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## 5074834730 : MAJOR MEDICINE (PULMONARY DISEASE)
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PULMONARY FUNCTION TEST
SATAPORN CHAIYAKUL : PREVALENCE OF GASTROESOPHAGEAL REFLUX IN ASTHMA.
ADVISOR : PROF. SOMKIAT WONGTIM, MD., CO-ADVISOR : ASSOC.PROF. SUTEP
GONLACHANVIT, MD. 100 pp

Background Asthma is a chronic inflammatory disorder of the airways and associated with
airway hyperresponsiveness. Both asthma and gastroesophageal reflux disease (GERD) are
common. In adult patients with asthma, GERD appear to be even more common. It has been
proposed that GERD is particularly likely to be an exacerbating factor in the subgroup of patients
with poor control asthma, then the treatment of GERD may be improve asthma symptoms.

Objectives The aim of this study was to determine the prevalence of GERD in asthmatic
patients and to determine the association between GERD and level of asthma control.

Design and methods A cross-sectional descriptive study was conducted in 88 asthmatic
patients at outpatients asthma clinic. 56 of 88 contacted patients (63.64%) agreed to participate in
the study. Twenty-four-hour esophageal pH monitoring was performed on all patients.

Results The prevalence of GERD in asthmatic patients was 37.50%. Among the GERD
patients, 15 of 21 patients (71.43%) experienced GERD symptoms. The sensitivity, specificity,
positive predictive value and negative predictive value of reflux symptoms for diagnosis GERD were
71.43%, 77.14%, 65.22% and 81.82%, respectively. The prevalence of GERD was higher in
uncontrolled asthmatics than partly controlled and controlled asthmatics. Among GERD patients, the
patients with uncontrolled asthma was higher than the patients without GERD (57.17% and 25.72%,
respectively, p = 0.028) and ACT score less than twenty was higher in GERD patients than without
GERD. (80.89% and 48.57%, respectively, p = 0.024). The ACT score in the patients with GERD was
lower than in the patients without GERD. (15.10 + 5.61 and 18.40 + 5.82, respectively, p = 0.042)

Conclusion The prevalence of GERD is high in asthmatic patients. The presence of typical reflux
symptoms does not seem to guarantee the presence of abnormal acidic reflux.
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Gastroesophageal reflux disease
Vital capacity
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anudAuazianaasilaywinisdsa (Background and Rationale)

Tsniin (asthma) unssniauiesiemannan  vnlinaenaslsiednssiu
naLnG Lﬁ@lﬂfaﬁqmzﬁu waananazinivefiag  Mligileeennisle waLmiles
melality uazmulaiideadian (Wheezing) dsennnswantiazatulfie vieenadtu
arnnisine [1]

Tsniin (asthma) Lﬂu‘imf;@i"qﬁ'ﬁN@m:wmim’gﬂfmﬁ@u%azga AINN17419IANLN
filaenlszannurimislanansoiifanssuldmilouauind  fihelsaiiouszanndenas
217 dafiasfunsinedesennsveuguussiiviesgniauednatieaniinssluszazinan 11
firnuan waztlszannifesas 14.8 fesduensunisinelulsmeina [2]

filaelsmiin  (asthma) doulugfAfiadelidne  wazdnazmavduasAanissnem
wmsg (Standard treatment) Aennslienuenavaenanngs short-acting B2 agonist
dmsunisasuanaing (Symptom control) waznnslnnsfnunszazenadasannguannis
snausiany  (inhaled  glucocorticoid) emmupunssniaLTaABRAN  (aiWaY
inflammation control)  seiungaiilineuauessemsinendnediu fannasndudeciingg
dusuiaAnienanvg [3]

nznanluadaunnnaanatwis (Gastroesophageal reflux disease, GERD) il
Tmﬁlwuié’ﬂ@ﬂmfm%usluﬂ@aﬁum:Lﬂuﬁmuﬁﬁﬁf]ﬁmﬁmmuﬁﬂui@m:uumqLﬁumm:‘
Tnegtlhaaiiennisuauteuniinen (heartbum), wewsen (regurgitation), nawugunn
(dysphagia), American collage of Gastroenterology ‘l&lsdenal3an  GERD as a
symptoms or mucosal damage produce by the abnormal reflux of gastric contents into
the esophagus [4] useeralsifiannis uswuwdngawind esophageal inflammation
visa complication anntsa reflux esophagitis ufls subset asagitlae GERD #is endoscopic
viaa histologic evidence 44 esophageal inflammation

medanaznsaluadian (gastroesophageal reflux) iuanwmniidalfves e

Tonitn  (asthma) Aldmevansssenisinuuinsgu uazaINNIANEI NN Ul



finatlszimAnudn  Anugnaesniaznaaluadan (gastroesophageal reflux) ludilaelsniin
(asthma) asjfiulszanes 34% & 80% [5-6]

fsreunnnunenanniaauduiusszuing GERD  waz  asthma  Tmaewudn
prevalence ves GERD lugla asthma snnndnlutszannsviald Field et al [7] sheanu
filaer asthma 109 aw Weudu control 135 au wudnflannisuaufeuntihen (heartbum)
ludlae asthma 77% anuzfinguasua (control) & 48%  wuglaediliflennns (silent
GERD) ludilaer asthma neidd 24-hour pH monitoring 62% [8] Harding [9] wudn 24-
hour pH monitoring luglae asthma 7 GERD symptoms fipansiindnizes esophageal
acid contact time 72% aeisan 50-80% aasiilae asthma finnaz GERD sausae

Tuanzieaiuinudnlunguiilas GERD & prevalence aas asthma wnnndn
Uszannsvialy Ruigomez [10] ‘t#snaans longitudinal study in UK general practice i
cohort study #ulaes GERD 5653 s1e uazdftlae asthma 9712 sne sausid 1996 Anmnalyl 3
T wudn relative risk aasnsil asthma lugilaer GERD windu 1.2 (95% Cl 0.9-1.6) Tuanue
7 relative risk aeennsil GERD lugfilae asthma winifu 1.5 (95% Cl 1.2-1.8) wazléaslin
frlae asthma finsiinaanaides (Significant increase risk) seasnnsidly GERD tnenamns
atieBeluluanudnsifiade daugias GERD Smafiupanaidesesniadu asthma us
Lifiviedndnynieada De-Nan Wu [11] sveansluansans Chest T 2000 dfnsifisduaes
pwlaraaaenan (Aiway hyperresponsiveness) ienaaesldnsnlalnsnasin (HCL)
dnlunssgulu esophagus sesdiles asthma wsluifinnsuwdeuwlasaas vital capacity,
FEV1, peak expiratory rate, respiratory resistance

na3nn GERD enavinlsh asthma uaznga difficult asthma flennnsitiu den
feaas Tnaidedn GERD fdawinlfifianissniauzesaanas (ainway inflammation) uaz
naenaxlasiednszguannay  (bronchial hyperresponsiveness)  Jiang [12] 'l
WReudieuden asthma 30 aw 75l GERD (3flasulnz  gastroscope vie barium
esophagogram) uweniflu 2 ngu  nquusnldien omeprazole 20 mglday uwas
domperidong 6 dumi  ngud 2 Tlden v 2 neu fdnwniziugiu (baseline
characteristics) aussnnw (lung function) uaz PC20 ‘lumnsineiu wudiudsnisinem
nesusnan FEVL uaz PC20 A (p<0.05) anusiingadi 2 lifinnsildeuutlas

wineslsfimn  delaifinsdnemnugnaesniafinniaznsaluadau  (gastio-
esophageal reflux) ugilaalsaiia (asthma) lulszmelnesnnau ugnaniigslsiined

nsAnEANgnaasnsiian1aznanluadau (gastroesophageal reflux) ludilaelsndin



3

(asthma) fszsunnsmaupuaesisa (level of control) fusnsineiu  Aufluiuies
nsAnmi e AN fsanugnaasnisiinnaznsaluadewludilaalsaiia (aSthma) uash

azunaruauaadlsaiin (Ievel of control) fisneiu

Aaunisaae (Research Question)

a1onauan (Primary research question)

nsiansaluadiew (gastroesophageal reflux) Tugaalsaiia (asthma) faanugn
winlug

A10nuees (Secondary research question)

pugnaeantaznenivaden  (gastroesophageal reflux) lufuaedflszsunas

aqunu (level of controljuastsaiiafisinaiu daauuansreiiniEely wazduiusiuedials

U

mguszasruasnisiqa (Objectives)
ngilszaaAnan
(nwlng)  eAnmanugnaesnsdanseluaden (gastroesophageal reflux) u
filaelsmiin (asthma)
(medangw) © For study prevalence of gastroesophageal reflux in asthma

ngilseaarsad
(nwlne)  eAnmaaugn (prevalence) sesnisiinnsnlvadiew (gastroesophageal
reflux) luglaelsndia (asthma) Aiiniseaueneedisa (Ievel of asthma control) fiumnsing
i
(nendang) @ For study prevalence of gastroesophageal reflux in level of control of
asthma

annmgau (Hypothesis)
1. filaalsafinfimnugn  (prevalence) aesnaznaaluadiow (gastroesophageal
reflux) gandnlunguaindlaidulee
2. filaelaniiniilianunsnaaunuenniszadlsa (Uncontrolled) & daaugnaesniay
nsnlvadiew (gastroesophageal reflux) Agendndiaelsaitniiansnsanaunrennis

(controlled) wealsals



nsaumnuAnlunisIqe (conceptual framework)

17298 N17MTIATINNNE
Pulmonary function test
Methacholine challenge test
Peak expiratory flow (PEF)
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Asthma
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24-hour pH monitoring




ARLLUAUBINIGINEY
nmsdaiiinsdnmludileelsndin - (asthma)  gnae AdFunisinely

T2anenuaarinasnsal ludaamaunsnnian 2551 famau unsen 2552
\ 9

dannaiiaiu (Assumption)
nsdadalsavendia (aSthma) endulsed® nismsasenie waznismsaanig
easdfjinng punnsatiadesiail (American Thoracic Society)
Symptoms and medical history
Presence of any of these signs and symptoms should increase the suspicion of asthma
Wheezing : high-pitched whistling sounds when breathing out (a normal chest
examination does not exclude asthma)
History of any of the following :
o Cough, worse particularly at night
O Recurrent wheeze
o Different difficult breathing
O Recurrent chest tightness
Symptoms occur or worsen at night, awakening the patient
Symptoms occur or worsen in a seasonal pattern

The patient also has eczema, hay fever, or family history of asthma or atopic

diseases

Symptoms occur or worsen in the presence of
O Animals with fur

Aerosol chemicals

Changes in temperature

Domestic dust mites

Drugs (aspirin, beta-blockers)

Exercise

Pollen

Respiratory (viral) infections

Smoke

O O O 0O o o o o



0 Strong emotional expression
Symptoms respond to anti-asthma therapy
Patients's colds “go to the chest” or take more than 10 days to clear up

daunnsmsamsineuaasden (UNG  function) vieldEudunnsatage  (confirm
diagnosis of asthmajuenannilifieldgeanaguuse (severity) — reversibility uas
variability of airflow limitation
1. Spirometry (measure airway limitation and its reversibility to establish a diagnosis
of asthma)
An increase in FEV1 of > 12% (or > 200 ml) after administration of a
bronchodilator indicates reversible airflow limitation consistent with asthma
Peak expiratory flow (PEF) measurement can be an important aid in both
diagnosis and monitoring of asthma
0 PEF measurements are ideally compared to the patients's own
previous best measurements using his/her own peak flow meter
0 An improvement of 60 L/min (or > 20% of the pre-bronchodilator
PEF) after inhalation of bronchodilator, or diurnal variation in PEF of
more than 20% (with twice-daily reading, more than 10%), suggested
a diagnosis of asthma
Additional diagnostic test
o For patients with symptoms consistent with asthma, but normal lung
function, measurement of airway responsiveness to methacholine,
histamine, manitol, or exercise challenge may help establish a
diagnosis of asthma
0 Skin tests with allergens or measurement of specific IgE in serum :
the presence of allergies increases the probability of a diagnosis of
asthma, and can help to identify risk factors that cause asthma
symptoms in individual patients



Afenadal fiinnldlusuidds (operation definition)

l9p%in

(asthma)lwtamuinusinisifiadenindneienepainuaznimeme

4 a oA [ dgj
VI’NM’BQI]{]UIE]‘HW? AN

o

UssfR ¢ femsvenwiles ”Lﬂé'a‘?mﬂmmm feanatiszinlsniin
iralsanAuilunsaunin uarnavauassaeninulaniin
Asaasnenne | AmadenldBudesin (Wheezing) usluunsuenansa
$enaiing L
filaefifanisuazenniauansidnldrulsafinagliFunnsmmaiiain
Faamsmsadussannen etudu airflow obstruction dszidu
A TULsTeslsA uazANIRBLALesaINNT NI BRenaN Al

§ ¢ FEVUFVC ieandn 0.75:0.80 edinit airflow limitation

§ FEV1 reversibility e FEV is@usinnndn 12% uwazanndn

200 ml annreulfenvuaenanaanas

lunsdififtlhefiennisuazennisuandnldiunisinaselsniia wina
nemsaaanssanmLlentng azldFunsamaiiaingaansnsapy
Taansnaanax (@lrway hyperresponsiveness) Tnal433 methacholine
challenge test wlsziiuaanuifluen PC20 (Arponuidnduaes
methacholin fivinsiszsu FEV1 anas 20%) taern PC20 faendn 16
mg/ml fladn4 airway hyperresponsiveness uazl#sunnsafiageadnil

l9pn%in

filaeiinnnaznanlvadiow (gastroesophageal reflux) 3fias lnanaasin 24-hour
pH monitoring

o

filagagldFunsitadadndunanlvadiewdiasn %time pH < 4 at
lower esophagus sanndvizawindu 4% sizesn %time pH < 4 at
upper esophagus sanndnvizawindu 1%

frlaefinansmsaa 24-hour pH monitoring unslesn Y%time pH < 4 at
lower esophagus waeanadn 4% wiasn %time pH < 4 at upper
esophagus weandn 1%

nsutlana 24-hour pH monitoring 4TusunsudFagilunaniamesiily

o a o o A LA A A ey A o o
mQﬂizLNUN@ ﬂﬁuum@%ﬂﬂﬂﬂ’]Lﬂu@rlwm'ﬂﬂﬂim 1NNﬂQWN@ﬂLﬂHQ1uﬂﬁiLLﬂ@

ua uaziilunig blind luntsudana



nstlsziunnnuguussanslsaiinlfienunusisimnsmedellil  (wedilae

aanwflu 3 nqu Aa controlled, partly controlled uaz uncontrolled)

Characteristic Controlled Partly Controlled Uncontrolled
(Al of  thej(Any measure present
following) in any week)
Daytime symptoms ~ [None  (twice ~ orMore than twice/week [Three  or  more
less/week) features
Limitations of activities|None Any of party controlled
Noctumal None Ay asthma present
symptoms/awakening
[Need for reliever/  [None (twice orMore than twice/week
rescue treatment less per week)
Lung function (PEF ofNormal < 80% predicted of
FEVI)s personal  best  (if
known)
Exacerbations |None One or morelyear  |One in any week

dasnnaasnisiae (Limitation)
fulasfidinousflunisfiadaananeienipdinuaznimsan1aieslfimnis

= aa v A ¥ v d@l v a v dgj Qo O o L4 1 dl A
miﬂmmu%ﬂmimmq mmugﬂfmmuuﬁlumufmﬂmmum’m%mﬂﬁmmmL@ﬂ@mmm\i
dl ¥ o

mduanatld Aniugdisendniunsdneazlffunisnsaanssanindesynaeg  fua

nsasIadNssan g azldFunnanaaiiudusiaa methacholine challenge test

wavsasslaminaindinaglasuannnisiae  (expected  Benefits  and
Application)
L. gansanaufisannugnaesniaiansa lwadian (gastroesophageal reflux) lugilae
Tsnitn (asthma)
2. ynnnudndtlaelandia (asthma) Tasewnzdilaeitlianansanaunuennisldudl

nssneufaiiuga fimugnaesniafianenluadiaw (gastro-esophageal reflux)
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qandangueauan (Control group)  Aedunsinennnaznsalvadiew (gastro-
esophageal reflux) vnazinldimanuguussrnsannisiinanas uarana@INI0an
USsnaueni dsne 1

3. nufsanudusiusszuinanaianiaznsnluadian  (gastroesophageal reflux)

fuAugussnesanslugiaalsaiia (asthma)

ailassafinainlussudiemeisauazannsmslumsudla  (Obstacles
and strategies to solve the problems)

1. mamsaaauasanandan (pumonary function test) aralaildmuanmnizannsgud
sasnns  (acceptability criteria) uAlalpanisuuzindsnismsaalidilaednlanan
Wil ldsunnsmmatszanns 3 ase s reproducibility (repeatability)
criteria #a #in forced vital capacity (FVC) uaz forced volume in first second
(FEVL) unnsmsaare 3 pfedufimnauansnesesringeaniuaniisesacsnlsiin
150 wa.

Acceptability criteria aesnsmsaagussannilan

fnsEusuednasuazisg
Tddnngle visaazdn Tudas 1 3undiusn
whawmelaeenlduuwentalesiign 6 3und uazhited plateal athates
1 a7t lusnedid upper ainvay obstruction azlinleenuufigauindivals
visnaud plateau 1 3uni

2. msmmagussnanian (pulmonary function test) Anéredslignaesiiesannild

doya e viseang vivedougaianan uilalaanisladeyadnedaliignses



UNN 2
AMNSNUFUREanulsANsAluatauNINRRARIWNS

naznanluadaunnaanawis (Gastroesophageal reflux disease, GERD) iilw
Tmﬁlwuié’ﬂ@ﬂmfm%usluﬁ@aﬁum:Lﬂuﬁmuﬁﬁﬁf]ﬁmﬁmmuﬁﬂui@m:uumqLﬁumm:‘
Tnegitlheaziiennis wauewnshen (hearthum), weiwsas (requrgitation), ndugnun
(dysphagia) American collage of Gastroenterology 1 ianal3an GERD as symptoms
or mucosal damage produced by the abnormal reflux of gastric contents into the
esophagus [4] uneseenalaifiannis winuudngwindnsdniauaesvaena1ing
(esophageal inflammation) vianadnsiAesanlsansaluadan (reflux esophagitis)
daunile (SUbSet) 2esdiie gastroesophageal reflux Aifimangiuannisdesndasie
nsamaduiie (ENdoscopic vise histologic evidence) sfinseniauaemasnems
(esophageal inflammation)

Heartoum Ae manud@nuaufeuiivsnmdmnszgnameis (fetrosternal) enadl
Uankalufineld snifismdsens

Regurgitation #e e nsiiesannnszinnzennsluadeusniiudions pharynx
Tneitlsifennseauld nduidenthviestui snfnsnainnszimnzenmsenassnfuAs
gt laidies

Dysphagia #e eanmsnaugunn smulumefidwsnuiy vieiivaeneims
anwau (reflux esophagitis) wisaiinadnades (complications) wiv Barrett's esophagus,
esophageal cancer
u'aﬂmnﬁﬁqﬁmmmmi:uuﬁluj (Extraesophageal symptoms) aes GERD [13] wiw
Middle ear/ eustacian tube

Glue ear

Otalgia
Nasal sinusitis

Chronic sinusitis
Oral cavity

Dental erosions, Aphthous ulcer, Halitosis
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Water brash, hypersalivation
Odynophagia
Pharynx/ larynx

Pharyngitis

Posterior laryngitis, chronic laryngitis

Vocal cord ulcers, granuloma, nodules

Laryngeal, subglottic stenosis

Laryngospasm

Laryngitis stridulosa

Cancer

Sore throat, excessive throat phlegm

Postnasal drip, Frequent throat clearing, Dysphonia, Globus
Tracheobronchopulmonary tree

Tracheobronchitis

Chronic cough

Aspiration pneumonia

Pulmonary fibrosis

Chronic bronchitis

Bronchiectasis
Other

Sleep apnea

SIDS

Torticollis
Chest pain, non-cardiac

nstudunisitiadalaainlaald3s 24-hour esophageal pH test Tneldana probe
Wuvaeneins Wetufineasudunsa-se (PH) fswniavileseygavaanaimns
dquans (lower esophageal sphincter) 5cm #al4lsuiinun 24 9alss & Y%time pH
<4 atlower esophagus snnndnvizawiniu 4% vize %time pH < 4 at upper esophagus
snnndiewiniy 1% @udurunfeseuing) Sednldinauanainnisasa 33ilasi
sensitivity Andn TeeazdaeAfadelenludiheifienmauarlinauauasdenissmevialu

mefinnsdesndesszuumaiuewns (€S0phagogastioscope) udaund iilesannly
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szpzuandelifinisAsuuavsadeynaenes (Mucosal damage) anizAenisdes

n&asszuumaiuamns (€S0phagogastroscope) deazdaedfiadelunsaifiinnssnay

pavaeme s (€SOphagitis) udawintiy visefinadnaiRuafistu i Barrett’s
esophagus, esophageal cancer ainnnsdesndedazaunsnuiesziANILILLS

(severity) l&vanauuy wntes e
The Los Angeles classification grades esophagitis severity Tnald extent of mucosal
abnormality

L
2.

Grade A : one or more mucosal breaks each 5 mm in length

Grade B : at least one mucosal break > 5 mm long, but not continuous between
the tops of adjacent mucosal folds

Grade C : at least one mucosal break that is continuous between the tops of
adjacent mucosal folds, but which is not circumferential

Grade D : mucosal break that involves at least three-fourths of the luminal
circumference

dauABauilddes 4ur esophageal manometry, Bemstein test, barium
swallowing

nalnmaiiansaluagay (Reflux)

Tnedniaziinalntlasfunsnlvadiew (antireflux barrier) fiseasiaszudnanszimng

awnsuaziaenans (gastroesophageal junction) sieluuslassa¥suazaisingn
(anatomic and physiologic) usilugitlae GERD azfipansiindnfivsanalnmanii

L

3.

Transient lower esophageal sphincter relaxation (LESRS) iunanidnaty s
ifpannisaenefareenszinizatvis (Jastric distension) ananms s ax

A hypotensive lower esophageal sphincter (LES) aifipannnisaenasazes
nszinzemns (gastric distension), cholecystokinin, arwnssine (fat,
chocolate, caffeing, alcohol), nnsquund uazesine

Anatomic disruption of the gastroesophageal junction adsstusiiu hiatal hemia

uenaniigaditiadeiaaann impaired esophageal emptying, diminish salivary
function ﬁﬂﬁu@@mmm@ﬁmﬁmﬁmmmuﬁu T tenanLiiannisiae Al

naznanluadau (acid reflux) wudnenaiimann esophageal hypersensitivity
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MS5NEN

wiisaaniiiy

1. msdsunaeunissningan (Lifestyle modification) ‘léur
1.1 nmsdfulasunisivenwns (Diet modification) wanidasensnsilszam
fatty foods, chocolate, peppermint, IPLARBIALUEANDTRAT LATBIANLING
dszinw iy colas, red wine, orange juice (pH 2.5-3.9)
1.2 Head of bed elevation (ueusnsinga)
1.3 vandeansuennumdcivenms wanAetEeemsilngdnaiuen
14 vandeaniavdau dmeinifiu
15 sopia
1.6 vandeannsaasideiisnuinauiuly

2. mislenannsa (Acid suppressive medication) enii¥lduas 1aur H2 blocker,

proton pump inhibitor U5umamuguuseaasisn TnanenenaFnuauily
nsp-snslunszmzannsiiunnndt 4 ludssnafiaziinislnadionaeanse

3. Prokinetic drug 'létwri metoclopramide, cisapride Taaazgaeniia LES pressure

4. msindm Wdun nasvia Nissen fundoplication Saefidiesied Ae
4.1 Persistent or recurrent symptoms despite medical therapy
4.2 Severe esophagitis by endoscopy
4.3 Benign stricture
4.4 Barrett's columnar-line epithelium (without severe dysplasia or
carcinoma)
4.5 Recurrent pulmonary symptoms (eg. Aspiration, Pneumonia) in
association with GERD

Snemsaa 24 hours esophageal pH test [14]
IN
1. reflux symptoms # refractory st proton pump inhibitor therapy ivia
endoscope udawadnd Tnsugasnannisvdenanreuatineden 1 dulnef sided
aznluszudneiiuenag aasazda Symptom-reflux correlation
2. reflux symptoms 7ivin endoscope wsuaun@ fiiansanazknsm antirflux

e o)

=D e

repair surgery Imﬂﬁﬂmﬁ’\@mﬂ’]iﬁﬁL\iﬂﬁ‘mﬁQU'ﬁlﬁi’]ﬂﬁﬂﬂ 1 &laf
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3. lufheiidennis reflux symptoms eq anewdennstinga antireflux repair
surgery Imﬂuqmm@mﬂf]wﬁmmﬁﬂu@ﬁmﬁfaﬂ 1 &pnof

4, Tugitleiinennis non-cardiac chest pain fiasdaindunsaluadieuuaslanin
wasanlgan proton pump inhibitors snesinetias 4 dilan

5. lufihefidiennns otolaryngologic manifestation (laryngitis, pharyngitis, chronic
cough) #aedesniduannnsnlvadenuaslsiitundeanniden proton pump
inhibitor snethaties 4 &an Tnevnaneiidslivgaen proton pump inhibitor

6. Wftlaefifanisdandulun) (adult onset), non-allergic asthma fiaederng

reflux-induced asthma Imﬂuqmm@mﬂf]wﬁqmmﬁﬂu@ﬂ'wﬁfaﬂ 1 &lpnof

wwFasdiadn 24 hours esophageal pH test
Basic equipment requirements &wsu ambulatory esophageal pH studies
Usznausae portable data logger dwsuniaiiuseusandaya, pH electrode, computer
waz Software dnwiudimsnzef pH data
1. Datalogger «lu battery-powered units fnuiniun aasividsdninseuies
wivesaz Sample intraesophageal pH 7 6-8 3undi interval deaz miss
intraesophageal pH fianassinndn 4 dszanns 2-33un7t usllaifinasie overal
acid exposure tine widesilefidsryandu fie event marker fgulagaztuiinl
anfiflennng srduiugiunisivadeusense deewns vinueu vilell dexa
Auiildanniesesiies number of reflux events, esophageal acid exposure time
associated with reach events, timing ua nature ae< Symptoms
2. pH electrodes flu electrode fidanunue Ae Stability (no drift), short response
time, linear response (no hysteresis), sensitivity, small size, disposable e
easily sterilized), snagn Elelectrode & 3 afin fAe
2.1 Antimony monocrystalline electrodes with a separate skin reference wlw
electrode Aftamnadin sAngn Fengnislewldtenndn (< 10 k)
2.2 Unipolar glass electrodes with a skin reference
2.3 Combined glass electrodes (built-in reference electrodes) faneinasld
adldum (40-50 a%s) snanuma most linear response, most rapid
response (> 90 percent within one second), least recording drift, &
diameter ) (2.5t0 3.0 mm)
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nsl4 electrode (Electrode placement)

e luazldrinuagnadldaudisinumis 5 wufiwes wile lower esophageal

sphincter (LES) el manometry lunnsgsnumiszes LES waane electrode

Percent time pH < 4 (esophageal acid exposure time) ihurniildusnszwing

physiological uaz pathological reflux 147 enauriildtend 6 A Ae original scoring
system 1z Johnson and DeMeester

L

percent total time pH <4

2. percent upright time pH < 4

3. percentrecumbent time pH < 4

4,

5. number of reflux episodes with pH < 4 for 5 minutes
6.

number of reflux episodes

period of the longest single acid exposure episode

Taifinnsandnnisiiuanwsuazianssa (Dietary and/ or activity limitations) szwdnanns

799

317 1 amuansmsld elctrode

nsuilana (Interpretation techniques)
Gartroesophageal reflux unnaz physiologic #fatuldluauing uénnisaes
esophageal pH monitoring e wanenauen pathologic reflux aanun wsfitfoymnlunis

wlanals 2 dsznng Aa

L

Methodology esophageal pH monitoring snuesdniaes acid contact time e
GERD fiwmmannuana-ilade (acid sensitivity of esophageal mucosa, mucosal
resistance to inflammation, extent of mucosal acidification, constituents of the
refluxate other than the acid)
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2. Definition 2e« GERD lunselilsi esophagitis ‘ist gold standard 2e« GERD
ledinnsdinen esophageal acid exposure time wauing (lidennis uas
endoscope 1nf) fudaedii esophagitis an endoscope wusin esophageal
pH test & sensitivity 77-100%, specificity 85-100% aginalafimueianuan 23%
vasffilaeiidnmsin endoscope wuinid esophagitis den esophageal pH test

Unm

a9 1 Aanugnites (accuracy) lunnsafiasalsansalnadiewludlug (Wauduniemi

endoscope wu reflux esophagitis) [15]

Sensitivity % Specificity %
Empirical PPI trial 70-80 85
Esophageal pH 77-100 85-100
Endoscopy 60 at best 90-95
Barium esophagogram 40
Bernstein test 32-100 40-100
99 Technetium-sulfur colloid 14-90 Upto 90




uni 3
AnN§NugwReanulsadina (asthma)

Global strategy for asthma management and prevention : GINA executive
summary [16]

Tsaiin (asthma) HulsefifinisniauGeimemaiumela g’gﬂqmﬁmma%m
o auguusetadedinld wudesluszay 20 Do uazflun Mhmaiinannty 3
daninansznusiedioy Arauaiy Avax ﬁqé’m@mmwﬁ?;mm:é’mmmgﬁwmﬂixmﬁ
sine FaetlymssnanangugidaamoyldBuaueuzuanianisguadilonlsedialud
1993 Fendn Global Initiative for Asthma (GINA) siaunluil 1995 annsiu National
Heart, Lung, and Blood Institute aesanigandnisauiuassnisausdalan (WHO) 15
d5utpaunansananaiu GINA 2002 siesnlutl 2006 nne GINA d5utlgaauuein
TWansunulunisinenlsafinmuszdunisaauguainis (Control) Lﬁmmnmiz{qﬁmi

AruANaINIsaziluATasTIATIANIIN T NIANTZAUA NI (SEVerity)

ANRNNAANN
Tsaitn (aSthma) wuneiis
TaafiinnsdniauGesiamiasiumiela
finnzvaanaxlafiu (airway hyperresposiveness)
finnaz recurrent wheezing
i1 variable airflow obstruction

Tadanfinasansiinlsauaznisaiiivaadlsn
Aeudnsazdutou uasinane-iladusonin %ﬂﬁugmimmzﬁummé’@m il
1. siugnesu
2. WeuIN19I899sULRANTY
3. BaRadenaiumngla ke 1in WATAINIULIT 1T nsfinitelaa
4

acdaa 1 o v tg I
. 0T9R 1YW ARIWUTEImMANRRNWAY WUTIATININNGN
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5. uvid iuesaguusezes allergic sensitization wsasuguussaestsaiin
mavauedliAsen sinaae COMCOSteroid waziinlaussnnnenidenlu

Hilaelandin

n1sataaalsaiin
UseiR ¢ venwiles ”L@é@%uﬂuqmm sourudilsydnlsaiin vivalsanuily
ATALIATY LavABLAURIAatNiNET9ATin
Amasnene | pmadenldBudedn (Wheezing) usenaundls
nsmsmadiiienisiiadt
1. nsmsraanssnnmden Aasnsaannaulugiaaenguinndn 5 etszidupnnu
sunsauay fuduniay airflow limitation Tae
1.1 FEV1 reversibility an FEVL wis@usinnndn 12% uazanndn 200 ml annrien
TennuaeEnaana
1.2 éin FEVUFVC sieendn 0.750.80 (uéflvey) uassdenndn 0.90 (lwin) ved
il airflow limitation
1.3 Peak expiratory flow (PEF) Idaeluntsifiadauazinaiunisinmle aqs
Wreuieudusn personal best
Variability ves FEVL vide PEF wanedle @nisifisduviseanasaesdn FEVL
vise PEF mweinsteslsn deenaazfiamelufudeatu fefs saieu
snengnafld Sadudnuzdifyesiaiia
2. msmmananalazesaenan (aiway hyperresponsiveness) Wanwsugilaeiiennis
winsaanssanmlentnd nsmsaaninnlaesvaenansaeda methacholing,
histamine, mannitol, adenosine monophosphate wia exercise challenge azdns
tlufunimdadalsndinlg
3. nemmagfiud Taeanizlsa allergic rhinitis dnwusaurulsaiia nismsaaaauniui

naRamls visennsmaaa SPECIFC IQE avdnelunsvdnidendanszsu

nsadaaauenisa
1. wineny <51 Antlelsaiioidle TUle 0t Tendu fouriu
1.1 5 recurrent wheeze (Ueeninieuasais)

1.2 wwuisaviasnzudalavisasd wheeze
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1.3 lenaneinuosudy lusnsilifiennisteslsandn
14 flernssieiifecanany > 3T nsfudunsiadeludinnguinwzinie ase
Tnnafnensnsenaenawaanansaniu inhaled corticosteroid (ICS) udausin
fermsituetnann uazndusnfiennisivsiisiengaen
2. winlauazdluny feasilladauenisaainniaz hyperventilation syndrome, panic
attack nnsénandsuantaenlumainumngla vocal cord dysfunction, COPD,
diffuse parenchymal lung disease uaznnazsinladuivan

w
©32¢

geany anaazuenen Tuunsawdluie COPD uay asthma sideuneauiiilsndu

fausng AedNsedR manadnaniaativaziaan neaa X1y Uan uaz ECG dausne

NITUWLNTEALAMNTULTITRLTAR
nsuthszauauguusdly GINA dusl Aauikena asthma control taeuwsisifly
controlled, partly controlled waz uncontrolled Faflunmsdsaiiuuanisinunlaamsaiia

dwane (goal) WWguaeldfiennisuaslsniia

p9neit 2 sziuntspaumslsaitn (Ievels of asthma control)

Characteristic Controlled Partly Controlled Uncontrolled
(Al of  thej(Any measure present
following) in any week)
Daytime symptoms ~ [None  (twice ~ orMore than twice/week [Three  or  more
less/week) features
Limitafions of activies|None Any Of partly controlieg
Noctumal None Ay asthma present
symptoms/awakening

[Need for reliever/  [None (twice ~orMore than twice/week
rescue treatment  [less per week)

Lung function (PEF ofNormal < 80% predicted of
FEV) personal  best  (if
known)

Exacerbations |None One or morelyear  |One in any week
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anfnulsafiailsznaudaaenfiasuguennis (controller) Aldiszaniaannis

dnian wazenildussmnaing (reliever) Tenwiznahfliaanivauimiles

anga_controller

1. inhaled corticosteroid (ICS)

unumlunisine ilueniddssdnsningegalunissinusniaululsaiin

oy ey P aX aAa aX aX
Qﬂ"lﬁlﬁ/]ﬁl‘ﬁﬂq@33~|’ﬂf]ﬂqﬁ'mﬂlu @'maﬂ"]wm"lmm“ﬂu @N?ﬁ'ﬂﬂqWﬂﬂﬂﬁsﬂu APNAINN

Threaaanan andRILAzAINIULISIRINIaIiA ACUte exacerbation

memﬁmmﬁ@mmmimﬁm

Y o o X My ' o
AAAMNAUDNETU AR ?Jur]m"ll'ﬂ\iﬁlf]@\ﬂlliﬂN@ﬂﬂ’]ﬂiﬂﬂ')qﬂluqﬂﬂf]ﬂqj LN

o | ' T o o a ~ dlzl agfzﬁ [
filnsusazsanauauasseliviniu filaenguyviashenniaagsld

dl g ¥ Y % ¥ dl o o ¥ a =X o ¥
PUIALINGITU ‘L']'WQﬂ"JEIﬁl’ﬂ\ﬂ,ﬁ‘ﬂiﬂﬁ]ﬁl’W]@\iMﬂ@iﬂ@’]N@‘iﬂﬁLﬂﬂ\i aedsuld

Wunsanauiagn ICS wazldaauasuninngn

nadnaiden dldaunn < 400 g budesonide siaduvFaiiauminaslad

foymFawmadnades uidhldauinengauazuiu a1adilomn Skin
bruising, adrenal suppression, an bone mineral density, & cataract
uaz glaucoma 'l

meneit 3 szauen inhaled glucocorticoids dugluey (equipotent dose)

Drug Low daily dose | Median daily dose | High daily dose
(H) (H) (H)
Beclomethasone 200-500 > 500-1000 > 1000-2000
Budesonide 200-400 > 400-800 > 800-1600
Ciclesonide 80-160 > 160-320 > 320-1280
Flunisolide 500-1000 > 1000-2000 > 2000
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psneit 3 (ste) szuen inhaled glucocorticoids ludluey (equipotent dose)

Drug Low daily dose | Median daily dose | High daily dose
(Hg) (V) (Hg)

Fluticasone 100-250 > 250-500 >500-1000
propionate

Mometasone 200-400 > 400-800 > 800-1200

furoate

Triamcinolone 400-1000 > 1000-2000 > 2000

acetonide

2. leukotriene modifier

UNUINUN135NEN ﬂﬂumjmﬂié’m montelukast, pranlukast,
zafirlukast, zileuton Hqusaenenasnauuazannisdniauld a1unm
Ransouflueuanlunisfnegilae mild persistent asthma sisa aspirin-
sensitive asthma wsid dunuglaafinauauldadae ICS analdumilaia
i wanzlsyangnmeessanguildedenndn ICS an leukotriene modifier
1%idu add on therapy lwsedidlu moderate-severe persistent asthma
ieamsuiagn ICS 4

nadnaAas wodes anduan Zileuton & liver toxicty #esmsaa liver

function test uszazanieliien

3. Long-acting inhaled & 2 agonist (LABA)

unumlunisnen enlunguil 1dud formoterol uaz salmeterol snwld
@ = = P oA = a o A g
Husmealunisasuaneinislsaiin udazidsc@nsninangaiie’ld
gaurfu ICS wazmasldan combination inhaler azléuamndngaen 2 o3n
AINNABALULINTY

1 = 1 & ' [ 1 1% o a
nadnapes evunutesndneniudssnu winnsldlszanwnw enaiiia

ﬂﬁiﬁ]@ﬂ@%@ﬂﬁiﬂﬂqﬂmﬂﬂ1ﬁ
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4. Theophylline
{uenaenemannauuaziligniunnssniauidnios Suszlanilunnsld
Ju add-on therapy sandu ICS usfiisz@nsnndaandn LABA nnsld
theophylling 2ua snnndwidawinsu 10 mglkglday enaidessianis
NanadneAes AeszdnsydsuaznsasyAUeniansiag

5. Anti-IgE (omalizumab)
ununlumsinen Wlunsal severe allergic asthma #lsiléuaste high
dose ICS #uheudesisziy Serum IgE gesandne eniianeinisaedln
wazandmsniaia exacerbation 6
nadnaas Uaendelaaanisldiilu add-on therapy saurdu ICS

6. systemic steroid
unuanlunisinen nasld oral steroid lunsdl severe uncontrolled
asthma anaduflulugiaaunese wiAesansfanadnaAesnne
nadnaiAen wiu 0StEOPOrosiS Aausulafings wmaw fau n19ne
hypothalamic-pituitary-adrenal axis, cataracts, glaucoma fiamisd
striae waz bruising, néwideseuuss uaznsindesuuse

7. w1 controller du
unuwlumsine aasiansouWlnsunndd@uamny ieniwa
steroid-sparing effects i1 methotrexate, cyclosporine, gold,
macrolide, troleandromycin ‘lauussinlsfld IVIG 1w asthma
nadnaiden muiinaesen wiu methotrexate (nalanszgn & teratogenic
effect wazanl&dnian teaiining), cyclosporin (lnaneuazaanusu
Tavings), macrolide (pawld endeu tanties uaziudniay)

8. Allergen-specific immunotherapy
duflu single allergen allergy nnsnszsulsiia immune tolerance faeds
allergen-specific immunotherapy fidfesiaariuayuindiaetuannns
Snunsiae Sublingual immunotherapy
nadnaiAze wu local reaction wazunssnad life-threatening anaphylactic
reactions
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¢ _reliever
1.

Rapid-acting inhaled r 2 - agonist (RABA) flueanilfiflunsensaiiieiia acute
excerabation «eurla bronchospasm vieldrieunseentndanielugiheia
exercise-induced hronchospasm 5’1;’gﬂfméfmﬁl%mﬁﬂ@ﬂLL@:ﬁmﬁifaﬁuﬁmﬂixLﬁuMﬂ
dnlsnduguussnnt viededld short-course oral steroid s uadhaiesmy
tremor uaz tachycardia

Anticholinergics fiszavsnndesndn RABA anafiansanldlunsalffiaeiinug
draAesanen R 2 -agonist

Short-acting oral & 2 - agonist 14amzlugtlaeildevugelally Suadrades

NNNTBINUGA

NssNELazilaInulsARa

L

mm%ﬁqmmzﬁ”mﬁuﬁﬁﬁiwdwéﬂw - wnne Lﬁfaiqmﬁfaﬁﬂumi@LL@?ﬂH'}LLmﬂmﬁu
Tsn posld quided sel-management dagsanrunisliranuddaslsaiinuaznnsine
wngilag nasdmRanunnsinETluses) azganlfunnsineuaziiy compliance
lunnsinen
Fumuazaniladedes mwﬁm’ﬁlmz’?‘aﬂ@:ﬁuﬂuuﬁnm*ﬁlaﬁﬁﬁmﬁ@mﬁi@m@mmw
ANEL LV ﬁﬂQHnﬂmuﬁ@aﬂﬁuﬁ@ﬂqqmﬁﬁLzﬁmﬁlummaﬂLalmi_qm’é angnaniuW
snenlsnfinusandng ldun allergic rhinitis, sinusitis, gastroesophageal reflux
Ussiumssnsuazinnunansingn deldiaeetlunnaz controlled asthma
wuzth Wlfunisfnnma Step 1-5 e guideline
Step 1: As-needed reliever medication wuztinli¥ld RABA lufilaeiidannns
waLwiiaslaizuus umjﬂ% igasldemiulezdn vseldluguanisl exercise-
induced bronchospasm wutlesiuenisiewseningeanield lunsdiflanausild
unuls i leukotriene modifier e cromone
Step 2 : Reliever medication plus a single controller wuesinlxl4 low-dose ICS
enauilidunuld Aa leukotriene modifier Tnenanazdilaeiilainsnnld steroid side
AonadraResann steroid vieluddeedid allergic rhinitis saudae samnedued
woldls wsidusz@nsnimsinndn e Sustained-release theophylline uaz sodium
cromoglycate
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Step 3 : Reliever medications plus one or two controllers lwwsindaguuazelun
wuztn 4 low-dose ICS + LABA tauennislallauu 3-4 e Asdaatlfuen
ICS i 1 formoterol #aiflu LABA afiauisfieanayiaiia anwnsnldlunsdliin
acute asthma exacerbation taelsinaawiniunisld RABA usilduuziinildiduy
mLﬁ'mq lumssnenlsaiia nsld formoterol saursu budesonide ey
reliever uaz controller LuAndusuuasdvaiuideyainaunsaandnmmsin
exacerbation wazgilaefenisitu neldenluunniianas hudnenglies

&

nduaziiniu 51 fdeyateeifieaiunisiden ICS+ LABA Aedisluuwuzin i
dusadenusnlunsine medeniialunisinmanisaeld median dose ICS
Feldnamiluinuazilng)

Step 4 : Reliever medication plus two or more controllers aqsdssavizaisnmn
wnndfidenmalsadia ez Keamanwadvinlineen uwanmenisldend
sraneigLluu i medium or high dose inhaled steroid + LABA #néislaiaglu 3-
6 iow iitnensiofi 3 il v leukotriene modifier sise sustained-release
theophylline ugtlaeinesna’ld medium-high dose ICS + leukotriene modifier 3
Tonan ustlsy@Ansnindaandinigldsanriu LABA

Step’5 : Reliever medication plus additional controller options fuaeitlaiagu
arnnisininlu Step 4 anafiansaunlsk oral steroid wasadlu controller wad

nadngAesanenfigunss enanafiafuuziinae ANtHIQE Baadunudndilead

X e
an19AwLA



519 2 uansdBnisinmngilon asthma #gl

Lavel of contro
Controlied

Farily coniroled

3

2
a
3
% ’

y .
‘~\I':5_-'rh1u rilain and find lowesl conlral lod stop

-~
4 = Consider slepping up to gain contral

.,

a7811nN91 5 T

Treaiment aclicn

P |
Uneantrolled o Slep up until controlled —
i
Exacarbabon ;E Troal & cxacerbaton
':::5 Reduce | Treatment steps Incresss ;}
-l 2
Step 1 Step £ HAED 3 | HAesgd Step =
Asthme education
Ernvironmantal conirl
;.:Eill'lgegad I ﬁg; Ar naaded rapid-acting fi,-Aganiet
P
Selacd ane Salac! nna Add one or mors Add ana ar bath
L o Low-rdoge |C5 Rtediume- ar high- Cra
Ciw-CI0RE plus long-acing  dose |03 plus long- | gluccooriizostereid
IS [ly-aganists acling f-agonist (lowesl dose)
Eﬂnl_rnllﬂr
oplions Leukolriens P edm- o L zukstians Anti-lgE
modifier® high-tose 103 modifier Lreatment

Lowe-dose |C2 plus Sustained release

letikatriana modifisr Lheopkgllineg

Low-doze |05 olus

suslhined elease

thezohy!line

nsEnmaINNIsSNEdilaalsAlin

[ % o o A o 1 1 dl o o dl 4 3
NANNITANATY AR UARTINRLNFADLUD ﬂi‘ummm:mmmimmmuaﬂm A

anTuaunsndasfigafianunsnaqurn (controlled) 16 dwsumanlunsUfuawnaiuas

azaziaanlunadn pasfiansouiflusely usiiideuusinfivi s Fl asielah]
- anenas 50% faauenlddiaa medium to high dose ICS w3 han
- angnanilunugaiuazass derunulddan low dose ICS
- Wdtaefiaaupulddag ICS + LABA an ICS a9 50% auwraey low

dose ICS vieanniaidenuil Ae antunsn cOMDINAtion asannduas 2

praflunugaduazass viveanlu |CS adraneaunu laeldaunnuas
ICS winiudldlu combination rauwtiil

- fansousteyn controller 1 dden controller fannamngaifiussezionn 1

1 uazliianiannzuaaelsn
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st [CS 1l 2 win iileflennsTsaitarinBudlunsnisdilaiuued us
fayadnniadfisdud winieunnndr enaldunu short-course
prednisolone ‘laTaadszazinanlunisls 7-14 du usidssiasnisniside
s

nn3'l4 combination formoterol sasiriu budesonide e reliever uaz
controller Tumasadentu wudliusz@ninmgs uazamnsnileatu
n1sifim exacerbation 1éfluadneg

34 combination formoterol saxriu budesonide wlwuen reliever
uwaz controller lumaamipentu wudndllszdanininlunisan asthma
exacerbation lusinifieneunndwiawiniu 4T Afaauquussedsn

Tuszsuiunaateunldagneailsz@nsnan

NITALASNHINNIEUALNALRELLNAY

Fanszasduanae nisudlaniaznamumalagaiy uazanneendial

(hypoxemia) 1#i5ange waznisareunutlesiuniaifiagn dfilaefdaauidesgeauin

asthma-related death #igtaslfiranuguantindindda e

a aa U 1% dl 1
HilsedRnaugunsausasldirsesdeanala

o v v o = = PP
inevaumiinFadiegniay viauaulsane s lutlnd e
nnaslden oral steroid vidaienepenun
15i1604en inhaled steroid
Amen RABA 1dunnnan 1 naamsaina
ATy Tamanion

Taisaniialunngssnen
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317 3 wansnsinmndilen asthma exacerbations

Inilial s sessmenl
Fighory, phgsieal exarminatian gaesaallatian, use of Sovessory musalos, ean raka, respicalorg rabe, PEF o FEW acegon saluralion,

arlzrial bladd gas 1 patiant in axtreniis)

Irtitial freatment
O 1o acheve O saturation 2E05% (59% in children)

Inhaled rapid-acting [-agonizt continuousy for 10
Syalemis glumsortaslaads 1 noimmediate resporsa. or i§ patant racanlly boak oral gusoocon coslemid. or if apiscda s 2evera

Secalicn s conlraindicaled in he realmant of an sgceribalinn

i}

Famzaae afler 1h
Phgaical sxamination, PEF, L‘}z saluraion and clhar lesla as nesdad

T L]
Criteria for moderats spisoda: Crilaria for severe apsode
PEF &0-&0% 1 culpersanal bl Histry af risk Fcloes for nea-Talal astima
Phrysica awamination. madaraln Symphinms, aconssany muses FEF =A% prodi prsaarl sl
usz Prysical examinalion: savera svmplorms at rasl, chastrafraction
Troatmarnt: Mo irrprovermant aftar inifial treadrment
q, Trzabmant:
Inlalert figragonizl @l inhiakd anticholngargc svary 8 min o
Crral ghestcnrlicostamids Inhaed fip-mgenisl and inhalsd antichalingamic
Coontinue Ireatment Fa 1=5 h. provided there s improsement Systamic glunocaticasirmids
Il srwriaans: imsdrosiinm

¥ ¥
| Heazzess atter 1-2 h |
] x ]

Good response within 1-2 b Incampicle responsg within 1-2 f Poor response within 1-2
Rzzponsa sustained 87 min after 1ozt Risk fachors for near-fatal azthra Risk fastors for near-falal azthma
Treaiment Fhysiza | examination: mild-to- Frysical examination: symploms
Fhysizal examination normal: no disirese moderals signs sevars, drows ness, confusion
PEF =% _ ) PEF «E[% . PEF =20%

Doy mlluralion =303 [Hi s ohildiany Uiy maluralion nal imprceving o A mimby
P, B mmbg
.n'-".:h—i'l {0 @zute care soting .ﬁ.'ll it o inlensive cans
||'f|:-‘||°r]| T snigl andéar anticholineng ic Inf"'ala'j [i-agonist plus anticholinergiz
Eylarnie glucntienatand Imra'uEn:iJr;h;J..cn::lrtr}:lEErm:t
Congsider imravenoug f.L-330ni2
LE%?PEEFHSQQ;SJEQDH ulse Cansder inlravenous heaphylins
P n PUlG Possibla nilubatian &t mackaneal
venlilation
» v
Feassese at intarvale |
Impreeesd. criteria fan dischangs homs Pﬁ;&?f;‘éﬁ;i%:caﬁgxt[
PEF =50, profdidod o sonal baosl In lata rezpones in 612 0
Fustainad an ora 'I'Ihr"l afd madization {288 8 B3P
"Ceneidan atmizsicon I inlarsiva care
Homa treatment:
Centinue nhaled f-3gonist

Cenailar, inrmoel Gzes. cral glusocalicastanide N
Counsicer acdkding @ comlb: |||u|r|f| intualsr - I vl (e apessile)
Palien! adieatian:

Taakar inaedicine carmecly

Reavisw aclicn plan

Clos: medical follow-ug

MasAY ANLSINAL
- Pregnancy maslvnnsinmnanw quideling iasann uncontrolled asthma i

dunanasiagn luiaannnitnisiiana@aainnislden
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nsedn Fevsziiiuenis msaanssonnlen uazAsuANeINIgliAneudNN#R
A5 Systemic steroid ilw stress dose lusefiuaelaFuen Systemic steroid s
el b heu

Rhinitis, sinusitis waz nasal polyps fesinunsandn iedaidnlinnsrunuuaz
snulandinldatu

Occupational asthma feswmanwauazwanies Winnsineana guideline
Respiratory infection #iilutloymsielsniin Ao nishadelada wu RSV Tudnnin
waz Thinitis lwénlavsaglug vinliia acute asthma exacerbation dndlannnsfils
ns¥neana Quideline

Gastroesophageal reflux wudn nnssnunsiae anti-acid therapy wiw H2-antagonist
wiae proton pump inhibitor ‘sigaelsiennnstsaitnit

Aspirin-induced asthma (AIA) #ewwaniazsen NSAIDS was hydrocortisone
hemisuccinate nnslden steroid waz leukotriene modifier uaznaslden COX-2
inhibitors Tsins=sfu AIA
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anugAuguiaanu Bronchial Hyperresponsiveness

Bronchial Hyperresponsiveness wisaniazvaanaslafiu vunefis dniwaas
m@mmﬁﬁﬂﬁﬁ?mmmumﬁi@ﬁlu?ﬁ'Lsﬁ’f]mm:f?ju nlinaeaanmaNTIALLALNINATY
Unfinesazfiy nsdtaduendanimagey Bronchoprovocative test wivw Methacholine
challenge test Tnelsiaentn Spirometry snen baseline FEVL ugsannidilsigarign
methacholing enszguvaanaalivasn Wituanududusanirenuniudesauia
A1 FEV1 15anas 20% visaaudsmonudndugegn tsnarusnumnen PD20 viza PC20
Aarfivendnauna (dose) vieaanudindi (concentration) sesinen methacholine i
1% FEV1 amas 20% [17] &1 PC20

1 >16mgml  1n@

2. 4-16 mg/ml borderline BHR

3. 1-4mg/ml mildBHR

4, <1mg/iml  moderate to severe BHR

BHR wulugilae asthma ynsne drdeanisuan BHR fAazunndian drdannisites
BHR faziaasae diloe asthma azmevauasnnndrauing 10-100 wih Tuautinfidau
IoeBeustidsininen methacholine @ high concentration flaivinl FEVL amassinndn
20% Taniiil BHR snnitaaite asthma wlesannil PC20 snann dawlwejazmnndn 4
mg/ml #ulae asthma #l&5uen inhaled corticosteroid luszaznanumwienanidasan
aenszdu (allergen) wndunamun azinl BHR anasauenandusndudnils
atislafimuannnnsinendiles asthma #ldflennsfdenudndauniledeiinnng BHR e

érlae allergic rhinitis 7115 asthma sawgae a1ad BHR 14 40% (flefnnnaliu
4-5 T wudrdilaasanaiaenananedlu asthma'ls wudn 40% aesdilen allergic rhinitis
azil mild nonspecific BHR PC20 wée 16 mg/ml #ule atopic dermatitis 70% wusngl
BHR 'l

F1lae COPD 40-60% & BHR Taedl PC20 In&iAes fufilae asthma tnad PC20
e 8-10 mg/ml wenannid chronic bronchiectasis, cystic fibrosis 45-50% & BHR
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Tsmauiienadl BHR g hypersensitivity pneumonitis, sarcoidosis, tropical
pulmonary eosinophilia, chronic congestive heart failure

luauun@ 5-10% #liferntswuini BHR erauflumndthudu mid intermittent
asthma e linsuanrew sidedu allergic rhinitis viewluagnilnddadie asthma

61

awwumaas Bronchial hyperresponsiveness (BHR)

1. Genetic i polygenic inheritance dneuazusifiuasthma v gniilenaad
asthma 50% &ifudheuiiedeladradengnillanaidu 25%

2. Allergen winilésu allergen snn aziilennawdu asthma léuannd wu asthma lu
Uszmemunudaldsnnndnszmatngaiam anluanideadusnnninlues
Tuun AvegiuetauisiednnntwinldEsanm alergen ludswadenanntu
allergen fidnaeyldun ladu sugauazisn unasany e ndmdh Fuld

3. nsindelusruumaiunela (Respiratory tract infection) : Virus, Chlamydia,
Mycoplasma anasinlsd BHR ‘éusilainnsne

4. Air pollution fannauluiiaqii wu sulfur dioxide, nitrogen dioxide, ozone

dilaer BHR donlnnjenalsiflonnnsaunssieldsuans allergen, irrtant, air
pollution Rsvinl¥dennslaven wumiiien

auUnflasy initant JuBunnsnnazinid BHR dlewmedfasnaudulnils
47 BHR ann respiratory tract infection azngugnnazaniu 8-12 &l ustena

saitiadliurund R lsaNiladyauNLETy

dateilunmsnsaannulinasuaanas (Indication MCT)

1. iesnnaz bronchial hyperresponsiveness dsanaiipannisa asthma velsaued
vl BHR

iefnAruguuseaas BHR

1R pANNNTARLALERANNNN9ENEN

dJs21fiu occupational asthma

doutlssadiu relative risk lunadin asthma lungandes



31

€

2

avnnlunnansrannuliaasuaanan (Contraindication MCT) [18]
11 Severe airflow limitation (FEV1 < 50% predicted or < 1 L)

. & Heart attack v/3a stroke dusns 3 ifeufiinuan

Tsnpanusuladingafinauanlalls (SBP > 200 mmHg, or DBP > 100 mmHg)

fltlsz 4Rl aortic aneurysm

#i Moderate airflow limitation (FEV1 < 60% predicted or< 1.51L)

Tdaunsnnmadinanssannilan

Fapasss

mimﬁﬁ’fm@mmiﬂmeﬁlﬁumqm (nursing mother)

nnasldenngu cholinesterase inhibitor (d~n3uTam myasthenia gravis)

NISLASENAIVRIEIINSUNNTASIFAL

1. R8N mﬁm@mmummimmfauWmm?w

9t 4 Tlaseiiiuaseinzesranslaaamaenas (Bronchial hyperresponsiveness)

Factor Minimum time interval from
last dose to study
Medication :
Short-acting inhaled bronchodilators, such as 8 hr
isoproterenol, Isoethamine, metaproterenol, albuterol, or
terbutaline
Medium-acting bronchodilators, such as ipatropium 24 hr
Long-acting bronchodilators, such as  salmeterol, 48 hr
fometerol, Tiotropium
Oral bronchodilators
Liquid theophylliine 12 hr
Intermediate-acting theophylline 24.hr
Long-acting theophylline 48 hr
Standard beta2-agonist tablets 12 hr
Long-acting beta2-agonist tablets 24.hr
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a1979h 4 (sia) adenfinasanisiuaasnanulaaasaanay (Bronchial

hyperresponsiveness)
Factor Minimum time interval from
last dose to study

Cromolyn sodium 8 hr
Nodocromil 48 hr
Hydroxazine, cetrizine 3 days
Leukotriene modifiers 24.hr

Foods
Coffee, tea, coladrinks, chocolate Day of study

Wetheaswnnluly inform consent

TNATNALNEUUENARDL

13 ARALNLAZANMITNIAAUN TN AGAL

danunrnlnaussnn nlanasnamanals

wnndasungligihadnlafdsnimesey enaiiliinaeinisle wumienlédiing

99l 5 Tadefinnaifinaanalazeaaenas (Bronchial hyperresponsiveness)

Factor Duration of effect
Exposure to environmental antigens 1-3 weeks
Occupational sensitizer Months
Respiratory infection 3-6 weeks
Air pollutants 1 week
Cigarette smoke Uncertain

Chemical irritants

Days to months
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mawsiFanyinen Methacholine
Methacholine fanwouziilune@ann Wuesyiusdanszfaas acethyl choline
sihanazaneriu 0.9% normal saling fhurinenaanadadusine viullugifu gmni 4

avAadad T 3 ey tunandaududuuinndi 0.125 mg/ml

a

A89nANN IUBINRAAAN
38n1sls¥en dosing protocol & 233

1. 2 minute tidal breathing method Taeld nebulizer wusinumanan i Wright
nebulizer Taesu flow 7-9 Limin 151 Bunnuazessdesfinananniesaads

0.13 mi/min + 10% MMD 1-3.6 ym

2. five-breath dosimeter method Taeild Devilbiss nebulizer saxriu Rosenthal
dosimeter #iseruduRadausadi 30 psi deen dose delay 0.2 Fundt vitel
thenanasLunaenan s umanzas dern dose duration 0.6 Aund 3
Huszaznawneladnmuaungedadiad ﬁ%ﬂLL?ﬂﬂmﬂN manual dose e
prime nebulizer riew 1ilazen mouth piece Tnayndan Nose clip vietlas

TWlWeniadwdn lldeanstien Wthamaladndildamninign

Dosing schedules 1Bsnasinenildluntsmeaevfivanansiulluusias
vameans wiw 0.0625, 0.125, 0.5, 1, 4, 16 via 0.125, 0.5, 1, 5, 10 mg/ml

TaavinldaziiuAuiduduaestingasaay 2-4 win

dieneanangfiundeliTigningfivies 30 uniineunssey ldvhenaieaz 2
fiadans aclilu nebulizer ﬁ?unq@wmmuﬁqmmmmimm@@u il spirometry Lﬂuﬁugm
eu meladiain FRC 4rvanauns TLC azldinauutlszinn 0.6 Gund Ldandiila
W 5 3und wnelasen vinansau 5 e Tnelfinaian i 2 i ndann
dunely 30-90 3wt asdealr Spirometry dniedn FEVL linasifu 3-4 afilu 3
Y7l e Wi resenAsTTngseIaTEdnstneudaz A gy 5 1

&1 FEV1 7i5nlduammelaiantingn anassnndndnGudilads 20% Avanns
nageLfaaringnnnuddusdusell & FEVL isnldndonalaeitihandill anasn
e Fuunnndn 20% fvegeniamaden Wenvsauaanan i salbutamol MDI 4

puff i spacer sedn 15wt wh spirometry dnitelst FEVL ndusnini
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317 4 wides Rosenthal dosimeter

nsuwUananisnagay

& FEV1 anadlife 20% wasannldvhenpnudindu 16 mgiml seanmdn
PC20 > 16 mg/ml

& FEVL amasnnnndn 20% annendusuiidiusnmnan PC20 angas
PC20 = antilog [log C1 + [(log C2 - log C1)(20-R1)]/ (R2-R1)

C1 = muudindiuaas methacholine Aeweaududugaiine
C2 = ponwidindiunes methacholine gavine Al FEVL anas 20%
R1=%FEV] famamasannldvinenasudadu C1

R2 = UFEV1 famasndsannlaungnmanuidiudy C2



35

ﬂ@’ﬁ/ﬁlIEi’N"’IﬁIﬁ@dﬁﬁmﬁﬁ@ﬁimﬁﬁﬂumﬁ?uﬂ@BJZ\]

1. Pretest probability fiazflu asthma luusiazeu

2. Fusenangaruegiew i Ssageanitlmes (COPD)

3. mnunaes pulmonary function test feadedield masinednetien 3 aks uax
A& limasumnsineusnnndn 5%

4. ensfiintuileiaianimasey

5. Pulmonary function Adunaslsienenevasaas

6. mawla (Sensitivity) wazmanuawnz (Specificity)

an ROC cuIve anfinigailduanszvinediidu asthma wazlsidlu #e PC20 8-16
mg/m|

False positive #ia PC20 < 8 mg/ml wsidfilaerladléidlu asthma enaifinanngilasiu
allergic rhinitis, COPD, smoker  methacholine challenge test finauanans (false
positive) g¢ uaz positive predictive value sn  uszaneu 30% allergic rhinitis &
borderline BHR

False negative A giloenflu asthma ws PC20 >8-25 mg/ml wulsiies negative
predictive value uanndn 90%  enawfuldannlasuan  anti-inflammatory, steroid, ‘lafls
durfa allergen smwusnn, W occupational asthma#ist allergy sie specific antigen
1 PC20 1-16 mg/ml usilsifiannisvenita anawluann
flu mild intermittent asthma. wsilsi§anifluac)
Ha1n19 welld§intaing
& mild BHR annanaz@w wu viral infection, smoker
flu asthma #lsifiannns eazflu asthma Adenntslueunanld 15-45% lu 2-3 1

pia 'l

= L De



NUNIUITTUNTTNANNANNUTTz1a19 GERD waz asthma

nsiienanlvadau (gastroesophageal reflux) uaz saiin (asthma) &
pNANTUETY 9esudnnisfianssluadewdumanszdu (potential trigger) weslsa
#ia [15] uaswusndllsndin anntuludihefidunselvaden uenainideimeaunyd,
qifinsnfzesnsdanseluadiew santvlugiaelsaiin [10,19,20-21]
Field et al. [7] sreudihelsaiia 109 :1e Wiaudunguasuau 135
9181 wudnfannisuauFeunthen (heartoum) luddaalsaiin 77%
ansinguenuay 3 48%
Perrin-Fayolle et al. [22] snenudilalsaiin 65% Henisaesnanlug
#aw (GERD symptoms)
Sontag et al. [23] wudn 43% aasgihelspdinluglun duanendanen
Agaiinflumaanewsanan (Diopsy-proven esophagitis)
Sontag et al. [24] wudn 24-hour esophageal pH test lugilaalsaiin &
AnuRaLnAeeanisinadiauaansa (abnormal esophageal acid
contact time) 82%
Harding et al. [25] wudn 24-hour esophageal pH test Tugjilaalsniin
fiflanszesnsaluaden (GERD symptoms) flassfnunfvesnisiva
#auansnsa (abnormal esophageal acid contact time) 72%
Harding et al. [8] wugtlaeiiliflaniszesnsaluaden (Slent GERD) lu
filaelsmiin Taend 24 hours esophageal test 62%
50-80% 2esdtlaniiflulseiin fn1aznanlvadiou saudan
Karoni S et al. [48] 1&@nusuundiaunas (retrospective study) Tuglae
81 918 wugriiinnsnfuesniafiansa adion 52% uazwugiifinisniues
nsnlvadeudasuen (noctunal reflux) 43% wenannifemudnnisia
nsawadaudanatsrud reflux episode saendn szeiziaan reflux
episode wundn wazdlannisresszuumahunialatiaandiniaianag

Iuatiaudaananadu



37

a19wh 6 uamsgidnisninnafiansaluadaulugilonlaniin [15]

Findings Adults Children
Heartburn 7% 50%
Reflux-associated 41%
respiratory symptoms
Clinically silent GERD 62% 23%
Esophagitis 43% 5.85%
Abnormal esophageal pH 82% 5%

Locke GR [26] wusniléithelsaiimsnndulungueuiiietnts uauien
wihen (heartbum) uazennnstesewnsivadiendunn (requrgitation)
Sadeufugilifanns

El-Serag H B [27] wusniimsifinansideseeslspiinluinfifingslva
flaudle Feuiuauing

Ruigomez [10] l&srasunanisdnelidrendih (longitudinal study in
UK general practice) aesfuseiiflunsnlvadion (GERD) 5653 sa
uazfitlhelsniin (asthma) 9712 e seusid 1996 Aamasly 33 wudn
relative risk (RR) zesnnsiilsniin  (asthma) lugiloeiidunselvaden
(GERD) winriu 1.2 (95%CI 0.9-1.6) Twasuzdt relative risk (RR) 2snns
finsaluadou (GERD) luguaalsnita (asthma) windu 1.5 (95%Cl
11.2-18)  uazldaglin  fuheleedin  Sponuidesesheiifodsy

(significant increase risk) assnsifunsaluaden lnanzetnadalul
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wnaeensinady  doudtleiidunsaluadion ldfinnafinaaudos
(non-significant increase risk) aasnaiflulsaiin

De-Nan Wu [11] snesniluansans Chest @ 2000 dnfnsifisdnaes
palazesvaenan (aiay hyperresponsiveness) lenaaedldnss
lalnsaaain (HCL) inlinszdulumannewns aasdilaelandinus il
mewlasuulasaes vital capacity, FEV1, PEF rate uac respiratory
resistance

D Vincent [28] sneanuluansans EUropian Respiratory Journal @ 1997
dawunaznsnluaden 32% ludilhelsaiin uazwudndaNdNRUE T
uan  (positive correlation) szudne PC20 #u NRE (number of reflux
episodes) r = 0.983, p= 0.001 ‘luseiildnismsaansaluadion
(esophageal pH test) lumsifiasensalvadion WewSeuifiaudinig
msaaqussonwilan (FEVL, MEF25%, MEF50%, MEF75%) uae
PC20 wffihnelsniin fidnsnlvadiew Weurulifinenlnadon wodnlsl
wansineiuaeeflidoddunieadn  uazvagidn NRE (number of reflux
episodes) \fusiatlazidundn (Main determing) aaspnudusiusszmndng
nanluatiauuaszlsaiin

Jiang [12] ‘uBeuideuddeeiidulsniin 30 au 77 nenlvaden
(Wadulae gastroscope wia barium esophagogram) uwenilu 2 nga
nquusnlfan omeprazole 20 mg siadu waz domperidone ilwwnan 6
dloni ngud 2 Wlden gt 2 ﬂ@;uﬁﬁﬂﬂm:ﬁugm (baseline
characteristics) wannsmsnaanssnnndan (lung function) waz PC20
liumnanafy - wudwdamssnenguusndn FEVD waz  PC20 #tu
(P <0.05) anuziingui 2 Linsuwasuudas

Bagnato [29] sneuiluansans Respiration o 2000 wudnluglaeiiidy
nanlmadien 30 g PdnadEainnisdesndesszLuaAWeIMNg
(gastroscope) finnamaamanuliaasasnan visa BHR (PC20 < 8

mg/ml) druau 11 s1ean 30 e lwanefinguasuan 8 2 916 a1n

30 31l
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anugiinlviny GERD sntiulugilea asthma[15]

!A

Incompetent Lower esophageal sphincter

Inefficient esophageal clearance or refluxed material

Delayed gastric emptying time

Increase pressure gradient sevdnedasan (thorax) uazdesvias (over-riding LES
pressure)

Autonomic dysregulation

faaugnaes hiatal hemia uaz obesity Aigeluilen asthma dwis 2 nnaxilil
dosin¥id GERD unndn

Hyperinflation #Aaann bronchospasm sinl% crural diaphragm aejlusinumisd
dmsnzansenisine dwzliinasie LES pressure fnnsweeusa (relaxation)
Lﬁlll%u

gnildlu  asthma ‘léud  theophyline, albuterol, oral steroid, Haawsinl¥a
GERD snniw 1aw theophyline wisi gastric acid secretion uwazan LES
pressure dqw albuterol Snaan LES pressure wuu dose dependent

= v & ' v a [ 2 | é’
1u°llELLZLﬁ]ﬁl’)ﬂ%ﬂWU’]ﬁﬂ’]']tﬂi‘ﬂiﬁ@ﬂﬂu Aaqun ilsanaduunnan

nalninsiiansaluagaunszduliiialsasin (GERD trigger asthma)

Stein [30-31] ‘1éaeuluansans  American Journal of Medicine 1 2003

Nanfunalnaasnisfiadiataluann

L

2.

Microaspiration  vinlsffiuaenaudnian  (airway inflammation)  uaznalnnas
flasiuaasmannay  (aiway protective mechanism) laianunsovinldinaznsn
nanedlunana (neutralized acid) Aidleynaenan (aitway epithelium) &
Vagal reflexes wudnnsluadauaasnsa (esophageal acid reflux) 1% vagal
tone s Tneins=éu vagal refexes I 2 na'ln
2.1 nszdu  esophageal receptors #suinnsiAeuulaseeantaznan-aing
(pH), osmolality uazaanusis (pressure) Tnsss efferent lfiasesdau
midbrain 15w nucleus of solitary tract wéada efferent reflex ‘ui
vagman v lHAamssnaLTswmaenan (@iway inflammation) ey
waenauuan  (MUCOSAl edema),  niswdaesynunndu  (MUCOUS
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hypersecretion)  waznmsvasagesndnsitenaanax(Smooth muscle
contraction) a&nefuiislugilaslseiin
2.2 Noxious +i3e painful stimuli  aznszéw local axon reflex ifin
neuroinflammatory consequences
3. Hyperresponsiveness annnsiiai vagal efferent snivaenas sinldiivaenaslasie
aenszdu (aiway hyperresponsiveness)
4. Neuroinflammatory reflexes ann reflex vinlsdinnsuasanssing (mediators) vin1i
finsdniauaasmaanay (airway inflammation)

3171 5 uanenalniinsienseluadeunsziuliifnlseitn (GERD trigger asthma)

Esophagus CNS Tracheobronchial Tree Adrways

................... -

.-‘“: n e |F\{ — a s ey N - P ]
|__ LM IrIN:
[oen s ="yl Newmanin \
. & W

"_}1{) {, ;Mutu:.

} 'v.e.ﬁal eiternnte_1—_;b-§ Mediators

il-\ |
— ! ;

NGF - i
! Eloul.hlal | Smoath |

Figure 1. Beth esaphageal affzrents and ainway afferents ead to central mereons sesten (095 stimnl ation with resultant increases
in wagal elleren| mmypalses. This leads o mersased airway hvperresponsiveness, 2650 — nerve growlby Gielor, (Beprogluces] wilky
prermizsion from Williams % wilkine™]



3171 6 uanenalniinsdenseluaden duarepnsllazecaanan (aiway
hyperresponsiveness)

A Synpasium: Possible Mechanisims of Influenes of Escphageal Acid on Airway Hypstresponaivenesa’Stein

Exuphagus Caniral Tracheobranehial Alrway
ey Tree
Swslen
(CINE)
Rath [T | Micraspinition Medininr Release
‘L Inflammarion
. Adrasay Vagal | —
i -~ Allerenls . E!J.i.'.'lﬂ.
ST | o —  — -
l'-g'.:l"{_-‘--aétkal ——s CX8 e - q Mucus [
wrsgn. w Airway Vagal | 1
Alerenis Werems | A e
| - I Terenis / Snooth ['.{L‘_IE:‘.JC |
¥ z;

Heighiened Bronchial

Reawt vity

Figure 2. Gistrogsopbugeal rellux disemse mmy lead 1o microaspication wilb diczel ellects o e e pitbelivm, Betlagate o stiomdats
vagal allerents in the esophiams or e wrechecbronchial wes, Ason rellexes oy canse dires) pulmonacy neaioarmalery chunges
i bgd L cendral necvons svelem (OS] stirmukation, The adedi don of oerve growid frowor can lesdd 1 swilching ol airway “A"
fibwers to rachykinin-exprossing fibers, which result in greater NS stimularion and peripheral nearaintammatony coffocts.

3071 7 uane SENSOry NeIVe innervation sesvaemansns (€SOPNAGUS) uazuasnas
(airway)

A Samposivm: Reflex Mechanisms in Gastroesophagss] Redlus Disease and AsthmadCanning and Mazzone

T
Al )
Vagal Sersory e )
Ganglly T o £
N | -
MacranicalySershng
Piler ey Afferent Flbeer i
TR Cagasic, -2 Escphagen
Peadiinie "Hockopior”
15-HETE
Freganglents -, |
Parasympalheiic Fizar = Phreric Solor Beurmn
]
RS
S
ra PR -;\"\-
1 ' ! i
Fespirriion - \ Fef) rnorie
abgducdon &g Histsmnal L) Cppenlon
Elliarodl
Branchosposm Cogh
Wuous Broematinn Dyepnm
Warsie ar Engomgeran

Figure 1. Schemulic represeniion of e sensory rerves Smersating e pir

s and esaphapos and porenial mechznizmes o

wnstroesophigeal rollus descasc—imlaced sathone. Saring sireay clslmuctiva, rapidly adupling oechanureesplors inila.c coughand
parvsrmopallae e relleses such as boenchosposm, mwons secretivan sl visuddila e Wher sctiveed by stimeuli, sire s pociceptors
alan pueripitare Fofrnaee veflewes sty as cengh, heorehespasm. and s swcrerinn. Sariceprons alsa innereare rthe ssaphageal
mmaceatne respertd postimuli sec e

ipesasicirn, andd eltiral, The poibeeaes of seeme esophageal and simene soeory neres
lermiiriie in e same regions of the comeriaare of the madens o the salilare rael 9757 in the centrad nerans svaler [R5
15-LIETL = §5-hydrosciaosnlolmonow aviil,
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fgamnsinenseluadeniae Weauedwiies 3 deu enaililsaiiniy
nannsAmaasssaniwden  (pulmonary function test) tw denfiesnunlsaitatienas
sanislungn  difficult asthma éae [12, 33-37] winnseeudldldng delufinaagy
wiuauusianaiumezaougiee luwsiazanaenudsiiias enannand ifenaazillsl
ansnAaLANszALNIa-Analiuinnd 4 (maintain pH > 4) 15anae uazealfendsliunu
we [38] luseewildng dnagldeunsnnndn 36 deu uazldieangs proton pump
inhibitor (PPI) [39-42]

Kalijander [34] 'léaginanis@nsransen proton pump inhibitor sienaz GERD-
related asthma wudnunensiinen naslsfen proton pump inhibitor luglaalsaiia 7
nsnluaden a1avld anssnnmden (Ung function) Adu usidudawties ugtlaeidunsa

nadfeuuunguuss (Severe GERD) wadléen proton pump inhibitor asintilsndianan

peeit 1 wamszanan (efficacy) aesen omeprazole siewaueslsniin (asthma

outcome) ludhelsndiafidilsnfidunsalnadiou annisinmsine [34]

Study Nenrolled/ | Duration OMP Asthma symptoms PEF | FEV1
completed (wk) (mg/day)
Daytime | Nocturnal
RCT, double blind,
Crossover
Ford etal. (1994) 11/10 4 20 NA
Mier et al. (1994) 15/15 6 40 NA NA NA +
Teichtahl et al. (1996) 25120 4 40 + +
Levin et al. (1998) 1119 8 20 + + +
Kiljander et al. (1999) 57152 8 40
Open, uncontrolled
Harding et al. (1996) 35/50 12 20-60 + + + +
RCT
Boree et al. (1998) 36/30 12 80

PEF = peak expiratory flow; FEV1 = force expiratory volume in 1 second; NA = not available;
+ = positive treatment effect; - = no treatment effect; OMP = omeprazole
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fnenuinefansnivadeuduamerenisledes waznsinemsinmnse
Inadiewinliennis ledtu wisiaslfenannsalfaunsnpauausziunga-sne  (Maintain
PH) WWinnnan 4 unueeinetiae 3 e

J L Coughlan[38] 'léfsneanu Systemic review annnnsdinmn 12 nasns (12
randomized controlled tria)l aasnauasn1sFnunaanaimsdniauannsaluadaw (reflux
esophagitis) sienazesisaiin (asthma outcome) taedlsvezaanlunnssnunsaus 1 duanof
896 ew el 8 nsiinun 78 waRturesnaRldluihelsniia vide asthma outcome
(FEV1, PEF, asthma symptoms, nocturnal asthma symptoms, use of asthma
medications) esirelaetnavile wansreiuldluusiazmanuiazagaNELiTeE)
ifudnguiisaeiiazaiuayudinisinunsaluadeu azinli asthma outcome A
uiluusiazsenudeded  (Criteria) lunsifiasensaluadenfivansetne  fausiniam
esophageal pH monitoring nnsdesndas (€ndoscopy) anns (history of symptoms) uas
acid perfusion test e 1 et FEVL #tu squsuditleluusiazsmeudeiivdes

‘Ez“ﬁl5L’)'Z\]’]ﬂ’]?%‘/ﬂﬁ’]éluLLﬁiﬂzﬂqﬁ‘aﬂHW GRIVANG!



unii 6

A8ALUUNTTIREY

silwuunisias (Research Design)
Hunns@neidanssnunn (Cross-sectional descriptive study)

sziflandsiaa (Research Methodology)
dszannaitiwune (Target population)

filaefdn i uuaninousinisiiadalsniia (asthma)  MdsunisFnenlu

Taaneunaqinasnsnd

vszns i W lunnsAnsn (Study population)

Ay 7t T 7

dszanathmnneynaunguaidnsontassnisudsanisfuniseiuamuazioun
anslazanisuda (Consecutive sampling) Tnadilaerismuaiflugilaemdniuntssneauwy
filaelu uazdihauaniilsmmenuiaqinansnl annaialng szudnanennsngian 2551

4 AauunIAN 2552

inaustlunsAadangilaadnniséinm (Inclusion Criteria)

Ay 7

L. laenengssus 15 Tavlvsmwazany

2. filaeddnldrumaninusinsiiadelanitn (asthma) sl

Tsatin(asthma)ltemuinausinisatiadeananE NI AANNLAZNNTATIAN

dsedf | Henaveuwmiles laGeiauflume Gvenafidsyinleniin visalonniun

TunsauAf uarRauauassaeninmlsalin

m3aa319nTel | menatlanlftwdasina (Wheezing) waluuneseatansaasianiadng
14

16

vy e v yvae a4 va 2 a9

filenfainisuazannisuansiidnldiulsainaz ldFunisnsaiiuBiasaanis

meaaanssnn nilen tetiugu airflow obstruction dszifiuaaaguussanstsn uazg

N13MALALEIANNT T8N Te8aenaN ﬁ\iﬁ
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a. a FEVUFVC sterindn 0.750.80 tisadndl airflow limitation
b. FEV1 reversibility e FEV1 is@usinnndn 12% uazanndr 200 ml ann
naulven W LvaanaN

lunsiifidilhefiennisuazennisuansdnldfunnsiaselsnite winanismsa
aussnanenUn azldfunisasaiiuiadaanismmaniularemaenas
(airway hyperresponsiveness) tnel435 methacholine challenge test 1lsx.du
aanuiludn PC20 (Anaanadinduzes methacholine fivinldszsu FEVL anas
20%) Taain PC20 faeindn 16 mg/ml fiadnd airway hyperresponsiveness uaz

Yo aa o 1 [~ =
1#5un1sataseqniluliseiia

inwrtlun1sAniaengilaaaanainnisinmn (Exclusion Criteria)

L flaenlaigugendanisfneudlsesunaudn

1
Ay v

2. fihefddediulunisnsea 24-hour pH monitoring
3. fulaeilézuan oral corticosteroid wazenngs aminophyline azgnAnaanain
= > A v o = = = Y Y va
nsane (fuhennaefidsunisdnm azfinmmuvauluagsadew 116500 2
X o = 1o = = o = = o
nquil azgnAneanainnisinm ldanflsfeszezinainiinising) esainatan
1hia GERD wzefinasianisnsaa 24-hr pH monitoring ‘16t
4, flaedldsuan proton pump inhibitor fewemenewsunismsea 24-hr pH
monitoring uwwanatinsitas 7 du uddildansnsovgaenld azgnAnidenaanain
=8
N9ANEN
filaendngnsidailugiaedlsng1#Fun1smsaa 24-hour pH monitoring warew &1
weldFunnsmsanudn uazafiagednilu gastroesophageal reflux gilaengadiazgnan
aananniaaae wazldaansnmegaan proton pump inhibitor wasinnsmsaadnle nas
wgaenlughanguilazinlianniadusnnauls
[ 3’/ L dl ¥ ] a o dl 1 Yar ! d@l = A ]
saugiaefidngnisidadunefldineldfunisnsmaniten  Gearaleiniaideld
ansresnaiansaadeuild  nqudldiuan proton pump inhibitor dnidunguid
a1n19 Mavgaganaiiieiniadunnauld  dewgaandiseaslffuauusinneennis
Q} a g 1 = ¥ dld d? [ % a ]
P nTuatinsaziden dluseddensunTundsanugaen a4 Wnsnfnsie

¥ o a o 1% o L4 QI a o a % ZJ/ Vo 1
A Wﬂqﬁ")‘\]ﬂiﬂﬁl@'ﬂm')@’] WAZLUZIN TN AL LU Wi@mﬂmuﬂizmumﬂ@u
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proton pump inhibitor naudin i GedilaasanaazgnAneanainnisdde Wesannlal

arunsnvinnsmsaa 24-nour pH monitoring 14

N12ANUIUIUIARIDENY
amngns N = Z%P(I-P) d2
N = <dwnudredrusazngu (fulaalsaiinuaznguacunm)

Lo = Zyi=196 (type lermor=5%)
P aangnaasniaianamluadaw (gastroesophageal reflux)

TugilaeTsalin
= 05 feannsinenlusedszmanadianiugnaenis
nansalvadoul  Auwandiuluwsazns@nm d1l4
it 50% azinlsdusnmunasetihdldunniign)
d = acceptable errordslunnsAnmiiani 15%
SO N = [(L96f(0.5)(1-0.5)]/[(0.15)(0.15)]
(0.9604)/(0.0225)
4351

38n13AN®N

1. dnilsydR meaasranie mm@mumﬁ'ﬁ‘uﬂ@xmu@g wasiuindaya

2. dhanwiddenludilaaynae

3. fiheidnsunsinmnagldfunismsmanssannden (puimonary function test)
waz peak expiratory flow rate wazruiindaya

4, flhefidneazldsunisasma 24-hour pH monitoring ez wseifernisdly

fuleeiia wAkanNITAIaaNITIN NLeRUNR LA NNANIIATIA

n1smzagussanindan (puimonary function test)

dszfiumnnsnmad L lawsrad (SPOMelry) waziudindnsnamsioil
Forced vital capacity (FVC)
Forced expiratory volume at 1 second (FEV1)
FEVLIFVC
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J8n1smsadussannaasea (puimonary function test)

Xt

1. fnsuguhedaduazusadia

2. lifinslevideszdnludaevilaiuniium

3. fidndyiigaie wWhaumelasanlduunestniasiign 6 Aunfuazhied plateau
atihatien 1 Sunil lusefid ainvay obstruction azWuheenuuiigawiniivilavse
audl plateau 1 3uni
nsulananisnmaaussnnwiles (puimonary function test)
FEVLIFVC tieandn 75% aesrniidnls Sednaaung (obstructive defect)
A nguLavaas Obstructive defect wszifiuanndn Forced expiratory volume at

1second &t

FEVI% wnndnisawindu 80 wunene  Und

FEV1% dfaandn 80 usnnnndnvisawindu 65 wunatie mild obstruction
FEVI% <faandn 65 usiuanndnvizamindu b0  wanafie moderate obstruction
FEV1% daendn 50 wanafls Severe obstruction

n1sm3aa Methacholine challenge test
Fnamzlunefitennisuazennisuanamilenlsaia  (asthma)  usiiuanismana

spirometry Uns lefiudunnsiiiage

davinulunisama

filsavlavisevasnidenaneslugag 3 eufinaumn
awsulatinuinndr 2001100 mmHg

aortic aneurysm

Fansssfiseliunyas

5. Wenlungu cholinesterase inhibitor (snwn Myasthenia gravis)
F3nnsmana 1493 five-breath dosimeter Taeld methacholine 7 5 seaupnandadu e
0.0625, 0.25, 1, 4, uaz 16 mg/m|

1. shansazane methacholine 7uwsesfeanarngfiureunisnga 30 und

2. +n baseline spirometry aasgFunismsaa Auanuen FEVL flmaneiifasas 80 vas

AnPangengLaeinléluiuiy (Aaqanfinisanadiesas 20)
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3. ¢Funsmmatie nebulizer Asikamss 14 nose clip wiluayndiunisama udaliign
selaien methacholing erunne mouthpiece #nvuaz@nifiud wdandumelaly
atieten 5 3undt vindnIfasLiianan 5 a%e nneluiean 2 wil

4, wdwinde 3. wasannelu 60 3unil 1 spirometry g5 1&nna acceptable criteria
neilu 3wl dendn FEVL fiunniign

5. & FEVI anasiedndiwmnefidmanld fufinansuazennisuansaesdilan st
qnenvenemaanasudareedratien 10w deunuennIsuazAmIAIE UaY
s spirometry dnuiladnen FEV nguanindides baseline newlsngutiu

6. & FEVL anasliferndimung Whinnisamade 3. uas 4. 41 taeldansazane
methacholine fidadrdumagnsuauasy

7. seunailudmnududuassaisazaia methacholine fivinlen FEV1 anad¥es
az 20 (PC20) Tt ldrnpanadndugaiinenazraugaieti A uniiiiuiuewann
aunedede asfiadndfuniememaiining AHR eenagszwdng 1-4 moiml uas
Unidin >16 mg/iml daupnszudng 4-16 mgiml Fasinluslanasauiudnsueni

ARLN

n1smsaa Peak expiratory flow (PEF)
Hunnsmsaa maximum expiratory flow Tneldeisesiiondandn Mini-Wright peak

flow meter taeifivsiaentlu Lmin filszlemd An daeluntsaiadalsniia Usziluaauguus

N1INNBULe3NAR uasFnaNNANIITNE Az AILANTIATIA

38n1sm39a eS0phageal manometry

L. filememenannsnlunszinizaimns (anti-secretory drug) aeinsies 7 durawsin
REERL

2. wnruazesnieuimsmsaednatien 8 alie

3. nisngaazldinantlsyann 30-45 wd

4, filaeseldFunnamsa  esophageal manometry Taennsldanendnnneaynidng
nszanzavnsluinide (UPright position) wazdnasusilunszinnzanuns (intra-
gastric pressure) «flu baseline pressure
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5. wdsanmiuliEtlheueuas (SUpine pOSItion) anesanausuazgnisdusnguga
uaenasdauana (lower esophageal sphincter) uasimaanamsiisnumieis
6. Sansinderlumzesvaanaiuns (esophageal peristalsis) Tne i uhanduaesman

(physiological saline) 5-10 ml uaznaw semisolid (standard viscous material) 5 ml

A8n1smeaanisiianiaznaalvadiew (gastro-esophageal reflux) Tneldnsmaaa 24-
hour pH monitoring

L. filememenannsnlunszinizaimns (anti-secretory drug) aeinsies 7 durawsin

1961394

2. amiuazemnsneuinemsaaettetes 8 4l

3. fiheadliFunsmaanisiansaluadenlnagunsnlfidinmansidunse (pH
sensor) lddnuaanamsuazidngnszimizanms lnarunieayn dousuansans
electrode (proximal electrode) azesfirnumis 5 1.0 wilayzndauarsnwmaen
ans (lower esophageal sphincter) uazdauilanawes electrode (distal
electrode) azeg/lunszinnzanmsiisumia fundus (gastric fundus)

4, anees electrode fiegnewen azserfugUnanfidsarananiunsa (PH) Taaazin
nedann- 4 Jund

5. dwiunsieniu azdnlugilresdefifuiasnainaane s pH feendn 4

6. nosuLlanaiendndail

wagmewnsil PH teandn 4 funanannndn 4% veananitldnea 24 dalus
ynizmaninueIsuaziinisdene s (inter-digestive acid exposure) waen
awnsil PH daanda 4 iluaiuinngn 5%
udaiieemns (postprandial acid exposure) naenemnsit pH deandn 4 i
wa1xnndn 10.8%
daenansAvanizuay (nocturnal acid exposure) waamenwnsil pH taenda 4
unansnnan 2.2%

msatasunnznsaivadeudmaanamns (gastroesophageal reflux) wledipmnsfindni

1 £ 3 3 d’ 3 L%
agatiasda ladanided s
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nsuiusausandaya (Data Collection)
1. dnilsedR meaasranie mm%@umﬁ%‘uﬂ@xmu@g wasiuindaya
2. dhanwiddenludilaalsaiinygnas
3. fiheRdnmsAnenazldFumsnsanismsaanssanmilen (pulmonary function
test) waz peak expiratory flow eihuunsifasebaiia wazdsnfiuaaaguus
vaslaniipasiaeiivnnnsine
4, fulhefidnen aZldFuntsmsaa 24-hour pH monitoring nnane Gediesaildarnns

maaa ldurl Y time 7 pH < 4 at lower waz upper esophagus

nsaasnzidaya (Data Analysis)
1. Baseline characteristics sesgiuheivinisdine  nsuReuioudeyaiugiuld
student t-test waz Chi-square test
2. wilfilalsaita (asthma) w3 ngu muszduaesnismauanennis (level of
controlled) s
- Controlled group
- Partly controlled group
- Uncontrolled group
Lll?f;mLﬁsmmfmz?uﬂuﬁriwdwmﬁsﬂgﬂmmmiﬁmﬂimiﬁ@é’@u(gastro-esophagea|
reflux) dudiletsniia (asthma) fidnisaauaueinns (level of controlled) sineptu Tnsld
Chi-sqaure test

laywneasasssw (Ethical Consideration)

- ml&Fumnudusaiuanadnunidnes (Informed consent) Tnagnansnnausi

= Yy Y L4
annsAne g siasnig

- delinuznasunnsasaassuanslsanenunaginainsnlilasa Aaumiugatney

- mammananasulwiaesmaanaims (€sophageal manometry) uwaznismsna
nsaluadau (24-hour pH monitoring) umsmsalaenisldanadinisaynidngraen

o = &4 A ° o W s
ams  giheenafiainsszanapesiiaynuas lusipalé uaneininismsma watlaidl
o = Ay X a A Py X @ @

nadaAesiFiauss  wenanilanaaainismileauaznduitlaialaudeinienizasma
anssnnntlan Naanisaduld anReu sisadanauyldaadinaananmnsainensaanis

a v | ¥ = | 1 dgj a g 1 ¥ £ L2 Yo
mmmf;xmmimmu LANNUINLAENANTPARTUINATLAD LT NUBE Qﬂ’lﬂ@t‘lﬂi‘u
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14
=X [ % | J

o o KR aa ] = v a dl a ¥ ] a o ¥
AUzTNDABINNIRTMAatinavBan LarnatnsAeTRnTusInaanauazidngnisIde o
v = [ 1 a 1A o ¥ dl v o o
filaeflanissenataunsnfnsadiqeldnaanaan e liAuzi

- dselemindihnazlafu annisdnunlusnedszmanudn nmaiansaluadenly
guaedidulsatin  HAonugnuinnanlulsyannaioly deluuieaiediasanaluiiienntsves
nafangaluadaudaauild  wananiinudiniaiansa vadauduiiadadAnylunng
nezguinlfiiaensludilaelaniin  nnsfneniaznenluadaw (@nti-reflux therapy) ena
wldennsaaslaaiinuaznisasagussanindan (puimonary function test) Azuls sasiu
filaemaumiddiuniside azldFunnsmaaa 24-hour pH monitoring sdnudnuamnsaa
AmnAuazléfunisafadadndu gastroesophageal reflux gilaeazlfsunisinuniasil

; Yy =2 o g o 4 aX vy
FTANUMIE %QV}ﬂﬁlﬁﬂ’]iﬁ‘ﬂHW LL@::MU@MI‘MM@MM%



uni [
NANISANE

filaelanitafidnléTunisitasuna GINA guideline fsnusudineiidingu
nasAneAsausnd o 88 s winfilaefidunesdniunisnmanseluadien (24-hour
pH monitoring) arwaw 56 s1e LmzﬂgjLmﬁmmmw’"}@ﬁm@@ﬂmﬂmiﬁﬂmﬁwmﬁﬂmu
32 s Amdly 36.36% weesuuiheionun (Aselt 9) anmisuuuifeudneoe
7ty (demographic data) aesfaelsaitnlunguiituaesiunismsansalvadien (24-
hour pH monitoring) fungaiilallésunisnmanudnbifaaauansnsiuetnamiilod oy
meadA neluudeny e swiin dauge body massindex nsmssaanssaninden
(FEV1 liter, FEV1% predicted, FVC liter, FVC% predicted ua= PEF) asthma Control
Test (ACT) score szsunnsnaunuaastseiin (Ievel of asthma control) wazendilésuann
nssnunlaniin

dnudnuniuguaesdiheiiansuaziunianma 24-hour pH monitoring v

56 91 luanaldlunaniafnunssnnsed 8 wudn filsefengwanlszinn 52 1 1y

1
=

wevedaannndnweme (nemdde 39 9e waziname 17 91e) liflfianeelafiquyyi
nsmsaaanssanwilan (SPIOMetry) wudhirnadees FEVL 1.95ms, FEV1 78%
predicted, FVC 2.52 ams, FVC 83.57% predicted, Peak expiratory flow rate (PEF)
322 Limin, ACT score tnenads Uszann 17 Gedilandanlve) fie 60.71% i1 ACT score
feandn 20 Fedsuandndepnuanlsaitnlitiin sedumsnaunulsaiindaulvajerlungs
partly controlled ua= uncontrolled snnn4nlunga controlled (controlled asthma 26.79%,
partly controlled asthma 35.71% ua= controlled asthma 37.51%) dslugnauiu ACT
sCore dnusueniildiiesnunlspitanudndeuynee 1650 inhaled corticosteroid

(92.86%) waz inhaled beta2-agonist (94.64%) dauanaue A &5 inhaled
anticholinergic 1 e (1.79%) uaz Leukotriene modifier 4 sqei (7.14%)



797t 8 wamednmauziugiu (Demographic data) sesfiaeiinnnsdnun 56 s1e
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Variables Data
Age (years) 52,09+ 1333
Body weight (kg) 64.30 + 13.30
Height (cm) 157.79.+ 8.80
BMI (kg/m?) 25,78+ 4.70
Sex Male (sa) 17 (30.36)
Female () 39 (69.64)
Current smoker (sna) 0(0)
FEVL (L) 1.95+0.70
FEV1 (% predicted) 78.00 + 18.06
FVC (L) 2.52+0.89
FVC (% predicted) 83.57+17.01
Peak expiratory flow rate (L/min) 321.61+98.18
Asthma Control Test (ACT) score 17.16 + 5.92
ACT score 25 (3ne) 6(10.71)
ACT score 20-24 (312) 16 (28.57)
Act score < 20 (sa) 34 (60.71)
Level of asthma control
Controlled () 15(26.79)
Partly controlled (sna) 20 (35.71)
Uncontrolled (sne) 21(37.51)
Asthma medication
Inhaled corticosteroid (budesonide dose, pg/day) 503,57+ 319.52
Inhaled corticosteroid (s1e) 52 (92.86)
Oral corticosteroid (s12) 0(0)
Inhaled beta2 agonist (s1¢) 53 (94.64)
Oral beta2 agonist (1) 0(0)
Inhaled anticholinergic () 1(1.79)
Leukotriene modifier (Singulair) (1) 4(1.14)

Data are presented as No (%) or mean + SD.
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a19197 9 uananisulfeuifieuansouziugiu (Demographic data) swdnsngudidingas

n193< (56 patients) fungui ldidnsannnsise (32 patients)

Variables Participants Nonparticipants | p value
(N =56) (N=32)

Age (years) 52.09 + 13.33 50.06+13.62 | p=0.498
Body weight (kg) 64.30 + 13.30 65.82+13.81 | p=0.584
Height (cm) 157,79+ 8.80 15920829 | p=0.489
BMI (kg/m?) 25,78+ 4.70 2589+ 4.65 | p=0913
Sex p=0.206

Male (sn2) 17(30.36) 14 (43.75)

Female (31#) 39 (69.64) 18 (56.25)
Current smoker (sna) 0(0) 0(0) p=1.000
FEVL (L) 1.95+0.70 2.05+0.75 p=0559
FEV1 (% predicted) 78.00 + 18.06 75.60+16.25 | p=0.535
FVC (L) 2.52+0.89 2.64+0.94 p=0542
FVC (% predicted) 83.57+17.01 8170+ 1741 | p=0.624
Peak expiratory flow rate 321.61+98.18 32219+ 9445 | p=0978
(L/min)
Asthma Control Test (ACT) 1716+ 5.92 1747493 | p=0.804
score

ACT score 25 () 6 (10.71) 3(9.38)

ACT score 20-24 (31a) 16 (28.57) 7(21.87) p=0.744

Act score < 20 (na) 34 (60.71) 22 (68.75)
Level of asthma control p=0.126

Controlled (sne) 15(26.79) 4(12.50)

Partly controlled (sne) 20 (35.71) 18 (56.25)

Uncontrolled (sne) 21 (37.51) 10(31.25)

Data are presented as No (%) or mean + SD.
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wansnsReuiaudneniziugw (Demographic data) szwdnangaiidn
56 patients) sungsitlslldidnsaanisias (32 patients)

FR Rl bialeb
Variables Participants | Nonparticipants | p value
(N =56) (N=32)
Asthma medication
Inhaled corticosteroid 503.57+319.52 | 466.25+292.81 | p=0.589
(budesonide dose, pg/day)
Inhaled corticosteroid () 52 (92.86) 30(93.75 | p=1.000
Oral corticosteroid (sne) 0(0) 0(0) p=1.000
Inhaled beta2 agonist () 53 (94.64) 29(9063) | p=0.664
Oral beta2 agonist (sne) 0(0) 0(0) p=1.000
Inhaled anticholinergic () L{L.79) 0(0) p=1.000
Antieukotriene (Singulair) Ge) | 4 (714 1313 | p=0649

Data are presented as No (%) ormean + SD

ftlaefidnsunnsiinei 56 e azl@Funsmsea 24-hour pH monitoring Tae
criteria lunsifiadeddunsnlvadieulunisdneifae 24-hour pH monitoring 7isten

%time pH <4 at lower esophagus sanndwidawindu 4 viia %time pH < 4 at upper

esophagus snndmisewiniu 1 (Faiuandnfivesauing) lusuanudtaea 56 il
wudnWwananatnnisin 24-hour pH monitoring uaz1é3unnsifiadadilunaalnadaw
dnuau 20 se Aendle 37.50% wesgilaanoun

AN RauTeudnestugu (demographic data) tuguasivnisine
#a 56 e Taeieudfiaussinangsit Winauanannismsaa 24-hour pH monitoring
viselfFunsitasudndunsalvaden funguilliuaauainnsnsa 24-hour pH
monitoring (mnse?t 10) wudnlunguiilduaauainnismsaa 24-hour pH monitoring &
S LLﬂtZ\ifJuQ\iﬁ'ﬂﬂﬂ’jﬂﬂ@ﬂﬁiﬁﬂ@ﬂ')ﬂ@’]ﬂﬂﬂﬁ‘ﬁlﬁ"ﬂﬁ\m@"]') u@nmnﬁmjuﬁiﬁm@umn
N17FTIAPINAT ﬁ@"wmummmj\amﬂmhﬂ@:umﬁmmmﬂfmﬂmimm@@ﬂwﬁﬁméﬁﬁﬁqu
Al Lwiﬁﬂwm:ﬁugméuﬂﬁﬁmmmnﬁmﬁu 18un 1 viminsaanae (BMI) nns

pavadussanwen peak expiratory flow rate (PEF) wazenisnunilsniin
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prsnadt 10 Lmmmuﬁﬂmﬁﬂuﬁﬂwmzﬁuﬂm (demographic data) szuinedfilaedi g
uanuazkasuannisasaa 24-nour pH monitoring

Variables Positive test Negative test | pvalue
(N=21) (N =35)

Age (years) 53.38+11.62 | 51.31+1436 | p=0579
Body weight (kg) 70.77+ 1499 | 60.41+1062 | p=0.004
Height (cm) 16207992 | 155.23+7.02 | p=0.004
BMI (kg/m?) 26.94 + 5,33 2508+4.22 | p=0.154
Sex p=0.030

Male (sn2) 10 (47.62) 7/(20.00)

Female (31#) 11(52.38) 28 (80.00)
Current smoker (sna) 0(0) 0(0) p=1.000
FEVL (L) 2.08+0.81 1884063 | p=0.302
FEV1 (% predicted) 7552+1729 | 79.49:+1860 | p=0432
FVC (L) 2.70+0.96 241084 | p=0.251
FVC (% predicted) 8140+1498 | 84.87+1821 | p=0.465
Peak expiratory flow rate (L/min) 305.24+98.77 | 33143+97.92 | p=0.338
Asthma medication

Inhaled corticosteroid 466.67 + 317.32 | 525.71+ 323.39 | p=0.508
(budesonide dose, pg/day)

Inhaled corticosteroid (s1e) 19 (90.48) 33(94.29) | p=0.626

Oral corticosteroid (s12) 0(0) 0(0) p=1.000

Inhaled beta2 agonist (s1¢) 20 (95.24) 33(%4.29) | p=1.000

Oral beta2 agonist (1) 0(0) 0(0) p=1.000

Inhaled anticholinergic (n2) 1(4.76) 0(0) p=0375

Anti-leukotriene (Singulair) (ne) | 1(4.76) 3(857) | p=1000

Data are presented as No (%) or mean + SD,
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meeit 11 uansennisaesnsnlvadion (GERD symptoms) ugdaeiivinnisinen 56 se

Test 24-hour pH monitoring (sne) Total (s12)
Positive test | Negative test
GERD symptoms 15 8 23
positive (sne)
GERD symptoms 6 21 33
negative (sna)
Total (1) 21 35 56

Sensitivity of symptoms for diagnosis GERD = (15/21) * 100 = 71.43%
Specificity of symptoms for diagnosis GERD = (27/35) * 100 = 77.14%
Negative predictive value = (27/33) * 100 = 81.82%
Positive predictive value = (15/23)* 100 = 65.22%

ts' ! v dl Yar ana o ! [ 3 1o | v
a1nmn3an 11 wudndileenldfunisitiadadudunsaluadaunnaalianiusies

p R . A ° v A [y o
HRNT I@ﬂWUQWQﬂQE}ﬂ@‘NuN@qﬂq? 15 3¢ @f]ﬂqqu')uﬁq\!ﬂ')ﬁmLﬂuﬂ?ﬁiﬁ@ﬁl@uﬁﬂﬁﬂﬂ

21 972 waglsifionnistie 6 9e wenanBwudRgheanuan 8 9na Aden1IRINIA

Tuatian wildlssunisatadadndunsaluadiauriza GERD d1ldan1sesinadmenlunns
30ade GERD wudnd sensitivity 71.43% , specificity 77.14%, positive predictive
value 65.22% uaz negative predictive value 81.82%
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peeit 12 uamseniszasnsaluadian (GERD symptoms) lugiaaifinss@ndniannnis
msaa 24-hour pH monitoring

N=15 Frequency (%)

(571)
Heartburn 14 93.33
Regurgitation 15 100.00
Globus 10 66.67
Throat clearing 8 53.33
Chronic phlegm 9 60.00
Chronic sorethroat 8 53.33
Chest pain 14 93.33
Hoarseness 8 53.33
Chronic cough 11 73.33

A 12 wudndilaedaulunjandagennis regurgitation (100%) waz
heartburmn (93.33%) wenanniitiaifennismeszuniaw (extraesophageal symptoms)
squsiae lun chest pain (93.33%), chronic cough (73.33%), globus (66.67%), chronic
phlegm (60%), throat clearing (53.33%) waz hoarseness (53.33%)

p9n9it 13 uameaniszesnsaluaden (GERD symptoms) lugtlaeiivnnnsine 56 se

Reflux symptoms* 24-hour pH monitoring+ p value
Positive test Negative test
Heartbum + 14 (66.70) 8 (22.90) p=0.002
7(33.30) 27 (77.10)
Regurgitation + 15(71.40) 6(17.10) p=0.000
- 6 (28.60) 29 (82.90)
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p9n9it 13 (sie) wanserniszesnseluaden (GERD symptoms) lugilaeivannsine 56

T8
Reflux symptoms* 24-hour pH monitoring + p value
Positive test Negative test
Globus + 10 (47.60) 5 (14.30) p=0012
- 11 (52.40) 30 (85.70)
Throat clearing  + 8(38.10) 1(2.90) p=0.000
- 13(61.90) 34(97.10)
Chronic phlegm + 9 (42.90) 2 (5.70) p=0.001
- 12 (57.10) 33(94.30)
Chronic sore throat
+ 8 (38.10) 1(2.90) p=0.001
13(61.90) 34(97.10)
Chest pain + 14 (66.70) 6 (17.10) p=0.000
- 7(33.33) 29 (82.90)
Hoarseness + 8 (38.10) 0(0) p=0.000
13(61.90) 35(100)
Chroniccough  + 16 (76.20) 10(28.60) p=0.001
- 5(23.80) 25 (71.40)

+ Data are presented as No (%)
* + Aa Jenissanann

A s o '
- AB 1NN@WﬂW?ﬂQﬂ@WQ

anm3nait 13 nudndruanuasernszesnsalvadion (feflux symptoms) mnsaiia
1848INNIFN] wuindihefidunsnwagieuainnisasaa 24-hour pH monitoring fiennas
sina7) e heart burn, regurgitation, globus, throat clearing, chronic phlegm, chronic sore
throat, chest pain, hoarseness uaz chronic cough snnnanglaeitlallédunsnlvadiow

1 A o 0 o aa Y oA 1 L dl Yo aa [ |
atefild1Anuneans widRansnennzlunguidileldiunisitasadnilunsa s




flat Wudn eAnnsidANaInzEiennazenana tdud heart bur, regurgitation uaz

chest pain wintiu danuernsdananaludadauiiganingilandilsiannis (heart burn

66.70%, regurgitation 71.40% ua= chest pain 66.70%)
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eeit 14 uanepmadnfugssineszaunsasunnlseiin (level of asthma control) fu
wansmsaa 24-hour pH monitoring

Variables Positive test Negative test p value
(N=21) (N =35)
Level of asthma control p=0.028
Controlled 2(9.52) 13(37.14)
Partly controlled 7(33.33) 13(37.14)
Uncontrolled 12 (57.17) 9(25.72)
Asthma Control Test 15.10+ 5.61 18.40+ 5.82 p=0.042
(ACT) score
Level of ACT score* p=0.024
ACT score 20-25¢ 4 (19.05) 18 (51.43)
ACT score < 20 17(80.96) 17 (48.57)

Data are presented as No (%) .
* ACT = 25 represent good control, ACT = 20-24 represent moderate control, ACT < 20

represent poor control

1+ ACT = 251w positive test 2 s1e (9.52%) uazlu negative test 4 sva (11.43%)
ACT = 20-24 1w positive test 2 sna (9.52%) uazlw negative test 14 sva (40%)

=8 [ dl 1Yo dl Yo aa [ | 1
anuansAnEAIed 14 wudndihenldfuntditadadudunseluadiow

(gastroesophageal reflux) arnnnsmsaadae 24-hour pH monitoring & ACT score #isn

ndnguit i FTunselvadiew (15.10 + 5.61 waz 18.40 + 5.82 mugdns) uazdfuledil

aziu ACT scoreitferndn 20 gendnnguiléuaauannnismeaadanana (80.96% lu




61

ftloes GERD iu 48.57% uguaeitlaiifiy GERD) wenanniliflefiansasnszsiunisasun
Tsniin (level of asthma control) wudngrlaeiilgsunsitadedndunsnlvadiou fnns
pauAufazy uncontrolled gandnduaedlalldidunsalvadan (57.17% ey
25.72% mugnsn) uazdtlanlsaiindliléidunsnlvadiow Sdnadounesdianiiasuszsy
controlled gandngulaeildsunisinasesnidunsnlvadiew (37.14% Wauiyu 9.52%
AINATAL) WAZANLANAINAINA1IRTAN ATy 9aTA Lwim@muamﬁ@xﬁu partly
controlled ugitless 2 e fdndauresdiheludmaniiindideetu (33.33% Tuditle
fiflu GERD uaz 37.14% lugtlaeiilaiilu GERD)

meaziduaranisinm 24-hour pH monitoring éuanelslumsnsd 15 Tas
wenidufineiWinaRnunAannnisasaa 24-hour pH monitoring wazngsigitlaeiiling
fananadni wudndnanszes %time pH<4 at distal esophagus luguseinaunia
piniu 8.20 uazlunguiitnadldwinty 1.00 dausnansaes reflux episodes u

nanfnanisnaanalnarA Wiy 67 A dewlunguiinansaatniiavindu 12 afs

peait 15 uanananisnaaa 24-hour pH monitoring luglaalsaiindianen 56 e

Variables Al (N =56)+ | Positive 24-hour pH | Negative 24-hour
monitoring pH monitoring
(N=21)1 (N =35)1

Reflux episodes (No.) | 20.50 (4.25-57.45) | 67.00 (49.70-89.20) | 12.00 (1.50-18.50)

>5-min reflux 1.00(0.00-3.80) | 5.00(3.00-8.00) 0.00 (0.00-1.00)
episodes (No.)

Longest reflux 7.00 (1.25-14.75) | 22.00(14.00-39.00) | 3.0 (0.00-7.00)
episode (min)

Time (otal) pH<4 | 260 (0.45-6.40) | 8.20(5.60-1200) | 1.00(0.00-7.00)
(%)

Time (upright) pH < 4 | 3.60 (0.93-10.05) | 10.90 (7.20-16.00) | 1.40 (0.30-3.60)
(%)

Time (suping) pH<4 | 0.25(0.00-3.30) | 560(0.70-930) | 0.00(0.00-0.40)
(%)
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1 Data are presented as median (interquartile range, Q1-Q3). pH findings were
considered abnormal if the total time that pH < 4 in the distal esophagus was > 4%

99t 16 uanepaudustugazadng FEVL (% predicted) suein pH parameter aannns
msaa 24-hour pH monitoring

Variables All (N = 56) Abnormal 24-hour | Normal 24-hour pH
pH test (N = 21) test (N = 35)

R pvalue | R | pvalue R p value

Reflux episodes (No.) | -0.97 | 0477 | -0.280 | 0219 | 0.047 | 0.787

>5-min reflux 0008 | 0951 |-0.130| 0574 | 0172 | 0.324
episo0.332des (No.)

Longest reflux 0058 | 0.673 | 0224 | 0329 | 0169 | 0332
episode (min)

Time (otal) pH<4 | -0.027 | 0843 | 0126 | 0588 | 0112 | 0521
(%)

Time (upright) pH<4 | 0022 | 0871 | 0068 | 0771 | 0123 | 0480
(%)

Time (suping) pH<4 | 0015 | 0911 | -0.106 | 0648 | 0209 | 0.228
(%)

The association between FEV1 (percentage of predicted) and pH parameters was
assessed with the Spearman correlation

peeit 16 lunsnengaaudaniugszuing FEVL % predicted (forced
expiratory volume at 1 minute percent predicted) fudn pH parameters annnsmsaa
24-hour pH monitoring wudnlsifipanadsiugiuetnaidednAomnead ansfinm
mmﬁuﬁuﬂmmqﬂuéﬂw%ﬂ 56 181 unzuanAnEIzviNngui Winadndnfiainnis

msaa 24-hour pH monitoring
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et 17 wanapnudnstugazudng FEVI (liter) fuen pH parameter annnismsaa 24-
hour pH monitoring

Variables All (N = 56) Abnormal 24-hour | Normal 24-hour pH
pH test (N = 21) test (N = 35)

R | pvalue R p value R p value

Reflux episodes (No.) | 0.084 | 0540 | 0135 | 0438 | 0105 | 0.650

>5-min reflux 0160 | 0239 | 019 | 0265 | -0.026 | 0.911
episodes (No.)
Longest reflux 0257 | 0.056 | 0226 | 0191 | 0443 | 0.054
episode (min)

Time (otal) pH<4 | 0.162 | 0233 | 0184 | 0291 | 0033 | 0886
(%)

Time (upright) pH<4 | 0.195 | 0151 | 0227 | 0190 | 0120 | 0605
(%)

Time (supine) pH<4 | 0.168 | 0215 | 0.345 | 0053 | -0.088 | 0.703
(%)

The association between FEV1 (Liter) and pH parameters was assessed with the
Spearman correlation coefficient

et 17 lunsnengaaudaniugszwing FEVI (forced expiratory volume
at 1 minute, liter) fusn pH parameters aannasmsaa 24-hour pH monitoring wuan'lad
SranuduiugiuedaidudnAneadia fansdneanadiiugiagmludieis 56

18 wazenAnEszinangui naianiainnisasa 24-hour pH monitoring
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peeit 18 uanapndnstugazudng Peak expiratory flow rate (PEF) suein pH
parameter aannasmsaa 24-hour pH monitoring

Variables All (N = 56) Abnormal 24-hour | Normal 24-hour pH
pH test (N = 21) test (N = 35)

R | pvalue R p value R p value

Reflux episodes (No.) | -0.087 | 0523 | 0.117 | 0615 | -0.060 | 0.974

>5-min reflux 0.020 | 088 | 0.133 | 0566 | 0155 | 0.374
episodes (No.)
Longest reflux 0.010 | 0992 | 0296 | 0192 | 0071 | 0.684
episode (min)

Time (total) pH<4 | -0.056 | 0.683 | 0193 | 0403 | 0.043 | 0.806
(%)

Time (upright) pH<4 | 0.038 | 0.781 | 0315 | 0165 | 0.87 | 0281
(%)

Time (suping) pH<4 | 0.001 | 0993 | -0.028 | 0903 | 0266 | 0.23
(%)

The association between FEV1 (Liter) and pH parameters was assessed with the
Spearman correlation coefficient

peeit 18 lumsinengaanudaniugazuing PEF (Peak expiratory flow rate)
fuen PH parameters annnismeaa 24-hour pH monitoring wudnladfimnudasiugiv
At Aun9ans %qmiﬁﬂmmwﬁmﬁuﬁmmquﬁluéﬂqaﬁq 56 318 wazuen

Anmszwinanguilluaiainfannnisasaa 24-hour pH monitoring
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peeit 19 uanedfilaefiiaauiainfiannismsaa esophageal manometry ugiae

Ansn 50 9w

Esophageal All(N=56) | Normal 24-hour | Abnormal 24-hour | p value
manometry pH monitoring pH monitoring
(N =35) (N=21)
Normal 39 (69.64) 26 (74.29) 13(61.90)
p=0.248
Abnormal 17(30.36) 9(25.71) 8(38.10)

Data are presented as No (%)

et 20 uansiiagtuuy (Patiem) pauEaunAainnisnsea esophageal manometry

Tugiloendnmsn 96 3¢

Pattern of esophageal All(N=17) Normal 24-hour | Abnormal 24-hour
manometry pH monitoring pH monitoring
(N=9) (N=8)
Low lower esophageal 8 (47.06) 4 (44.44) 4 (50.00)
pressure
Ineffective esophageal 6(35.29) 2(22.22) 4 (50.00)
dysmotility
Non-specific 3(17.65) 3(33.33) 0(0.00)
esophageal motility
disorder
Data are presented as No (%)
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A 19 funnsdinsuazes esophageal manometry  wudnlugilaelsn
fin AnnsAneie 56 s fua esophageal manometry #anung 30.91% uwazind
69.09% Aansuannzludtlaeildfunisitadudndunseluaden  annismsa
24-hour pH monitoring wudwa esophageal manometry fmnd 40% uazilnd 60%
dnugilaeilallddunsnlvadiow annnsmsaa 24-hour pH monitoring wusdnwa
esophageal manometry fimun@ 25.71%

suuuuAauAatnfies esophageal manometry (mnsnedt 20) wudndaulue
AmannAusLygnTesaanamnsdauansenndaung (lower esophageal sphincter)
sesnsnifunsnaeulmeemasnamnsiilsla (ineffective esophageal dysmotility)
uaz N3 wndenlmaemaesewnsinninuuiannzianzas (nonspecific esophageal
dysmotiity disorder) mssndus felunmwsandilagriannn 56 ¢e wazlungugihed

1F5unnsatiadaduflunsnluadian annismsaa 24-hour pH monitoring

et 21 uampruuansinasziing total time pH < 4 luvinduvisesds (Upright) deuru
yinuau (SUPINE) lugtlaafimauinannnismsaa 24-hour pH monitoring

variables Abnormal 24-hour pH p value
monitoring
Time (supine) pH < 4 (%) 10.90 (7.20-16.00)
0.035
Time (upright) pH < 4 (%) 5.60 (0.70-9.30)

Data are presented as median (interquartile range, Q1-Q3)

arnmnsnait 21 WunsnBouidleuszwineaaauansinezes percent total time pH
< A Yuindluvideda (Upright) suvinuew (SUPINE) azwudnvinuenddadauiilaefiflsesu

AuNse-anslunaanatntanndt 4 innndnlurinuveiied s lisd1Aun1eaia



uni 8

n15anls1gNan1sANEN

filaefidlunsaluaden (gastroesophageal reflux) sinazsndasains uau¥eu
uthen (heartburn) $Anfemnsinadiendusn (regurgitation) nawsnuan (dysphagia)
siaannsmeszunaw (extraesophageal symptoms) naznanlvadeuvda GERD
amaTnuLeesunilesiaeiifienisleitess (chronic cough) uwenluannnisiaame
lnaasne vise postnasal drip syndrome (upper ainway cough syndrome) Tseiindisl
annzannisle (COUgh variant asthma) was lsevaanausniauiinalediuilags

(eosinophilic bronchitis) wenanifannnmsAneiidnusmugifnsaizesnisifansalva

flan ugtleleniin gandnludeeviald msfnensaluadian Tnensldenannaadidl

Usz@ninna TnaaunsarauauszAurasauilunsa luaanalg (esophageal pH)

Wunnd 4 fudanlug waglfewiuadraies 3 wau azvinlennslona

uenaniimsiansalvadeudadluamauilsedilanlsaiiafimauauann (dificult-o-

control asthma) uasmainEnnsnivadenuuneasinldennisteslsaiinadn e

feuas unznsmsaaaussaninten (pulmonary function) Ageslé

@fmmiﬁﬂmﬁ‘lﬁmm@ﬁﬂmﬁa‘?’]ﬁa&l &un

1. wuprugnaesmsdananvadiougeludieeiidubaia Gwannisfnenudniaans
n 37.90%

2. wudndrugtheiiflsziunsaupulsaiiniagluszsy uncontrolled lugiaediflunan
nadien gandnfaeilldlfidunsalnaden wananiflufaedidlunseluadew &
dndaudneiin ACT score feandn 20 gandndiheilallfidunsalnadion iy
frlaefiiunsnlvadeu whaziermsreslsafinannndndiasiilaiiu

3. fiheiflavununAannnisasea 24-hour pH monitoring Tuisilugesionises
nsnlvaden Fufunisiiennts (classical reflux symptoms) Tugitaedidu nselua
fau (gastroesophageal reflux) laldtisuandngilaefinauiiatnfisasnsluadiauans

nsninliRanersanw (pathologic acidic esophageal reflux)
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4, fulhefidunsnlvation annisiiiasudan 24-nour pH monitoring ‘laisniugesd
pEaUnATeInTAdeL T AR AR NS (esophageal manometry) saudne
annmsAneinuilugihefidunsalnadeu fausudiheiinmaninndeulmaes

waemewns (esophageal manometry) uwdsuaunfnnnnd wsieeslsfinagioaiidy

nanlvadion fidndauesdilaedil esophageal manometry AndnAganandulaadilals
lunsawadion

anmsdnsiiaunn Kalijander et al. [43] WvinnnsAnenugidan 107 s wa
avugnaasnaiansa luadeuludilalsafin 53% uazarnnisAnunaes Sontag et al.

[24] Teadnuludilaalsatinauon 104 s1e wumaugnaasnisfiansaluadiow 82%

wathelafimu nsnedanannllldmenuianeasidantesdianiidaeanan

nedne uazdilaefifiasnianasa 24-hour pH monitoring sinlidaaudaes

(selection hias) lunsidangilaendrunvinnis@nels ulunsineniildanpnudnides

(bias) Tnsuansdeyadilaeisniinfidneanarnnisdneuazfiasnianaaa 24-hour pH

monitoring ‘1¥stae

daunsfinenau Wud nisdinmnaes Avidan et al, [44] 18vinnnadnenluglas

Tsndin 128 s7e Taennsmsaa 24-hour pH monitoring Gadunisinmnaeadiug

sendnanaiiaanuaunaaluadau (reflux episodes) uaznsiinainmicilen wslad

MeueEgnnRansavadenlugilaangui

nsAneaes Nagel et al. [45] d@nunlugihelsniin 44 398 wumamgnnisiin
nsatvadau 34% waznisdnmnaas Vincent et al. [28] Anwnludilae 105 9e wudnd

Avagnassnsdansaladiew 32% Fwnnnsinme 2 nsAnendnediu wodndaa

gnnniansnivadenindidasiunisineil

uananiflunsinminudndileglsafinildsunnasedndunsaluadien il
a1 (reflux symptoms) 28.57% dln&idesiunnsAnmnass Toni O etal. [20] wudn
13Jﬁ@ﬁm'a‘ﬂixmmuﬁﬂummm;ﬁﬂqaﬁ1é’§Uﬂﬁiﬁﬁ@f§ﬂdqLﬂunmimé’ﬂuﬁwm

nsAneaes Harding et al.[8] Zadnunlugilanlsniinfiannisaait (Stable asthma) 26

e fildfleniszesnsaluadion (reflux symptoms) Taantsmsaa 24-hour pH

monitoring wuanflmanuienfeesnisinadanaansa (esophageal acidic reflux) 62%

uaziiafimenuannsneaunuddiaanseivadeulifiennisla 29-62% dou

nsAneaes Juliant etal. [19] saeuls 9.6% dqdansaung positive predictive

value uaz negative predictive value lunns@nmnifwudngian 65.22% uay 81.82%
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paansy dvlndideeiunisdnenaes Juliant etal.[19] deldereew positive
predictive value uaz negative predictive value wasnnsldannislunisifiadansalua
foul7 65% waz 71% mwdnsu

falalunsineilie ldAnssindadauesdilaglsafinnasziunig
paumnaedlsn (level of asthma control) wudn fuhedldsunisitasadniunsnlvadeu
(GERD) annnnsmsaa 24-hour pH monitoring «flugaedidu uncontrolled asthma 1
dndaufigandndulae ldilunsaladiow (GERD) ethedaau waswudndu controlled
asthma lugndaufinnndnguitlaildidunsaluadevetnedamuduiioatu §3nmeiy
ACT score wudnnguiidunsaluadiand ACT SCOre fisnndrgulaniluldifunsalua
fauntheflilodfynnesdn dRansanmudduezi fuhelidunanlvadieus ACT
score sndn 20 udndaugitlaeiigandngulaeitlllfdunseivagieustneinau (80.99%
waz 48.57% muans) avnuanisAnssenatadedunwadn nsiiaanuiatnfaesnig
Tuadiauaasnsadnaunlunaanamis (esophageal acidic reflux) sinazfinavinlszsiunas
naunnmestsaitn (level of asthma control) uias uwazinl¥ennsedlsafinuuannto
far Tunenguiuenadlulllddnfuaefidszsuniseaunnisadindilaa (Uncontrolled
asthma) enafiuainliiinpnuinlnfsesnnslvadeuaansadiunluaananmg
(esophageal acidic reflux) 'l GsannnnsAnmnaes Havemen BD [50] ilunnsinzuuy
systemic review taeinnnsiinsnzvivianan 28 msiinin wudnAasgnassniansaiva
Fauludilaalsniinna 59% (sountsifiagensaluadiousaenisasaa 24-hour pH
Monitoring waznsdasndas) wstnfiansaaniznisnsaasaa 24-hour pH monitoring wu
ArngnaeInsiniansainadeulugilaelsniin 50.9% wilunanduiunwumanugnaeslsn
finlugfidunanlvadiowdies 4.6% paugnnnsianeeluadeuludileeiidulsnionadnd
odd ratio 5.5 dauaanagnnniinsaitalugilaefidunsaluadeunudnd odd ratio 2.3
dau relative risk aasnsifiaselsniinludtlaefilunsnvadioudduiniu 1.5 4efl
pNANTus e TiTd Arynnsadis st relative risk aasnnsitiadansaluadaulugioe
Tsndianudn i pnadnfugifu Gannsdnefanansuanslfiiuinsaiindiupnudses
nafinnseluadien daunisifansalvadentivlilfifinasdawesnisfinlsaiia

msdnezes Juliant etal.[19] SedAnmarugneesmsiinnssivadiewlugilo
Tsndinfimueuenn (difficult-to-control asthma) #<lstpmnsmanedilaeiidly difficult-to-
control asthma ‘341 \fugiaediflenntsmaen (persistent refractory symptoms) ‘lsu
anmenavaananngy l0ng-acting beta2 agonist uazaiFasaadatianu (inhaled
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corticosteroid) umwnsiisnnndwidewiniu 800 4 wesawn beclomethasone
dipropionate emauasennns uazléEn Systemic corticosteroid eenten 1 ak:
lugng 12 e Tnsulaudieuanugninienseluadenlugdiee difficult-to-
control asthma ﬁunaju;ﬁﬂfmﬁmuqmmﬁmié’dm WUIANNENTRINAANIA Inadiau
lusta 2 nas ladusnsineiu Seldludneuiunisfinenil eradumszAndninaasmes
anwauziaeidAnmTauuansineiy wazsunudieeilddnm lunsdnmfanan
aratiatenninly uasiiflaaunsdauilésuntainundaneninunealuadan (ant-reflux
therapy) snriaw wnldinasianismsea 24-hour pH monitoring 16 Asldiintaaaa
uansinaasaNgnnisiansanadanlugilos 2 ngu

Ruigomez et al.[10] lévnnnsdnuuuslaldanir (cohort longitudinal study in
UK General practice cohort study) shesnugiheiidunsalvadiew (GERD) 5,653 s
uaztithelsaiin 9712 e dousll 1996 Fnmadtlaely 3 3 wudn relative risk (RR)
vaamsillaniin (asthma) ugieeddunsaluadiouwwindu 1.2 (95%Cl, 0.9-1.6) Tuanss
7 relative risk (RR) zesnmsinsaluadionludihelsaitawingu 1.5 (95%Cl, 1.2-1.8)
wazldagLlindilanlspdinduaseniafiupnuidamesaionaalnadauatrediioddy
meadn (Significant increase risk) Taaiamizetnedaludusnaesnisitady doudilaed
Hunsalvadienlilfinasenaiiuaudedlunsfinlspiineeedided Aomeadn
(non-significant increase risk) niaifiaaaalaaaswasnax (bronchial
hyperresponsiveness) lugtaefiunsalvadeuiidalunsdudsa (predisposing
factor) fuhelidulsedin uidaullldfiniafananlvadieuenaaznszgunainennis
aealsaiinlugileiidulsaiinegiaumiiludo

Tunnsdnegilaelsndin 105 s1e aeq Vincent et al.[28] wud FEVI waz PC20
szwinanguiiiuazlifinanvadion (nasulng 24-hour pH monitoring) ‘Lsidaaauansing
. windunwudnlunguiidunsnlvadion fr PC20 Saaudsniug (correlation) fu
anuuaeanslvadausnsnsavia number of reflux episodes (NRE) aeinsfdednany
veana (1=0.983, p=0.001) uazlifimnudusiusg (correlation) fu FEV1, MEF75%,
MEF50%, MEF25%, percent of 24 hours with pH <4 waz number of reflux
episodes (NRE) sarduilunsiinmnpnsdniusszninansavadieuuasgitiaeithilsniia
&40 PC20 wnuiiazldein FEVL vide PEF uazldiein number of reflux episodes
(NRE) unuitazldiein acid contact time lunnsnmasuduiugiiazinld i

ANANTUS IERETIY TsannsAnellFAnetannuduiusazuinedn FEVL (liter),



1

FEV1% predicted uaz PEF ffudn pH parameters sieannnismsaa 24-hour pH
monitoring wudnlifrasdsiugietredamutwieaiunsinen el

Shan-Ping Jiang [12] #nundulaelsaiin 30 e fdnsaluadousandas da
Fadnlnanisdesndasszuumiaiuaivis (gastroscope) wivantsnauutte (barium
swallowing) usisgfinemenidlu 2 nqu deilanumziugiu (baseline characteristics)
nsmsaaanssanwilen (g function) waz PC20 lalumnsineiu nguuikdlsinnsinu
saeien Omeprazole waz domperidone wwiaan 6 dilanf anngulailfnisinundasen
wusnguusnilen FEVL, FVC, PEF uay PC20 Aaundalsinnginm "Lummzﬁ'ﬁﬂﬂﬁjmﬁ
Wl llmay wnnsAneniflfuandliiviuin nslinsinensnlvadeulugilanlsaita
ledleutunguitlallilnnsinennsnlvaden inlidialaitaitu lunsinmiild
filae erosive esophagitis Talungufisuusandangaiiidu non-erosive esophagitis i
ANREALNAaINNM9RIIansa uada LLﬁiﬁlﬁiﬁiﬁﬂﬂﬁ‘Lﬂa‘E}uLLﬂﬂﬂﬂ@QLé@uﬁ@'ﬂﬂ'ﬂ’]‘ﬁ’]i
(mucosal change) deenarnlsiinanslaresaanax (aiway hyperresponsiveness)
1nndnle inlddnseaannisasaanisineueesen (FEVL, FVC, peak expiratory
flow rate) uaz PC20 FaumsensFne Lwﬂu‘mm:ﬁ':‘ﬁmmﬁlujﬁm@m@ﬁﬂm@@ﬂmdﬁ
ﬁ"]m"m"]mmﬁiﬂﬁ%wﬁﬂﬁmﬁﬂm i nisAnenaes Killjander et al.[34] 1hsneanudn
éﬂ%ﬂiiﬁﬁmLL@Zﬂ?ﬂiﬁ@ﬁ'ﬂuUNiﬁﬂLﬁﬁﬁ’uﬁﬁlﬂumumﬁi@ﬂﬁﬁﬂﬁﬂLzﬁﬁlﬁlfm@:&l proton
pump inhibitors Tnegilaefienniseesnsalnadeniisuusndtazneuauasanislien
ngu proton pump inhibitors snnnan

foeubtlelsniiafiasdadnaziinenlvaden winisamadaeda 24-hour pH
monitoring Wauni wagiheilennsreslseiinatundslinisinmnsalvadien wanns
Snnneen (Medical treatment) waznnsfnunsaanissingm (Surgical treatment) Ae
fundiplication [46-48] Fuamslifiudinuenmileannisivadionasansea (acid reflux)

uda tadaFasnisivadausasansilaildnea (non-acid reflux) AdaaudAoyiduiu
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= o = ~
ﬂq?ﬁﬂHqUﬂUﬂqTﬁﬂHq'ﬂuq

Study anwozihedl | sunudiled Prevalence (%)
NINTTANEN NINTTANEN
(51)
Kilijander et al.[40] Asthmatic 107 53.00
patients
Sontag et al.[24] Asthmatic 104 82.00
patients
Nagel et al.[45] Asthmatic 44 34.00
patients
Vincent et al. [28] Asthmatic 105 32.00
patients
Harding et al.[8] Asthmatic 26 62.00
patients and no
reflux symptoms
Toni et al.[20] Asthmatic 90 36.00
patients
Julian et al.[19] Difficult to 52 75.00
control asthma
This study Asthmatic 56 37.50

patients
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f«rmmmiﬁﬂmiﬁmmmummuﬁgmﬁq 2 fasiil
filaelsmiiniinnnugn (prevalence) assnnsifialsansaluadian (gastroesophageal
reflux) 37.50% dawuinAendnags
e lsndindl llanansnmauauatnsastse (Uncontrolled) 1% Spanugnaasninisln
nanlvadiow (gastroesophageal reflux) figendndinelsaitnfiansnsnasunrennis
(controlled) aaslsals uazauduiusiuadnedniauszudraniaialsanaaluadou

fuszsunisraupuaaslsaiia (level of asthma control)

dmsudesninasanisineil T

. arnuansAnednediu fulanfigndpeanannisiinen wazilfiasnnsnsa 24-hour pH
monitoring fauaw 32 31 (36.36%) anavin1¥iAia Selection bias & usiannnnsdnen
1é’ﬁﬂﬂ@Lﬂ?ﬂuLﬁﬂuﬁﬂwm:ﬁugmiwdwﬂ@';ﬁ{L%Wiqmﬂﬂ@ﬁﬂﬁﬂ Lmzﬂ@jmﬁgﬂﬁmfa@ﬂ
annsAne wudn kiR suAnsnsTueg T Aoynnea i Aeugtaefidhsan
nsfnERmaasnsaduiaunuesszansld uazanansaaa Selection bias 14

. fewinsasaa 24-hour pH monitoring gulae e aensnuntsaitennsa Geaaiiua
sin €Sophageal acid contact time 1

. amnmsAnEnudIlaNdNRusTuet AUz anafiansa InatiauiussAunng
aaupnaasisaita (level of asthma control) waildanansnuanlddntiadelafluanve
warilade ol ung

. wuanldfaauduiugszuans pulmonary function test uas pH parameters annns
msaa 24-hour pH monitoring usinns@nunineld PC20 avnnsmsaa methacholine
challenge test uaz number of reflux episodes annnnsmsaa 24-hour pH monitoring

1 v o o ' A o a ¥ o= '
UazuanANANRUSIEndnelsAiaiLNgIA mmmimmﬂmmm’]

annsineniiléudana esophageal manometry uaz 24-hour pH monitoring tael4
Waunsupanfiameslunisuans delulaunsuedlifiniansandeyadnguedulan
fovitelad fediddlifandndedlunisulana u@nmﬂﬁmmﬂ@méuj 6w ng
nsaadussnnnilan nnsmaaa Methacholine challenge test Aiuaninausfuiueulunis

wlana M lEnanaanudana s
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AanuAENANELAAS TN AvNgnIeInRianea uadieu
(gastroesophageal reflux) lugulaeiidulsaiin (asthma) wudnge uazlunnafnunidls
Ao = o v A4 Ao = S o
tufunanisdnesinann Insanizlugilaelantisndenissedlspiianin uasdszdunig
avuanaaslsaiin (level of asthma control) Fies lusesulsid sinldsasiinfentnsiunaiv
Tnaiennzludihanliamnsaaauaueinisaedisaiinld drudunaagiainnisfneid

o

N

e

1. ilaalsniin (asthma) Saanugn (prevalence) aasnisifiansalvadian
(gastroesophageal reflux) 37.50% Fswudnrendnage

2. fihudaulvaivinnsanemudnilszsu Asthma Control Test (ACT) score s
ndn 20

3. fuaeildsunisifiadedndunseluadion wudildndaugiaadsl Asthma Control
Test (ACT) score #ittaendn 20 qandndilaeiildlfiflunsaluadiow wenannii
frlaefiunsnvadeudellfndaudiefidesiunsaunalaniia (level of asthma
control) e¢luszsu uncontrolled gendngulaedldlfiunsaluadion Seiswand
nafansaluatiawinliianislsadinuazseaunisraupulsniinueia vl
filhelsaitafitiennssnnyieruaretmsldonn eradesiindenazifiandon

4, fnelaniiaflaFunisifadedndunsnlvadauannnsnsa 24-hour pH
monitoring wusng 28.57% #lsifiennas (6 :e) demsldennislunisiiadadniy
nealuadiaunudnd sensitivity 71.43%, specificity 77.14%, negative predictive
value 81.82% uaz positive predictive value 65.22%

o

5. armszasnanlvadieunudn filaadeu 100% azundasensfitdnunizsamne
(typical reflux symptoms) Ae wav¥ewnsnen (heartbum) wazennsiinemnslua
fievtuan (regurgitation) wenannilfiawuinguaedavlvnjasdannisszunaun
(extraesophageal symptoms) sausiaa létun globus, throat clearing, chronic

phlegm, chronic sorethroat, chest pain, horseness waz chronic cough
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6. fulaefiilunsnlvadiouannnianasadas 24-hour pH monitoring dausnnasi
prRaLnAaNNsAsadanataluinuen (SUPINE) snnndvinilnitering
(Upright) Tmenlszifiuannen percent time total pH < 4

7. liflmnudniusazudnadn FEVL (liter), FEV1% predicted uaz peak expiratory
flow rate ffuein pH parameters sineaannismsaasae 24-hour pH monitoring

8. fihefdunsalvadiewidaliinauanannnisasaa 24-hour pH monitoring ‘s
sniludeciina esophageal manometry Annfisandae FeannnasAnniinudng

esophageal manometry n#latie 61.90% uasiiasn@ias 38.10%
ADLAUBUUEL

1. mossinnsAnungasuduiussendnedn PC20 fuen pH parameters annnasvin
24-hour pH monitoring anavinlfiiuaauduiusuinndnnisldan FEVL uay
peak expiratory flow rate lunsdnen

2. AsaziinnsAnm A Ndniusszdnanaa lnadaunulsainsall Tnaenwnzluug
B e ludilaslsadinfidunsenafeulasutniu ngu Aengud
#ueanga proton pump inhibitor fungadlsilésuen Tneks 2 ngudead]
anunizugu (baseline characteristics) uaznansmmagussanmilen
(pulmonary function test) Aln&iesiu pasidenetinetes 3 Wew luruneniigs
ndndnivily (double standard dose) wazdhufuinanansnanaaaidunsalu
waanawnsldatnamunzan (adequate acid control) Taeinnsmsqa 24-hour pH
monitoring 41 RuuuansAnnfungulsiamaen (placebo) wasantiusana
nsAnaandilu ainsuazszAunsmLANaasisaiin AIN19iNIUYTe

anssnnwilea (pulmonary function test) uazein PC20
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