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%813 (Definition)
lsatamganuiiaTs wia COPD (Chronic Obstructive
Pulmonary Disease) \Julsafiflasiulduazinule law

fanwmzin progressive, not fully reversible airflow limitation

D

dadunannmaszanuifedtasdatlen nnduuazinTie

'
a o

wmﬁry,ﬁ'q@ loiun ﬂgiulm% ¥nl#ifia abnormal inflammatory
response %ﬁiuﬂa@LLazsxuuﬁuﬂ PYITINMY (multicomponent
disease) lagiluinnanasndslsn 2 Tsa dalsanaannu
§nL§ULS0%9 (chronic bronchitis) wazlsansauldanas
(pulmonary emphysema)

Tsanaonaudniguiaess 1A81091NINNINIARIEN
nanfe Qﬂmﬁmmﬂaéa%@ fwune lasfionmadu g we o
Hazatnetas 3 Hew wasilufadeiuatraies 2 U la
VLale@TLﬁ@mnmm@;ﬁu

lsageaulonas fifurnanmsfifingrsaninnis
ﬁ'lmwaoqmu LR respiratory bronchiole lasfimsuenadn
lilawasaen9n1ds

dihssdmlngiinwulsarisaosdandniagsiuiu uss
wonaanINnlaenn

a o = -
wWag1sNLkA (Pathogenesis)

NAIINMITEABLAadatddafiasrinldiAiannsaniay
¥ ok & ,ﬁ.
SoSanslunaeaan hatea uaznasaiiantaa (pulmonary

= 6 o ::4‘ d' v A '

vasculature) la PALTRRIANLNEIVBIND T-lymphocyte (871
Tnaiin CD,) neutrophil u§z macrophage MARnInas
mediator KaN8THA ﬁﬁ’]ﬁfyvlﬁl,l,ﬁ leukotriene B, interleukin 8
W&z tumor necrosis factor o L@ wanaNHIINNTZUIUNT
fagNufedosnunesiiedn 2 Usznis fe nsuiw
P89 oxidative stress LLa:mm"l;iauqmde proteinase Nu

antiproteinase
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Wa159ne (Pathology)

wumsiisuudasvesnasaanaiuduwalnaasly
AINDIVUIALEN ﬁLﬁnaa‘ﬁLﬁlm“ﬁaoﬁumiﬁmauLm'ﬁﬂ‘l,w,ﬁaq
wlu & goblet cell T waz mucous gland M'm‘l,mg'"‘fu
MATNNI®I9 mucus panNaNnuaztRitaInIUnG ns
5ﬂLﬁ3JLL§]$ﬂ’]Sﬁ']ﬂ’]LIﬁLﬁ@]5E’IG] sz lwiAemsdasuudas
Tasaadrsvasnianaanay laglaniznasnangindanod
fawadudaudnastosndt 2 fafwas vldfimsduaes
PERGEEY

\atansan respiratory bronchiole LLa:q\‘]a&lﬁQﬂ
Mansuazltlined JansmzswizTInEenin centrilobular
emphysema Imm’%'m'mﬂa@d’muuuﬁaQnam"lﬂa"méu6]
luszozdaan

FnSULsIaeaEanten SrinudaTu ndwile
BuuuaziradniAgdastumssnauwwAntn

We15d339N8 (Pathophysiology)

msasuudainianensingnveslea ﬁn"[ﬂg'ms
LﬂgﬂuLLﬂa\‘l‘ﬂNﬁ%ﬁ‘l’lﬂ’ﬂ%gﬂ’aEl il

1. ANT839 mucus INNTUNE IWAVNIIINTH
naUn@vas cilia ﬁﬂﬁ;jﬂw”laéa%’aﬁmw: Feanaduanms
ihweslsananfisiimaddsuudamiosssingang

2. MIAVVBINABARNTINALNIFYLFY elastic recoil
yasuitatlaavnlwiAa aiflow limitation uas air trapping

3. M3AUBIRADARY M3vaLuadLitotan wazwaan
\an axiinadomsuaniionie viliiianae hypoxemia
Wae hypercapnia #1341 %dmﬁ]ﬁﬂﬁlﬁ@ pulmonary hyper-

tension LLaZ cor pulmonale 1uﬁ§§(ﬂ
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32U IN (Epidemiology)

F9lANIE13393:0 U A wdanmsdw alasltuuy
Fnae9a1fuTayan N TNVINIFUYRT uazuanEluaN W
wrasdanluiunazlunansisue Uszurmindesaz 5 189
Uszrnslng engfiu 30 Bauldthodulsadenganuizedy’
wdlumadmsluiuilasdnmlwasuyd §ndeny 60T
July wummqﬂl,l,a:qﬁaﬂﬁtﬁaya: 7.1 U8z 3.6 MUR1aL?
, o P a X A
saumidmagnfiony 40 Tawlfluguswifiosuazgususey
wenuanduslninuanuniasas 3.7 uaz 7.1 awdeu lag
U 1 dl o U & U 1 U
dthofidmanuluwgusudulwgidudihoszozun dudihe
dl Q e dl 1 [ Y 3
fiansumsindilsswenmadulnajidudieszoeguus

luflagiud wihmsrandifiansaanisuilnamgy
2a3Usnd ng laanmsdniiunsagnidaiitasuazlonad vinli
o v { { z v
Fuwugdguynanfiony 15 Taullveslszmalnofiuuwliuae
sadidaiitas laolull w.a. 2550 DS uwaugguyws 11.03 §u
A% (FIBNNUENAUAITIE W.7. 2550) ﬂfymmsu%lnﬂmgu
Faduilymiadnludsamelne natlasiuliliifadgune
1%aj (primary prevention) uazn13teiwialdgiguywIdngy

A . . 2 A o o . A A

Un3 (smoking cessation) ‘ﬂ\mmwmmyl,ﬂuam\‘lm“n‘-nxaﬂ
Hansznufiiinannisguyniluaaale

o d
avedes
utivleidu 2 ngw Ae
1. fadudnudile 1 anwmenIIiuINTIw
2. fhipduannzwaden fanuddguiniige laun
o aTuywd usnaiAyigazeslsafl wui
wnnifeuaz 75.4 989128 COPD Liaannywi’
e uanzNIluuSmI® Aren uasianssme
S o A v & ,
Adanda My lwdisaiwdslunisisznauatms (biomass
fuel) LAZEINILVTULARDULATDIINTGAN 9 (diesel exhaust)

a A > I‘
ANIANIRBULIA
o [ 1 v ' A o o o
aduaIflsznauvasedd taun Useiadudailade
LHEIAINANITI9AK TINAY 811NT WANNTATIVIIAY AN
$3En390n waziudun1iinede laon13asaa spirometry
21n13
zhu‘l,my'Qﬂaua:ﬁmmnﬁawm%aqunmﬂﬂmn
. o v 44 o« ¥ 4
wen 0wy leun neuindlesdsazidunnniwiden g uaz/
=1 t&’ o A 1 v tﬂl dl v A
wIo JaseSidiwunclasianzlugiat annsaunnule fe
1 v = a A a dd‘d d‘ 1
wiuninan wiamslaliFeenia lunsdindennsdug 1w
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losanifan wlalduninen zdasmlinsiuniamsitey
duiana fidAny da Tmlsn uziSoa wazwaoasuwas (bron-
chiectasis)

DINIUEAY

mianasemeluszszusnanalinuenufiadng e
miq@1ﬁy'wuawsaa@aumnﬁumammwuﬁﬂummaa airflow
limitation L&z air trapping L% prolonged expiratory phase,
increased chest A-P diameter, hyperresonance on percussion
uaz diffuse wheeze 989 l3zarynav0415ABN1IATIINLANE IS
229 LM WU MR ULHAR?

NMIATIINITIFING

nmwSsanTseniianyhiesdawiumBtedelsadea
q@%ut‘%a%’o wafianuidnlunsuonlsnau lugils emphy-
sema 8N1ANLANBH A hyperinflation flo NzUIRNULUIULAZ
wmlalamadn Iu;jﬂ'mﬁﬁ cor pulmonale 3TWUINR2laRes
231 LaE pulmonary trunk ﬁ“ﬂuﬂﬂlmﬁu LR peripheral vascular
marking 8aa3

nIaIRaNIIN N aa

Spirometry fianuindulumsidadslse uazdaseau
AMNTULIY 1a8n15@372 spirometry ﬁm:ﬁaqmqmﬁagﬂw
flonsasi (stable) uazlifiannsiSuveslsaatnaias
116au ﬂ’]‘i@li’lﬁ)‘ﬁﬁ’mﬁiﬂaﬁﬂﬁﬂiﬁﬂiﬁ@%ﬁLL@iiZUZ“?I'E:}I/ﬂ’JUgdeajﬁ
871M3 WWUANBMLVDY airflow limitation laedn FEV /FVC
waslienenanaaaantaaninasas 70 WAZILIAINTULI
(w4 5z0u lawls FEV, Srufivannsveslsn (Lqugﬁﬁ 1) M3
mwamsnmwﬂamé‘uﬂ pnafidslonyd udlifanusuiu
lun173%iasy 111 WUA residual volume (RV), total lung
capacity (TLC), uaz RV/TLC LR §An diffusing capacity
a4 carbon monoxide (DLCO) 8138@84

Q. a Q
ANIAINIRLEINLIA
dl o = = = = =3
nddgfe lsafia Talse wziSlen lsanaaaaunes
lsavdaaanmsdsznauandn Az lasuingn
a Y .:1' [=f 6?[ [
msdszilinwriawatininamilun1ssnsn
1% @1n1snsadinn 1o s2auvasamInies aun
WAZA2NATULIIVDIDIMNITITY (exacerbation) TINTIINANTT
R A A« @
@779 spirometry (LHUDATN 1) Warduinamlwnsinm T
A aa RV
NIMNBINITNIARAN LU FURUT AUAN FEV. 91111350379
spirometry A3IWNELAATIND® 9 LFND LTU N1IRIRANMED

uein LﬁaLLﬁ”L‘*nmm@;s”mati’mLawﬁuﬁagﬂwﬁqﬁmmsmﬂ
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Iuiﬂﬂﬁﬁmmi‘gmm NMIATRITAUMTIAARAY  sN1IalumTaanidsmeunldsiniuaInIImsnain uas
mMIdssiinamnIngia Suddszlontlunnsgiodsziin . nIAT29 spirometry azaunsansnsainsainaadlsa
mm;mm"uaﬂimﬂmﬁu LRZIUABNNTINGEN WaNINTL LLa:é’@mmsaEisamaq;jﬂaU%‘Tﬁﬂdwﬁ%ﬁlmﬁmﬁﬁﬁuﬁm

nstsfugdthounuiuesdnu lavld BODE index (ma  atnaidin

SLAUN 4 : Very Severe

3326Uf 3 : Severe 2IMINIARRN

o A aa a A
32AUN 2 : Moderate aINIINNIAaWN ® UINNINBULNUDLARDALINT

o A aa a A X a .
iszﬁ 1 : Mild aINIINIAIWN @ UNNNINBULRUDLNINYW ® i exacerbation EuLL‘NN’]ﬂ

2ININA[KN e JanInauwmilasanias IUTUNMWNTATU T2 waslay

o lifanmveumilonumeiin| | @ i exacerbation lauuss @ i exacerbation JWULIINN dgnssnnniaa

o '5ifl exacerbation gussanniaa auysannilan ® FEV, <30% 2236131033 1%

anssanmniloa ® FEV, 50-70% 289

® FEV, > 80% 103fu1asgn| | A131a33m

® FEV, 30-49% 289¢1310331%

® FEV, < 50% 1836131033 1%

unuianzrsladuman

X o
L3893

a

uwuguﬁ 1 szﬁummwmw aslsay a@]qﬂﬁ’uﬁa%\a

Q
1IN
uanguaIn155n®I Aa
o ilastuniazzaanisdiinlia
UITNIDINT lagianizaInInauiviiay
ﬁﬂﬁ exercise tolerance 9%
o v aa -:45
m’lmqmmwvj’mwuu

°

°

°

o JaNulazINUINMIZUNINT D%
o JasnulazinwINzaInIIMITU
°

s a Ao
NADAINNIILTYDIG

o u . © 9 amd “
LHBHNITINEN Lwamamwsﬂdmﬂi‘]ﬁ]quﬂqu@ LazLNe
A 4 X ad y
aAMNLFDINzINanlkawIAe (UHwDIN 2) deznaueg
#an 4 Uszns Ao

1. MIA8IUITLLFE

2. MNIINW stable COPD

3. myUsziniazAaaylsa

4. MISnAeiisuRounauuedlia (acute exac-
erbation)

masnmiNeauIsaihmaneainadnadu LR RUS)
991 ITILALIINYT ATEAN I UNINIATINAZNID DY

TWIANUFUADBINIIN BN

104
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1. M3tagsiladades
aImMIwmsiaasiladaEssiadny fa nItiomie
lthodnguywiadnemas lasldwn@nssuihida wietwnu
a9 oy a .s' a_ A A
eAlETIBENYWI (MarwIN 2) uazninifsinieaauaniie
1 dl v 1 d‘ 1 1A g v
Wi Fesn s anawluianmaonliad udn

2. N133N®1 stable COPD

ms@ua%’ﬂm;jﬂqﬂmﬁnmsﬂ‘szLﬁummEuLLiwaﬂiﬂ
ANWIMIUAZHA spirometry dauiladpaudldusznaulums
A lEmsSnm laun Useiansiianziisuidounan
yoalsa nazunsndan nrzmawsleduman lseduiing
3 UATENIUZEINW (health status) laBTId WHUNITNIN
ﬁé’nwmuﬂuﬁ'lﬁu'ﬁumm:ﬁumﬂwguuﬁwaﬂsﬂ (@151991 1)

ms’l,ﬁ"ﬁaaalaﬁmmmuLﬁ'mﬁ"ﬂiﬂ LRSULNBNNTINIULA
dthousznnd szganlinsinunifidssdninm dihefivinee
ELumSL%U%iﬂﬁﬂﬁ%ﬁﬂmﬁﬁﬁu WATENNITOUHUTIA
’Lunsrﬁﬁkm‘hLﬁuLiﬂgizﬂzqﬂﬁm (end of life plan)

2.1 nM13SNBIAQ8EN

ﬂ'lﬂ’ﬁmﬁqﬂﬂs:aa5Lﬁausﬂma’m’m A3

fi3u uasiivmnwdia degiudsludooieladiningiu
TALRWIRINITORATATINIANE LASTERBDATINITAARIVDY
susTanndaale
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/ WHWNI93N1¥1 COPD \
A “
LiNDAY EER
amws'wmﬂui‘]aqﬂ’ﬂﬁ'“ﬁqm <€ »  ANALFasNINnk vawIAG
luenu lumu
21N1Y lasarouay myiSuvaslia ANNLFaNVR
y . gusTnNINLUaa o 1A39839nae
aNuDVaINI LD ANNLFOY aussnnwilas
HIVLIURNDARN ROVUSRVNIN ROTUSFININ
9 v
MNBINTT oy . NRTN9LAL
Aansnluudsziu AAvIaNIEI woIefild
lsansan1iziin fanufiatulna
MReTIA
WHWAATN 2 UKUNISNE COPD
r e a L X o o
M1979N 1 LLN%ﬂW‘JiﬂE"IE{ﬂ?UIﬁﬂﬂ?J@aq@ﬂuljﬂid@7N3$@Uﬂ?7NEuLL§G°ﬂﬂGI§ﬂ
o 4 o 4
TAUN 1 : Mild 92AUN 3 Severe
21N1INIAATHN MMISNEN 21N1INARRN M3TnE nlauszeau 2 uas
o lifiomnauinftosrmiein . o uuzthuazgioligihodn o JanmInauiniiay o uisuiumgavsnunasaausiia
o 11l exacerbation Ejmqu‘%' (MAKWIN 2) WIUNINAITA Y3230 28NNTLI 1-2 THA AN
ansranndoam ® JNRAVENURRANNNTUG @ i exacerbation JUUITNIN uas/mia
® FEV, > 80% 289f1310331% pannnsew 1-2 Tila aussanndan o lunsdiiil severe exacerbation >
MuaINg ®FEV 30-49% 283f1aNA3z% 139 luszoz 12 1w : 1w ICS
o litaduilasinlinialng w38 1WasuLu combination
Uaz 1 A% LABA / ICS

o 4 o ffInuaNeINSla lid 8na
92AUN 2 Moderate - N .
Aosanldnaengusiaiu

21mInvaRin N3N lanzay 1 iy o fvsanlimstadaneansian
. A e - <
o flomveuimiioniiniey e pmamasanuTHagENaND S2UEIT (MARWIN 5)
o il exacerbation T3 § 1-2 THA @ULIA0 + sustained- 7
H o A
. ILAUN 4 : Very severe
aussnnniloa release theophylline
® FEV, 50-79% 783f1%1@331% @ 3% rehabilitation Lilafisiin1s 21M13N9ARRN M3TNW
FnavasfanITNl Iz Tunas eflonminauinilagasaaial e LhuwAgINUIZaUT 3
M3l (Manuwan 4) o exacerbation JuuTININ @ WIIBMlEMTIILAUTTATzLE
n"')z}'aﬂ')uquaqnvﬂgﬂm"w?a uazag i;’((ﬂﬁm (end of life plan)
finsausvvaslsanaaly aussanmidan (MANWIN 6)
MBI 2-3 LAan ®FEV <30% VBIANNATT
liorsansnmiainszey 3 OFEV <50% 183fanaIgIn

(e oA > X o
IUNUUNTIIEHN UGLQNNL%R’J L3033
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211 g1VINYRADAAN

mﬂg;uf:ﬁﬂﬁmmnm:amsnmwmsﬁwm
maa;ﬂ”ﬂ’mﬁ%n aﬂmmﬁLLa:mmgumeaomsﬁ’n’%u L
aumwiiarldamusgunnlassinvesgih i (DA
wangw 1) uddgtheueneenzldinisaeuauasedenn
YINURRBARUAUNUHNITATIT spirometry AENK

sugnewaanaufils uudldidu 3 ngu fia
ﬁz-agonist, anticholinergic L8z xanthine derivative (91313
7 2) madanldenvielasfianimiannnimiliiesiuiu
%uﬁumwgumwaﬂsﬂ LAZNIIABLAKDIRANITINENVDY
dihoudazne nwldidldiolumsinmszezon iosann
nansanelunguaundnliageanldnasnmeanila wud
ﬁ@ﬂwﬁﬁmmgumﬁzﬁu 3 uaz 4 iRgsswitoarinimile
Sugnumnswaansvatasinane’ Seaunansiuliliinadng
aﬁﬂLauaiugﬂaﬂnﬁjuﬁ (@15197 1)

MIVIMITNNERaaaaN Lzt #lE3D
§AWU (metered-dose W3@ dry-powder inhaler) (uauay
LLiﬂLﬁaamnﬁﬂi:%ﬂ%mwgaua:wmﬁ”ﬁuﬁmﬁayf’ (AN
wangiw 1, shminduusi ++) lunefliaansofinlden
sUunugaldgnidt (mauuwan 3) enseulanlildorsdia
Sudsemunaunwld (thnindnunsin +-) fFalifitayataian
Jmslfengalasis nebulization mm:ﬁgﬂqﬂﬂﬁﬁﬂmms
AsufidszloadannndinsltonlasiTgann Fatuany
ﬂaﬂimﬂ‘*ﬁmwwﬂumﬂ“?‘ivl,ajawuﬁnlt’ﬁmhﬂ%‘%g@Wuath
fszanTawirinin (ﬁmﬁfﬂﬁmu:ﬁw ++)

§aun13ltenvsnanaonausasTians
NalNUAILEZIANNN TN NDENITH 819TIBLERNgNE VN
WRBAUNIIRANST ALY LT1 e NENIzWINS B -agonist Tiia
panqnbauiy anticholinergic ¥inlwen FEV, Ruguannn
wazwiwniimsleeueniut  Tasdlivihlwifia tachyphy-
laxis (AILMWAANZIW 1) 8t IR aaaLazITMIlE
F9m397 2

21.2 ICS
fawianslien Ics egadaiiasarla

7-9

FINIINTLHONITRARIVDIAN FEV, wasTnTN IR Ra1U

ddq( 10 o a Y ' dld
q‘mmwmu LLﬂtﬂ@’lﬂ’]iﬂ’]Li‘]_l"llE]GIiﬂsL%E\ll‘]_]’J mﬂqu'ﬂumms

11-14

o . o . . L.
JuusILazNfiannitulas (% WNNI 1 aTeeall)
(ANWAANZIH 1, IRTNAUUZIN ++) I@m“ﬁayamm@mﬁ
ANNZENLATANNURAA LT aL28901a s V9T 8 UNLIN

;jﬂwﬂg"umﬁ%fum ICS azifiadaadniauunnndn’ (Qmnw

106
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wangw 1) agslsfiany ladaaslden Ics wigsadsiaen
TaglafianvansraanadsInaL IW1a2aI8 ICS Nusiin
aldamnansaf 2
2.1.3 #1W&N ICS uaz LABA 3agn
=1 Qs 1 ' dyd a a =
fndanguwihewsunduitiilininmwnie
e LABA wian ICS wfiagaidnn g lapanizlugiotu
Juusnazlanmamisudas g udnfilanuliudoefiania
ﬂa@é’mangﬁuvﬁuﬁu” (ATANIWAANGIH 1)
2.1.4 Xanthine derivatives
= € A v =) v =
fuvzlovdudifanadnafosldine 39as
ﬁmmnLﬁaﬂlﬁmmmmma@am@jmﬁuﬁaw Nt Usz@nBnw
vospnguitldannmisfnmensiiafiilu sustained-release
Wi (QINIWRANZ I 2)
21.5 g918u 9
1) snazanelayns hiuussin il @ihndn
ALLETN +/-)
2) 81 anti-oxidant LT carbocisteine",
N-acetyl cysteine™ : Fsnusrwintasinuin enlusma
gImunInaaaImIiEuld (Quawnangin 2, dwndin
ALLWETN +/-)
2.2 NNV 9
221 Jadu unzshliiaduldnialngiss 1 a3
ldl =) =) a 1 v
srpzafinunzaufie WWouliwian-luseK wda19li e
a8aansl * (AUNWRANIK 1, nTinduuii ++) fniy
pneumococcal vaccine é’o"l&iﬁﬁaaga%’mw
v
222 n1si %ﬂﬂ&l?inn’l‘wﬂaﬂ (pulmonary
rehabilitation) fianUszasdiNaanaimvaslin g w
an K A s c o A X
o uazinanuausniunsifeiasdaziniu Semaiuy
suyIamwianii azdsaseungunniywiiiieddasds 1w
gnwzasnandiite anwesuaiuaziala Anzlaauins
Dudu miunausinnmdaaidadsgludihonnmoiGud
21n1Y Imm’%uﬁumﬂmﬁﬂﬁmmwQ’ﬂwiuua:gﬂ's HUAN LAY
onvelUismsdafanslugusuuazaiifouds (na
HWIN 4) nuansanslunguaangnliagaaullinasnia
=~ ' 1A Yoy s Qs o ) =~
wifle wodlifidiheszdy 3 uaz 4 MulaldSuduusivmie
miﬁ’lmsﬂuwuamsnmwﬂa@uaﬂ“
miNulauITnMwlaazdaslimadsalugihonana
5 o A 4o o de et on
waznaInsdnInfansIn Waldiluddia Uszlominlasy
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1. 81ULYNRIBARN
1.1 Bz-agonlit e
1.1.1 TUuadanfnNI|I®

FRaTUL TN salbutamol 2 an. 4-6
terbutaline 2.5 un. 4-6
Thaga salbutamol 100, 200 WAN. 4-6
(MDI&DPI)
1.1.2 ‘ﬁﬁmanqn'ﬁrm'a
FRATUL TN bambuterol 10 wnN. 24
procaterol 25, 50 yan. 8-12
haga salmeterol 25-50 ¥AnN. 12+
(MDI&DPI)
formoterol 12 wan. (DPI) 12+
1.2 Anticholinergic
1.21 mﬁmgmaanqn‘ﬁf ipratropium-+ 0.02 ¥n.+0.05 6-8
SunFuiy B,-agonist fenoterol #38 an. (MDI)
ipratropium+ 21 4aN.+120 uAN. 6-8
salbutamol (MDI)
1.2.2 mﬁﬂgﬂaaﬂqﬁ{ma tiotropium 18 NAN./ 1% 24+
1.3 Xanthine derivative sustained-release < 400 UN./I% 12-24
theophyline
2. aafhlemdusavaniinga beclomethasone 1,000-2,000 4AN./T% 12
bydesonide 800-1,600 uAN./I% 12
fluticasone 500-1,000 ¥AN./T% 12
& mwamwiza Bz-agonist formoterol + 9/320-18/640 NAN./I% 12
gfiaaangndsniuaasalasdusesd  budesonide
mﬁﬂggﬂ salmeterol + 100/500-100/1000 4AN./I% 12
fluticasone

1) ‘%umm?ummaammsmﬁaﬂ (dyspnea score) 2.2.3 Tanmsihdianlgaandlanszazand (na
2) ANuEaNIalwnTaanmaIne (exercise capacity) HbIN 5)

3) AmMWTIA (quality of life) 224 msinmlagnsiida uazmsa Waan1s
4) amzlaTwnmy/esiaianiy (BMI) Nier

5) mmjﬁaﬂiﬂ (patient education) Qﬂmﬁvlﬁ%fumﬁnmﬁmm LLazmi'ﬁlmjammmw

6) anuudussvasndaiefldlummslonssndan  dasadadniiuda demuquainislald arsssdaanysunng

1auwu (muscle strength) ;E‘*ﬁ’]mryiim:uumsm pla el szifiunmssnnlasmsiida

[
= s 3

it duinlslunisUssiiin Aneydudnaninues LW

u

FDIWUINT 1) Bullectomy
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o

nIrdaNaaalIunastaa (lung volume reduction

N

surgery
3
4) msiaalasulaa

)
)
) mildguninilunaaaay (endobronchial valve)
)

4.5 mi’;'ldLLN%%%mizﬁlx&!ﬂ‘ﬁﬂﬂ (end of life plan)
(MANUWIN 6)

3. msdsziinuazinanalsa

Tunsussilunamssnunasdmsyssduis a1y
K128 (subjective) LATHANIATIY (objective) 819U 5zLilUNN
1-3 LADUMUAMULANIZRN ﬁy’aﬁ%uﬁm:ﬁumm;mmmaa
Tsauaziladomatassgsony

3.1 nnﬂ%aﬁWULwasT ArsRAmNEINT a1mawiia
way (mal’ff MMRC scale (NMAHNWIN 7) %30 visual analogue
scale) aanfasme anadvasmsmisuvedlsa omIugas
289mInslagiunn LLazmiﬂs:Lﬁui%mﬂ'ﬁmgﬂ

3.2 nn 11 a137@ spirometry lugﬂmﬁﬁmmsmﬁ;ay
aneuiaiasdszd1is a259@ BODE Index, 6 minute walk
distance (MaKNWIN 7), RE oxygen saturation %30 arterial

blood gases

4. MINIANMEMISUIRUNEWILIA (acute exacerbation)
mysuidsunduvaslia wueds AnzAlenns

R e ¥ w e e e
witasRNIwnInduluszozadusu (IuiudiFandd)
uaz/mIn JdSunonaunztnadn wieliaunzidfoud (purulent
sputum) lasdasuananlsanian1izduny i vlaauiman

pulmonary embolism, pneumonia, pneumothorax

msﬂixLﬁuﬂq1N§uLLsawaam’azr‘i’n’%uLaﬂuwﬁuwaafm
HAZLWINIIBNITSNEN

I Aa o
NANNAANNTHUIIRDY
8 e prp ' =< @
YTk gmwummmaﬂwmn FIMIFNEFINID
Lflul,mmjﬂmuaﬂvlﬁ NNV A0 LNNIUWIALAEANNDVDS
prunnewaansuziiage dwmsuaesdlasdoosd Ransali
use g lagliidu prednisolone 2@ 20-30 4N./A% W%
5-7 T mum@Tﬂuga%wﬂmimﬂﬂumﬂﬁao&'ﬂiwﬁmﬁm
dw a A
auwuafiisy
1 l:ld
NYNNAAMNTHUIINN
= Y dld a aa a .;’
wnetls Mhonddansueniadingai

1. nslenduiitesionisla (accessory muscle) ¥1n

108
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2 wia Jomsuaasuasndanitonslasanuuss 15w abdomi-
nal paradox o0 respiratory alternans

2. FWaTNNIN 120 a5smnft wiadl hemodynamic
instability

3. Peak expiratory flow %a8n31 100 8a¥/wfl

4. Oxygen saturation 188031 90% W38 PaO_ 1eynin
60 wu.1van

5. PaCO_ anni1 45 . U3an uaz pH %#asnin 7.35

6. T FUAK KIONUARE

7. famsuaasaasinlawassndunar et wlng
i 9020 LT ue

ﬁaﬂa%‘lumﬁu;Eﬂ'mv[%'%'nm‘lufsawmma letun

1. 821 IMBUIULIINNGINAN

2. IsﬂLﬁwﬁmmgmlﬁaaghi:ﬁuﬁ 4

3. ﬁisw%am'a:'é:uﬁguu‘saiamﬁsJ W% Azl
auan (uan

4. ;jﬂ’;U“?i"L&J'@auauaa@iamﬁﬂmmiﬁ’nﬁu

5. ;jﬂ:]ﬁﬁvl,aja']msnvlﬁ%'umsgl,mﬁmmzauﬁ uler

mssnslulseneiuia Usznauday

1. msloandian lapysusaninavaseandiauie
14185200 oxygen saturation atin9vkas 90% uwazszIslailw
sandlanuniinldawAnnzduanasuvanlasanlasas
(CO2 narcosis)

2. nvenunaaad 14 B,-agonist %30 B,-agonist RRHY
1 anticholinergic Lﬂum%uﬁu lasl#n1wn19 metered dose
inhaler 37370 spacer 4-6 puffs #3alAH1UNN9 nebulizer tn
Vlajﬁﬁummsnslﬁ%ﬂﬁnﬂ 20 Wt WNIeIMTETU wiad
21T A9 INEN

3. aatalamfuvand lilugUvasenda 1w hydrocorti-
sone TWIA 100-200 UN. #38 dexamethasone 5-10 NN. 141
#RBALAAAGINN 6 Flag wiaenFulszmu prednisolone 30-60
unAulugaousn wazidieanmsdundaielsuamasas lag
Jruz AT MY TN 7-14 T3

4. ;duandn fAansanlinnae Tasgnidonldans
aaﬂqw'ﬁ;ﬂsamqméa‘lﬁniﬁa ﬁoﬁﬂgjuagﬁuﬂis‘ﬁmﬂﬁ%ﬂm
duaaTWaaINih seiuluada Usznaunudayaszunaingm
PaIRUTITI Y

5. #ATUMTIA aminophylline MInaaALEaAd Wi
Uszlowddslitaian maﬁmimﬂﬁ’l,mwUﬁ'ﬁmmsguma

2/711 2:08 PM



Ui 31 aouii 3 nsnQAL-AugEU 2553

wnuazlinausuasdansineang uadosseTainnasduis
N8
6. m3lfiasastaomela
6.1 Non-invasive positive pressure ventilation
(NIPPV)

T lunsdififinsasilo wazyAanINTay lu
Q’ﬂmﬁvlaimauauaa@iamﬁnmﬁnﬁu Fudennsuseives
néaitannglasennss nie avany PaCO, 45-60 ya.U507
%38 pH 7.25-7.35

Favuls NIPPV ldun

1) nygamsla

2) fanuAaUndluszuynaioulafia 11 AweH
Tafiadn ndilamlemnaiden wladudaioms Wudu

3

4

5

6) HileffiunzdSunamnn

a . v

) frzauanuiinduaaimialiiiuiie
) Alasansinfalnd
) fheffisrndauinalunivioniuduems
)
7) faeidienn1iandouiuussnialiniiciieasan
lunmasdueins
BRINTIE NIPPV @250 5t iun5aa UawadnaIn s b
2 = 2R o o o o ~
a39naniTlas la BRANNILAUANNZANG 8N IRaUIae
289518 wazdanIvnele way/mIedn pH uay PaCO, n
Idg va U )
laaaulainsanlariationivla
6.2 Invasive mechanical ventilation

v . X L o A .
FTatisprainslaratiowslanaslsiadastie
e la

1Iana1Sawaw :

1) Sdawals NIPPV

2) linavauasdanislt NIPPV

3) Acute respiratory acidosis (pH < 7.25)

4) ﬁmast’aaaaﬂ%L%uguLLidﬁvLajam’l‘m

Wi bl

]
o A a a

'3 o 1 L2 A A
mmmmsmvimﬂgﬂ'as_msm'nzmLsumﬂnwaumaafm
aana1nbsIngIuIa Usznauday

L2 dg v A 1 o a

1. mms@ﬂwmulﬂammnaumimmuﬂuaﬂm

2. Hemodynamic status a7 tEsaanagnsias 24 4 las

3. mmﬁmaamﬂ’ﬁm‘umwaa@awﬁ@gmﬁamim']
2INIRARY

4. E‘”ﬂ:}mﬁa;j@LLammmu’%mmwﬁ@gM@Tasha

NI LASIUNTILLNWNNTINENG DL INS NN TRARNIIATID

U
a

AN

undgil
Tagtiudianuimilunmsguainmngiholialenga
Auisass ﬁﬂﬁg}"ﬂ'sﬂﬂq’m‘f’:ﬁqmmw%ﬁmﬁﬁ%mmzaﬂiama
AANIZUNINT D% S'f;amig]LLa%'ﬂmfI@Taqﬁﬁﬂﬂmxysmwms
lagandsuaINIang g LLazqﬂawnsluanﬂnﬂﬁLﬁmﬁaaimﬁu
UHuanu ashavlsﬁmNT‘iﬂf‘Iﬁam@ﬁ‘u’jwuﬂumm@m 84 Dis-
ability Adjusted Life Year (DALY) ﬁﬁ'lﬁtylﬂuﬁuﬁuﬁ 3 a9
Tanludn 15 Ydrewiin é’aﬁfumi%ﬂqﬂgaﬁﬁﬁﬁtyﬁams‘smioﬁ
mimguqvﬁ%" LLazﬁmuﬂmmmimuquwam'sﬂuu’%nmﬁ'
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Abstract : Tanyaratsrisakul M* , Kusol K**, Akwarangkoon S.** Enhancing Medication Adherence in Tuberculosis Patients.
Thai J Tuberc Chest Dis Crit Care 2010; 31: 111-118.
* Phunphin Hospital, Ministry of Public Health.  **Institute of Nursing, Walailak University.

This study aimed to develop a program in enhancing medication adherence in tuberculosis patients receiving care
and services at Tuberculosis Clinic, Phunphin Hospital and to evaluate the results of applying this promotion program. The
target group were 15 patients diagnosed with tuberculosis and treated with the standard formula of tuberculosis medicine
from July-December, 2009. The researcher applied the IOWA model of evidence-based practice to promote quality of
care. The researcher conducted a review of literature, analyzed the problems, developed the practice program, and applied
the program to the tuberculosis patients. The program consisted of three factors: 1) improving the service system of
Tuberculosis Clinic 2) enhancing patients’ potential in developing a regimen of tuberculosis medicine intake by emphasizing
patients’ knowledge, attitude, and drug use behavior towards taking tuberculosis medicine and 3) supporting family care for

tuberculosis patients. The data were presented as frequency, percentage, mean, and standard deviation.

The results revealed that the patient satisfaction average scores towards care and service provision before and
after participating in the program to enhance medication adherence of tuberculosis patients was at 28.67 (SD=1.05) and
29.33 (SD=0.72). The average scores of knowledge was at 7.67 (SD=1.29) and 9.13 (SD=0.74). The average scores of
attitude was at 38.13 (SD=2.47) and 43.80 (SD=1.42), and the average scores of drug use behavior was at 4.07 (SD=1.28)
and 4.73 (SD=0.46) respectively. Before participating in the program, 14 participants received family support. After
participating in the program, all the 15 participants received family support, with regards to complete dosage and
continuous medicine taking. Therefore, it can be used as a practice program to provide quality nursing care and treatment

for tuberculosis patients.
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Comparison of Direct and Indirect MTT assay

in Rapid Drug Susceptibility Testing for Mycobacterium tuberculosis
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Sirilak Teeraputon Ph.D. **

* Office of Diseases Prevention and Control 9th Phitsanulok, Ministry of Public Health.
** Department of Medical Technology, Faculty of Allied Health Sciences

Naresuan University, Phitsanulok.

Abstract

This study is to compare the sensitivity of MTT method as rapid drug susceptibility testing of Mycobacterium
tuberculosis by two methods. One is an indirect MTT method (testing with pure culture of M.16, using the TBI & S test kit
from the Department of Microbiology, Faculty of Medicine, Siriraj Hospital, Thailand.) The other is direct MTT method (test-
ing with clinical specimen using the same test kit). One hundred and fifty clinical specimens with AFB positive in The Office
of Disease Prevention and Control 9th Phitsanulok from 1 June 2007 - 1 March 2009 were used and divided into 2 periods
of incubation time testing; 7 days and 14 days. The results of direct and indirect antituberculous drug susceptibility testing
with MTT method were concordance when performed in period Il (14 days). In 50 cases; the direct MTT method detected
5/5 of resistance and 43/45 of susceptible to drugs, and the indirect MTT method detected 5/5 of resistance and 45/45 of
susceptible to drugs similar to the proportional method. Whereas the tests in period | with short incubation time revealed dif-
ferent results. The indirect MTT method showed more concordance to the proportional method than the direct MTT method.
These results suggested that the direct method could be helpful in rapid drug susceptibility testing of M. tuberculosis using

the TBI & S test kit when the incubation time was 14 days.
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Introduction

Tuberculosis (TB) is an airborne infectious disease
problem in Thailand. Active TB patients can transmit
M. tuberculosis to others when they cough. In 2005, there
were 8.8 million patients with TB and 1.6 million died. If TB
is diagnosed early and fully treated, people with the disease
can quickly become non-infectious and eventually cured which
reduced the risk of disease transmission." Furthermore,
drug resistance in tuberculosis is of great concern for TB
control programs since there is no cure for some multi-drug
resistant (MDR-TB) strains of M. tuberculosis. There is a
concern that these strains may spread around the world,
stressing the need for additional control measures, such as
new diagnostic methods, better drugs for treatment, and a
more effective vaccine. MDR-TB, defined as resistance to
at least rifampicin (RIF) and isoniazid (INH), is a compoun-
ding factor for the control of the disease. Since patients
harboring MDR strains of M. tuberculosis need to be entered
into alternative treatment regimens involving a second-line drug
that is more costly, more toxic, and less effective.”” In 2001,
there were 58,00 TB cases registered. In Thailand, there were
91,000 cases of TB patients estimated with 13 extensively drug
resistant tuberculosis (XDR-TB) cases identified. Therefore,
rapid diagnosis and identification of drug susceptibility of M.
tuberculosis should allow for rapid treatment, high success
rate and reducing number of active TB and MDR-TB patients.

Laboratory diagnosis of tuberculosis is based on the
traditional method of the Ziehl-Neelsen acid fast staining
and laboratory culture of conservative organism. For M.
tuberculosis drug susceptibility test, the proportional method
and BACTEC 460 are widely accepted. Later, the colorimetric
method using MTT,3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide was used as an alternative method for
rapid and indirect determining cellular growth.“'6 Foongladda
et al have developed rapid and simple MTT method for
rifampicin and isoniazid susceptibility testing of M. tuberculosis
using colonies from culture, so called “TBI&S test kit”, which
is a commercial drugs susceptibility testing for M. tuberculo-
sis used in Thailand.” This study tried to assess the TBI&S

test kit as rapid drug susceptibility test (rifampicin, isoniazid,

5.0.0000000.indd 131

streptomycin, ethambutol) with AFB positive specimens in
order to help physicians for rapid treatment and stop TB

spreading to community.”

Materials and methods

Clinical specimens: 150 clinical isolates of AFB positive
grading of smear were collected from The Office of Diseases
Prevention and Control 9" Phitsanulok, Thailand, from June
2007 to March 2009. After decontamination and concentration,
they were divided into 2 sets) for 1. mycobacterium culture
(proportional and indirect MTT assays) and 2. direct MTT
assay. All positive culture specimens were sent to the
National Tuberculosis Reference Laboratory for quality control
using the proportional method. One hundred AFB positive
clinical specimens were used in Period | (7 days), and fifty
AFB positive clinical specimens were used in Period | (7 days)
and Il (14 days).

Reference strains: the streptomycin and rifampicin
resistance reference M. tuberculosis BA 66, the isoniazid and
ethambutol resistance reference M. tuberculosis BA 63, and
the susceptible reference M. tuberculosis H37RV were used
as control strains.

Whereas, the drug resistance reference M. tuberculosis
K37 strain, the drug sensitive reference M. tuberculosis H37Rv
strain were used as the experimental controls.

Decontamination procedures: The clinical speci-
mens were treated by digesting mucus or organic debris and
eliminating normal flora using 4% sodium hydroxide solution.®

Indirect MTT method: Cultures of all positive AFB
growth within 3- 4 weeks were tested using the TBI&S test
kit following the protocol.7 Before inoculation to the test Kit,
the turbidity of the supernatant was adjusted according to
the McFarland No. 1 standard. The inoculations were divided
into 2 sets of incubation time; Period | (7 days) and Period I
(14 days). Control tube was read firstly and if violet color was
shown then the other drug-containing tube was then read.
Positive result is violet color, and negative result is colorless
or yellow.

Direct MTT method: The direct MTT method was
modified from the MTT or indirect MTT method of Foongladda
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et al, by using direct clinical specimens in stead of the
culture to reduce time to diagnosis. It was performed based
on inoculation of drug-containing media. After digestion
and decontamination of specimens, then the turbidity of the
supernatant was adjusted according to the McFarland No. 1
standard before inoculated to TBI&S test kit. (7) The
inoculations were divided into 2 set of incubation time; Period
| (7 days) and Period Il (14 days).

Proportional method: The conventional proportion
method on L-J medium was performed as described.’ Drug
solutions were added to L-J medium prior to inspissation to
achieve final concentrations of 40 Wg/mL rifampicin, 0.2 and
1.0 ug/mL isoniazid, 2 wg/mL ethambutol, and 4 Wwg/mL
streptomycin. This method was used as gold standard and

was done by the National TB Reference Laboratory, Bangkok.

Results

As shown in Table 1, drug susceptibility testing results
between direct and indirect MTT methods in period | (7 days)
were quite different. The direct MTT method detected 5/28
of resistance and 95/72 of susceptible to drugs whereas the
indirect MTT method detected 23/28 of resistance and 77/72
of susceptible to drugs, respectively. However, concordance
results were shown in the proportional methods after longer

incubation time in period Il (14 days). There were a total of

5/5 and 43/45 concordant results of drugs resistance and
susceptible to two methods (direct and proportional method
MTT). As comparied with the proportional method with regard
to each drug susceptibility in the 7 days of incubation (period
1), rifampicin (RMP), isoniazid (NIH), ethambutol (E), and
streptomycin (S), drugs susceptibility results of the direct MTT
method showed discordant more than those of the indirect
MTT method (Table 2). However, they were also concordance
with the proportional method when incubated in longer time
(period Il). The results indicated that the main factor was the
amount of bacteria in the specimen. The result in AFB positive
was concordance in drug susceptibility testing in both methods
(Table 3).

Discussion

Although indirect MTT using culture cells is the best
method for rapid drug susceptibility testing of M. tuberculosis,
the direct MTT method can also be used for rapid testing. In
the first period, low sensitivity results both in direct and indirect
MTT assays were shown to be under reported of resistance
(17.86, 88.14). In contrast, 100% in the sensitivity results were
shown in the second period (Table 1). It indicated that the
time period was important, especially for low concentration
specimens. The reasons for the differences between indirect

MTT and proportional method were, firstly, the interferences

Table 1. Drug susceptibility testing results by direct and indirect MTT in 150 AFB positive specimens.

Period Il : 14 days

Period | :7 days

Methods
Resistant Susceptible Resistant Susceptible

Direct MTT 5 95 5 43*

Sensitivity 17.86 100 100 95.6
Indirect MTT 23 77 5 45

Sensitivity 88.14 100 100 100
Proportional 28 72 5 45

Total 100 50

*There were 2 tests of contamination.
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Table 2. Comparison of Rifampicin (RMP), Isoniazid (INH), Ethambutol (E), and Streptomycin (S) susceptibility testing results.

Methods

RMP(40)

Susceptibility

Proportion method (wg/ml)

Direct MTT R 2
S 9
Indirect MTT R 6
S 7

INH (0.2) E (2)
R

0 4 0 1 0 3 0

88 15 81 13 86 19 79

2 13 0 12 0 12 0

85 6 87 2 86 9 79

R = Resistant; S = Susceptible

Table 3. Drug resistance results of direct and indirect MTT methods in relation to AFB results.

Drug resistance by

AFB 3+ (8)

AFB 2+ (63)

AFB results

AFB 1+ (28)  Scanty AFB (1)

Period lI: 14 day

Direct MTT 2 2
Indirect MTT 5 14
Proportional 5 15

Period lI: 14 day AFB 3+(13) AFB 2+ (27)
Direct MTT 4 1
Indirect MTT 4 1
Proportional 4 1

1 0 5 (17.83%)

4 0 23 (82.14%)

8 0 28
AFB 1+ (10)  Scanty AFB (0) 50

0 0 5 (100%)

0 0 5 (100%)

0 0 5

by the medium mixture adjusted according to McFarland
No. 1 and, secondly, the time spent for sending the specimen
to central laboratory. The second period took more time for the
reaction and had better condition for inoculation resulted in a
good outcome. Therefore, indirect and direct MTT could be
used for drug susceptibility screening test in the condition of
2+-3+ AFB smear. Comparing to the proportional method (gold
standard method; 30 days), direct and indirect methods
(14 days) could be used to identify M. tuberculosis from
non-tuberculous mycobacteria (NTM) and drug susceptibility

results.

5.0.0000000.indd 133

In conclusion, direct and indirect MTT assays may be
used as rapid drug susceptibility test for further treatment of

tuberculosis.
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Abstract : Rientrairat P. The efficacy of fixed-dose combination drug regimen and single tablet drug regimen in new
cases of tuberculosis patients at Bureau of Tuberculosis (BTB). Thai J Tuberc Chest Dis Crit Care 2010; 31: 119-129.

Tuberculosis is a contagious disease which is now becoming one of the most crucial public health problems in
Thailand with incidence of TB patients of 142/100,000 of the population number, with anticipation of new cases of 90,000
patients yearly. Out of this number, one half are contagious patients. The most current international standard treatment of
new cases of patients as recommended by WHO is short-term treatment of 6 months and the medication system is Category
1 (CAT1) : 2HRZE/4HR which is in turn separated into fixed-dose combination (FDC) drug regimen and single tablet drug
regimen depending on the medical doctor’s prescription. The fixed-dose combination drug regimen is more convenient on
the prescription and TB medication administration. The number of medicines for fixed-dose combination are less than single
tablet drug regimen and helps reduce drug-resistant TB as a result of the selection of only certain medicines. The Office of
Disease Prevention and Control, the Bureau of Tuberculosis however encountered a problem that some doctors were not
confident of the fixed-dose combination drug regimen. The BTB, therefore, conducted this study by collecting retrospective
information from 1 October 2007—-30 September 2009 to obtain data concerning the treatment effectiveness of fixed-dose
combination drug regimen compared with single tablet drug regimen. The results of the study are that during study period
there were patients registering for treatment of smear positive TB at the BTB total of 495 patients, 325 patient (65.7%)
used (2HRZE/4HR) and 170 patients used [2(4FDC)/4(2FDC)] (34.3%). The treatment results revealed that the sputum
conversion rate at the end of intensive phase was 79.6% in patients treated with single drug and 76.4% in fixed - dose
combination. Comparatively, cure rate and complete rate at the end of treatment was 83.0% in group treated with single drug
and 83.5% in fixed - dose combination. The administration of the 2 medication administration systems did not affect side
effects because of different kinds of medication administration. Side effects were slight and most patients were able to tolerate.

In conclusion, the single tablet and fixed-dose combination drug regimen were both effective in the treatment
of TB (p >0.05) as well as the sputum conversion rate at the end of intensive phase. The medical doctors, therefore, should
be assured for prescription of fixed-dose combination drug regimen on the treatment of TB patients. National Health Security

Office has presently supplied the fixed-dose combination drug regimen in the National TB Treatment Plan System.
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Abstract : Abstract: Rittayamai N, Cheirakul N. Pasteurella multocida pneumonia: a case report. Thai J Tuberc Chest Dis

Crit Care 2010; 31: 135-137.

Division of Respiratory Disease and Tuberculosis, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol

University, Bangkok, Thailand.

Pneumonia from Pasteurella multocida is uncommon and usually found in the elderly or patient with chronic

lung disease. Route of transmission may involve direct inoculation of oral cavity with domestic cat or dog secretions or

inhalation of contaminated aerosols. The authors report a case of P. multocida pneumonia in an elderly patient diagnosed by

bronchoscopy. She had no history of close contact with domestic pet or any lesion at skin and soft tissue. The symptoms

and chest x-ray were improved after treatment with oral ciprofloxacin for 4 weeks.
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