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Severe Refractory Asthma and Genetics

Young-I1 Koh

Division of Allergy, Asthma and Clinical Immunology, Department of Internal Medicine,

Chonnnam National University Medical School, Gwangju, Korea

Asthma is multifactorial complex disorder originated from genetic and environmental factors. Some genetic variants or alleles
have been known to be associated with the presence or development of asthma. Gene polymorphisms may be associated with
declined lung function and severe exacerbations in asthma, indicating the contribution of genetic variants to the development of
severe refractory asthma. Severe refractory asthma is heterogeneous disease and may be classified into various phenotypes and
endotypes. Each endotype might be characterized by the presence of gene polymorphisms, which might be useful to determine an
endotype. In addition, patients with severe refractory asthma have been known to respond differently to asthma medications, which
may be explained by pharmacogenetics. Polymorphisms in the genes related to the pathway or receptors for drugs may determine
the good or poor responses to the medication. The pharmacogenetic studies may allow patients with severe asthma to take the most
effective personalized medicine, which may control severe refractory asthma well. Collectively, genetic testing for the presence of
severe asthma and pharmacogenetics for asthma medications may be useful for the diagnosis and management of severe refractory
asthma. (Korean J Med 2012;83:430-437)

Keywords: Asthma; Genetics; Pharmacogenetics

M = of S vA= Aoz LA UH1-3] R 5 T AR

o] 4G AT o, AUt 28] A HAlo] A 7}

AN Il TYATY DR KUY BALY el pobln, ol Aol AES WAz U

7h theFstAl EHA o= ARgsto] WA E = Tl gt ol A 19%, ofgtdol A 4.8%= LAt doflAl ofzt/dof vls|
(multifactorial complex disease)OIE]-. SHA Aol 7HA B 4u]] A= =rt}4].

P Bt ATk Sl UATEO) AL AT R S B4 FelsRols ol 2

Hajo] ubgEith 9HA Q9le oF 36:79% A= F4] ut

o
1%
i
=2
i
r]I
olo
ol
ol
riu
Sl
Y
EQ
L
HJL‘

2R F5HAA

Correspondence to Young-1I Koh, M.D.
Department of Internal Medicine, Chonnam National University Medical School, 42 Jebong-ro, Dong-gu, Gwangju 501-757, Korea
Tel: +82-62-220-6580, Fax: +82-62-225-8578, E-mail: yikoh@chonnam.ac.kr

Copyright © 2012 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



— Young-Il Koh. Severe refractory asthma and genetics —

A(o]st FEAA WAk jgt whgo] TA gob Al of FFAA BAE mAlstel, A, AatA, S5,
2717} Ui ofdth 54 Bk HA A 10%  HAMISH 54S wojelel SEHAS BASSITD).
AEo|AT, SH5HACR QIR AR AA B8-S AL S o] T Fgho] ofd o] Agto = thofRt 29 Y
2 olgh W) ulge] e HEe AN Gk, ¥F F & /AT Gk A0 el e, 2 SARPOIAL
SAA ol gt 71 Atet Al X 7A 7o) & T4 RS 579 SFRAHE ER871E SHIATH10].
2k Vg Aol 71 d Ex ety 718 FHe
20003 &= ©]=+ NIH®] National Heart, Lung, and Blood 272419 endotypeS RSl = A|EE Sl 9loH, X
Instituteof| 4] S-5-Z 4ol gt 2ee ThEo] 20019 8712 A, WA a4, e gESH 2, AERAAL A=
gt = o] FoJdl= Severe Asthma Research Program of gt v FA R ERdhH, Ry A% 3
(SARP)©| A|ZFE]Q11[6], 2000 &= American Thoracic Society o] QITh11].
(ATS)o A TS ol gt A9 9 7|&e TstTT]. T A Fagt 6719 o]} Fis] A'E sk
o] 4]+= European Network for Understanding Mechanisms ZAo] Hx] o= A F2 It= Aow dEA 9
of Severe Asthma (ENFUMOSA)YE WHSo] 534S A wjiol[12), H4leke Amo] st ¥hgo] Raai) gl
SRl ISITHS]. SARP= ATSS| $5349] 7|&S o]8-st B A =3k 3 HA = F
Table 1. Candidate genes in loci linked to asthma and the intermediate phenotypes
Chr  Loci Gene Asthma IgE SPT AHR Eos
1 1p31-34 IL-10, IL12RB2 v v
2 2pl4.1 DPP10 4 4 v 4
2 2933 CD28, TGF-o. v v
5 5pl5, 5q23-31 1L-3,4, 5,9, 13, GM-CSF, ADRf2, CD14, GCR v
6 6p21 TNFa, HLA v v v
7 Tplspld GPR v v
7 79362 TCRo, IL-6 v
9 99313 TMOD v v
11 11q13, 11pl5 FCER1B, CC10/CC16 v v v v
12 12q13-24 INFy, SCF, IGF1, STAT6, NOS1, LTA4H v 4 v
13 13q14 TPT1 v v v
13 13q14.2 PHF11 v 4 v
14 14q24 PTGDR v v v
14 14ql1, q32 TCRo/8, MCC v
16  16pl2,p22-24 IL-4Ra v
17 17pll1, q12-21 CC chemokine cluster v v
19  19q13 TGFB, IL-11, CD22 v v
20 20p13 ADAM33 4 4 v

SPT, skin prick test; AHR, airway hyperresponsiveness; Eos, eosinophil; IL. interleukin; DPP10, dipeptidyl peptidase 10; CD, cell dif-
ferentiation antigen; TGF-o, transforming growth factor-a; GM-CSF, granulocyte macrophage colony stimulating factor; ADRB2, adre-
nergic receptor; GCR, glucocorticoid receptor; TNF-a, tumor necrosis factor-a; GPR, G-protein coupled receptor; TCR, T-cell receptor;
TMOD, tropomyosin-binding protein; FCER1f, IgE binding receptor B; INFy, interferon y; SCF, stem cell factor; IGF1, insulin-like
growth factor; STATS6, signal transducer and activator of transcript 6; NOS1, nitric oxide synthase 1; LTA4H, leukotriene A4 hydrolase;
TPT1, tumor protein; transitional controlled 1; PHF11, PHD finger protein 11; PTGDR, prostaglandin D2 receptor; TCRa/5, T-cell re-
ceptor o/6; MCC, mutated in colorectal cancers; ADAM33, adhesion disintegrin and metalloprotease 33. Adapted from Lee et al [18].
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[15], G protein-coupled receptor for asthma susceptibility (GPR)
Tpl15-pl4 [16], and prostaglandin D2 receptor (PTGDR) 14q24
[17] AAG AR = A A wbAla)l vy 7354 S EE=E A
o= AdefA Sk

GWAS 9172 3 el S5k AAFAAH: I 20
Helsterh. ofs RS F BT Bl Hehia e %
S Qe QA WA Aeto] gl Ao Seld f

HA}= ORMI-like 3 and gasdermin B (ORMDL3-GSDMB),
IL-33, IL-1 receptor-like 1 (IL-1RL1), RAD50 homolog and IL-13
(RADS0-IL13), major histocompatibility complex class II DR/DQ
(HLA-DR/DQ) 502 &4&A Ut

o o AzlEo0] HAlo] by HelEs Aog ofeA]
UAITE, AR ZF fAApe) A Ao 7]ofske fRlE
(attributable risk fraction) 3.9-24% A== F2 Holrt18].

Table 2. Asthma susceptibility genes identified by genome-wide association studies

Rs number Gene Races
Rs7216389 ORMDL3 Caucasian
Rs10762058

Rs7088181 CTNNA3 Korean
Rs142010 ILIRL1 Caucasian/Korean/Taiwan
Rs11778371 PDE4D Caucasian
Rs3734083 TLE4 Mexican
Rs1775444 DENNDI1B Caucasian
Rs2244012 RADS0-IL13 Caucasian
Rs3771166 IL1RL1/IL18R1 Caucasian
Rs2305480 ORMDL3/GSDMB Caucasian
Rs1063355 HLA DR/DQ Caucasian
Rs1342326 IL-33 Caucasian

ORMDL3, ORM1-like 3; CTNNA3, catenin (cadherin-associated protein), alpha 3; IL1RL1, interleukin 1 receptor-like 1; PDE4D, phos-
phodiesterase 4D; TLE4, transducin-like enhancer of split 4; DENND1B, DENN/MADD domain containing 1B; RAD50-IL13, RAD50
homolog and IL-13; IL18R1, interleukin 18 receptor 1; GSDMB, gasdermin B; HLA DR/DQ, major histocompatibility complex class 11

DR/DQ. Modified from Lee et al. [18].
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