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Adverse Effect of Current Treatments in Airway Disease
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Asthma and chronic obstructive airway disease (COPD) are common airway diseases for which frequently
used medications include inhaled corticosteroid, long acting beta2 agonist (LABA), and long acting muscar-
inic antagonist (LAMA). Inhaled corticosteroid (ICS) is known to be related with hypothalamic-pitui-
tary-adrenal (HPA) axis suppression, reduction in growth velocity, osteoporosis, diabetes, and respiratory
infections, For years, the risks associated with the use of LABAs in patients with asthma have been uncertain
and some health care professionals have recommended a conduction of large clinical trials to gather im-
portant safety information on these products. In December 2017, the Food and Drug Administration US
removed the boxed warning on ICS/LABA combination products on the basis of results from recently com-
pleted large safety trials, In this review, evidences of medication-related adverse effects (mainly focused
on the ICS) in patients with asthma and COPD is summarized,
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Figure 1, Steroid adverse reaction,
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Table 1, Rate of serious asthma outcomes in patients taking combination products versus inhaled corticosteroids alone

ICS/LABA ICS
Study Hazard ratio (95% Cl)
Number/total number (%)

Advair 34/5,834 (0.58) 33/5,845 (0.56) 1,03 (0.64~1.66)
(fluticasone and salmeterol)
Symbicort 43/5,838 (0.74) 40/5,843 (0.68) 1,07 (0.70~1.65)
(budesonide and formoterol)
Dulera 39/5,865 (0.66) 32/5,864 (0.55) 122 (0.76~194)
(mometasone and formoterol)
Combined analysis 116/17,537 (0.66) 105/17,552 (0.60) 1,10 (0.85~1.44)

A serious asthma outcome was defined as hospitalization, intubation, or death

2. EYUE A58 HER2 A
&8 A& wlER 3HAl(long acting beta2 agonist, LABA)7} X5 ] AREE]7] Al2sE o] 5 H 2

#A APFEo| Folzl HarolP? wlgl A2 Sajolr] LABA THEAA]l AR U] ol FaEA] ¢ar k.
ICS/LABA E3tAA o theljA] wl= FDAE B2 73S AAste] oHe dlo|Eol| warning signs A8
AEs|ALA U= AT B3l QP8S FRIshs AT-E stk F AR Ao 2 xE e
2 gk o] thtE A7 At AR O™ ICS/LABA EFAA7} ICS TheAlAol vlsl 2] #a o9,
7%= A AR S AR f3l vESe] $138/dS =olA] g Aol ERlEe] 2017 w5 FDAY e |05l
warning signg AAFSICHTable 1).*

3.8

HA/COPDE B Aol A0l A5rh Basie FYAAIE ANAR) F57h AR A4 AL
S U £3) WS bdel Rowm ol TPV} Ao slow Gk, 431 0 F7e
AR W A, s 4 o142 7171 A5 Felh wasit dsoht B3
et o] Sl ielo s} 7P 3 Aol & Zlow wel

References

1. de Vreede I, Haarman EG, Sprikkelman AB, van Aalderen WM, From knemometry to final adult height: inhaled
corticosteroids and their effect on growth in childhood, Paediatr Respir Rev 2013;14:107-11; quiz 111, 137-8.

2, Neffen H, Baena-Cagnani C, Passalacqua G, Canonica GW, Rocco D. Asthma mortality, inhaled steroids, and
changing asthma therapy in Argentina (1990-1999). Respir Med 2006;100:1431-5,

3. GOLD. USA: Global strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary
disease [Internet], 2019 [cited 2019 May 18]. Available from: https://goldcopd.org/gold-reports/.

4, The Korean Academy of Tuberculosis and Respiratory Diseases. The Korean guideline for management of COPD
[Internet]. 2018 [cited 2019 May 18]. Available from: https://www lungkorea.org/bbs/?code=guide.

5. Allen DB, Inhaled corticosteroids and growth: still an issue after all these years, J Pediatr 2015;166:463-9,

6. Global Initiative for Asthma, Global strategy for asthma management and prevention [Internet], 2019 [cited 2019
May 18]. Available from: https://ginasthma.org/reports/.

7. Ahmet A, Kim H, Spier S. Adrenal suppression: a practical guide to the screening and management of this
under-recognized complication of inhaled corticosteroid therapy. Allergy Asthma Clin Immunol 2011;7:13.



H MM EZ2HObstructive Lung Disease) Volume 7, Number 2, July, 2019

8.

10.

11,

12,

13

14,

15

16.

17.

18,

19.

20,

21,

22,

23,

24,

25,

26.

27,

Broersen LH, Pereira AM, J o rgensen JO, Dekkers OM., Adrenal insufficiency in corticosteroids use: systematic
review and meta-analysis, J Clin Endocrinol Metab 2015;100:2171-80.,

Lipworth BJ. Systemic adverse effects of inhaled corticosteroid therapy: a systematic review and meta-analysis,
Arch Intern Med 1999;159:941-55.

Sasagawa M, Hasegawa T, Kazama JJ, Koya T, Sakagami T, Suzuki K, et al, Assessment of bone status in
inhaled corticosteroid user asthmatic patients with an ultrasound measurement method, Allergol Int 2011;60:
459-65,

Park HW, Ge B, Tse S, Grundberg E, Pastinen T, Kelly HW, et al. Genetic risk factors for decreased bone
mineral accretion in children with asthma receiving multiple oral corticosteroid bursts, J Allergy Clin Immunol
2015;136:1240-6,e1-8,

Park HW, Tse S, Yang W, Kelly HW, Kaste SC, Pui CH, et al. A genetic factor associated with low final bone
mineral density in children after a long-term glucocorticoids treatment, Pharmacogenomics J 2017;17:180-5.
Calverley PM, Anderson JA, Celli B, Ferguson GT, Jenkins C, Jones PW, et al, Salmeterol and fluticasone propio-
nate and survival in chronic obstructive pulmonary disease, N Engl J Med 2007;356:775-89.

Yang IA, Clarke MS, Sim EH, Fong KM. Inhaled corticosteroids for stable chronic obstructive pulmonary disease,
Cochrane Database Syst Rev 2012;(7):CD002991.

Chen D, Restrepo MI, Fine MJ, Pugh MJ, Anzueto A, Metersky ML, et al, Observational study of inhaled cortico-
steroids on outcomes for COPD patients with pneumonia, Am J Respir Crit Care Med 2011;184:312-6,
Cheng SL, Wang HC, Cheng SJ, Yu (J. Elevated placenta growth factor predicts pneumonia in patients with
chronic obstructive pulmonary disease under inhaled corticosteroids therapy, BMC Pulm Med 2011;11:46,
Malo de Molina R, Mortensen EM, Restrepo MI, Copeland LA, Pugh MJ, Anzueto A. Inhaled corticosteroid
use is associated with lower mortality for subjects with COPD and hospitalised with pneumonia. Eur Respir
J 2010;36:751-7.

Calverley PMA, Stockley RA, Seemungal TAR, Hagan G, Willits LR, Riley JH, et al. Reported pneumonia in
patients with COPD: findings from the INSPIRE study. Chest 2011;139:505-12.

Crim C, Calverley PM, Anderson JA, Celli B, Ferguson GT, Jenkins C, et al, Pneumonia risk in COPD patients
receiving inhaled corticosteroids alone or in combination: TORCH study results, Eur Respir J 2009;34:641-7.
Vestbo J, Serensen T, Lange P, Brix A, Torre P, Viskum K, Long-term effect of inhaled budesonide in mild
and moderate chronic obstructive pulmonary disease: a randomised controlled trial, Lancet 1999;353:1819-23.
Janson C, Larsson K, Lisspers KH, Stdllberg B, Stratelis G, Goike H, et al. Pneumonia and pneumonia related
mortality in patients with COPD treated with fixed combinations of inhaled corticosteroid and long acting 82
agonist: observational matched cohort study (PATHOS), BMJ 2013;346:£3300,

Thorsson L, Edsbédcker S, Kéllén A, Lofdahl CG. Pharmacokinetics and systemic activity of fluticasone via Diskus
and pMDI, and of budesonide via Turbuhaler. Br J Clin Pharmacol 2001;52:529-38.

European Medicines Agency. Inhaled corticosteroids containing medicinal products indicated in the treatment
of chronic obstructive pulmonary disease [Internet]. 2016 [cited 2019 May 18], Available from: http://www.ema,
europa.eu/ema/index.jsp?curl=pages/medicines/human/referrals/Inhaled_corticosteroids_for_chronic_obstructive_
pulmonary_disease/human_referral_prac_000050.jsp&mid=WC0b01ac05805¢510f,

Lee CH, Jang EJ, Hyun MK, Lee NR, Kim K, Yim JJ. Risk of hospital admission or emergency room visit for
pneumonia in patients using respiratory inhalers: a case-crossover study. Respirology 2013;18:1116-27.
Wands JR, Chura CM, Roll FJ, Maddrey WC. Serial studies of hepatitis-associated antigen and antibody in pa-
tients receiving antitumor chemotherapy for myeloproliferative and lymphoproliferative disorders. Gastroenterol-
ogy 1975:68:105-12,

Tur-Kaspa R, Burk RD, Shaul Y, Shafritz DA, Hepatitis B virus DNA contains a glucocorticoid-responsive
element, Proc Natl Acad Sci U S A 1986;83:1627-31,

Lau JY, Lai CL, Lin HJ, Lok AS, Liang RH, Wu PC, et al, Fatal reactivation of chronic hepatitis B virus infection
following withdrawal of chemotherapy in lymphoma patients. Q J Med 1989;73:911-7.



H MM EZ2HObstructive Lung Disease) Volume 7, Number 2, July, 2019

28,

29,

30.

3L

32,

33.

34.

Kim TW, Kim MN, Kwon JW, Kim KM, Kim SH, Kim W, et al. Risk of hepatitis B virus reactivation in patients
with asthma or chronic obstructive pulmonary disease treated with corticosteroids. Respirology 2010;15:1092-7.
Brassard P, Suissa S, Kezouh A, Ernst P, Inhaled corticosteroids and risk of tuberculosis in patients with respira-
tory diseases, Am J Respir Crit Care Med 2011;183:675-8.

Lee CH, Kim K, Hyun MK, Jang EJ, Lee NR, Yim JJ. Use of inhaled corticosteroids and the risk of tuberculosis,
Thorax 2013;68:1105-13,

Lee CM, Heo J, Han SS, Moon KW, Lee SH, Kim Y], et al, Inhaled corticosteroid-related tuberculosis in the
real world among patients with asthma and COPD: a 10-year nationwide population-based study. ] Allergy
Clin Immunol Pract 2019;7:1197-206.€3.

Castle W, Fuller R, Hall J, Palmer J. Serevent nationwide surveillance study: comparison of salmeterol with
salbutamol in asthmatic patients who require regular bronchodilator treatment, BMJ 1993;306:1034-7.
Nelson HS, Weiss ST, Bleecker ER, Yancey SW, Dorinsky PM; SMART Study Group. The Salmeterol Multicenter
Asthma Research Trial: a comparison of usual pharmacotherapy for asthma or usual pharmacotherapy plus
salmeterol, Chest 2006;129:15-26,

Seymour SM, Lim R, Xia C, Andraca-Carrera E, Chowdhury BA. Inhaled corticosteroids and LABAs - removal
of the FDA's boxed warning, N Engl ] Med 2018;378:2461-3,



