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Occurs in patients with impaired pulmonary immunity (asthma, CF)
CF about 10-20% of CF patients (mainly > 15 years)

Severe consequences: wheezing, decline of lung function, fibrosis

Clinical need for reliable serum markers of ABPA (Ste  vens et al., 2003)
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ABPA is a Th2 disease

Majority of T cell clones CD4* IL-4* cells
(Knutsen 1989, 2003; Chauhan 1996)

IL-4 and IL-5 increased in BALF
(Walker 1994)

A. fumigatus antigen-specific T-cell lines secrete abundant
levels of IL-4 in an autocrine fashion
(Knutsen 1994)

PBMCs from ABPA patients: increased sensitivity to IL-4  with
upregulation of the low-affinity IgE receptor on B cells
(Knutsen 2003, Khan 2000, McClellan 1999)
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Chemokines = chemo tactic cyto kines

Chemokines

Rolling Activation Adhesion Diapedesis

4000pm/sec }

% 40pm/sec  seconds minutes  ~10 minutes

(G G

®
Lung Tissue :\

%

S :

9 ¢ -Chemokines
&7 (@i ThI or ;Th2Y)

Chemokines

Chemokines = chemo tactic cyto kines

Th1/Th2 Chemokines = Th1/Th2 Cytokines

Th1/Th2 Chemokines

RANTES,
ITAC, IP-10 TARC, MDC

{} 1-309
Th1 m'u'd‘ccm

Th2

Sallusto et al., Annu Rev Immunol. 2000




Chemokines in CF lung disease

Predominant chemokine: IL-8 (KC, MIP-2)

Lack of Thl chemokine RANTES secretion
in CFTR-/- epithelial cells (Schwiebert et al. 1999)

High levels of Th2 chemokines TARC and MDC and

in CF BALF, especially Pseudomonas+ (Hartl et al., ~ 2006)

Chemokines in CF lung disease

Hartl et al., JACI, 2006
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Predominant chemokine: IL-8 (KC, MIP-2)

Lack of RANTES (Th1 chemokine) secretion
in CFTR-/- epithelial cells (Schwiebert et al., 1999 )

High levels of Th2 chemokines TARC and MDC and
in CF BALF, especially Pseudomonas+ (Hartl et al.,

ABPA:

TARC/CCR4 plays a critical role in murine models of ABPA

(Schuh & Hogaboam, 2002)
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Chemokines in CF lung disease

Th1/Th2 dysbalance in CF

A special role for TARC?

Predominant chemokine: IL-8 (KC, MIP-2)

Lack of Thl chemokine RANTES secretion
in CFTR-/- epithelial cells (Schwiebert et al., 1999 )

High levels of Th2 chemokines TARC and MDC and

in CF BALF, especially Pseudomonas+ (Hartl et al.,  2006)

ABPA:
TARC/CCRA4 plays a critical role in murine models of ABPA
(Schuh & Hogaboam, 2002)
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Hypothesis generation

ABPA in CF is characterized by a strong Th2 respons e

Animal models suggest a critical role for TARC
in allergic aspergillosis

TARC (CCL17) is consistently detectable in human se

rum

TARC may be a serum marker for ABPA

Is TARC useful to differentiate CF ABPA patients from

« CF patients colonized with Aspergillus fumigatus
« CF patients sensitized to Aspergillus fumigatus
« Atopic CF patients

« Atopic healthy control  subjects

CF Asthma CF CF CF Non-CF
ABPA ABPA A. fumigatus | A.fumigatus atopic atopic
sensitization colonization

Number 16 6 6 13 12 13
Age (yeary 18 (11-31)° 24 (21-30) 21 (1528) 24 (11-42) 21 (14-37) 17 (7-19)
Sex (MIF) 106 33 33 6/7 s 67
CRP (mg/d) 06(0-65) 03(0-12) 04(0-16) 06(0-17) 08(0-2) 0
IgE (1U/m) 3254 (445-6606)** | 1899 (1321-2242)* | 643 (395-088) 47(1-120) 627 (338-2395)* | 838 (446-4165)"
Spexific IgE to A. 406+ 4(05)* 3(0-4y* 0(0-0) 0(0-0) 0(0-0)
fumigatus
A 14 (KUIT) 138(0.2:534) 105(1.2-345) 038 (0-4.9) 0(00) nd. nd.
A 16 (KU/I) 24(01-83) 17(0-7.1) 036(0-5.2) 0(0-0) nd. nd.
A fumigatusin 16116 6/6% 6/6% 1313 012 013
sputum culture
i:no)od Eosinophils 10 (5-20)* 9(318)* 5(08) 2(05) 7(410)* 8(2-10)"
FEV, (% of pred) 46 (32-81) 62 (41-79) 60 (24-93) 57 (15-104) 61 (37-92) nd.
FVC (% of pred) 61 (34-89) 83 (65-95) 71 (45-84) 65 (36-91) 72 (41-93) nd.
MEF, . (% pred) 22(12:39) 31(17-35) 29(1937) 24 (15-41) 26 (17-40) nd.
Inhaled steroids 13/16 66 36 713 712 513
Systemic seroids 1116+ 46" 06 V13 V12 013
Itraconazole 10116+ 46" 06 313" 012 013
P. aeruginosa 10/16 o6 26 913 612 013
Smaltophilia 7116 o6 o6 13 312 013
dF508 ol6/1 nd. a2 36/ 5/5/2 nd.
homo/heterolother
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TARC serum levels are increased in ABPA patients
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Conclusions Study |

1. TARC serum levels indicate clinically active ABPA in
CF and asthma patients vs  Aspergillus colonization
and sensitization

2. TARC serum levels associated with  corticosteroid
treatment

Hart/ et al., Am J Respir Crit Care Med 2006

Open Questions:

1. Can these results be reproduced in a different CF

population? CF populations and centers show a great variability in their
microbiological colonization, their atopic status and their genetic background

2. Is the elevation of TARC levels just an epi-
phenomenon of the allergy in ABPA patients?

3. What is the diagnostic accuracy of TARC compared to
other serological markers for ABPA?

ABPA study II: Switzerland

CF
ABPA Non-ABPA
IgE rAsp fa/fé control

Number of patients 12 12 8 16
Age a first serum sample in years 12(5-20) 12(7-42) 17 (9-40) 13(6-29)
Number of serum samples: 87 62 31 85
Duration of continuous serum samples (months) | 40 (25-80) 54 (0-61) 13(0-72) 37 (24-78)
Sex (M/F) 75 6/6 4/4 o7
1gE (1U/ml) 1050 978 450 254

Latzin et al.,, ERJ 2007

1. Can these results be confirmed in a different CF

population?

p<0.01
p<0.01
700 p<0.01

TARC pg/ml
8

ABPA IgE a6 control
ABPA group Non-ABPA groups

IgE 1416 Control
Number of patients 12 12 8 16
Number of measurements 85 54 23 36
TARC level median [pg/mi] 589 256 200 207
TARC level IQR [pg/mi] 465673 213-342 167-245 177-281
TARC level range [pg/m] 243-956 154-531 106-317 132-389

Latzin et al, ERJ 2007




2. Is the elevation of TARC levels specific for ABP A or an
epi-phenomena of the elevated IgE-levels in ABPA
patients?

Latzin et al.,, ERJ 2007

2. Is the elevation of TARC levels specific for ABP A or an
epi-phenomena of the elevated IgE-levels in ABPA
patients?
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2. Is the elevation of TARC levels specific for ABP A or an
epi-phenomena of the elevated rAsp f4/f6 in ABPA
patients?
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3. What is the diagnostic accuracy of TARC compared to
other serological markers for ABPA?

Latzin et al.,, ERJ 2007
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3. What is the diagnostic accuracy of TARC compared to
other serological markers for ABPA?

A | A | A9 | A
TARC | IgE | f1 f3 f4 6 | 1g6

Senstivity [%)] 89 | 647 | 683 | 659 | 8.7 | 646 | 537
Specificity [%] 912 | 810 | 833 [ 859 | 712 | 865 | 837
Diagnosticacouracy [%] | 934 | 743 | 781 | 790 | 748 | 790 | 732

Positive Likelihood ratio 173 | 34 | 41 | 47 28 | 48 | 33
Negative Likelihoodratio | 0.09 | 044 | 038 | 040 | 026 | 041 | 055
Area under the ROC 0.98 084 | 083 | 082 079 | 080 | 073

‘Cutolf levels of 386 pgfm for TARC (@ cuof level of 398 pg/mi yields to iy of 96 ive)

514 1U/mifor IgE. 75 1Uiml for 1ASp 1. 140 1Uimiforr Asp 3, 10 1U/mi for r Asp 14, 16 1Uim for  ASp 16 and 140 Ui for 96,
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3. What is the diagnostic accuracy of TARC compared to
other serological markers for ABPA?

A | A | A9 | A
TARC | IgE | f1 f3 f4 6 | 16

Senitivity [%] 89 | 647 | 683 | 659 | 8L7 | 646 | 537
Specificity [%] 912 | 810 | 833 [ 859 | 712 | 865 | 837
Diagnostic accuracy [%] | 934 | 743 | 781 | 790 | 748 | 790 | 732

Positive Likelihood ratio 173 | 34 | 41 | 47 28 | 48 | 33
Negative Likelihood ratio | 009 | 044 | 038 | 040 | 026 | 041 | 055
Area under the ROC 0.98 084 | 083 | 082 079 | 080 | 073

Cut-off levels of 386 pg/mi for TARC (a cut-offlevel of 398 pg/ml yields to the same diagnostic accuracy with a sensitivity of 89.4% and a specificity of
96.5%, respectively), 514 1U/ml for IGE, 75 IU/ml for rAsp f1, 140 1U/m for r Asp 13, 10 IU/mi for r Asp 14, 16 IU/mi for r Asp 16 and 140 EU/mI for IGG.

Latzin et al.,, ERJ 2007

3. What is the diagnostic accuracy of TARC compared to
other serological markers for ABPA?
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« including all available time points (n=265)

Latzin et al.,, ERJ 2007
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Methodological issues

Immuno- sandwich ELISA (R&D Systems, MN, USA)

Pitfalls:

>> sensitive to pre-analytical handling (freezing, thawing, blood in serum)

>> reliable standard curves

>> detection limits (~7 pg/ml - 3000 pg/ml)

>> Intra-assay variability (5 serum samples 10x same assay): CV = 6 - 9.3%.

>> |nter-assay variability (5 serum samples 5 consecutive assay): CV = 8.4 - 17%

=> Multicenter study => One center, one technician, one thawing
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Hart! D and Hogaboam CM, Allergy & Inflammation 2006

Open questions: CF — ABPA link

Th2 imbalance in CF

« Basic mechanism: CFTR => Th2 (NFAT, Ca)?

« Subgroup of patients (high/low responders), SNPs?

« Age, disease severity, CFTR mutation, Pseudomonas associated?

Immunological key players

* TARC (predictive value? SNPs? effects on pulmonary cells?)

* Role of IL-17/IL-23:
interface between T cells and PMNs (Dubin and Kolls  , 2007)

* Role of DCs / regulatory T cells (Romani L)
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