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When should we consider the use of macrolides in asthma patients?
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Macrolide antibiotics, which reversibly bind to ribosomes, are commonly used for treating respiratory
infections by inhibiting RNA-dependent protein synthesis. They are characterized by a macrocyclic
lactone ring, which is either 14- [erythromycin, clarithromycin and roxithromycinl, 15- [azithromycinl, or
16-membered (spiramycin, josamycin, and midecamycin).

Macrolides, especially azithromycin, are known to have not only antibacterial but also immunomodulatory
effects. Numerous in vivo and in vitro experiments have provided evidence that macrolides modulate
neutrophil, eosinophil, and lymphocyte activity. Therefore, they can be used to treat chronic inflammatory
diseases, including severe asthma, bronchiectasis, COPD, cystic fibrosis, and chronic rhinosinusitis. A recent
double-blind randomized controlled trial demonstrated that azithromycin is particularly effective in reducing
asthma exacerbations. Thus, the GINA guideline recommends considering the addition of azithromycin in
step 5 of adult asthma that is not controlled even with high-dose ICS/LABA.

However, the long term use of macrolides requires the emergence of resistant bacterial infection to be
taken into consideration. In addition, gastrointestinal side effects, such as diarrhea, are common. Therefore,
the long term use of macrolides requires careful selection.

Herein, the mechanism of immunomodulation of macrolides, their indications, and precautions in

patients with asthma have been discussed.
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MacrolideZ] @*3Al+= macrocyclic lactone ring& 2§kl il 71 30 et 1428 (erythromycin,
clarithromycin, dirithromycin, roxithromycin), 15Z®(azithromycin), 183 1628 (josamycin,
midecamycin, rokitamycin, spiramycin)2.& 2FE . MacrolideZ ZAYAI= HlH2] 508 g H£of 714
o2 ZAglslo] RNA &4 il FAJS Ao 24 A(Bacteriostatic) A= YEF O, Streprococcus,
Haemophilus, Staphylococcus, Moraxella®t == 587] 734 2] &3t YRItolY Mycoplasma, Legionella
oF A2 v P E Y ¥t Bataol7] wizol| T&7] Aol AT E5HA AREE AL Q= A0
P, A% macrolideA] FAYA= Altolle] T8 2-gol o= FASHE(ES], 7% dF), T84 24,
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Al ZHZ 2|8t Macrolide?| -2(FHE0ET A U 7jo|=2}9l)
A= A AFoA Macrolide?d 2Ju] &= G35 S A7 B &gte=d], ohet 20134
Throaxol] E11%H AZISTAT ol w2 5354 A 8kx}of|A] Primary outcome®| Q& F4 2ts) SHofA A
A EAol| A= 2T Azithromycin TR 7o) 2po]& HolA| Zotgl o, BlaAkA] HA| 0= SHFSH3L
S o 9Ju] Q= FA oksto] ZkA Ayt Yebgthy B skt A9 20159 Cochrane reviewol] THEH
BFAE|E0| 7 B Rt HA o), HAY 2AE, HA9 419 4, W75, UFTRIA ARGRIE 59 SH
A FHAA AFHES BEole AR o AE BAFHOE o5t ol& Uehliz] Fotck. 18,
2015Q97HA] 9] thE-E9] A= A S, &9, &, ARE7IZE 5o thefsto] HAloA 9] macrolideA| &
A9 852 B7Fot=dl AT QQIHE E3SE HE Aol A 671 ol AR & BItE wgsto] 7T AR
A19] &) A= ERIE &= Lot

oj2|gt ¥iF oA 20179 Lancetolli= H| w4 H-2 SAfof A & HARIEH o|FBHSA R A7 B
NEAUCHAMAZES study)’. SUAH R0 =0}t X444 WA 9] ARgol| = Eotal 2EEA] Gh=(Asthma
control questionnaire (ACQ) = 0.75) 4] 2EE &9 vjsto] 213792 Azithromycinwd} 20779 2] o
F99] 47 SEEQT, 4857 FoF 9 TSR Azithromycin®] £%¥2 5 33] 500 mg FoFst¥ch &
Aol A= Azithromycinatoll Al 487147 S 23ke] W1 oF 4+o]d 2| 3of| A Wi §-23h 541 Ui,
HA 2AE(ACQ) E H7| A E GA] 9ou] Q= 542 e Atk AMAZES study®] tidex=te] 42 4
HEH HEAY 60A 7HFe] vlad uo] kat, A-FA|S 29 kg/m” WLIR HITEEA7} o] 3=,
B ACQG 1.5014) 181l 11-&5F AH|E0| & ARl 85%= HiF 55 H4]o] 5= AW AU

AMAZES study ©]% GINA Zto|=giRlofA= Al SRboflA, 187 FAAHZO|EE ARSI SA4ol
AR of= 55 4] B4 F 33] azithromycin 852 Evidence B2 F35kaL Qlot. T3 F ol 67
4 oA AFESIAS A9 AT St SHEIQ7] W] 671€E oA AFEE AL AskaL AT ERS/ATS
7hol =21 HAT GINA step 5°%= o A5] SA4f0] AEEAY 2AEA] o= 4?1 A 2tsto] Macrolide &
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2) Macrolide gHd#|e] 7| =oj|Me| etHF=1te| 7|
Macrolide @AI7} 71& f&] avE el 7140 disiAs dARE 2 A7) ]ich SRpoA
9] A= M4 B ofzt YA 495, 71ERAEAS, T EAAE A 5] thofel Aslo A FAF 2Ho 4%

< HojFS & ofuzt 7| EA HA A A5 FAE FRIstlon, o]Q]of Al A 9 FEAHAE
[L-8, 35, SARE 9 SARE vi7]] 24, THIZ Al EZIRL, AN ik, 7|8 b2 dE 45 A4E S
g3t B AFEo] KU, AR HEst FAS 71HS dYH 02 of 7157 ol FANE the3 e
717E0] BgH o g 283 7hs/do] =t

AR = Macrolide A0 25t 71:9] tzrgolnt. QA AF5HE Macrolide A= Streprococcus,

Haemophilus, Staphylococcus, Moraxellas 3714 w50l A7t4 02 2-8sh= 7107 A& A Qr}. o]
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U= Aletolal, o3k Alte] iRl S717F sh71 ] vbd d5o] HQlo] Har, Ao iy, S/t A
go] 9l&°] 16s rRNAE o]-83t HEtAw AlEA 7|99 nfo]A2utol g ATES Bafl I At A4
AMAZES study®] &+ 34993} Azithromycina® 2782 7|A 9} 4850\ Haemophilus influenza® %<
]JT_OH £ 1 222 A9 Fojult Mot gloy Azithromycine M9 Foju]et 44t yehute A2

QASFATH?. AldtE of e} ol g3te B1H HE7E Qe 7= AujA 23] MacrolideAYAIE A
192 W type 1 interferon®] H8]7} Z715}3L rhinovirus®] 54 Y= @7 B s Ao,
FRA 7184 AR Ao Aghol] a3 Y= 0= ot ALolA Toll-like receptor (TLR)
9 Tyrosine receptor kinase (TRK) AgZo] thgt A @17} Qo= B 17} e, &35t o]t Ao dg
Aol tiet A A7t macrolide A7} 50s F|E &0 710 S017F JAE 5h=0] HDACO|Y chitinase &
I 22 g Ao 213 Agstod] 047*1]5 = 835 YePE 7]4o] A7 & s,

oA g o 2 A Alte] Hsto] mhE FdFaolnt. B A= FUiAlRte] st 83 FFS
A3 G Al FA] 92 =9 Eﬂ‘?‘%ﬁﬂ% Z243ho) w2t A5 240 F83 JTZ of= Zo| LA Stk
Azithromycing -850 & ufo-A 4] Bdlo] 2o451%9-S W] Lachnospiraceae, Ruminococcaceae2} -2
commensal clostridia”} ZA 7151131, AW opAE|o] EZ} F7etgint. 3t o] Z A H3kE thH-S tHA]
o o]AE &5to] FiAleE HSHAX] uRe-A0f HAS Frskle o YRl HARE R §F50] F4axst
A, AA A g A azithromycing £oI3 o] & AAle] HstE Hoj& A7t} glo] AA] H2joA
G- 5= &FolA ol2fRt 7| o] AEshaAlE A7 o ROl A] kgton, 12~36714 2] 4] FAF 540l
UERd Aofoll A 3479 azithromycin §£oFelal 255 AUWA|H-2] WSHS Bk o] Havonifractor, Blutia,
Clostridium XIVa2} 2-& commensal clostridium®] &718tth= 237l H 157 & SFTHe,
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A F2&e] gt aeoltt. Macrolide @48A|19] 78 &3 7282 H18A F4H82= 53] 24t
o] B8 tiF-22 AdA7olA macrolide@BAONA S5 Uehbs 7280t E3F tiiEe] A
AN SRS d2LF} Hlwste] SAZ R Fofet S7HE YA e g3tey J8 24 QTc
prolongation®] WA 4= Y= FAIRZ o] thsiAl= oAl ARG Foll mUEFo] Basitl. FA-85 7t
2 e} Qs FES A YR o] B oItk AMAZES study®] 71 AlF 4] dFolME
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Table 1. Guide for azithromycin of British Thoracic Society 2020.22
Asthma COPD Bronchiectasis
. . - 2>3(> 1 severe,
- Symptomatic despite o .
high dose ICS hospitalization) - 2 3 exacerbations
igh dose
o d ) exacerbations (12month) (12month)
Identify if suitable for — 2 1 exacerbation . ) . o
, i - Diagnosis, adherence, - Diagnosis, airway
azithromycin therapy (12month) _ ,
) , technique, smoking clearance, pulmonary
- Diagnosis, adherence, ) I
. cessation, pulmonary rehabilitation
technique check N
rehabilitation completed

Absolute) :
¢ , ) (Relative):
- Marcolides allergy Heari bal b
- Hearing or balance problems
Contra—indications - History of prolonged QTc (>450msec (male), g P
= NTM history

>470msec (female))
- Active NTM disease

- LFT abnormality

If bronchiectatic or clinical
concern of NTM infection:

Baseline ECG, LFT

Safety checks before
W Standard sputum for
starting therapy

baseline culture if possible | exclude

Review concomitant
medications for potential
interactions

Gl upset, Hearing and

ECG: 1Month bal b
alance problems
Monitoring during therapy | LFT: TMonth, and every P )
Standard sputum culture if
6Months

possible

Medication review for
potential drug interactions
and QT prolongation

Azithromycin Azithromycin 500mg thrice
(250mg/500mg)thrice

weekly for 6-12 months

weekly or 250mg daily for
6-12 months

Start Azithromycin therapy

Azithromycin 500mg thrice
weekly or 250mg daily for
6-12 months

Exacerbation rate
Review therapy at 6-12 Symptoms
months

Medication review (interaction)

Sputum microbiology, NTM growth

If therapy continued
Decide if suitable for Perform individual risk/ by ) o
, , ) ensure ongoing monitoring
ongoing therapy benefit analysis )
and annual review

Consider treatment break
for 3-6 months each
year to reduce treatment
burden (and possibly
reduce microbiological
resistance)
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%z_ “golct. AR e 7= Agl T Ao M o TS A EH Bt 11359 gaf, Bl FAA
macrolide®d/34|9] E3171 H %‘RIO S 2hQIgh vl Uk, HZ Tl o= 3 b w4 g w| d ol A
o] Aol A 718A] 5ol FakE SEApollA Bt o] Qe §4 oSt g adE A5 vt AN, A
JoIA &= of= et 75 Farste] E} ANAY 4= Y= SR ARE Fo P A7 B Qs

upAEre 2 FAgetetel A &3t -85 macrolide@ A0l HaiA= 20161 19978 2] SAE 7219 HY

_|>" o > rlr‘

#J3ke] 327k azithromycin 500 mg& FORF A77h BsIgn”, g Aol MY SA4, 4o 4
oA oJu] gl AT SRIT 4 Yeon] o] vl WA W4 FHokRIAE macrolideF RIS
H 3ol GAR|) AL 1 27} gl
3.22
Macrolide 344 @A) HAoIA 1§F0] EY2H RIS AFFNE F4 28o] H Y34 o
312 S A4 oI the ARE BEAR 5 Ak AR shfolth. FUHL HFH UL F 38)
500mg %69 Wil H: 674 o)g] FokE 2 1@6}9;% o) ofn] Qs WAFEAE 7T 5 U AL
2 Helth, Tgols B, g 0] 2%, ST B4, LN v|Re H8.02 skl 1 A48

Fo7} W Qs AREA] F9 W HUE o] "4101'01 Brltlsh Thoracic Society 2020 7}o]=&t1E vigfo.2
Table 19 918, A2|3tATH. Macrolide @AY gt 2] A1 9] ARgof| thafjAEs o H3] B2 A7t =g
St Aefoltt. shARE o]2Ijt k=3t §A] Macrolide @A3A 2] 1A SHAIE S5 5= = Hoh 42l oFA|
O 7gof| gt ko] ZEA 0= B Qsirt
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