Citation for published version:

Edwards, M, Saglani, S, Schwarze, J, Skevaki, C, Smith, J, Ainsworth, B, Almond, M, Andreakos, E, Belvisi, M,
Chung, KF, Cookson, W, Cullinan, P, Hawrylowicz, C, Lommatzsch, M, Jackson, D, Lutter, R, Marsland, B,
Moffat, M, Thomas, M, Virchow, JC, Xanthou, G, Edwards, J, Walker, S, Johnston, SL & Group, EARIPWPW
2017, 'Addressing unmet needs in understanding asthma mechanisms', European Respiratory Journal, vol. 49,
no. 5, 1602448, pp. 1-43. https://doi.org/10.1183/13993003.02448-2016

DOI:
10.1183/13993003.02448-2016

Publication date:
2017

Document Version _
Peer reviewed version

Link to publication

University of Bath

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 21. Oct. 2020


https://doi.org/10.1183/13993003.02448-2016
https://doi.org/10.1183/13993003.02448-2016
https://researchportal.bath.ac.uk/en/publications/addressing-unmet-needs-in-understanding-asthma-mechanisms(832128c0-8185-4ea7-a467-df1f2416fcb9).html

©CoO~NOUTA,WNPE

European Respiratory Journal

Page 6 of 91



Page 7 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

coc c " 9
$ ?
9
9
9 #$
+
& " 8#+ 99
* *9 *
C 9
, 9
" &
" 9 "9 @$
9 9
* "X * C * 2 *
"x g $
%$ "* 9 $ $ 2
$? $ 3
C
9 , "
+8 /o 9 *
@ *9 9
9 $ ? *9 "
9 2?2 # Do %
* % 8" (
? n *
* o) " " 9
* 3$ 5 . 2 * "
9
9 9
9* 9
9
9E ~* " * 9%
"%
C 7))
9 * 9 9
n * C 9 *
* 0) #8$% HHS # $
4: #+C#. C
9 * $ *
* D



©CoO~NOUTA,WNPE

European Respiratory Journal

9
#C, % C
* 9*
* $ 9
? B "
$ 99 =
6 $
"9 $
9
9 % 9
* F
1$ 3% ! "’
5% 7% *
$ C $
+8 R
G F $ "
$ 9
9 * 9
* E "
" 9 n
9 $ 9
? 9
"9
$
9
E g *
% 9
9 $ 9
? *
* & "9
9 "
$
$ 9
)
D ?

l*

99

C

Page 8 of 91



Page 9 of 91

©CoO~NOUTA,WNPE

9E ~*
C +
+, o *
9 "%
*
9 *
* 6
(
n ($ * n
9
! *
* 9 *
B
9
*
9 o*
! 9
9 9
9 C
9
E 99 99
* 99
? 9E *
*
8% #
9
9* 99
9
;9
* 9 *
2!
* "
3 2" $
9 C
$

European Respiratory Journal

*$

99 "

)J 6

©o ©



©CoO~NOUTA,WNPE

European Respiratory Journal

9 9 9
99 99 99
" 9
* 9 9 0 %
$ 9
$ *
? *
" ? 5
9 *  +)62+$"
C " 9
* ?
9 0 % 9 )62 +
7 % 9
9 9 %;$
E $ "
9 C: > 9 8% #
" 9 ? 9
9 99 9 "
9 9 ?
! #
5 * * 4 C$CsC
? $
& * 9 $ $
: * 9 X
9 ? +$ .,
* C
* $ *
* 6) $ $ $
4) tx
9 C: > * AC++$ %4 4C .$ " *
9
4) 9 *
L5
DS 4) H+s$ " ; 2HE
* | 9
$ 9 ACH++
"9 94)$ *
? 3% 5
9 9 2
9 9 4)
TCH 4+ 9 *C
* 9 $

0 %

7

&

9 4)

C#+ 9

2#3

4C 8"

2/

2 C

Page 10 of 91



Page 11 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

9 99 * * 0p
* * " * 9
++$ 4C. %4 $ $
* 3% 5 "
9 9 4) $
$ +$
* AC++$ 4C. %4
$
: 9
99 C C
Y9 ) F2 % *
5% 17% 6
9 5~ 9 938 ?
Al ! K.
3t
9 * 9 9" *
#K#3 3 " $ +K/ILD *
J #K8 9 $" +K/L D
J #K#, K5 AJ
" (3+ A $" 3"
* ?
99 * "
9 * )y 9 ¢
9 ? 9 *
9
. $
? * *
? 3. J ? "
*
2 9
3/C5 * %C
9 9 ?*
5 9 5+
" 99 C AJ? 9
* 9 9
9 * * 9 9
$ " 9
% &
6 *9 "
* ( $ "ok

*g " *
9 4)
4C
*
$II
/,
I.CI3 : %
99 C
x " 99 C
9 n
?
Al
J
" !
3%
4 (
C
9
99 9
9
C
99 9
$ %
9 0%: #
* 9 9 5
/,$
9
?
$ " *



©CoO~NOUTA,WNPE

European Respiratory Journal

9 C % 9 #88M  $
" 9 5. 5/
C 9 $ C
* "9 9
9 53
* 9 $
$9 " *$
! E #1% A E $
" E
9 * 9 9 55%
57 " LI 3 " n * * 9
78C7 " * 9
7#
9 * 9
* 9 " 9
7+C7.
7. !
n $ _
74#$ 7/ 9 $ 2
" * 9 9 9
*
9 * 73C77 %
? -0 * "
9 9 #88% #8# $
#8 99
#8+ "0
9 " 9
2 9 "t 9 #8$%
#8.
9 & x om g
#8/$ " 9 H
% 9 * 99 9
9 #83 "
*7’$
$ 2?2 9 9 ?
C 8
#85 9 " 'F #87
* * 9 99
$ " F
9G  F$ *G * Fo $"
"9 * 9 $
$ * "
g* " 9 ?
( o 3"
" $ 9 9

Page 12 of 91



Page 13 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

THS #H#H8CHH, * *
9 "
9 ##. $
! ? #it/ *
E 9 *? 9 +,
9 9 " 9 9
" " C
9 *$* 9 "
9 H##3
" * %
n ( * N+ * $
. . 9
* 9 " *
9 C !
99 H##TB 9 99 *9
* #8CH+
9 $
* B
$ * * ’)
(
9 *
" n n #
9
* J *
$" 9
#. 2" 8 9 *
*
) * 9 " * 9
J i 9 #1
* * $
* E 9
* * * C $ ’)
9 $ 9E * "
*#3 4 "
2 J
9 $9 %
C C
C %
J
9 *C 9
*
#5 ) $ $
* 9



©CoO~NOUTA,WNPE

% E *C 9

E * O*
9 9
9 9
9 9 *9
9 * $
9 C* ?7*
* 9 #H+# $
#7$ #+
6 *
H+H
* " 9
9 #+9$ #++ %
*
; 6 ?
$ 9
$
9
99 *

*ox o #+.$ #+/

CcC 9 #+.CH+3

#+5 *

" $<C $

48 - 9
4g *

European Respiratory Journal

*

$? D C? $

#7% #+8 %
$
?
$
* 9
9
9 6
o 5
9 * 9
9 99 *
9
#+,
*:C
* 9
9 $
C
$
$
& )6,
?2+B* x "
2+°: $ 99 9
( $9 *$
9 2+ .
* 9 #+7
9 * 4C
*D 4C

Page 14 of 91



Page 15 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

D 9
9 9 9: $ 9 $
9 * 2 $ 6 4C
#3° 2+ O #us$ " "
2+ © 9 # I* 9 $
? $ 9
9: #+ " *
6) 9 * 99 $
" 99 * * * $ 6)
* 99  * 9 #, $#,.
9
* ZC
#./
@ 9 9 *
99 9 *9 *
9 #3 9 ? 9
* 99 9
$ " 9 9
* +
9E * ($ * * 9
? * / i
5% #5 $ " 9 C
$ * ’) *$ ’) * *
4
9 ? * 9 * 9 E
8 $ k
9+* " 9 9 9 E
9 cC " ( #5
* $ "
9 ? 99
9 #7 * 99 9
? 9 9 * ? C "
1 "x o9 " #.8
* *
* 9 $ $ 99
L
99 " ?
*$ 9 9 99
LLIES " * " C 9
9 9 * ##
$
. *9 * 9 E
9 ?
9
3



©CoO~NOUTA,WNPE

European Respiratory Journal

Page 16 of 91

? * 9
* 9 99
*C 9 9 9
* 9 $ 99
* 9
" n * 9 A *
* 9 9 ##+3
99 9
75 99 *
" * 9 9
* 9D 9 *
99 "x
9 ? 75 9 * 99
9 ? 99 ? *
9 9 "x
* * 99 n
* * 9 E
9 )<)45D 4C5 " *
9 9 #., 9
* *
C " # -
g8.C# " 99 9* B 9
9 2" $ oox "
Wk om $
2 % 9 *
* " 9 *C C
* 9 99 9
9 2 ? $ * 9
I 9 C
* '\ I *
* 9 E *
9 I $ 9
* 9 2D
. B 9 = *
? #./
9 ? * 9
9 99
9 $
9 $ 9
9 n LI 9 * *
99 *D *
$9 " 9 9 9 *
( +$#3%#5
" 9 9 *
"% $ 9 n "% ! "
9 * 9 * 9



Page 17 of 91 European Respiratory Journal

©CoO~NOUTA,WNPE
&
*
&

16 ? 99 99 *
17 * * ) 0 %
18 ? E P:4 * 9 99 *

2% " * 3% #i# \ 9

( C%; * 99 %:
2t * E " ( #.CHI S "
36 7S 9 C $ C
37 9 °? %:; 9 * & $ "

38 * #/33% #/5 6

42 ' £ C $

a1

o

=&
*

&



©CoO~NOUTA,WNPE

European Respiratory Journal Page 18 of 91

* 9
$ 9 99 9
9* C: 2 ¥
9 C: 2
* 9
9 %
$ +
$ & -
6 9 $
9 E 9
& $
)% %
2 ##8 $
; # #H
C
C
C
JQ /
JQ #
$
#I7
*
9#M 9 &
"* 9 #383$"
9 .M 9 #3#
? " 9 *
* #+M ? C
9 J$##87B7.M)$
( "
9 "
* Al 9 $ 9 &
AL )% 9 #3+$ #3
9 *
$
9
9
9 *
R+C9 9
9
#C9 #33
9 * 9
4 43 7

* $

# J* +D##

% J@

J M

JHCT1$
4 #3 C

#3.% #3/$

9
C
#33$ #35% "
% 9
C



Page 19 of 91 European Respiratory Journal

$ * 99 9 99 4
9 9 #37CH#H
99 * E * ACS H#

©CoO~NOUTA,WNPE

*x A #5 S HE+ ? * 3%

10 T A * 9

11 9 * * #5 8% #5,C#55 4C#  4C
12 #5 * 4.9 9 #5/$ #57%
#78 9 9 ACS L #

27 * 9 "9 H#7+$ #7, % 9
28 * "k % 9 "%

31 9 9 9
32 " 99 * g "* 9



©CoO~NOUTA,WNPE

European Respiratory Journal Page 20 of 91

$
: 9 & * 9 ?
? 9E * * " 9
C 9 ; + HI3CHTT 9
*H#75 9 *
? * $ *
" Q" $
$ 99 * * 88
"o 9
9 " 9
$ %
99 C $ 2
? 9
c )36
6 ? " "ok 9
& 8# 9 99 C ?
"9 99 9 *C 9 99 ?
" (0 J +# 8 : 9 b5
* 9 9 $ ? 99 C
! n
9 " 8+ $ * 9 "
4 9 $ ; # 9
9 9 " "
*"9 9 $
; a "
8, " "
* 8 9 ? ! #8 Al
n n n *C
8 2" $ 9 9
99 $ C
* 83 ! * *
9 9 $" " J K# 9
* 85 : 99 9 *
U +C *
* "R 99 C
87% " " J K+/
J +K8/ * ? C
* " I K. H8
I ? ? "
? $ "x 9 8#
9 " ? Hit
9
9 * 9 # *
o ($ ? $!
2



Page 21 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

? " 9
? * #+
$ % # #
9 "x* 9
*9 * * * 2
"ok * * * 9 9 9 $ "
* 99 9 #,$" 9
* * #$ # 99 "
? mn
$ $ " $
#3 9 ? $
$ 2 * A *9
9 & 9
*
6*9 9 99 99 * &
9 "x 2 C
#5C & * $ + )
* "k Q9 ? * ,
* $ n *
3 J9 * ? *
* & *E 9
*9 " 99 "x
? 99 9
$ C *
9 + ! $ " * $ 99
* 9 D ?
$ " *
99 9 " ? 9 " C
$ *9 * *
C: 5) - "
$? ?%$ 9 " 2%
* * C *
C C *
69 * 97?7% $
* 99 7C + 9
"% *9 LLIE
9 * 9 $ *9"
9 * 9 = $
$ *$
$ $ 9 7% ++ $ "
"ok +,$ A *Q
9 * +.$
+/ + 3% +5
92 *V +7



©CoO~NOUTA,WNPE

*
99
9
2%
* 99
2
*9
?
?
e 9
2

European Respiratory Journal

97? * 9
9 9 9 9
* $
"*E 9
9
9
* * 9
"*9 9
C $
9 99 *
"% 9
Co9 * $
*9 # 9 %
9
*9
9 n
? n
*
9 (*
9 C
9 $ "
9 n
9 C
$
E ?
. *
QRS ?
9 c =
n *
G"C F99
9
"X ’/$*
9 9
* 9
9 9
" C # $
9 "X
C
9 9 "
$
9* 99 = *$
9 * *9

Page 22 of 91



Page 23 of 91 European Respiratory Journal

©CoO~NOUTA,WNPE

23 . "%

48 * 9 0Cv 9 * $ C
49 $ C * $4C
50 ++$ %4 4C .$ "x HC+ 2 $
51 9 99 9 *

52 9 "* 9 9 9 9 *

53 9 /$ I+

54 & 9 * "%

59 9 9 9



©CoO~NOUTA,WNPE

$+ $ 3
9
*
"% *$
$
" 9 9
$ )
- 9
$ 972
? 4% 9 ?
?
*$ "
C s C 9%
& *$ " "
9 l,$ "
* 9 + *
* $ " "
9 C 9% !
*
* 9 E *
* ( 4cH8 . 99
* $ 9 * 99
9 $
9 * /.
* 1]
* * ’)
99 9
9 * $ 9
9 * *
* *
* 99
9 " C9
* n
* 9 9
9 " ** 9 9
$ n
$ *. #
) 9 9
* 9 Uus$ 99
9 * 2
9 * *
9 C9 * " 99
9 "ok
#

European Respiratory Journal

*$

99

"%

9

Page 24 of 91



Page 25 of 91 European Respiratory Journal

*$ 9 9 * 9

©CoO~NOUTA,WNPE

10 9 ( C %!

12 : 2 "9 WC+ WC

17 /3

18 $ % | *

19 9 "* 9 /5 %! g

20 ? $ $ 9

21 " [TC3+$ " 9 * 0l

22 2 % 6#$ 6# 6# # #
9 "* 9 ?

P 3#$ 3% 3,C35 %! C 2 x

26 * 9 99 * 9

27 9: > * % 49 3

R ) % -

39 ! %!)

41 9 9 $ 9~

42 * 904 - 4 -

43 9 %- 9 * "
44 " ( 37%$ 58
9 %- " )% ?

47 * " 9 * 5#S$
48 5 4- " )%

49 * 5+C 5. 6

50 "4 " Y% 5 9 4- s
51 " )%$ 9" 9 "

52 53 55 ) 9V
53 9 )% ? 9 %-
o4 9 )% " * 9 8M 9 94-



©CoO~NOUTA,WNPE

European Respiratory Journal

% .5 : 9 *
)% * *
% - " 9 *
#758 57 ?
9 " " 99 9 99
g" " * 78
vVC ? * 9 ! %!)
2" % "o
\Y/ C %! $ -)
* 9 * * 99
9V C 99
CcCo * x 4C/$ - ) *V C $
* 9V C ? $
4C/ * 9 "9 * Vs €
4 - 9 .C 4C/
! ) 4C/ T#$
9 9V C !
-)$& 9 99 %!)
9 *V  C 9
C C 9 -6A 7
? nCr 7+
'D) 7% 7. !* co *
99 )
9 * * C 4C#3% )I<C$
$IC$'@).)%'@).- @57/ 2 "%
"V C c" *
9 * *V C
) ? 73 : V. - C
9 9 .C 4C/ * 4 -
* Yo 7T# )% 4 - 9 -6A
7 4C#331CS$!@).) '@)5
. 7/ 9 V C D)%
" )%
99 9V C 9
99 7/ : *
$ $
* 9 53% 55 ! 99 9V C
99 9 )% -) '
$ " $ 9% *VC
* )%$ *
@ 9 4: *
" 9) C% * %% 75 2"
4: * % " 9 )%%
9 "4 )%%
9 D* *

Page 26 of 91



Page 27 of 91 European Respiratory Journal

9
9 )%%
4; $ 9 D)%
"o "4 S
9 )%%

©CoO~NOUTA,WNPE

* *

11 )J 6 " 9
12 $ 9 99 77 :
9 * 9

15 #33$ #35 $ * )%
16 . 9 * 9

17 )% * * *
18 )% * 9
19 +88 $ " A
20 +8#$ )% ? 9 E *+8$ & *
21 9" * 9 % )% *

22 99 $ *

2
26 9 0o 9

» R s %

28 $ 9 * 2 +85% " $

55 C9 * . CcC9 *



©CoO~NOUTA,WNPE

European Respiratory Journal

9 9 "
* ’) *
* 09 +87
* *
$ WC+ WC/ ~*
9 $ * 99 J +#8
? * *
2 * "
* (
E
$9 " E
*
*9 3 $
II* 9 9 mn n
2" " 9
9J %
99 * 9"
J +#.
J
* *C
" 0
*C
9" C *
9 mn
9
+#5% +#7
* * 9
* +#3 " X.* 9
/M 9 +#3$ +
++$ *+$ +.$
+5 "
+#3 C *
n + 7 *
9 ++8
” $ *
?
: * ’) *
9 *
* ++# "
++ J

9

9J 487 2" $

nmy n

* +#I$ +#3
8 +# "
9 CC

9 XIM 9

*$
/$ +3

Page 28 of 91



Page 29 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

9 +++ e * 9 "
9 " ++, -
99 9 9
9 ++, " 9"
++ " * X R.M
9 ++3 9
* +45 @ 99
n * ?
( ( $
9 99
9 $
++7 6 * ?
9 9 +,8%
+,# " 9 *
* +’ 9
9 +,#
gc * *
+#$++ O *
* " * +!1
" E *9 9 " * ?
9 o+ # $
n 9 *$
* * 99 !
9 9
* * ~k+ 1# 9
+# % 9
9 9 F
#8M 9" 9 99 9 +
* 99 9 *
n *+’. * 1]
9
* - 9 *
?  *#D+ $ #D+
#D+ " +. * 9 * 9
* *
9 "*9 +.$+,/
9 9 99 9 "
mn + i
$ " " $ 9
@ 9
* *



©CoO~NOUTA,WNPE

European Respiratory Journal

$ 1+
*
9 9
*
* *
5) 9 C
9 *
n ? *
7$ +,3C+,7
$ $ C $ &
$" *+,7
9 = C * 9 7M 9
P ? %
9 99
C E * 9 9 +.8
+ $
+, 9 +
* 1 & *
$" 9 *
*
$ * 9
9 C *
99 $"
? " C
& 9
* +.1
9 * -
+./ C
9 mn
* 0 * 9
9 * *
* * 9
* 9 E 99
? mn n
? $
©
E C 9 99
* +.5 "9 " *
* $
9
99 *
$ 99
$
?* - 9

9

*9

Page 30 of 91



Page 31 of 91 European Respiratory Journal

©CoO~NOUTA,WNPE

25 " +.$



©CoO~NOUTA,WNPE

European Respiratory Journal

9E * * 9 99
* 99 %

++  %43$ " : 2 $ 4)

9 4C.$ 4C++ %4 +/3
: 2 $ 4) 6)

+/5 4) A)# +/7

* 9wWC+ WwC/ *
$ 9
9 G* F$ 99 9 $

Page 32 of 91

9*
99 @C-J 6
9
9 4C .$ 4C
6) ; 2
9 > C
9
9 : 2
C
)
c * 9
99 *
H+$
9 C
4) *
9 9
9 * C
$ 9
* 9 9.%!$
$
9



Page 33 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

* *
" 9 $ 99
D)% 9 9 )%
2 ? 9
" 9
* " :
" 99 * 99 9 D)%
" 9 3 * $
9 ¥ 9 99 9
9 " D = )%
)%C $ 2 9
9* 9 * D 9
9 )% %
" 9
9 $ " *
9
$ ? 99 C !
9 5* 99 9 "8+
9 * 99 $ "
" ” *
* 9 9
" * 9 97
$ " 9 " *
E 97? % $
9
* $ 9 "
! 0 %
2 $ 2 9
$ "
* $ 2
99 ? 9
9 9 * "
9 " 9 ? "r$
C 2 "¥ 9 *
" * 9 9
* 99 "
9 * 99 9
% * " *\V
s " *\ C 9 C $9
C 9 * LS $ *
? 99 9V C
? :
* 9 " n
ACE 9* " C
*V C *
99 " * 9 )% %



©CoO~NOUTA,WNPE

European Respiratory Journal

$ " " 4 - % -
9
*_) 9 2 *
Vv C $ \/
Y% % *
9 9 E
& 9 *
9 9 9 *
9 9 ?
$ $ .S+ 7
$ 9 9
$ 9 99 99
* 9 *
* 9
$
9 * $ 9
* 9
$9 E
$9
* 9 & $
9 *$ * * 9 %
$ * 9
*$ 9 9 *
9 9 .
$
9 *$
$ $
9 9
$ $
* $ E *
*9 9
$ 9 E *
- 9
x 9
?2*9
99 9 * C
* 9 n
$ 9 99
99 * 9
* 9
9 C $
Ht

Page 34 of 91



Page 35 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

%
%
? *
*$ * *
* 9
*$
9 ?
9 * 9
* 9
? $ " 9 9
? ? +8%
9 D ##5% +3+ 3
+3/% *+33%
+35% +37 %
+5 $ 9
+5+ $ 9 9
? * *
9 9 ?
9 +5,$ +5.
D * 2
? +5/ % !
?
%
%
$ *
% : 9
*D * *
+8$ +3#$ +3 $ *
9 ?
" +53C+57
9 A C *
9 * V * Y A
9 " $
#58% #5,$ #5.$ #53 +7#S +7 %
D
#5.$ +7+$
6) +7.$ +7/
* D +8# $ 9
*$ +73%$+75% E 9

+3# $ +3 %
+3,$ +3.%
7% #79%
6 9 *+58% +5#
+33

X+88

+78 1 *

-)

9 #3%

? ACZ$
+8#% +7, %
9 *

*

*



©CoO~NOUTA,WNPE

European Respiratory Journal

A
* ? 9
%J)% C# +77 *
:0C ,88% .8# C A
* %J)%#
43 A AC ?
9 8 9
9 A9 * E
9 A
9
? *$ ACV
* C
D ? $ *
C 9 ,8+
C * $ D" 99
2 * "% ,8,$ ’8. *
" A 09
,8/ *9 ( *
9
A *9 9
9 83 % E
% & ,
- " ?
* 1"#
* ,8C/8M
H8 P *
9 2
*
9 #33% #35% ## S
9 H
?
%
9 * *
* ,#+ $ "
* #5.$ #5/$ #573% #78
C H,
-) H# 9
9
9 *
" ( N+ * "
9 ##5% "
*
" " "
* 9 *
9 9 *

9 *

$

4C,$ ACH+#,/

$

L"#

*

#37$ #58

Page 36 of 91



Page 37 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

? * *
* ( *
* 9 9 ?
9 ($ #8" ?
* $ n
"9 * #3
$ 9
" * 9 9
H#5
( = 9
* # +* HT
" x g "
4 $ ( * *
4:,8 "cC ( *
& " ? C
9 ? 4: E
9 * 9 & "
i 9
9 * * $
* 9 * 9 , 3"
9 ? 9
99 9 9 9
* 9 ’)
9 9 ?
? 9
9 $* 9"%
9 2
* ?
? *
2 ( i
9 * 9 ?
% $ ! " #
9 ? ? 2
? *
? " *
9 ;
9 C: 2 ¥ 4C.
Do * 4C,$ 4C.$ ACH+
"* 3% .5%8#5/ 2"
"o 9 4 * $ "
4C. 4C++ :
3% .5

AC++ *

$

9
$" 3
9
9
C
# *
9
9
*2 9/
9
$
9
9
.$" 9
D 9
9
9 +83% +3#
9



©CoO~NOUTA,WNPE

European Respiratory Journal

* * * g
? $ C: 2 C "
99 *#/$#5$ 8% + *
C : 2 "*$ 99
9 C 9 C
* 00" 9 99 9 C
2 E 9 2
% % +
C ? "
? #3L D " ! _ "
* , 3%" C ?
Al * 5 7 "
* "ok *
9 9 * *
9 g "x *
"% * ' 7
9 " 9
? ? 9 *
* 2 ,+8 *
T $ D
* ,+#
9 D " 9 *
+ ? 08
9 * 1++ %* *
11} 7 9
* $ 9
?  +3$ .+
[ 9
9 9 ? 2" $
9
99 9 9 ?*
9 ? 9 * o+,
% (
"J 9 ? .+
9 S 99 9 *
*
0 R58M 9 ? C H S
*9 9
@ 8M9 R ? ?
* M E + 6
* * 9 2 n
n 9 @
#

Page 38 of 91



Page 39 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

* ?
*1+3$
" + . o)
9 E *
n C *
+79 @
9 *
% ). #
9 8% L # AC
? * 9
9
*9 9% !
* * " 9
9
?
% *+
% $ ? * "
? $ 9 * $
1 $77’$ *
" *
* AC
$ " 9
AC 9
n/ 9
? * !13$”5
% $
n * " *
$ 9 & * 9
58M $ 9 9
9 9"
J
? * *
9 99
C
E ?
* %
n *
?

#*

6#



©CoO~NOUTA,WNPE

European Respiratory Journal

9" * 9
C 9 * 9 * * * " * 9
9 A
9 ?9
? $
* $ C
9 = 9 ? $ 9
? 3 $ *9
C * 99 " 99 *
A *
* * C 9 *$ ’)
9 C ?
C *9 *
n ”7 n * * "
9" C 9 = 9
? $ 9
9 ? %
2 * *
%
$ * 9
;,.8% . #% %;,.$ ,.+ 9 (,.,%, 2" $
n * J E *
9 * o " * H
* 9 9 E 9 & 9
? $ 9 )
9 $" 9 " 9" +8 &
9 * 9 ;.3% #5/% ;
$ 9
? ¢ 9 * 9
99 * n *
9 $ " ?
" 9
9 *9 ) ;C ) ,/$,3%
* * 9 : 9
& * 9 ? ,.5C,/8
9 C * C) " B
99 " E g% 9"
2 * ,C)
9 2 : $ 9
9 C * ? $" *
* 9 $ *
E 9 9 % 9 C
, $"
9 * * n $ 9
9 A" %;
#2

Page 40 of 91



Page 41 of 91

©CoO~NOUTA,WNPE

European Respiratory Journal

JHC [+ ( 9 " : ' 8
* " C
9
* 9 9 9 : A,
$ . #
9 C * * 9 9
J 99
cC ~* 9
9 ( 9
IS 13 8#+ )
9 9 9 '
9 $ *9 9 (C
? J5 2
* * 9
15
9 (
9 J7$ .38 %
C 9 ( * B
99 * 9
J 9 ? 9 E *
* * *
9 A
2 C % % $ "
* 9 n
y 9
% &
( $ * $
?
9*9 * * 3 $
-J @C-J 6
9 *
* 9 9E ? , 3%
? 3+ $ .3, * %
3. *
9 * 9 *
? *
$ * 9 9
( * ?
W m 9 .
* ,3/C,35 9 ?
37 *$ 9
C E
,58 %
3






























































































































































