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SUNUM PLANI

* Olgu

* Tip 2 inflamasyon ve antagonistleri

e Anti-IL-4 Dupilumab etki mekanizmasi
e Faz 2 calismalar

* Olgunun tedavi sonrasi bulgulari

e Anti-IL 13 ve calismalar



OLGU

° 48y, k, eh,
* Nefes darligi, 6ksurtk, hiriltih solunum
e 10 yildir astim tanili

e Son 1 yildirD sik acil basvurusu




OLGU

e Gece semptomlari T
e Son 1 yilda 3 kez acil basvurusu ve sik sistemik steroid

e Kullandigi llaclar:
e Budesonid/formaterol 800/9 mcg /giin
e Montelukast 10 mg
e Mometazon furoat nazal spray
e Teofilin
e Salbutamol lizum halinde




OLGU

e 1 yilda 3 kez sistemik steroid +

e 3 yildir ex smoker. 5 pak/yil

e Ozgecmis: Gastro dzefajeal refli, Allerjik rinit
 Soygecmis: Ozellik yok

e Fizik muayene

 Ronkdus +




OLGU

 PA ac grafisi: normal

* Hemogram
e Eozinofil sayisi: 0.75 (10e3/ul) %14.8

e Solunum fonksiyon testi :
e FEV1:1.93 (%56) rev: %26
e FVC: 1.36 (% 50)
* FEV1%: % 70




OLGU

e Deri prik testi : negatif
e AKT: 8
e Total Igk: 160

* ACQ 5:2.73




Stepwise management - pharmacotherapy
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OLGU

* Hemogram
* Eozinofil sayisi: 0.75 (10e3/ul) %14.8

Deri prik testi : negatif

Total IgE: 160
ACQ-521.5

T2 yuksek astim




e Agir astimhilarin % 50’si Tip 2 astim bulgusu

e T2 ile iliskili interlékinler IL-4, IL-5 ve IL-13

e Agir astimda anahtar rol

e Aktive Th-2 lenfositler, mast hicreleri, bazofiller ve eozinofiller

e Tip 2 innate lenfoid hlicreler

Wenzel SE. Am J Respir Cell Mol Biol 2016;55:1-4
Parulekar AD et al. Curr Opin Pulm Med 2018;24:50-55
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e |[L-4 ve 13 IgE sentezini regulasyonu
e |L-4 ve 13 eotaxin sentezini T ve VCAM-1 exp 1 eozinofil kemotaksisine

 |L-13 NO sentaz aktivitesini T~ NO olusumunu I FeNO brons mukozasinda

inflamasyon ve IL 13 1 gbstergesi

e [L-4 ve 13 brons epitel hlicrelerini indlikleyerek periostin sekresyonunu



IL-4 ve |L-13
IL-4 ve IL -13 *Th-2 iliskili sitokinler
L-4 tip 1 resp *IL-4Rave ¥C

IL-4 tip 2 resp ®IL-4Ra ve IL13Ral
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New Therapeutic Targets and Drugs for the Treatment of Asthma Mini-Reviews in Medicinal Chemistry, 2018, Vol 18, No. 8 685
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Alves MF, et al. Mini Reviews in Medicinal Chemistry 2018:684-96



IL-4 Dupilumab IL-13

1\%/#

Pascolizumab

1rIL-lIFIu. +yC 1rIL-4FIu + IL-13Ra1

Lebrikizumab

Tralokinumab

Anrukinzumab

Bagnasco D et al. Int Arch Allergy Immunol 2016;170: 122-131



Table 1. Promising drugs and their target compounds. (Information from the clinical trials was retrieved on the web
https://clinicaltrials.gov/).
Drugs Molecular Target Mode of Action Experimental Discoveries Clinical Trials Refs.
SP600125 (An- c¢-Jun N-terminal R Decreased migration of cells to bronchoalveolar lavage
thrapyrazolone) kinase (JNK) INK inhibitor and downregulate the expression of TLR9. | 7 [26,27]
o _ NCTOI867125
Lebrikizumab .13 Blocks 1113 Decreased asthmfl LX.ﬂCﬂL.I"bﬂtIOIl 111ﬂ[ﬂ)at1t,nts. Phase I1I NCTO1868061 [28-34]
studies in progress.
NCTO01875003
NCTO00768079
] Phast: I 11 ?md II‘I clinical studies have show‘n a Flc— NCT02918071
Benralizumab IL-5 Blocks IL-5 crease in cosinophil counts as well as a reduction in the ) ) [35-39]
effect of asthma in patients. NCT02821416
NCTO02808819
Tralokinumab inhibited the development of the pheno- NCT02902809
type in animals. NCTO01592396
Tralokinumab IL-13 Blocks IL-13 i o . o ] [40-42]
In humans, FEV1 improved. Clinical studies still in NCT02194699
Progress. NCT02161757
Ligustrazine p38 MAPK Inh 1b1t101 of p38 Activates lymphocyte recruitment and infiltration. |  -—--- [43, 44]

Dupilumab

Receptor 1L-4

LY A i

Inhibits signaling of
IL-4 and IL-13

Effective not only for asthma but also for the treatment

of atopic dermatitis, chronic sinusitis and nasal polyps.

Phase III clinical study with asthmatic patients in pro-
2ress.

NCT02134028
NCT03020810
NCTO02573233
NCT02414854

[45-50]

BINnds 10 1Immuno-

receptor antagonist

persistent asthma.

Omazilumab IgE . Reduces inflammation of the IgE-mediated airways. |  -——-- [51]
= globulin E =
Ligelizumab IoE Binds to Immuno- Greater efficacy thAan omalizumab in inhibiting the NCT02075008 [52]
globulin E bronchial allergen response.
. . L. NCTO01463644
Mepolizumab IL-5 Blocks 1L-5 Decreases “Xac‘;;g]':'gf_‘cc;fla":é‘;’;i;gfha““ HI clinical NCT02105948 [53,54]
’ progress. NCTO02105961
M CTEASES FECTTT e ivati . ~0Sino- NCT02452190
Reslizumab 1L-5 Blocks IL-5 Decreases recruitment and gctn ation of human eosino [55,56]
phils. NCTO02293265
Prostaclandin D2 Reduces eosinophilic inflammation of the airways and
Fervipiprant Prostaglandin D2 = is well tolerated in patients with moderate to severe | --——-- [57-59]




Table 1. Principal clinical studies with biological drugs anti IL-4 and IL-13 in asthma

Drug First author [retf.]  Asthma severity Patients, n Dosage Summary of outcomes
year
Dupilumab Wenzel [86] moderate-to-severe; 52 on dupilumab 300 mg weekly 1 asthma exacerbation
2013 blood eosinophil count 52 on placebo placebo (3 in dupilumab group, 23 in
of at least 300 cells/pl placebo group)
T FEV,
change of ACQ5 score
1 inhalation of albuterol or
levalbuterol
change in evening asthma score
Tralokinumab  Piper [69] moderate-to-severe; 194 150 mg modified from baseline in mean
2013 uncontrolled 300 mg ACQ score (-0.76+1.04)
600 mg
placebo
Brightling [70] severe uncontrolled 452 (1) tralokinumab 1l asthma exacerbation vs.
2015 every 2 weeks placebo in high-periostin and
(2) tralokinumab high-DPP-4 groups
every 4 weeks FEV, in high-periostin and
(3) placebo every high-DPP-4 groups
2 weeks
(4) placebo every
4 weeks
Lebrikizumab  Hanania [67] moderate-to-severe 463 37.5 mg 1 asthma exacerbation in
2015 125 mg high-periostin group
250 mg no dose response
placebo s.c. every T FEV, in high-periostin group
4 weeks
Scheerens [66] mild 29 13 lebrikizumab greater response in high-IgE,
2014 16 placebo high-eosinophil and
s.c. every 4 weeks high-periostin patients
Noonan [68] not controlled despite 212 125 mg changes in FEV | were higher in
2013 ICS therapy 250 mg patients receiving lebrikizumab but
500 mg not clinically significant
placebo
s.c. monthly
Corren [6] steroid-dependent 219 250 mg T FEV, in high-periostin group
2011 placebo




Dupilumab
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Pelaia C. Expert opinion on biological Therapy 2017;17: 1565



Dupilumab

* VCAM gibi adhezyon molekdillerini blokaji
e Eozinofillerin akcigerlere ulasmasini engelleme
 Mukus sekresyonunu azaltir

* Bazal membran kalinlasmasini engeller




Dupilumab- Faz 2a

 Randomize, cift kor, plasebo kontrolli paralel grup calismasi

e 18-65 yas orta-agir kontrolsiiz

e Eozinofil 2300 / ul

e ACQ5>1.5

e Son 2 yilda sistemik steroid gerektiren en az 1 astim atagi geciren
* Primer sonlanim: 12 haftalik tedavi siiresince alevlenme

 Sekonder sonlanim: Ilk ataga kadar gecen stire, FEV1 deki, ACQ, PEF
ve sabah ve aksam semptomlarindaki degisiklik

Wenzel S, et al. NEJM 2013;368:26




 N: 104
e 1:1
* 300 mg dupilumab haftalik enjeksiyon

A Exacerbations — Primary End Point
60+

504

44%

40

87% reduction

30+ P<0.001

204

Proportion of Patients
with Exacerbation

104

Placebo Dupilumab
(N=52) (N=52)
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Stable background ] of inhaled or placebo
50- T -
o= therapy < glucocorticoid monotherapy
o8 =
S 45- =
o <
T 40+ e0
o
- 3 Placebo
0 354
©
S 30
o
S 254 Hazard ratio, 0.10
T (95% Cl, 0.03-0.34)
2 ] P<0.001
& 154
E
10-
O Dupilumab
5- el i s
e TI | | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10 11 12
Week
No. at Risk
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e Gece uyanmalarinda {,
e Salbutamol kullanimi 4,

 FeNO, TARC, Eotaxin ve IgE,

* Eozinofil dizeyi az degisiklik veya ayni




Dupilumab faz 2b

* Cift kor randomize, paralel grup
e 174 merkez 16 ulke
e > 18 yas

e Orta-yuksek doz IKS+LABA(fluticazone propionate =250 mcg veya es
deger)

 ACQ-5 skoru 21.5

e Prebronkodilatér FEV1: %40-80 reversibilite :%12 ve 200 ml
* Son 1 yilda sistemik steroid veya acil basvurusu veya hastaneye yatis.
e 14-21 gun tarama donemi -24 hafta tedavi-16 hafta takip

Wenzel S, et al. Lancet 2016:388:31-44




* Placebo

e 200 mg 4 haftada 1
e 200 mg 2 haftada 1
300 mg 4 haftada 1
* 300 mg 2 haftada 1

e Eozinofil 300 veya 1, 300,




Sonlanim noktalari

* Primer: 12. haftada FEV-1'deki degisiklik

e Sekonder: 12. ve 24. haftalarda bazale gore
e FEV1'deki yuzde degisiklik,
e alevlenme, agir alevlenmeye kadar gecen sire,

e sabah ve aksam astim semptom skorlari,

ACQ-5 ve AQLQ skor,

e Kurtariciilag kullanimi




Least-squares mean
change in FEV, (L)

changein FEV, (L)

Least-squares mean

Least-squares mean
change in FEV, (L)

—e— Placebo —+— Dupilumab 200 mg N . 776
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0-40 every 4 weeks EOZZ 300 9325

" Eo0z<300 - 451

change in FEV, (%)

ﬁ
Least-squares mean

200 mg 2 veya 4 hafta
300 mg 2 veya 4 hafta

e
b ek =

change in FEV, (%)

Least-squares mean

Least-squares mean
change in FEV, (%)
T




Placebo Dupilumab
200 mg every 4 weeks 300 mg every 4 weeks 200 mg every 2 weeks 300 mg every 2 weeks
Overall population (n=776)
Total number of participants 158 154 157 150 157

LS mean change in FEV, from baseline at week 12* (L)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 12 (%)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (L)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (%)
LS mean difference vs placebo
pvalue vs placebo

=1 severe exacerbation event in the 24-week
treatment period

Adjusted annualised severe exacerbation event rate
estimate

Risk reduction vs placebo (%)

p value vs placebo

0-12 (0-03); 129 0-21(0-03); 134

0-10 (0-01-0-18); 134

0-24(0-03); 134 0-28 (0-03);146
0-12 (0-04-0-21); 134 0-16 (0-08-0-25); 146
0.0304 0.0048 <0.0001 0-0002
13-53% (1-90); 134 14-03% (1-86); 134 18-00% (1-89); 136 17.75% (1-84); 146
7-47 (2-29-12-65); 134 7-97 (2-85-13-09); 134  11.94(6:77-17-11);136 1169 (6-59-16-80); 146

0-31(0-03); 136
0-20 (0-11-0-28); 136

6-06% (1-89); 129

0-0047 0-0023 <0-0001 <0-0001
. __________________________________________________________________________________________________________________________________________________________|
0-13 (0-03); 125 0-23 (0-03); 126 0-26 (0-03);132 0-29 (0-03); 135 0-28 (0:03); 143
0-10 (0-01-0-19) 0-13 (0-04-0-21) 0-16 (0-07-0-24) 0-16 (0-07-0-24)

0-0218 0-00}2 O‘OOOE 0-0004

7-01% (1-87); 125 14-52% (1-90); 126 15-68% (1-86); 132 16-62% (1-88); 135 17-34% (1-83); 143

7-51(2:35-12:67) 8-67 (3-58-13-77) 9-60 (4-47-14-74) 10-33 (5-26-15-40)
Q0040 g.0000 Q0002 <0.0001
41/158 (26%) 23/150 (15%) 29/157 (18%) 13/148 (9%) 17/156 (11%)
0-897 (0-619-1-300) 0-415 (0-260-0-664) 0-599 (0-396-0-907) 0-269 (0-157-0-461) 0-265 (0-157-0-445)
53-7% (17-3-74-1) 33-2% (-13-8t0 74-1) 70-0% (43-5-84-1) 70-5% (45-4-84-1)
0-0093 0-1380 0-0002 0-0001




=300 eosinophils per pL (n=325)

Total number of participants

LS mean change in FEV, from baseline at week 12* (L)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 12 (%)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (L)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (%)
LS mean difference vs placebo
pvalue vs placebo

=1 severe exacerbation event in the 24-week
treatment period

Adjusted annualised severe exacerbation event rate
estimate

Risk reduction vs placebo (%)

p value vs placebo

68
0-18 (0-05); 58

10-17% (3-32); 58

0-22 (0-05); 52

12-83% (3-22); 52

19/68 (28%)

1.044 (0-572-1.904)

62
0-26 (0-06); 53
0-08 (-0-07 to 0-23)
0-2774

17-93% (3-43); 53
7:76 (<155 to 17-07)
0-1018
0-28 (0-06); 50
0-06 (-0-09 to 0-21)
0-4349

18-87% (3-36); 50
6-04 (-3-04 to 15-12)
0-1913
7/59 (12%)

0-358 (0-158-0-809)

657% (83-87-2)
0-0329

66 65 64
0-35(0-05); 55 0-43 (0-05); 57 0-39(0-05); 59
0-17 (0-03-0-32) 0-26 (0-11-0-40) 0-21 (0-06-0-36)
0-0212 0-0008 0-0063

21-57% (3-32); 55
11-40 (2-28-20-52)

25-91% (3-32); 57
1574 (6-61-24-87)

25-80% (3-35); 59
15-63 (6-47-24-80)

0-0145 0-0008 0-0009
0-37 (0-05); 57 0-38 (0-05); 59 0-38 (0-05); 58
0-15 (0-01-0-30) 0-16 (0-02-0-31) 0-16 (0-01-0-30)
0-0401 0-0264 0-0345
23-31% (3-20); 57 22-89% (321); 59 24-92% (325); 58
10-48 (1-66-19:31) 10-07 (1-23-18-90) 12-09 (3-20-20-97)
0-02 0.0257 0.0078
11/66 (17%) 5/64 (8%) 7164 (11%)
0-678 (0-356-1-290) 0-300 (0-133-0-678) 0-201 (0-078-0-517)

35-1% (-49-9t071.9)
0-3119

71-2% (24-3-89-1)
0-0116

80-7% (44-1-93-3)
0-0024



<300 eosinophils per pL (n=451)

Total number of participants

LS mean change in FEV, from baseline at week 12 (L)
LS mean difference vs placebo
p value vs placebo

LS mean change in FEV, from baseline at week 12 (%)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (L)
LS mean difference vs placebo
pvalue vs placebo

LS mean change in FEV, from baseline at week 24 (%)
LS mean difference vs placebo
pvalue vs placebo

=1 severe exacerbation event in the 24-week
treatment period

Adjusted annualised severe exacerbation event rate
estimate

Risk reduction vs placebo (%)

p value vs placebo

90
0-10 (0-04); 71

4-82% (2-16); 71

0-09 (0-04); 73

4-65% (2-21); 73

22/90 (24%)

0779 (0-493-1:231)

92
0-19 (0-04); 81
0-09 (-0-01to 0-20)
0-0795

11-03% (2-14); 81
6-20 (0-37-12-04)

0.0371

0-21(0-04); 76
0-12 (0-01-0-22)

plath

12-04% (2:21); 76
739 (1:38-13-40)
0-016

16/91 (18%)

0-445 (0-252-0-786)

42:9% (-159t071-9)
01209

91
0-18 (0-04);79
0-08 (-0-02t0 0-18)
0-1231

10-02% (2:08); 79
520 (-0-61t0 11.01)
0-0791
0-20 (0-04); 75
0-10 (-0-00to 0-21)
0-0536

11-62% (2-16): 75
6-97 (0-98-12:95)
0-0228

18/91 (20%)

0-489 (0-286-0-837)

37-2% (-24-3t0 68:3)
0-1819

85
0-25 (0-04); 79
0-15 (0-04-0-25)
0-0057

13-63% (2-14); 79
8-81(2:93-14-69)
0-0034
0-23(0-04); 76
0-14 (0-03-0-25)
0-0104

93
0-22 (0-04); 87
0-12 (0-01-0-22)
0-0262

12-56% (2-06); 87
774 (1.98-13-50)
0-0086
0-23 (0-04); 85
0-14 (0-03-0-24)
0-0109

13-41% (2-22); 76
875 (2.70-14-81)
0-0047
8/84 (10%)

0-253 (0-124-0-516)

67-6% (24-4-85-9)
0-0081

12-55% (2-12); 85
7-90 (1-98-13-81)
0-009

10/92 (11%)

0-313 (0-170-0-576)

59-9% (16-1-80-8)
0-0152



Adjusted annualised severe exacerbation rate, estimate (95% Cl)
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(0-158-0-809) $

(0-133-0-678)

0-4-

(0-078-0-517)

0-3 1

0-2

Adjusted annualised severe exacerbation rate, estimate (95% Cl)

(n=68) (n=59) (n=66) (n=64) (n=64)
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%
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=
<
0 —
Placebo 200 mg 300 mg 200 mg 300 mg
(n=90) every every every every
4weeks 4weeks 2 weeks 2 weeks

(n=91) (n=91) (n=84) (n=92)




=300 eosinophils per pL (n=325)
Total number of participants

LS mean change in ACQ-5 score* from baseline to
week 24

LS mean difference vs placebo
p value vs placebo

LS mean change in AQLQ global scoret from baseline
to week 24

LS mean difference vs placebo
p value vs placebo

LS mean change in AM asthma symptom scoref from
baseline to week 24

LS mean difference vs placebo
p value vs placebo

LS mean change in PM asthma symptom scores from
haseline to week 24

LS mean difference vs placebo

p value vs placebo

68 62 66 65 64
-1.17 (0-13); 52 -1.48 (0-13); 50 -1:38 (0-12); 57 -1.59 (0-12); 59 -172(0-13); 58
-0.31(-0-66t0 0.05)  -0-21(-0-55t0 0-14) -0-42 (-0.76 t0-0-07) -0.55 (-0.90 to -0-20)
0.0878 02371 0-0171 0-0021
|
079 (0-13); 53 1.32 (0-14); 50 1-22(0-13); 57 1.46 (0-13); 58 1.57 (0-13); 56
053 (0-16-0-90) 0-43 (0-07-0.79) 0-67 (0-31-1.03) 078 (0-42-1.15)
Q.0024 Q.0184 Q0002 <0.0001
-0-45 (0-07); 55 0-61(0-08); 53 -072 (0-07); 58 -0-69 (0-07); 59 -0-68 (0-08); 58
~016(-037t00-04)  -0-27 (-0-47 to -0-07) ~024(-0-44t0-0-04)  -0-23 (-0-44t0-0-02)
01208 0-0094 0.0212 0-0285
|
-0-45 (0-08); 56 ~0.72 (0-09); 53 -0.76 (0-09); 58 ~0.72 (0-09); 59 -0-84 (0-09); 58
-0.28 (-0.52t0-0-04)  -0-31(-0-55t0 -0-08) -0.28 (-0-51 to -0-04) -0-39 (-0-63to -0-15)

oL Qoozo qooce oy



Placebo Dupilumab
200 mg every 4weeks 300 mg every 4 weeks 200 mg every 2 weeks 300 mg every 2 weeks
(Continued from previous page)
<300 eosinophils per pL (n=451)
Total number of participants 90 92 91 85 93
LS mean change in ACQ-5 score* from baseline to -1-13 (0-10); 75 -1.26 (0-10); 76 -1-34(0-10); 75 -1-46 (0-10); 75 -1-29(0-10); 87

week 24
LS mean difference vs placebo
p value vs placebo

LS mean change in AQLQ global scoret from baseline
to week 24

LS mean difference vs placebo
p value vs placebo

LS mean change in AM asthma symptom scoref from
baseline to week 24

LS mean difference vs placebo
p value vs placebo

LS mean change in PM asthma symptom score} from
baseline to week 24

LS mean difference vs placebo

p value vs placebo

1.01 (0-11); 74

-0-30 (0-07); 77

-0-35 (0-08); 76

~0-13(-0-41t0 0-14)
0-3505
105 (0-11); 77

0-04 (-0-26 to 0-35)
0-7703
-0-48 (0-06); 81

-0-18 (-0-35t0 0.00)
0-0517
-0-40 (0-07); 82

-0.05 (-0-26 to 0-15)
0-6147

~0-21(-0-49 to 0.06)
0-1328
1-20 (0-11); 75

0-19 (-0-11 to 0-49)
0-2176
~0-42 (0-06); 77

-0-12 (-0-30 to 0-06)
01964
~0-48 (0-07);78

~0-14 (-0.34 t0 0.07)
01987

~033(-0-61t0 -0.05)

0-0201
EEEE—

1.06 (0-11); 74

0-05 (~0-26 to 0-36)
0-7400
-0-50(0-07); 77

-0-20(-0-38t0 -0.02)
0-0305
-0.52(0.08); 77

-017 (-0.38 t0 0.04)
0-1040

-0-17 (-0-44 to 0-10)
0-2259
1.07 (0-11); 85

0-06 (-0-24t0 0:36)
0.6899
~0-48 (0-06); 87

-0-18 (-0-35 to -0-00)
0-0444
-0-46 (0-07); 87

~0-11 (-0.32t0 0.09)
02733



e Dupilumab’in her iki haftada bir kez uygulanmasi alevlenmeleri azaltip,

FEV1 olumlu dizelmeler
e Add on tedavi olarak etkili

e Atopik dermatit ve nazal polip gibi ko-morbid durumlarda etkili tek

biolojik ajan




OLGU

Tedavi 6ncesi Tedavi sonrasi

. Hemografr? o  Eozinofilleri de 0.44 %4.8
e Eozinofi : 0.75 (10e3 %14.8

. Soluzﬂrr]rc: ;os:zlssilyon téstie' ” * FEV1T
» FEV1:1.93 (%56) rev: %26 * FEV1: 2.07 (%76)
* FVC: 1.36 (% 50) * FVC:2.79 (%79)
e FEV1%: % 70 e FEV1: %77

e AKT:8 e Ataklarda \l/

e AKT: 21
e Total IgE: 160  Total IgE: 50
e ACQ521.5 e ACO<1.5




IL-4 Dupilumab IL-13
Pitrakinra
$ \ NN / .

Lebrikizumab

Pascolizumab Tralokinumab

Anrukinzumab

1rIL-4FIu +yC .IrIL-iFIu + IL-13Ral




Table 1. Promising drugs and their target compounds. (Information from the clinical trials was retrieved on the web
https://clinicaltrials.gov/).
Drugs Molecular Target Mode of Action Experimental Discoveries Clinical Trials Refs.

thrapyrazolone)

kinase (JNK)

and downregulate the expression of TLR9.

Lebrikizumab

IL-13

Blocks IL-13

Decreased asthma exacerbation in patients. Phase 111
studies in progress.

NCTO01867125
NCTO01868061
NCTO01875003

[28-34]

Benralizumab

IL-5

Blocks IL-5

Phase 1. II and III clinical studies have shown a de-
crease in eosinophil counts as well as a reduction in the
effect of asthma in patients.

NCT02918071
NCTO02821416

[35-39]

Tralokinumab

Blocks IL-13

Inhibition of p38

Tralokinumab inhibited the development of the pheno-
type in animals.

In humans, FEV 1 improved. Clinical studies still in
progress.

NCT02902809
NCTO01592396
NCT02194699
NCTO02161757

[40-42]

receptor antagonist

persistent asthma.

Ligustrazine p38 MAPK MA PK Activates lymphocyte recruitment and infiltration. | - [43, 44]
Effective not only for asthma but also for the treatment NCTO2134028
hite <io o : " P e sinnsitis : s NCTO03020810
Dupilumab Receptor 1L-4 Inh]b]}ts signaling of | of atopic dt.{‘l]'.lﬂt]tlfs, c:hron.lc .smu:s]t]s.and [Tasa] Po]yps. . [45-50]
IL-4 and IL-13 Phase III clinical study with asthmatic patients in pro- NCT02573233
gress. NCT02414854
Omazilumab IeE Binds 1o mmunos Reduces inflammation of the IgE-mediated airways. | = ----- [51]
= globulin E e
Ligelizumab IoE Binds to immuno- Greater efficacy th.an omalizumab in inhibiting the NCT02075008 [52]
globulin E bronchial allergen response.
. .. NCTO1463644
Mepolizumab IL-5 Blocks IL-5 Decreases ”‘ac‘;;;?]‘i‘gi‘c(;iﬂ*‘rtclj‘gr‘f‘:;;fhﬂf‘L Hi chimical NCT02105948 [53.54]
i progress. NCTO02105961
SOreaees e Hme ivati ~0Sino- NCT02452190
Reslizumab 11.-5 Blocks 11.-5 Decreases recruitment and ?lCt]\ ation of human eosino . [55,56]
phils. NCT02293265
Prostaslandin D2 Reduces eosinophilic inflammation of the airways and
Fervipiprant Prostaglandin D2 to= is well tolerated in patients with moderate to severe |  ----- |57-59]




Lebrikizumab

e Humanize monoklonal antikor
e [L-4Ra/IL-13Ral yiiksek affinitesi olan solubl IL-13’0 bagliyor.

e Faz 2 calismalarda periostin yuksek grubta alevlenmeleri azaltip

solunum fonsiyonlarini dizelttigini gostermis.

e Lavolta 1 ve Lavolta 2 faz 3 calismalari yapilmis




LAVOLTA calismalari

e Randomize, cift-kor plasebo kontrolll

e 18-75 yas maksimum tedaviye ragmen kontrolsiiz astim

e Periostin ve eozinofil duzeyleri
e 52 haftalik calisma

* Primer sonlanim noktasi:
e alevlenmelerin azalmasi

e prebronkodilator FEV1'de bazale gore mutlak degisim
e ilk astim atagina gore gecen siire

* Sekonder sonlanim:

Hanania NA, Lancet Respir Med 2016;4:781-96




LAVOLTA 1:1081
LAVOLTA 2:1067

plasebo, 37,5 mg ve 125 mg

Adjusted Rate difference  Rate Rate ratio Rate ratio (95% Cl)
exacerbation (lebrikizumah- reduction  (lebrikizumab vs

rate (per patient  placebo) (%) placebo, 95% Cl)

peryear)

LAVOLTA |

Placebo 0-84

Lebrikizumab 37-5 mg 0-42 0-50 (0-37-0-67) <0-0001
Lebrikizumab 125 mg 0-59 0-70 (0-54-0-91) 0-0078

LAVOLTA II

Placebo . .
Lebrikizumab 37-5 mg 0-86 (0-66-1-12) T —
Lebrikizumab 125 mg 0-79 (0-61-1-04) ————

025 0'5 0'8 10125  2:0 25

Favours lebrikizumab Favours placebo




Biomarker high

Biomarker low

Placebo Lebrikizumab 37.5mg  Lebrikizumab125mg  Placebo Lebrikizumab 37.5 mg Lebrikizumab 125 mg
Change from baseline in FEV, (mL)
LAVOLTA |
Adjusted mean (SE) 98 (25) 201 (25) 211(25) 25(33) 38(32) 150(33)
Difference in means 103 (34t0 172) 113 (44t0 182) 13 (-78to104) 126 (35to 217)
(95% CI)
p value 0-0034 0-0013 07792 0-0070
LAVOLTA
Adjusted mean (SE) 96 (25) 184 (25) 179 (25) 87 (41) 88 (43) 107 (41)
Difference in means 88 (1810 158) 82 (12to 152) 1(-117to 118) 19 (-96to 135)
(95% CI)
p value 0-0139 0-0217 0-9889 07442
Time to first exacerbation
LAVOLTA
Patientswithevent 99 (39%) 74 (30%) 78 (31%) 35 (33%) 22 (20%) 30 (29%)
(n, %)
Median time to event
(weeks)
Hazard ratio (95% Cl) 0-58 (0-42 to 0-79) 0-65 (0-47 to 0-89) 0-52 (0-30to 0-89) 0-59 (0-35t0 0-98)
p value 0-0007 0-0071 0-0183 0-0435
LAVOLTATII
Patientswithevent 94 (38%) 75 (29%) 72 (29%) 27 (25%) 32 (32%) 25 (24%)
(n, %)
Median time to event
(weeks)
Hazard ratio 0-77 (0-56 to 1.06) 0-73(0:53t01.01) 1.37 (0-80t0 2-37) 0-95 (0-54t0 1-66)
p value 0-1151 0-0550 0-2536 0-8544



Change from baseline in AQLQ(S) score
LAVOLTA |
Adjusted mean (SE)

Difference in means

(95% CI)

p value
LAVOLTA I
Adjusted mean (SE)

Difference in means

(95% CI)

p value

078 (0-064)

0-80 (0-065)

0-93 (0-063)
0-14 (-0-03 to 0-32)

01098

0-81 (0-064)
0-01 (-0-16 to 0-19)

0-8704

Change from baseline in rescue medication use (puffs per day)

LAVOLTA |
Adjusted mean (SE)

Difference in means

(95% CI)
p value
LAVOLTA I
Adjusted mean (SE)

Difference in means

(95% CI)

p value

~0-6 (0-1)

~11(0-1)
05 (-0:9 to-0-1)

0-0256

~1.0 (0-2)
~0-4 (-0-9t0 0.0)

0-0478

0-91(0-064)
0-13 (-0-05t0 0:30)

01623

1.05 (0-064)
0-25 (0-07 to 0-43)

el

11 (0-1)
05 (-0-9 to-0-1)

0-0121

-11(0-2)
~0-6 (-1-0 to-0-1)

0-0100

0-85 (0-098)

070 (0-102)

0-73 (0-096)
~0-12 (-0-38 t0 0-15)

0-4015

0-80 (0-105)
0-10 (-0-18 t0 0-39)

0-4808

~0-8(0-2)
0.0 (-0-6 o 07)

09337

—07(02)
-03(-0-8t00-2)

01849

0-86 (0-097)
0-01(-0-26 to 0-28)

0-9293

0-62 (0-100)
~0-08 (-0-36 to 0-20)

0-5857

~1.2(0-2)
~0-4 (-1.0t0 0-3)

0-2696

-05(0-2)
~0-1(-0-6t0 0-3)

05231




e Calisma primer sonlanim noktasi acisindan etkinligi gostermemis.

* Biomarker yuksekligi de bu tedaviden yarar gorebilecekleri yeterli

derecede belirleyememis.
e Periostinin akciger dokusundaki degerleri?

e Aplastik anemi, eozinofilik pndmoni, Churg Strauss gibi ciddi yan

etkiler




Diger

* Tralokinumab IgG-4 monoklonal antikor IL-13 antikoru
e 194 orta-agir astim olgu

e 13 hafta 2 haftada 1 kez

* ACQ skorlarinda ve FEV1'de plasebo ile anlamli fark yok

Brightling CE, et al. Lancet Respir Med 2015;3: 692-701




Ozet

e Tek basina IL-13 blokajini hedef alan calismalar etkinlik anlaminda

supheli sonuclar

 |L-4 ve IL-13 her ikisini hedef alan dupilumab gibi anti IL-4’e yonelik
ajanlar alevlenmeyi, semptomlari kontrol etmede ve FEV1'de diizelme

acisindan da vyararl..
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