Defining Asthma:
Bronchial Hyperresponsiveness
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Impaired Ventilation in Asthma

Dynamic Imaging of Asthma




Mucus Plugging is a Prominent Feature of
Moderate to Severe Asthma
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Some Landmarks in the History of
the Immunology of Asthma*

1989: Early genetic mapping assigns chromosome 5q to the
“cytokine gene cluster”
Early 1990s: Asthma is an inflammatory disease




Nature of Inflammatory Cells in
Biopsies From Airways of Asthmatics
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Defining Asthma: Pathological Features




Fibrin Deposition in the Airways of
Asthmatics

Tissue "Compartments” in Asthma
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Adhesion Molecules ICAM-1 and LFA-1 in
Experimental Asthma




Early- and Late-phase Allergic Reactions
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Clinical manifestations
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Presence of Degranulated Eosinophils in
Asthmatic Airways
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Eosinophils and Asthma




First Recognition of a T,,2 Bias in
Lymphocytes Obtained by BAL in Asthmatics
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STAT-6 Signaling Pathways
Leading to the Asthmatic Phenotype
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Mucus Blood vessel Fibrosis Inflammation
alterations

Potential Drug Targets in Asthma

Transcription factor

Transcription
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Understanding the Immunology of Asthma
Leads to Insights Into Novel Therapeutics
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IL-4, IL-13, IL-5

Inflammation
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The Inverse A
Responses and Atopic

Taro Shirakawa, Tadao Enomoto, Shin-ichiro Shimazu,
Julian M. Hopkin®
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Fig. 1. Delayed hypersensitivity to tuberculin

1ge)
children (r = —0.492, P < 0.001).




Table 1. History of infectious diseases, ampicswm'-s. nsmmcwmmhamiams
grouped by tubercuiin reactivity. ASE, allergen-specific IgE; UD, undetectable.

Group 1 Group2 Group3 Groupd rov) i _ gez)

Measurement (=290 (n=289) (h=213) (n=75)
Tuberculin response
At 6 years - - + +
At 12 years - + + -
Positive antiviral immunity (%)
Measles (history + vaccine) 834 87.2 845 813 843
Chicken pox (history + vaccine) 86.9 82.3 822 87 839
(history + vaccine) 62.8 60.9 60.1 57.3 61.0
Nurnber with IgE to Ascaris 2 2 2 1 T

984+

3.7

8.6
12.2%
41.8%F
49.24%

0.921 L 1.22 (10.2-UD)§
7.8t A 14.2 (45.6-UD)

2.9t 3.9 (10.2-UD)

up
13.21F i 10.5 (23.2-UD)
49.8 51.0

219 2186

**P < 0.01, ***P < 0.001 on the basis of Student's test. 1P < 0.05, 11P < 0.01, H1P < 0.001 on the basis of a
mediantest. 1P < 0.05, $#P <0.01, $#1P < 0.001 on the basis of x® against group 1, respectively,  §Maximum-
values.

Table 2. Odds ratios for atopy and for occurrence and remission of atopic symptoms in poslﬂve
versus negative tuberculin responders by age. Multiple logistic analysis was conducted with

SPSSX package, version 2.2. In allmodels, allnwmcewasmadefnrdﬁmotomzedvariablesimwm
sex, life-style, nutritional status, environmental factors, and family history. Only significant values are
shown.

Odds ratio

Conversion to Asthma: 0.31
positive up to 6 022170045)'
years of age Eczema: 0.

(0.3310091)‘

Conversion to Asthma: 0.42
positive between (0.24 to 0.56)"

6 and 12 years of age

*P < 0,05, ""P < 0.01, *"P < 0.005.
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Environmental Influences and Asthma:
The Hygiene Hypothesis

= Changes of the
commensal flora, due to:
- consumption of semi-sterile foods
- use of cleancr watcr
= Reduced exposure to andfor severity of
natural infections, duwe to:
- reduced family size
- less crowded accomodation
- vaccinations
- anti-micrabial treatment
(GERM FREE-LIKE STATE})

Thi

= Increased exposure to some allergens
(miles, cal pets, neoallergens)
= Th2-hiasing vaccinations
(tetanus, pertussis, diphieria,
alum as adjuvant)

Asthma, rhinitis, other respiratory diseases

Hay fever and asthma in relation to
markers of infection in the United States

Matricardi, Rosenini, DSc* Valanting Panetts, DSc.*
Luigina Ferrigne, BS<,* and Sergio Bonind, MD® fome, Tuly
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Paradox:
Why Does Chronic Infection with Helminths
Not Predispose to Allergy?

| = el Skinprick tested children

Vaccines, hygiene e Helminth infections:

and antibiotics: strong stimulation of
little Tyy1 stimulation, T2 responses.

increase in T2, v

Low exposure to pathogens: & - High exposure to pathogens:
weak regulatory network " strong regulatory network

b

Inflammatory molecules l
-~ Mucus production
Allergic responses: = T 4 Seropositive for
Asthma, o allergens: but
Rhinoconjunctivitis = . little allergic disease
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The Role of Regulatory T-cells
in Modifying T,2 Immunity

Dendritic cell
\ Natural or
O adaptive Tﬂeg
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Immunotherapy of Atopic Diseases:

a Role for Tregs?

A IL-10 B IgG4 C Ag-1gE binding to B cells
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Regulatory T-cells (Tregs) in Asthma
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Chemokines Direct Traffic

Ammature’
dendritic cell Activated ‘mature’
. MIP30 dandiitic cell
‘,/ ccRe
Atferent
%'Z P lymph
o
i /L_f CCR7
v
TTo MIP-To
MIP-1B
h -
N P10 Endothelium

hatics
e MPa i
MIP-13

Gapillary
sndothelium __ cxcRisz

Currant Oginian in [mmunalogy

Chemokine Receptor Specificity
in T, 2 Cells and Eosinophils

Naive

B CCRT
CxCR4

l Ag-activation

T ccr7
CCRS
L, CxCR3

18



Potential Drug Targets in Asthma:
Chemokines and their Receptors
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Lipid Mediators in Asthma:
LTB,, PGD,, LTC,

Biological Activities of LTB, and PGD,
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Pro- and Anti-inflammatory
Activities of Adenosine in Asthma
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Summary of Genes Associated With Atopy

Ganete:
Gana Chromosoma  Phanatyps varaton. Assocaton  Relomnce
win 1631 Total gE, sosncphds Haglatypes You 1231
ket Aogry (cockmach) Haglatype You [24]
LA nt4 Atopy 4BA5GT Yeu (2%
CTLA 2033 Aathma -318cT Yes (28]
BHR, asthma. =147t You 271
L4 B3 AD You L2l
L3 Sa31 Moy You ]
(85} Asogry Arg130Gin Yeu Ll
<o B! mﬂm] B4R IgE. AD, Alorga Riunts. e :I: g;}
1" 1 , asthma, 3 -1
UGAR) Gg31-3a Aathima o —112GIA Yes =]
B 553334 Hog18GYy Yes [34]
LTC4 5633 Aathma. =444 (M) Ne 1351
FEV, % You
[SE Ba¥334 Aathma severty ~4475im You 381
AD VIBRAC You 7
MMC fp21 Aathma, total IgE DRBY You (28]
Aogy DR, B3 You =]
Totsl, specd iGE DRE1 You [42]
Mogry, spechc IgE DRE1 You 1]
Aderge asthma DR You 431
Aathma DRl You [
™ dp21 Kiergc asthma —3000/A Mo 43
Alerfpc asthma —308GA You [43]
Ko asthima ~30AGIA Na [44]
Crichood asthma Ll 451
HAathma ~85TCT You 48l
TCRG Tp14 athma, igE Mo 71
Eatann 2 Tailaa Aathma 1265A/G Yes 48]
HOS3 o8 ‘l_lhn:e STRGmtron 4} You 49
otsd
NATZ Bp2 Aderge asthma Siorw acetylaing alela Yes B2
[==111 g2 BrR IWAG Yes B1]
Asthna 3BNG Mo ezl
BHE
FCER1B 11513 Aathma Fensloa? You 153
GSTP 11913 FVC. FEV, Be103Val Yes 54
SART-1 LA Aoy AT You sl
STATE 12e13 Miergy wmm Ny L]
ACAIN intron 1 You
Paplotypa You
‘2‘“ ;ME 1CAIn letron 1 :- g’ll
13q14 otal Hagiotype s
18p12 Mlerge asthma BeS0Val Na o8]
Totsl IgE Yos 5]
1812 Rl theat 214007 Yeu =]
Miergic rhissins, AD 27326C You
Aaopy, totsl IgE 020G You
RANTES 17021 Aathma (o oneet) —20C/G You 8]
Aathma —20C/G You 2]
Eotmsn | 17521 Totad IgE AlaZaThe You 48]
Totsl IgE = AD —426CT You s3]
ADAM 33 0p13 Haghitypn You ]
[T fo y . o 1 second.

22



