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(Emergency Room Management of Asthma Exacerbation)

a

a A‘ v €
DITANA LNIDNAIIA N.U.

wiaglsnsevunsniglauasavirinings
ABEUNNEAT AT 1F9NYIVIATINIFUA

UNII

Tanfafiea1nmssn vEsswamasaan fans
WATBINITL AIYBINABAANAY FINNURA1ITNABAAY
ladadanazduagnefiaund  nisdniulaavesiiaiud
NIWUIRNUARDA ﬁ@ﬁumi@uaﬂﬂw% @audulsndos)
Ndudesnseunguisnisguaduisluniisiniiiy
Beunduiienaazintu (asthma exacerbation) Tfi®
JussAvsenauiiugiue 1 W 5 aufigrelu Global Ini-
tiative for Asthma (GINA) guideline 989 NHLBI wag
WHO  #ldfinsshluldunsnateitalan  saaviolu
Usewmdlng’

Fadeunaufodunilslilandifinadnfunissnm
fifesgnidutios  voludszndlnauazanoUssme™
UDNLARBAIN acute stroke WAL acute coronary
syndrome  99yaYBILTINGIVIATINTUANUIY 9IUIU
faelsnfedlinsmniiFosanidunuilaildanas doud
U A, 2545-2549 Taefd1uauaeds 500-600 31eisial)
Tne_stuludaereninesosdosesninengHuLazg gmung
ADLARU IMIANAUDIAAIAN  BAAABIAUNIT 139U
sefutszme’ finuififvisfeludssnelngyszana

Fagay 20 Adussaiunsinuiviesgnidulusey 1

Vsiuan® wagnudrenldansluguaslsafiofidnsunis
fnwnlulsoneiia laswmiznodaeinga 1 A%
W _oun awuTeuldd nansalideslunisinuilaa
Finlgiot

SuliaAumiladud 26 JAurpn 2551

nsdnufiefindeunduin Gudoudnisgua
awaidinsdurdouanlameia (egvasidudiennis
vasTanasunlas) ma@um?‘iﬁammiu WATNIYUAR
taeflefumssnyniudiasly saonsaifisudiagld
Tumodiagdnge  maquaiiesgnidunmduiiala ey
i _avesmsquadtaediadeundu  Afvaeldiunns
Fwfivang 8 uazTInds A 1wnsaandasnisusulas
wewna Samnianduiudndsanndmiigaanainlag
NYIW1A 8RNI 8T LasAIzuNnINtauraglsniia

Beunawla

Ne13 F3INeveelsafinideunan

farisuidsunduiwialdannisgnnazdu dae
Jadedng q lddazdu  19depiudiviolunazuan
afa3eu sanensndenaiumela FlRAenns
#nL UYesnanAaN (airway inflammation) %#39n136U
Ypenannan (bronchospasm) AINHT WEIT F33N8N
sosfthefaiiFuidsunduiuysznouludiednuasi
A7y 3 pYN9AB° (gmﬁ' 1)

1. néaiie SeuvasmanaaNinTrach (bronchial
smooth muscle contraction)

2. L%u%aamumu (bronchial mucosal edema)
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3. fl. amzvivaLilanaanasaas (mucus plugging)
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Hypertrophied bronchial
muscle

D Edema of
o airway walls
Chronic mucus

Acute plug formation

broncho-
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of bronchiole

Thick mucus
fills airways

Thick mucus
overloads conducting
airways and traps air
) in alveoli

Airway wall remodeling
and narrowed lumen
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Acute asthma exacerbation

» DHI

(Dynamic hyperinflation)
« Intrinsic PEEP (Auto-PEEP)

* Respiratory muscle
activity increase

« Cardiac performance
« Left & right ventricular function

* Aggravate by respiratory cycle
(pulsus paradoxus)

Gas exchange
(V/Q mismatch)

« Hypoxemia
(Regional V/Q inequality)

Hypercapnia
(Alveolar hypoventilation)

Pulmonary shunt

Marginal even severe attack

NNTINARYAANLIVLRALUNAR  (U32IARNT99
FNMEY AT UAUNNHBIUGUANT)
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1. Acute onset arrival
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2. Slow onset arrival
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1. fsziamafefiaiFudsunduiipussluadie 3. Usgiddfvasdirunsinniiiesgniduiie
Wu aeel viediemela wiawhiunisinunlunadlae Taiwsanil
Inga foaedenandilent Cefieandadfiatudu 0 4. Yreideniilisnuniia Wy e1iildaugulan
Wi NN 930609198 NNUVEYNADARNUBY

F15197 2 1 AIN1SSEUMBUANYMENIINENTINYaIEUIBARMIBUATA slow onset arrival WAz sudden onset arrival

Type I exacerbation Type II exacerbation
Slow progression Sudden progression
anwazanmsArmGuinazree liwasely p1msfinrusnazuduaning TUT uediaigend
brittle asthma #38 hyperacute asthma
fhesnaziionnsdes s 1aaae Tneninifin 6 #alua fonaufingduving snasalsovenunameluom 6 4alug
unenstwndniu vioidn Uav
wilusosaz 80-90 #wsfihefinfinniinesgnidn wuifiesSeeaz 20 wasffihefnfisniosqnidn
wu unnidugneds wu unnidugene
wanngasnstiSuiiamamansindeluszun TWHINZBINSANTULARIINMSG WE 1518 RN
maiurela visaifnannandenuyaimisanas
oIMsdnlNgwLsRE UL IMsHNaULs NI IWULNNE
Fau wassan1sinwdInt uazdnsnisgnsulishun meu uassianssnwleegesings uaslires
Tulsowenuia ondn Teisulilulsowenuia
nalnnsiiamisuiduwainnasmandnt u nalnnsiisalsaluannriaenaniu (bronchospastic
(airway inflammation mechanism) mechanism)
NIATINTWNLYLASNITATIANNHBIUUANS nduwuasuny mafiuaglal 1ansaymaunsuUazien
fuasfiaiiFuiinniesgniduaziinnamelaisa wiofuaela "ansaueuvld vienuindalunsdis
wazdnasiiuiss nisasaadievenle expiratory AN3AIYD CO, "Lw:iﬂ:;ﬂﬁﬁﬂﬁamaam@@amﬂw
wheezing SuteflonsiiveesnasnautiuntalanuL e U3’ 81anTIAINUNITENINTaule 19U subcutaneous
1uﬂiﬁ‘~7iﬁmﬁ%%u§umﬁ weipnanudn bidannyealugs emphysema %38 pneumothorax Lous
nglaw (poor air entry) WN% NIDATIANUBINIG M30339319M128% 9 Fienanuld Wu n13e3a
b A9YeIn1In1glaaninal  (impending respiratory WUd1d pulsus paradoxus Aonusulafinfisnone
failure) 1oun #1381 accessory muscle Tunisniela Tudremgladn wassnelasandlannndn 10 mmHg s
faedl paradoxical respiration Aannavnelaiudaunu veddrnnainsuguuss  wilunsufdadula 1anan
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pe191l5AnN ¥lpIANNA1TATIANY wheezing U
LaianwgAUANNTULIIveImasnaNay  A9andudasd
AIUILAUNANTIINEIN 117090 leTALaN  (objective

measurement) AON1T3A peak expiratory flow rate (PEFR)

660 -] Men Height,in
650 | 75
640 72
630 9
620 %
610-| 3]
600 |
590
580 -]
570

s 560

£ 550

¥ 540

& 530

> 520

2 510+ o

£ 500-| Women Height, in

3 490 &

460 | 50
450 | 57
440 | <,
430 o
420 23
410~ SD men = 48 L/min A
400 1 SD women = 42 Umin W
390 In men, peak expiratory flow values of up to 100 Limin less ~
380 | than predicted,and in women less than 85 L/min less than

predicted, are within normal limits.
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Toa1A3e98e peak flow meter T9 1W15AATIALAGNE
1330 UITRRT e Ana NI fIedinIney uBesang

Snwvseld  NAITATAMUIENAVLNN IR NTUADI

Wrsumssnendudael

sUN 3 U AeNsUsELEBAN PEFR W8URUANIRSEIW (predicted value) Auuszansunsl Niaznd twel LRenin ang

WAZAIIH 9LV

manTaneResUfiiiin1sdu o Wu n3esIa
arterial blood gas (ABG) 3 uannagnudnfinnag
hypoxemia £4,AAA1N ventilation perfusion mismatch
Flananluludesds  maraRaUnfvesniaznIa
f19lwdan (acid base abnormalties) #ie1aAFIaNy
Letuiuiuszezueelsn

R1ANUNIIE  respiratory

alkalosis  Ju3ze2wINIRINITALRULIAAUTY  metabolic

acidosis A1NN3AYY lactate Hipgannn1aznsespendian
Tuden egslsfan nsasan ABG  smlsilgvings
Uizﬂi’ﬂumigLLaﬁﬂ’m%ﬁﬁae@ﬂLau desan 1u1a
1M32AU oxygen saturation #28 pulse oximeter Foudu
non-invasive measurment 643 ABG 912az¥ilunsaidi
fasfinmaduiulseditacas w3ediAn PEFR fisnndn 0%
YpsAUNA" (gm’?i 4)

60
Hypoxemia and hypercapnia
(Less common)
50 -
£ & A
£ A
%— (Y qr===== z\"'"";"'“a """""""" I T
9 &5 a A
(&) AN
g A 2 ad, Al .
30 - A N o
Hypoxemia and hypocapnia a
(More common) 2
20 ¥ T T T T T
50 60 70 80 90 100 110 120

Pa0; (mm Hg)
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¥nsuunna1uguLss (severity score) flgarnnisld
ANVUINIIARRANANY ) BY19UTLNAUNB WU AT
AILAUVDIINAT BaTIN1Tgla anwasuey wheezing
filole M3l accessory muscle lwniswigla msls
ansanaauasulstlen Wudu  ed1slsnana fuae
Aadsunauluglngl 1199333 PEFR 9a9a1nviuen
nansaflaglddenas gaanlunieUion el GINA
guideline a4 PEFR 21998 lun13U5siuNan135nen
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A191991 3 N1TUSHUANTUWLIIZITIAREUNAWEN GINA guideline 2006

Figure 4.4-1. Severity of Asthma Exacerbations™

Mild Moderate Severe Respiratory arrest
imminent
Breathless ‘Walking Talking At rest
Infant—softer Infant stops feeding
shorter cry;
difficulty feeding
Can lie down Prefers sitting Hunched forward
Talks in Sentences Phrases Words
Alertness May be aqgitated Usually agitated Usually agitated Drowsy or confused
Respiratory rate Increased Increased Often > 30/min
Normal rates of breathing in awake children:
Age Normal rafe
< 2 months < 60/min
2-12 months < 50/min
1-5 years < 40/min
6-8 years < 30/min
Accessory muscles Usually not Usually Usually Paradoxical thoraco-
and suprasternal abdominal movement
refractions
Wheeze Moderate, often only Loud Usually loud Absence of wheeze
end expiratory
Pulse/min. =100 100-120 =120 Bradycardia
Guide to limits of normal pulse rate in children:
Infants 2-12 months-Normal Rate < 160/min
Preschool 1-2 years < 120/min
School age 2-8 years < 110/min
Pulsus paradoxus Absent May be present Often present Absence suggests
<10 mm Hg 10-25 mm Hg > 25 mm Hg (adult) respiratory muscle
20-40 mm Hg (child} fatigue
PEF Over 80% Approx. 60-80% < 60% predicted or
after initial personal best
bronchodilator (=< 100 LYmin adults)
% predicted or or
% personal best response lasts < 2hrs
PaQ5 (on air)'r Normal = 60 mm Hg < 60 mm Hg
Test not usually
necessary Possible cyanosis
and/for
PaCOzT < 45 mm Hog <45 mm Hg =45 mm Hg;
Possible respiratory
failure (see text}
Sa05% (on ainT > 95% 91-95% < 90%

Hypercapnea (hypoventilation) develops more readily in young children than in

adults and adolescents.

*Note: The presence of several parameters, but not necessarily all, indicates the general classification of the exacerbation.
tNote: Kilopascals are also used internationally; conversion would be appropriate in this regard.
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Figure 4.4-2: Management of Asthma Exacerbations in Acute Care Setting |

Initial Assessment (see Figure 4.4-1)
= History, physical examination (auscultation, use of accessory muscles, heart rate, respiratory rate, PEF or FEV1, oxygen
saturation, arterial blood gas if patient in extremis)

Initial Treatment
= Oxygen to achieve O, saturation = 90% (95% in children)
= Inhaled rapid-acting Bp-agonist continuously for one hour.
= Systemic glucocorticosteroids if no immediate response, or if patient recently took oral glucocorticosteroid, or if episode is severe.
= Sedation is contraindicated in the treatment of an exacerbation.

v

Reassess after 1 Hour
Physical Examination, PEF, Oz saturation and other tests as needed

|
A 4 v

Criteria for Severe Episode:

* History of risk factors for near fatal asthma

* PEF < 60% predicted/personal best

= Physical exam: severe sympfoms at rest, chest retraction

Criteria for Moderate Episode:
* PEF 60-80% predicted/personal best
= Physical exam: moderate symptoms, accessory mustle use

Treatment. = No improvement after initial treatment
Oxygen . . o . . Treatment:
= Inhaled p,-agonist and inhaled anticholinergic every 60 min = Oxygen

- Oral glucocorticosteroids * Inhaled Bo-agonist and inhaled anticholinergic

= Continue treatment for 1-3 hours, provided there is improvement - Systemic glucocorticosteroids

+ = Intravenous magnesium

| Reassess after 1-2 Hours |

v

h 4 v

Poor Response within 1-2 Hours:

= Risk factors for near fatal asthma

* Physical exam: symptoms severe,
drowsiness, confusion

* PEF < 30%

= PCO, > 45 mm Hg

- P O, < 60mm Hg

Incomplete Response within 1-2
Hours:

* Risk factors for near fatal asthma

* Physical exam: mild to moderate signs
* PEF < 60%

* Oz saturation not improving

Good Response within 1-2 Hours:

* Response sustained 60 min after last
treatment

= Physical exam normal: No distress

* PEF > 70%

* O3 saturation > 90% (95% children)

Admit to Acute Care Setting Admit to Intensive Care

. en )

- Oxygen ) o - %I%?ed Bo-agonist + anticholinergic
* Inhaled B-agonist + anticholinergic - Intravenous glucocorticosteroids

- Systemic glucocorticosteroid « Consider intravenous By-agonist

» Intravenous magnesium - Consider intravenous theophyiline
+ Monitor PEF, O, saturation, pulse - Possible intubation and mechanical

ventilation
v v

| Reassess at intervals |

v

v

Improved: Criteria for Discharge Home
* PEF > 60% predicted/personal best
*+ Sustained on oralinhaled medication

Poor Response (see above):
* Admit to Intensive Care

Incomplete response in 6-12 hours

(see above)

* Consider admission to Intensive Care
if no improvement within 6-12 hours

Home Treatment:

* Continue inhaled B2-agonist

= Consider, in most cases, oral glucocorticosteroids
- Consider adding a combination inhaler

- Patient education: Take medicine correctly

Review action plan
Close medical follow-up

<—| Improved (see opposite)

sUN 5 uwInunsguatnenalREuNawN GINA guideline 2006'
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1. MIUUAI8eNTLA%L
2. M3lfemiuvenenasnanfioangysiss

. MmslAenasile fsen

w
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MsUnUnRIeeendLan (oxygen therapy)
natnlunsiianidsnsaseandiaulugilsniia
AnaInn13z V/Q mismatch esinazuilylgdnedag
nslisandiau annslseendiaulussdumadadu_slu
ﬁjﬂwﬁmﬁﬂuwﬁuﬁuﬁﬂlﬂﬁwa@iamiﬁnw"lﬂ (ventilation)

Fio2 = 28%
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£ 50
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dsanlugdaglangeanldanasiifinisdsvasansuou-
loeanludizass FetusanTaudsdodugduandidedl
TudUaedianisudeunau”

mMahadssandiauiissiunadudy_sarados
Wanuszdasyislugiaglsefiaidufidseduauau-
Iaoanlddsaousiznsu mmzaavinliazduvasaueu-
Taoonlyd _stundndu (CO, narcosis) aukudunseld'

“sfinrrsrieluguaelandiadidefiinnazniag
panTau widraglasunistidasieeentian aaeAnile
31 {Uaeenalilansan W Yandnt U W3an1dzunIndau
1 pneumothorax Lwaw’

Fio2 = 100%

60 -
55 - L
50_.

59 "
40 4 '/'/jz'.
35

30 L

25

20 5

20 25 30 35 40 45 50 55 60
PaCO; before oxygen {mm Hg)

sUN 6w meszauzasAsuanlaeanlysluiben (PaCO) o LATHAIIINNNSBaNTanisEAUANNENIWEN (28%)

uaz 8 (100%) lugthefinmiuidisundinuitssu Paco nasnlvisandonemadnii 100% _i#uoenisinis

Tuﬁjﬂwﬁizﬁu PaCO, ,IN71 40 mmHg

wuz lANTY  (humidification) Fau69gL 39
lunsuimseendianluddisfinABudaunauiiiasan
msimelasiganmefiuieis snsanszauliiovasnas

fule’™

gvgenannad (bronchodilator therapy)

mwmwaamw‘?‘;aanqm%gnszéjuﬁg%’uuum
(beta-agonist)"
gvggnasnaNsuiodugmaniunssnuie
deunduludiasdivesanidu uaslunadiagings “miu
B9RNLEL NUINMTUIM IV EMaenaNTRI T Bl

e

il
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1. ﬂwmwaa@amﬁaaﬂam“gmzéuﬁa%’mum
WU NSUIHITAIYYIBALATEINUYLIENAD AN
Usz msnmlauananeis  wensusmIsAagednsiumny
NANATIALININNTY

2. m‘umwaammﬁ@aﬂaﬁemzﬁuﬁﬁuL,wn

1190037106980 151069 metered dose inhaler
(MDI) 993U spacer WU A LANAI9AINNITNY
382009008 nebulization”

3. mﬁﬁmamﬁumgma@amﬁaaﬂaﬁﬂﬁzé}uﬁa
SULUANSIY continuous nebulization WASLUY intermit-
tent nebulization slFralunsfis Ns3aMUen PEFR
Ay FEV1 laluaneneiu'’®
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mﬂa‘:uaanqﬁgﬁmﬁﬁﬂﬂﬁma%ﬁﬂ (anticholinergic)
NUIINTIAEN ipratoprium FINAVLT salbutamol
Suldnafinin saloutamol LAgn 1 lun135nu
fthefivesgnian” usideiIeuifieuszninee ipratropium
Wea 9 Ay salbutamol “lmmmﬁmawm'ﬁ ipratropium e\
Haseend1 8g19bsAmIN ARANTINININ HITNIN
salbutamol AU ipratropium leHNaAN3" Mﬂzg'mgﬂaﬁlﬁﬁ
A1 FEVI e1nd1 1 aessewid 1ag 1xnsaidinen
UITANMNUDN  WAZAABAIINITUDULTINYIUIA LA
IaawSeufieuiu salbutamol Laea o2
Tun1euJua lainusi Wilden sndudanwanly

mM3inw eaviuiddieliney wesdseny salbutamol

g1nga theophylline

g1 theophyline iugfildlunssnufiadey
WA Wwnsinenlsinuidnadfisialunisvene
nasaaslufuoedlisugn B2 agonist Tuvmaiudiag)
wda”? udinszislungaiifiennisguuse  eenelainiy
grdonatanudofusslavilugvaefne ldsuen
theophylline  Aiawusnsinil ag9lsianfidesrioluriae
Tspsiala desandinasiasnsniswuvesialawaz, 5
qm%ﬁuﬁwwmwaammq’m B2 agonist WNNi
theophylline €43 toxic-therapeutic window fuwau
Haqtiusinlaidin1slden theophyline nean1smasaLaanly
fasfiarnFudeunds dasnndemiudifivse vEam
Anoagua”

v sm?/msfm@@zvm?‘r'@@ﬂnw§nig§u@”2§vgvﬁ;7
iWugvengvasnaniinasazienitlugiaglaniindifing
ANSUREUNAY &IH NIENTIELINTLAUAITUIAT LA
groongnsniuladiuesan Anain ussaninden
sautoansaTnsuenlulsongivia wanasiarsanlu
grlaeiidernisguuse AediAn FEV1 wso PEFR #na
30% Y99AIUNA

113 1990ilsm Tsansnsenuasiavdtininga

g1ARsAlA ATRnYiadanasudseniu  (systemic
corticosteroid)
Tudtaefeaniduiunudt  n1slie1naiala-
feeedlugudnrienu daevilidiedty Wowsey
Jieufugmasn Lukivesmsdine a53annUsn wag
AnBAIINTUORLIIINE1UE pdelsiann grsesldiaan
519 6-24 Falaslumseangnesannisen, v
$lo9a1n theophylline ?Jmma@mﬁiﬁﬂuﬂﬂw%
WRYUNABNUIN9NRTY  weildinudnFaauuana1ein
FENINIRA #IDIUA (?Jm@mém,azmﬂ) Y8IABSTHLA-
§5085 323319 methylprednisolone, prednisolone Wag
hydrocortisone luin1a3nungtaefiafiiueulalsmenuia®
WIS Tied e undunaluwsei i 1 4en
ADIALA FITREALIMIALTIEUWINAY methylprednisolone
WWIa 60-80 Wn. seTueeeey 2 Su lusendned
wWrsumssnmlulssneiuia %ﬁamﬂﬁumﬁgmﬂugﬂ
FuUssmuun 10-14 1 wasngalilagliandudsed
n13U5UaAENaY (dose tapering) N13M#ABIALA-
feeed  nansauimslévieluguin vaesUsuUevu
ag9lafimna Tunsin “PAnemudmnguae liidam
Glmmfs@@%mmmnm@Laummiﬁ 3sauTmsenlugy
Sudaemula® annuuIn1eni1Tinelsaiali GINA
guideline’ gLy predisolone JUTUUIENIUVIIA 1
an. senmindaduilansa fefu lun1snEIwIus
7-14 4 WU TLENANTT I NEsRAT9 2 Taluananeriu®
g8 q Alddiuens 53 (adjunctive therapy)

g1Apshla fsneaYda_a (inhaled corticos-
teroid)”’”

@ A a ¢ a = ¢ P

Wufins1uddnernesila fsesn  viasu

Gl a a lgl .

Usemuniseda liflignolunsvenenasnas (no bronchodi-

- X .
lator effect) wARgNIIUNITANNITONL UIBIRADAAN
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W _Alumssnulsafia
Variable Systemic corticosteroid
Effect Anti-inflammation
Time delay Late improvement in outcome
(> 6 h)
Mechanism Corticosteroid induce transcriptional

effect: synthesis new protein

navimnageesile dseedlugy efiundlfluns
swgtelanfaluszezenitu Sdayanudinisuims
Tusu1a 9 (high dose inhaled corticosteroid) 81aldle
TufiaglsefiafifinisinGuidsunan
agelafiann msAnwsananalden flunisolide
WA 1 an. wun 15 wdtdeiissiudunan 3 dalag
AIUANUNTIY MY salbutamol ANUAR WU 11130
disl FEV1 1gannndinnsliien salbutamol aunwmfie uag
nuinlenalunsidin wssan nvsaluguiefidving
UBARAUARTULIS N1TANWIFINA1INUINYT  inhaled
corticosteroid ldselemilungugiaediien FEVI dons
il 2 Faluswsnudemsinun uasfienmisfiariBuan
wiundn 24 Falusrisuanlssneuia
doinnalniinainniseangnifiifaveseuas
miﬁmﬁmawa@mﬁam@wwﬁ (topical airway vasocon-
striction) MM1AN1TUINYRIRADAANAAAS
51 n3ldennesila fsagdvia avuie v
sinlal I Tusasgulunsinwigiaefarusudeunay
usiprudaniarsanduntssnyudanduluglaed sinay
UBIADNITINWININTTIN WALHDINITAAANTUHIUNIA
ABuN1 139N IUIA
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nsSeuiguseningemesila As08s  FRASUUIENIWNASaIRASR NUEIABSALA AS8AATA

Inhaled corticosteroid

Tropical

Early improvement in outcome

(< 3 h)

Corticosteroid upregulate B receptor
Mucosal vasocontriction

Decongestion

waniidendamaneanisiasniisna (intravenous
magnesium sulphate)

LLNﬂﬁL%HNﬁ@LW@@E}ﬂQV}%gﬂgﬂ calcium
channel ¥ilndmiiia Faunasnaafinisaanada® ans
Anwinavesnisiduanilienlugudanienasniaan
saufiumslenu B2 agonist waznashle Fsngndn
WioFuUseniu nudwaniadnundivefisnssuinlduaz
lalleuszlevd sehelafiona msfnwian anudinisli
gruanid@endamalusudasiniuen salbutamol W
uwazAasAle Asoedlugude nansaufin FEV1 lgage
Faauludhefoi SudeunduiiiainisguussAaian
FEV1 andnfasas 30 vasAUnd walsifinasadam
naueulang1uia wwevessuaniieadamadilide
1.2-2 nsuRAIasaLaand e luaan 20 Wi

7 Ta9vumslunndifendamnlugudagsls
dasduxnggilumssnwiguigiadeunan” uagiive
PAadldyseloviianiznguiifonssuusoiniu
M slduanidi@endaalugunusanivevegnasnas
foonqniisa lunudoya iy wudaaudrldyseloyi”
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g1eeNqYsEUFaSY leukotriene Tuguda
819058146950 leukotriene  LugNTile
Tunssnenlsafinluszezendlungu mid persistent
asthma Wagld33unY inhaled corticosteroid 11 moder-
ate Az severe persistent asthma #4aganuiinislyen
montelukast  gUaalugihefiafifimsiGuidsunauion
fUnsniuen salbutamol 5% 13nsaLiiaA1 FEV1 187 20
wifinasanlFen dewssudieuiugmasn wenaini
fenudngudilésuen montelukast lugUdesufings
Snunfidumaniesndt warlde sabutamol Heend

1579 5

strategies at the first hour)
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nalnn1seanaysves montelukast Hudadndunaain
n13vEnenannay  (bronchodilatation)? fi5a0159 s
Fn3fneInareseaena1lugusulssnunudtAling
Tumaifin FEVI i

pgvlsiinn n3lder montelukast 11n133097
Foudeunduiudududoodiniafnu lugtasdmausni
nsldedanaralugriaefianisudsunauiufiarsan
wanlugagiilainay UBIHDNT TSIV INIATT I
wazea9na 1 lugudnds i luyszmelng

sUwImenIsideneilunssnegiedaiisuidesunaunvesgnidul 1 #alasusn (door to drugs

FEV1 or PEFR = 50% FEV1 or PEFR < 50%

Low flow (1-3 L/min) O, nasal
canula/mask achieve spO, 92%

Low flow (1-3 L/min) O, nasal
canula/mask achieve spO, 92%

Inhaled 32-agonists:
Albuterol 4 puffs (400 ug) q 10 min
via pMDI and spacer or

Albutarol 2.5 mg NB with O, 6-8
L/min each 20 min

Inhaled 32-agonists-Anticholinergics
Albuterol + ipratropium bromide 4
puffs (400 ug & 80 ug) q 10 min via
pMDI and spacer
Albuterol+ipratropium bromide NB
each 30 min

Systemic corticosteroids if indicated

Systemic corticosteroids: IV
hydrocortisone 200 mg

Anticholinergics for patients with
poor initial response

High doses of inhaled
corticosteroids?

MIUILIAUNANIINDY UBIABNNTINBIVRIH 2
(evaluation of response to treatment)
Tunsaifiguagldiunssnudiseenevasaa
YRaNu  waze1ansdla Ainwaviiasulsemiun lag
wisnda lumsniugvenenannaatiineangyisiga
fus1amn 20 Wil w30 Uszana 1 dalae wwndaasdl
MIUselin nsedn wigUlesegla  aeislasunns
Amhgnaudiu wiesulisnululsmeiuia
nsUszfiudonanatunisussnouludie dnvae
nepdadn duldun dnsnismgla dnsnsiuvesdnas
wazTaTioL evinfiaaaldannisieUsn wenaniinig

Wnang1uidaras  (objective measurement) Y89

NITONNUBA 918 9] ABN1TINAN peak expiratory flow
rate %30 PEFR fiftae ansavinle saadunisinaseu
oxygen saturation ﬁwqﬂﬂizﬁ pulse oximeter BRI
nsdn~whgdaenela smsfagdminendutusiu &
AnNsAnaetwly Tuiuuwanelunnsuite el
Aonafidayainfuaefiadi Buileundudldiunnsinw
aehoang al wafian PEFR fifaldifiundn 60%” ves
ANUNANRTBUIZHNIN 300 L/min  1N1T0RUIYNEU
TuldagrsUasnsie waziinisuiu (relapse) #3117
Twagdifueiifen PEFR wdslsinmssnweindn 40%”
¥99AUNG ASaUTTANE 100 L/min S uaasliniy
nssnwsuudugaely (113197 6)
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nsguagiieiindeunsunissgnidu

PEFR < 100 L/min or < 25% predicted

PEFR < 200 L/min or < 40% predicted

Recommended admission

200 < PEFR < 300 L/min or
30% < PEFR < 40% predicted or best

Discharge may be possible after
consideration risk factor and follow up

FEV1 > 300 L/min or > 60% predicted

Discharge is likely affer consideration
risk factor and follow up

m%"mﬁ 6 Spirometric criteria for discharge and admission
Prebronchodilator
treatment or best
Require admission
Post bronchodilator
treatment or best
or best
U

L]

nsquagUasfiniBuideundutiy  Fosgnidu
douusumioues aunenuna fifeas alumsusndn
waglinnssnu e ludoodu  maenislinisinud
Hesanidudinany wnu tansaflastagliguaefionnis
vaslanftauldagnomands waz wrsadmsingaanan
Tsonenunalaedstasadie Wmanegvesnisinugae
firesgnidunufonisandannsusylssmeunavessios
nanduiisudveslsandsandminendutu 4
1ffl aRemaeTia  madaniazunIndeuainnng
Mi3uvaslsefiadsundy wazenfidugnaniunisgua
Snwntudaznauludseeantian  g1uvananaan
nzdudasuluanfioananiisn  uazeaidle Aseed
Tugudn vi3aiurazniu agrelafianu endu o iddeyadn
Tanalunsineldnn  g1nueeng NI @1ua1sy
Tdwasan 9’]@@?1?]’1/1%(31”1% leukotriene LaUWNNTTY
Tauadanienasnasanuitlanaluguisungulos
ngitaefifenniagunse  uadelaiduduanngiy

Tumssnuludaadu
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N3¢ pulmonary hypertension Lﬂ%IﬁﬂﬁLLW%ET
dfufiadosilefiongs aolufhefiindgainimilos
Togluszazuan 9 91992 INITRNILVULBINANRY L6
Solanduiullenmafasifaudivasin wanainigiae
FoannuuNNSsaea1n1sew 9 leun Wundien lewiu
WWam 1uaN usu aziulaineinisasnanalafinaig
Sz st wmdanduiiazdessdede. se

A13¢ pulmonary hypertension (PHT)™ @9
Aagifianusuaislunasaiaonwasuen  (mean
pulmonary artery pressure, mPAP) w\‘imﬂm"] 25 mmHg
YULHN WIDNINNIT 30 mmHg vaueeaniiaen1y (lag
Afildduaiann right heart catheterization) F9agyils
L3961Ul%  pulmonary artery m@%uﬂwaﬁﬂﬁﬁaiﬂﬁm
9219191NTUAMAN right-sided heart failure 1ufl a

183n15uUe pulmonary hypertension LUURaNe
wu Teefluszozusnieowl 1098 azuvewd primary
pulmonary hypertension Lﬂumjmﬁlﬁimw QGG
secondary pulmonary hypertension Lﬂumﬁmﬁlmw E76)
wifnundivarelandilal 1snsadeuiingals Reldfiang
Wasuuamanzase %ﬁ@%ﬁzdwq@ Wun1svssgs WHO
fidles Venice 1l 2003 duvaidu 5 nga’ Fow ag
Tum3797 1 Lo

suldaiusidouii 3 Agurgw 2551

1. Pulmonary arterial hypertension

2. Pulmonary hypertension with left heart dis-
ease

3. Pulmonary hypertension associated with lung
disease and/or hypoxemia

4. Pulmonary hypertension due to chronic throm-
botic and/or embolic disease

5. Miscellaneous

Turanifediy WHO AlAkUeseaunaIsgumss
Y89N12¢ pulmonary hypertension lagisgnin WHO

Functional class & 4 szau’ oA

Class | gvYie 1a13asnfainsyuszaniuiag
panwsslaund laifiansusededndn
Class Il {Uae 131309AaTnsUszaniumagy

ponusslauaiidaaninaniey fs
wiley seuwmdy Euniienuieay
Wuanvmzeonkseinfadnsuseaniu
et Lidan1svasein

Class Il gUagfidandanin  wilviinadng
UseanTuung e laidannisvasein

Class IV gyaglsl 1a13aviiainseglsloiag
Fomsudvaein
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£15790 1 U 59 Revised clinical classification of pulmonary hypertension (WHO Venice 2003)’

Group 1. Pulmonary artery hypertension (PAH)
1.1 Idiopathic (IPAH)
1.2 Familial (FPAH)
1.3 Associated with (APAH)
1.8.1 Collagen vascular disease
1.3.2 Congenital systemic-to-pulmonary shunts
1.3.3 Portal hypertension
1.3.4 HIV infection
1.3.5 Drugs and toxins
1.3.6 Other (thyroid disorders, glycogen storage disease, Gaucher disease,
splenectomy, hereditary hemorrhagic telangiectasia, hemoglobinopathy)
1.4 Associated with significant venous or capillary involvement
1.4.1 Pulmonary veno-occlusive disease
1.4.2 Pulmonary capillary hemangiomatosis

1.5 Persistent pulmonary hypertension of the newborn

Group 2. Pulmonary hypertension with left heart disease
2.1 Left-sided atrial or ventricular heart disease

2.2 Left-sided valvular heart disease

Group 3. Pulmonary hypertension associated with lung disease and/or hypoxaemia
3.1 Chronic obstructive pulmonary disease
3.2 Interstitial lung disease
3.3 Sleep-disordered breathing
3.4 Alveolar hypoventilation disorders
3.5 Chronic exposure to high altitude

3.6 Development abnormalities

Group 4. Pulmonary hypertension due to chronic thrombotic and/or embolic disease
4.1 Thromboembolic obstruction of proximal pulmonary arteries
4.2 Thromboembolic obstruction of distal pulmonary arteries

4.3 Non-thrombotic pulmonary embolism (tumor, parasites, foreign material)

Group 5. Miscellaneous (sarcoidosis, histiocytosis X, lymphangiomyomatosis, compression of pulmonary vessels)
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ptiAn1sslvaslsnlutssmalneselaifinsfnui
snwefiazuenld  wandnsAnu lumsUseme’ fine
aztszanaazianldiudsamndlnegla Tagnudn wu
Qﬁamizﬁﬂaﬂ pulmonary hypertension fosegay 12 Tu
K38 systemic sclerosis (SSc), $8gay 15-20 TugUe
obstructive sleep apnea syndrome (OSAS)wag
Jowaz 2 lugUae liver cirhosis fifinnag portal hyper-
tension 331M28 LUAM

wenaniinsAnudivsznd 733814301 (U.S.
National Surveillance)® 3¢#319% A./. 1980-2002
WU Sasimsaeiistudu 5.4 ApUITINT 100,000
auge® Tagmuiisnnnlugmdeuasly Afican-American
wng i A s T auanisunsinululseneiaan
heart failure Wae pulmonary hypertension &9 ?Jmﬁi
lower respiratory infection Faenin UAANAN NAUNU
RPN

AMININTALIARATANIIAUBESUNTHATY T

v

{Ue IPAH anlsilasunisinunasdi@iomds 3 ¥ an

113 1990ilsn Tsansnenuasiavdtininga

NYHA class I, Il azflongiaie 5 U wazlugas NYHA
class IIl kay IV azdddeies 2.5 U way 6 LAIUAIN
ddu Feluduae wilngiidinag 1ansaitadeléide
dalsadfiulvannuds anemsibidimslaganis
lunga IPAH

TugUrenga IPAH AMnn13RnwInudn poor prog-
nostic factor @A

- pgfiFuduannndt 45 ¥

- NYHA class Il %38 IV

- Loy ueesion133n®1 (NYHA class if

v
=

YU)

- 1AYENTIY cardiopulmonary arrest

- §1N19099aN RS UJUANITNUNNILTIN  1T%
pericardial effusion, elevated RAP, septal shift during
diastole, dn13aAa9Y8Y pulmonary arterial capacitance,
finsufiatsves N-terminal BNP level, hypocapnia® °
Lusiu

3UUIe pulmonary hypertension a1 %6
el iy underlying disease vesfUagidunan’™

15799 2 U Aetedel” eemansiinAT1e pulmonary arterial hypertension (PAH)™

Definite Very likely Possible Unlikely
Drugs and - Aminorex - Amphetamines - Met-amphetamines - Antidepressants
toxins - Fenfluramine - L-tryptophan - Cocaine - Oral-contraceptives
- Dexfenfluramine - Chemotherapeutic - Estrogen therapy
- Toxic rapeseed agents - Cigarette smoking
oil
Demographic - Female sex - Pregnancy - Obesity
and medical - Systemic HT
conditions
Diseases - Human - Portal - Thyroid disorders
immunodeficiency hypertension or - Hematologic conditions

virus infection

diseases

liver disease

- Connective tissue

- Asplenia secondary
to surgical

splenectomy
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- Congenital
systemic-

pulmonary

cardiac shunts

- Sickle cell disease

- Beta-thalassemia

- Chronic
myeloproliferative
disorders

- Rare genetic or
metabolic diseases

- Type 1a glycogen
storage disease
(von Gierke
disease)

- Gaucher disease

- Hereditary
hemorrhagic
telangiectasia
(Osler-Weber-

Rendu disease)

Pathophysiology of pulmonary
hypertension* “ **

21N hemodynamic variable A130nHYBY Ohm’s
law

Change of pressure = flow x resistance

Ppa - Ppv = Q x PVR
Ppa = (Q x PVR) + Ppv
Mean PAP = (CO x PVR) + PCWP

foaasnuiiadefifinasensdfistuves mean
pulmonary pressure (mPAP) TofrerlfiAe pulmonary
hypertension (PHT) oA

1. finsdiatuves cardiac output (CO) Tag
RNNE right sided CO

2. ﬁmmﬁm%m@ﬁ pulmonary capillary wedge
pressure (PCWP) Tofidalsnvasialadiudieiuwes

3. ﬁﬂ’l%‘ﬁ?\iﬂﬁmaﬂ pulmonary vascular resistance

(PVR) %ﬂﬁma}mﬂu’«mmi@@ﬁu (pulmonary thromboem-

bolism) A19nAYTIUAIA  fibrosing mediastinitis %#39
m@mtﬂuiammﬁuﬁamm ’Q’]ﬂ‘ﬁlﬁﬂ’]i constriction a1n
chronic hypoxemia 738 ﬁﬂﬁﬁlﬁaﬁmm vascular con-
strictor WAZAN1IAAAYYDS 13 vascular dilator ﬁﬁ‘ﬁl‘Wﬂ
Tugag 1PAH usu

Pathogenesis of pulmonary arterial hy-
pertension (PAH) ** "%

§97ina1Iuwaadn PAH tAaannd pulmonary
vascular resistance WfissNntw ng UNANAN ) FD

1. Vascular remodeling outladewan Tag
aenuUdnd smooth muscle growth 13 small pulmonary
artery Teundazlalfl T um@eraazanaIn genetic,
inflammation, endothelial dysfunction 99 1%iAa
SnwaeiiEendd “plexiform lesions™

2. Platelet dysfunction and thrombosis WU

WudUagnnaneuadelaingivinds 1wmenieiiaain
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mnmﬁi PAP mﬁ%mﬁ@ pulmonary circulation stasis
WAILAA thrombosis AIHHN

3. Vasoconstriction %GLﬁ@@Mﬂ abnormal
voltage-gated potassium channels Lae endothelial

dysfunction MIARNTLANTNIDY  vasoconstrictor

115 1990ilsa Tsansavenuastagtrdndngs

(thromboxane A2, endothelin-1, serotonin) kALAANAY
999 vasodilator (nitric oxide, prostacyclin, vasoactive
intestinal peptide) %ﬁﬁwmmwmﬂuwmm mutation
99 gene lAgLan1y BMPR2 (bone morphogenetic
protein receptor 2) FaNAUTAIENIS " SwINGONEY <
fou aslugtd 1

Increased Gene Mutation Decreased
- Endothelin-1 (BMPR2, ? other) - PCl syntase
- Serotonin - PCI
transporters and Modifier gene + * Environment - NO syntase
uptake - NO
- Serine esterase - VEGF
and MMPs Pulmonary vascular remodeling - PAI-1/
- Tenascin C and vasoconstriction fibrinolysis
- ACE and - Carbamoyl
Angiotensin I phosphate
Dysfunction of Kv Clinical PAH synthase
channels

gﬂﬁl 1 W AIWeNSAWAZe9N19LAR IPAH (idiopathic pulmonary arterial hypertension)®

* MMPs: matrix metalloproteinases; ACE: angiotensin-converting enzyme; PCI: prostacyclin; VEGF: vascular endothelial growth factor;

PAI-1: pasminogen activator inhibitor type1

Clinical manifestations®*** "

U2 pulmonary hypertension 817113%89%38
wuslawnan ¢ s

1. Presenting symptom Toaganndnazidueinis
ﬁLﬁ@’«ﬁﬂ impaired oxygen transport Wag low cardiac
output (PAP mﬂ%uﬁﬂﬁ right-sided cardiac output af
A9 LABANAY left heart amas left-sided cardiac output
anadludl a) deiududuszesuan o Adnazlienmamiios

LRNIZABUBANTAIAY  (exertional dyspnea) NUSREAY

0-80 Andusnniufazmiiosvaesingae (dyspnea at rest)
UM T 9 Fnusesassn Teun

- Anginal chest pain %ﬂm%ﬁ@ﬁnﬂ right ven-
tricular ischemia %38a1n left main coronary artery gn
naviulng pulmonary trunk 7ila

- Syncope TagLang exertional syncope an
low cardiac output FINAYU systemic vasodilatation

YULHDNNIAY
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- Palpitation 410 ventricular arrhythmia AU
p1aLim sudden cardiac arrest g

~ 9nn5ew o TNy W sewnay lepeniden
L

agwuldinduonisiilisnme  deluunmdas
dag 9 “wlanil anlufUiediundas  “unexplained
dyspnea”

2. Symptoms of related conditions qmmﬁw'ﬁl
1137 1813949 pulmonary hypertension aLlu 5 nga
fonugtaefagiiannsiaavaslandifusandas léun

- gmswieeweusvlald (orthopnea, PND)
F99192209913 left heart disease 393638

- 9sUInde, RIHILDY, Raynaud phenom-
enon 99133309918 PAH 7 “NuSAU  connective
tissue disease

- PINIUBUNTY Mg lavaEnAY Fopraay
19913 sleep-disordered breathing 333638

- msledes neumiles fanfudse iR _uywd
F98199209918 chronic lung disease 3Ix838

- DINTHANABIANATBY DIN1TVRILIARULIS

3. Symptoms of disease progression %ﬂﬁﬁ@
9IN13YBY right ventricular failure 338U secondary
tricuspid regurgitation ﬁ’ma@ Tawn v 7egle
POUNRY LTusu

Update in Pulmonary Hypertension 283

Physical examination

Dulnae1n1se AsTiunngdinazasaanuiae
9171193989 laRIUII1Y (right heart failure) Tan jugular
vein distension, prominent a wave, giant v wave (I@m
W@NN28AN19% tricuspid regurgitation 3INA9Y), right ven-
tricular heaving, loud P2, right-sided S3 gallop, TR
murmur, Graham-Steele murmur (a1NAA13¢ pulmo-
nary regurgitation), hepatomegaly, k&% peripheral edema
e

817158 A9TID19ATIANUARDEIN15Y91TATIN
19 9 lewn Handouds (PAH lugUlw systemic
sclerosis), anwaedny liver stigmata, clubbing of fin-
gers (congenital heart disease, chronic hypoxemia)
e

eLuEEﬂ’JFJ Idiopathic pulmonary hypertension (IPAH)
Aagdinnislalsneis wansadulsaanenuly Lazeia
agifadeldenmss bifidnsasvesisasandiaztaely
M3lady Tage1nslugdie IPAH azdinnsanilude
w asluenansdi 3
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M151971 3 W B9 clinical course 289 pulmonary arterial hypertension (PAH)"

breath, fatigue

breath, fatigue,
edema, RV

dysfunction

o Asymptomatic Symptomatic decompensating Advanced
ase

compensated Subtle Overt decompensated
Symptoms and signs None Shortness of Shortness of RV failure,

syncope, death

Functional class

Echocardiographic

findings

Hemodynamic trends

Pathologic
appearance
Duration Unclear (? Year) Month to years Months
Suspected None Asthma CHF PHT
diagnosis Overweight COPD

Deconditioning PE

Depression ILD

* CO = cardiac output; PAP = pulmonary arterial pressure; PVR = pulmonary vascular resistance; RAP = right atrial pressure; CHF

= congestive heart failure; PE = pulmonary embolism; ILD = interstitial lung disease, PHT = pulmonary hypertension
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Differential diagnosis™ **
Tunsdifiuasandagoninnies  unnddas
AMadeuenlsaiy Tsasila sefids coronary artery dis-
ease, valvular disease, 13AN19U8A iﬁmﬁﬁiiﬂ%m air-
way disease, parenchymal disease LazlsnYeg pulmo-
nary vascular '%\‘15‘538450 pulmonary hypertension &g
Wearufesitadeneniulsant metabolic Aife1ns

Update in Pulmonary Hypertension 285

9§12 W chronic metabolic acidosis (F9sinasd
RANET LW gn5nu13ALen *), hypothyroidism,
adrenal insufficiency G

waziflonenlsandanazifagedndy  pulmonary
hypertension fasifiadedls 1wade Haliny g
F93%asig 3% Idiopathic pulmonary hypertension (IPAH)
Gow adluan3197 4 waz 5

A151971 4 U AsUszifnimsiniisfaiadaelunsiadeuenlsawasi a2 pulmonary hypertension

—_

UszTmsaunsaniliulsa pumonary hypertension (Familial PAH)

UseiRlsA autoimmune disease @ UInda, Awlni 9, 311959484, Raynaud phenomenon 6w

2,
3. Use B lsmwalausniiin (PAH associated with congenital heart disease)
4. Usz¥RwgRnssw “eeansfinde HIV
5. Us£3Bnskd 150 wRmeL "W, 81 amphetamine, 818ARINEW
6. amanszuunela i losass
7. a’l"ﬁwﬁL"‘ﬁlx‘iﬁia interstitial lung disease, occupational lung disease
8. lsmdansna dile Tasunisamsina
9. nfiduw i ungien 9 niaqainfiifin endemic area %4 schistosomiasis
10. Uszifiuawnsw ngamela dasuaunalsin
11. UseiRlsmsu
12. UsziRwawsulals UseiRaas left-sided heart failure
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A15190 5 W aen1sUssdngUien 9 BI1asiinngz pulmonary hypertension'

Evaluation Action if detected

guguinfinilg pulmonary hypertension 234

9 “& pulmonary

hypertension

AnNUseIRMI999N8  IRTI9
a4 a o & o
DU WLUBIGAY (chest x-ray)

Echocardiogram, right heart

catheterization (% left heart)

“UAUW HR

Left heart disease
(including systolic, diastolic or

valvular disease)

Right heart catheterization

(x left heart)

Appropriate treatment of left heart

disease

Congenital heart disease

Echocardiogram with contrast
Right heart catheterization

(x left heart)

Medical and surgical treatment

Connective tissue Blood test Appropriate treatment
disease

(systemic sclerosis, SLE)

HIV, liver disease Blood test Appropriate treatment

Chronic thromboembolic

pulmonary hypertension

Thrombophilia work up,
V/O scan,

CT angiography of PA,
Pulmonary angiography

Thromboendarterectomy,
If unresectable; medical
treatment (mﬁauﬂﬁjﬂ pulmonary

arterial hypertension)

Lung disease,

Hypoxemia

Pulmonary function test

O2 saturation recording

(rest, exercise, sleep)

Chest x-ray, CT scan if needed

Sleep study if indicated

Oxygen

Medical treatment (£ surgical
treatment) for lung disease
CPAP for sleep disordered

breathing

Familial disease

Family history of pulmonary

hypertension or unexplained death

Genetic counseling and testing
for patients with suspected

Familial pulmonary hypertension

Usziiu Niiﬂﬂ"lWLtﬂ%Wﬂ'lﬂimTiﬂ

Functional limitations

WHO functional class (I-1V),

6-minute walk test

Hemodynamics

Right heart catheterization with

or without vasodilator testing
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Investigation™ * " #*

RNALNANYDINT IATIAN9RBIUJTANNT
Tauwn §1¢9318n1392 pulmonary hypertension a39Lag
uwenlsndusenly Wis3Rasdeuenuszanues pulmonary
hypertension (group 1-5; WHO Venice 2003) Laziie
UITAUAIINTULITUATHEINTAULIA Fapnaefl 5 uaz
Uluusunfigu 1

17 nsraLiegugunig pulmonary hypertension
1. Chest radiography A13 9919%1 PA Lag lat-
eral lAgATNUINANNITLAYDY central pulmonary artery

sUn 2
u
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33UAY rapid tapering Y89 peripheral pulmonary artery
H1UYIN Iﬂﬂg‘ﬁl descending pulmonary artery (2™ branch
U9Y right pulmonary artery) §vu1019nd1 15 RaALNAT
Tugwdde waz 17 Radwaslugene wu oligemia ¥89
UDAAIWLAL U

YULLALINUDIANY right atrial enlargement 1ag
Tunn PA g right heart border widening Wag right
ventricular enlargement agWU313 retrosternal air space

WALAY (UNR 2-2.5 Wumang) Ao aslugud 2

MN3I NN PA WS lateral U MG pulmonary hypertension

* NN chest radiograph (PA) LL NG pulmonary hypertension Taewuin dnstezast ”mhgme‘fﬂm\‘lﬂm 2" branch of right PA (descending

PA) 81NN 16 HAGWAT (gNAT213) WA right atrial enlargement (gNAS6N)

** NN chest radiograph (lateral) L Aot right ventricular enlargement ﬁﬂwﬂué’ﬂw pulmonary hypertension Tagnuindnsuauasas

retrosternal air space (gnF3213)
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2. Electrocardiography (ECG) 8719agnuind
ANWULYDY right ventricular hypertrophy #39 strain (ST
depression kag T inversion i lead V1-4), right atrial

enlargement (P pulmonale), right axis deviation, in-

113 1990ilsn Tsansnenuasiavdtininga

complete/complete right bundle branch block Tag
ANWaeAINaI? specific right heart disease baild
ANWALLANIZYBY  pulmonary hypertension Snsredialal
fpaila lumsifadelsaluszezuan 9 u aslugud 3

31Jﬁ 3 1L B electrocardiograph ?Iﬂ\‘iﬁﬂ"lﬂ pulmonary hypertension

* WU right ventricular hypertrophy (right axis deviation, R/S > 1 1w lead V1, persistent S wave T V5-6), right atrial enlargement

(P pulmonale; P wave peak > 2.5 mm 1 lead II), R strain (ST depression, T wave inversion T v -3)
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3. Echocardiography Lﬂumﬁm’mﬁﬁﬂiﬂmﬁﬁ
wnzsenannazlylun1s8uguni1ie pulmonary hyperten-
sion f9na1auAd €epraazny mgfivinliAe puimo-
nary hypertension ¥4 congenital heart disease, valvu-
lar heart disease L Bniodeldlunsinauaanis
w7 Ussdiuadugulssvasisale

ﬂnﬂ‘ﬁlﬂa'nﬁﬁ definition Y89 pulmonary hyper-
tension ‘ﬁlw mean pulmonary arterial pressure a1
right heart catheterization LUANAIRUALED HN1T
Anwiwudn systolic pulmonary pressure 1NN 40
mmHg ﬁﬁ@lm@ﬂ echocardiography A 3saldlunis
fastala (sensitivity 63%, specificity 98% )%

4. Cardiac catheterization Lﬂum‘smw‘ﬁ inva-
sive Avliduiifeslumadenldidusudoun wiagld
Tunsdifinansradulinalaifonn Taowmelunefides
11 vasodilator challenge test 3I3678 f9azna1sie Ly

mfsm'm*ﬁam WRAYDINTIT pulmonary hypertension

1. Computed tomography Taganzidinsaniy
angiography 989 pulmonary artery  ¢guad (CT
angiography of pulmonary artery) #snain 1x158
gugudngd PHT VL@ﬁ@EJ@‘ﬁI?Jmm pulmonary artery a3
g9 na13auen 16 laeae W1 WU pulmonary embolism
(chronic thromboembolic pulmonary hypertension), lung
parenchymal disease LOUAY ﬁaﬂ;ﬁmﬂumim’mﬁﬁw

2. Ventilation-perfusion scan GL%LﬁaLmﬂmg'w?i
1% pulmonary embolism aan’ly Toefidn normal V/Q
scan ¢ 11150U8n3118019 pulmonary embolism §9 94-
100% (high negative predictive value) wsigNwa i1y normal
azfpldnsnsradu o sn3alunnitasy Wu pulmo-
nary angiography, CT aniography, doppler ultrasound
of leg Wusu Y81 gfe positive predictive value laid
§ﬂ‘ﬁﬂ CT aniography U T lung parenchyma
e AnaienlunsldRsanaslulaqiu
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3. Pulmonary function test ¥28lun133%aay
Tunsaiids obstructive pattern ©1aUsUONEY COPD
?Jéuﬁi restrictive pattern USUBNAY interstitial lung dis-
ease, neuromuscular disease, chest wall disorders tusu
WAAINRAUNFFINA1IAITOEL LU “severe degree” s
22 1115095019 pulmonary hypertension 16 luungsne
919RRINTIA  “diffusion capacity” 698 DLco #9Liw
579 ¢ iy interstitia lung disease™

4. Polysomnography (PSG) Wiedfageuenlsn
sleep-disordered breathing R8N obstructive sleep
apnea-hypopnea syndrome (moderate to severe de-
gree) Taglaianungreald “overnight oxymetry” %1
gL%fLﬁE]@’i’]ﬁj nocturnal hypoxia %3o1an Toanwaizes
naneaielugae PHT Tagdilaifl OSAH Al Felal
wiszsdn Tl

5. Blood tests 1@t

- Serology 103 HIV serology, antinuclear an-
tibody (ANA), rheumatoid factor (RF), antineutrophil
cytoplasmic antibody (ANCA) ousiu

- Blood chemistry 3% liver function test
(portopulmonary hypertension)

- lednsfnu 1l N-terminal pro-brain natriuretic
peptide (NT-proBNP) lun133%iase PHT weld 13190
Wuenlsald W ansafien sannatey e [gl
sz lAld® °

6. 338% 9 lunsaiifade1e33n13679 9 wan
lanaladaran 1awa right heart cardiac catheterization,
lung biopsy, pulmonary angiography weiu3sfi invasive
arsiienldifionisnsiaed eduldnalidaan wie
weNade W a9 vasodilator challenge test Lugtlae
PAH ARIsagzLdan right heart catheterization

M3asInieUsziin NITANINBATNEINTEILIA

wonanmstszdiulagWenmswies fitmungas
NYHA functional class IV w&a gefinsasaadilily
MIUTEAUAMNTULTS oA
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1. Exercise testing lawn six minute walk test
(6MWT) %38 cardiopulmonary exercise 9 eMWT
¥ildinend uay wnsanldleglidesliniasiiofiey
Weoudsl anufiliguieimudussesne s was wi
Wedulunduisii o wdrinszeznsiiléifonsy e
wifivdangadunasdulalln lagszeznefivdosazi

113 1990ilsn Tsansnenuasiavdtininga

vondn wssannlald  wenanigeldlunisanmunis

Snunlgdag  mIsATIanenENSnwILazasaInSnun kY

wdndaduaannuunng
2. Hemodynamics Togld echocardiography

LAY right heart catheterization fisk a9lua131991 6

A15197 6 U FNNITUWENAIINTWLIIZBY pulmonary hypertension Ineld hemodynamic data™

Cardiac catheterization

AITHTIULLII

Echocardiogram

Mild NYHA class | Systolic PAP 35-55 mmHg Mean PAP 21-40 mmHg
Moderate NYHA class Il Systolic PAP > 55 mmHg Mean PAP > 40 mmHg
Severe NYHA class llI RV function ¢ Venous O2 saturation < 60%

NYHA class

Very severe

\ RV function ¢ ¢ *

Venous O2 saturation < 50%

NAN “NTILNIN9 venous oxygen cardiac output Gl 919
CVO2 o CaO2 + CO/VO2
SVO2 o SaO2 + CO/VO2

AENUTN SvO2 (systemic venous oxygen satura-
tion) WUIHWeIN CO (cardiac output) HUIHARUAY
VO, (oxygen consumption) frovias SvO, fisnfionaay
walddn co e Taei SvO_ Tnldlngn1sgaiasnain

central vein A1 distal port 989 PA cath VERRRRRFAb

lAOAAIN SVC WIUNTS central line (jugular %38 subcla-
vian catheter) AlAAINAAZIAY LAIUINT 9AA1E 9
arterial blood gas ﬁLiﬂﬁuLﬂﬂ Tuudves PAP d11l3ad
ANTULIININ ANNSYI19IUYD9 right ventricle (RV) LA2
a9 p139gdalden PAP filal g 919 9 7 severe Fedag
A RV function 33638
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a

Lmuﬂuﬁ 1 U mﬂ’%ﬁa%mﬁﬁﬁlﬁ'ﬂﬁﬂ?ﬂﬁ 478 pulmonary hypertension (PHT) (Adapted from reference 21, 22)

RA9481N17% pulmonary hypertension (PHT)
v

nIaigalduiusiag chest x-ray 178

echocardiography k&a8iuiudnin1azfianana?
I

v v
No Yes
v v
Low clinical suspicion for PHT? {l3A184 Left heart disease ﬁ@ﬂu’ﬁﬂ@%mﬂ PHT 16
l vizala?
v v [
Yes No X :
Yes No
' ! 7 ;
%uﬁum‘[aﬂﬁlujﬁ Wansoun: Group 2 PHT Ao
ANHITOBBUNEDINNT - Exercise (left heart - PFT
m@dé’ﬂ%ﬂ@f echocardiography| disease) - Overnight oximetry
OR - PSG
- Right heart - V/Q scan
catheterization - ANA, RF, ANCA, HIV, LFT

[
ANNNTDIRARHANNNNTAINTIRL I FI

v v

No Yes

v v
Group 1 IPAH Group 1 (other PAH)

Group 3 (CTEPH)

Group 4 (lung disease, hypoxemia)

Group 5 (miscellaneous)

NansnunEiugiugag right heart catheterization + vasodilator testing (Ingilannz IPAH)

* PFT: pulmonary function test; PSG: polysomnography; V/Q scan: ventilation-perfusion scan; ANA: antinuclear antibody; RF: rheumatoid
factor,; ANCA: anti-neutrophil cytoplasmic antibody; CTEPH: chronic thromboembolic pulmonary hypertension; IPAH: idiopathic

pulmonary arterial hypertension
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Treatment

ATIdasgLazsnulusesa < ¥9lsadinaia
asnmszluszesfidunnudansney wessens
SN ILazAatIaABgaINNNTINEIATNUNINNG Taed
Apudusnw s dufiasfosUssin NsTanIntY
duvassitasandae Jeldnandludadonisitadeunds

T uAauN13IN BRI WAUDIN15 Az 15ATINT
NUZ 2 Tagpnautan1ssneneenid

- General treatment fia13ai1 wURUIBNNIE
(group 1-5 pulmonary hypertension)

- Specific treatment lagdufiulsafinusan
UseLnnvedlsn (group 1-5 pulmonary hypertension)
Tngp1aazdun13snNEfI887 HIDNSHIGA

General treatment

1. Physical activity luszgzusngyigasdl
DINITLRNIADUBDNANAINYLLE LUILYLHBNIALABINT
wilegaisingas uazasiionnissuussvaizaanindanie
i Wuas Faladuiniomzande etiale donunng
ganmasnelugUindasinegesedinse e

A15RN skeletal muscle training® aiUselevsl
Toenansludiasiidlsaaniass wWu COPD faudae

2. Oxygen supplementation {U3¢leveingng
Faraulugias COPD ifl hypoxemia® lugtae
Ussindudolifdoyafissne  wiuusihlildlugvae
Vjﬂim‘ﬁ'ﬁ resting hypoxemia, exercise induced
hypoxemia %38 nocturnal hypoxemia lagdiangavang
1A oxygen saturation > 90% lugeAnLazesn

o

fAaen1e”

3. Anticoagulant fjtas7 iU szleviiTaLaufie
thromboembolic pulmonary hypertension Wag severe
left heart falure fialonT L e9sn1ssin thromboem-
bolism TagluA3e pumonary arterial hypertension (PAH)
Y93a37N observational study Wi lAlTlugU8NI e
Flsisidadn Tagls warfarin Taeaxliidl international

normalized ratio (INR)1.5-2.5%

113 1990ilsn Tsansnenuasiavdtininga

4. Diuretic loop diuretic, potassium sparing di-
uretic mwaaiﬁﬁamuqmmmwm right heart
failure lugUaefifionns wddosszionadnofes Ao
hypokalemia, metabolic alkalosis Wwag low cardiac out-
put UALFDITEIIN1TARAIEY preload Feagsilsigiae
p1manadld msediasmanilaglun1ag preload de-
pendent®*

5. Cardiac glycosides Uszlavilungs left
ventricular failure laglanig & supraventricular tachy-
cardia (33884 atrial fibrilation) 33n63e TuUiengs

B3 9 galaiueinlwly™

Specific treatment

1. Treatment of underlying diseases™ " °" *

- Snwnlssandinu leun connective tissue
disease, HIV infection, COPD, chronic left heart failure
Lusiu

- 1u;§ﬂ321 chronic thromboembolic pulmonary
hypertension (CTEPH) n135n191aLW1y @8 surgical
pulmonary thromboendarterectomy wslusnefinngnlsl
19 mssnedagenndigiugie PAH Anudldna 6
ynanaee b

- GL‘LLEEU"JEJ pulmonary hypertension group 3, 4,
5 fildneu ua@@i@ms%’ﬂmﬁmwwmahﬂhﬂzg'm £9

131safiasanldenngs vasodiator AaneAULUIBNGN
PAH ol

- #U3wngy pulmonary hypertension group 2
(pulmonary hypertension with left heart disease) Ll
wugiliildengs vasodilator”

2. Treatment of pulmonary arterial hyper-
tension (PAH) lufUig PAH aziimsinwianie lag
WN1EYINGNYEENADALEEA taatayani1sinunlugUie
ﬂ@jm'ﬁ%@ﬁmﬁu Ta8Lang idiopathic PAH (IPAH), PAH
related to congenital heart disease and connective
tissue disease laguuzilyigUie PAH yn31emAIsle

UM hemodynamic assessment Iﬂﬁu@ﬂmﬂ%%a
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FlGudads 131309 vasoreactivity test LisLdanendi
agldinunldBnse dou asluunugfigud 2
2.1 Vasodilator #1lungs vasodilator
uaﬂmﬂ%ﬁamﬁumiﬂmwaa@L?‘q@ml,é’aﬁﬂﬁa%% anti-
proliferation Foilunen3idied @auesnisifinlsn PAH
3ndae  Tasfiafioangniidu 1u aude aolusy
il 4
2.1.1  Endothelin pathway Endothelin-
1 (ET1) u vasoconstrictor Wag smooth muscle
mitogen @aﬂa‘w%ﬁhu ET, receptor uay ET_ receptor
Taed ET receptor §oina vasodiator fae dedu ET
receptor antagonist TagLane selective E'I'A
receptor antagonist %aamm%gtfﬂu vasodilator LLag
antimitogen weitagaludaatulinuanuuansesening
non-selective ET receptor antagonist (Bosentan)® ™’
Wag selective ETA receptor antagonist (Sitaxsentan,
Ambrisentan) WeHATI9LAESYDY selective ET, receptor
antagonist A11AN31 % FJaqUuasuusin1ilyd Bosentan
2.1.2 Nitrix oxide pathway NO 88n
gnsiiu pulmonary vasodilator fssisendisinan1dlgun

44-45

nitric oxide*** wag 13fiaAn1sialy NO #e PDES
inhibitor (phosphodiesterase type 5 inhibitor) a3
Sildenafil*

2.1.3 Prostacyclin pathway PCI2 28N
q%cﬁeL‘fm potent pulmonary vasodilator Tagfisinan1gls
A prostacyclin (Epoprostenol) wag prostacyclin ana-
logues (Treprostenil, lloprost) Tag epoprostenol
treprostenil #83aluwin13an mortality rate 1o "

2.1.4 Calcium channel blockage
(ceB) ﬁﬁmn%g vasodilator t3uru LL@HS@Z}V}% anti-
proliferation Bnvisdaganudnlduszleviianzdte IPAH

%38 PAH related to anorexigen %a8U UpIAB
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vasoreactivity test (5088 10-13) Wadifige 50882 50-
70 vesfUanfinay ussfenantazldnailuszezen
Foiugasdildsunissnelas COB  dasldiunis
Uszdiunrasneegelnaga’”

Tunsdifiléien vasodiator wdagslaildna Tae
Uiz@%ﬁ:’]ﬂmmimﬁag, functional capacity (6MWT)
Wuds Tnguusilisndundinsdusne s-6 Hou
mM3ldersannunatgyiia  (combination therapy)® °*
fdoyainfiusy vEamiia dou asluunugfiii 2 ACcP
guideline 2007%

2.2 Surgical therapy”™'

2.2.1 Atrial septostomy WerdiAe
right to left shunt L‘WIE)L‘WIN systemic blood flow 1agin1g
bypass pulmonary vasculature Iﬂﬂﬁmimﬂuﬁiﬂw‘ﬁlﬁ
BIN1TNIN  syncope, severe right heart failure 10
weilalney waeRan1sSnEIRIEen WioEHingIana
masnndaeenlugtaefifiennisann wiesenssnda lung
transplantation %38l 13199/16A lung transplantation
g

2.2.2  Lung transplantation bilateral lung
transplantation %38 heart-lung transplantation® * @33
ﬁmimﬂu@ﬂwﬁhj@au UDIFDNTINWIA8Y7 (aggres-
sive medical treatment) weANUgURNI3EWBY chronic
graft rejection (bronchiolitis obliterans) %1ANINEUIe
Tsadu 9 fanrdaasulan®

Monitoring treatment

RRINTSAWIUTLNIYU 3-6 LHDW WNANEAIT
Yszdiunssnw TngUszdufionnsumiieswas 6 minute
walk test (sMWT) lngamsisnanefe fiaeainisdivu
(NYHA class | or Il) wag 6MWT > 380 m.”"
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Endothelin pathway

Endothelial
cells

~ Endothelin
- receptor A
. % S

receptor
antagonists

113 1990ilsn Tsansnenuasiavdtininga

Prostacyclin pathway |

Vessel v i
lumen ) f

4 e/
Arachidonic acid =3 Prostaglandin I,

« &

Prostacyclin
(prostaglandin 1)

Xogenous,

| [~ ':; Prostacyclin |
e CAMP === derivatives | =

nitric oxide|_| tion and

5UN 4 W A9 Target for current therapies for PAH (NEJM 2004; 351: 1425-36)%
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Lmuﬂﬁﬁ 2 1L AINIIINWI pulmonary arterial hypertension (American College of Chest Physician: evidence-

based clinical practice guideline 2007

)37

Pulmonary arterial hypertension (PAH)
( NYHA functional class [I-IV)

A 4

Conventional therapy:

oral anticoagulant [B for IPAH, E/C for other PAH + diuretics + Oxygen [E/A])

A 4

Acute vasodilator response? : [A for IPAH, E/C for other PAH]

v
A4 A
Yes q No

v v
Oral CCB v v v
[B for IPAH. E/B for Class Il Class llI Class IV
other PAH] v v v

v - Sildenafil [A] - Bosentan [A] - Epoprostenol IV [A]
Sustained response - Treprostinil SC [C] - Sildenafil [A] - Bosentan [B]

2 - Treprostinil 1V [C] - Epoprostenol IV [A] - lloprost inh [B]

v - lloprost inh [A] - Sildenafil [C]

Continue CCB

Bosentan

Combination Rx?

Prostanoid

7N\

> Sildenafil
+—

- Treprostinil SC [B]

- Treprostinil IV [C]

- Treprostinil SC [C]

- Treprostinil 1V [C]

v

v

No improvement

or deterioration

v

Atrioseptostomy
and/or

lung transplantation

* Recommendation: A (strong recommendation), B (moderate recommendation), C (Weak recommendation), E/A (strong recommen-

dation based on expert opinion only), E/B (moderate recommendation based on expert opinion only), E/C (weak recommendation

based on expert opinion only); ** CCB = calcium channel blockers,

IPAH = Idiopathic PAH;

IV = Intravenous SC = Subcutaneous,

inh. = Inhalation *** Acute vasodilator response: a fall in mPAP > 10mmHg, to a mPAP <40 mmHg, with an unchanged or increased

cardiac output.
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Drug (class) Route
Nifedipine Oral
(CCB)
Diltriazem Oral
(CCB)
Bosentan Oral
(Dual ERA)
Nitric oxide | Inhaled
Sildenafil Oral
(PDE5
inhibitor)
Epoprostenol | Intrave-
(prostanoid) nous
Iloprost Inhaled
(prostanoid)
Treprostinil | Subcuta-
(prostanoid) neous or
intraveno
us

Dosage
30-240
mg/day
120-900
mg/day
62.5 mg q.d. x
4 weeks then

125 mg b.i.d.

5-80 ppm

20 mg t.i.d.

1-20
ng/kg/min

2.5-5 mcg 6-9
times daily
during waking
hour (< 45
mcg/day)
0.625-40
ng/kg/min

Half-life
2-5 hr

2-4.5 hr

5 hr

15-30

sec

4 hr

3-5 min

1-2 hr

4-5 hr

Major class

Vasoreactive
patient
Vasoreactive
patient
NYHA [lI-1V
Acute
treatment,
ARDS,
Neonate PHT
NYHA [-IV
NYHA [lI-1V
NYHA IlI-IV
NYHA 1I-1V

113 1990ilsn Tsansnenuasiavdtininga

'gﬂﬁl’lm‘éﬂ%ﬁﬂ’m pulmonary arterial hypertension (PAH)>*" %

Side effects
Relative
tachycardia
Relative
tachycardia
Hepatocellular
injury, flushing,
headache,
edema, sinus
congestion,
hemoglobin
decrease
Hypotension,
Withdrawal

symptoms

Headache,
dyspepsia,

epitaxis, back
pain, sinus
congestion
Flushing,
headache, nausea,
diarrhea, jaw pain,
arthralgia

Flushing,

cough, headache,
nausea, insomnia,
diarrhea, jaw pain,
hypotension
Infusion site pain
and reaction
(s.c/lV), headache,

diarrhea

Contraindication

Concurrent use of
cyclosporine or
glyburide;
pregnancy; pre-
existing moderate-
to-severe liver
impairment
Hypersensitivity

to nitric oxide

Concurrent use of
organic nitrate

medication

None

None

None
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NAUAT.  LIIRANYNYN ANIUNITLNYATUAS
Usundlne; 2548:1-47.

2. NIUAILANIIARAGD NILNIIY 197384 U. Mana-
gement of tuberculosis modified WHO modules
of managing tuberculosis at district level. PN
Sl 6. naemMaTIUAT. Tefiaigusyn winal
mM3nuasuisusenelng; 2548:1-6.
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3. W3l @eana. 1371920 DOTS saluiusgsls naumueulanfiase naenaas 1013 9. e
(UnUTTATANT), 913 13Tl 13ANTIBNULAS aeelalsivuglaguosailan. fasiaded 3. ngowm-
WIIAINgR 2546; 24:239. NAIUAT.  LIIRUAYNYN ANTEUNITLNYATUAY

4. naamUANlIA NIENTN 19N 9. GETInvesnTs Usendlne; 2544:8.
Ussifiunadesiuntunulsanazie sn1nlugag . YANIR ASY WITA, 1BA1 NIINIUNIA. N3
LTS YTAALAZ “IANITNR atufl o s Snwdalsalaadly snan1siue1lngaselu
5. 819 93, mfnwSpuiisunansinuglae Tssngrwnaialy/Assweiagus. 13 137ailse

Tl3AUDARIYITUVLITLEE UANNUUDUNR  WAY

1IANTIBNLALIUIUAINGH 2546; 24:143-4.

wuuiiageAAugua  (DOTS). 115 139adlsA
LAlIANTION 2540; 18:7-15.

Abstract: Teerasak Laksananun. The result of DOTS program to control tuberculosis in Sawanpracharak Hospital
during 2003-2005. Thai J Tuberc Chest Dis Crit Care 2008; 29: 301-8.
Social Medicine Department, Sawanpracharak Hospital, Nakhonsawan Province.

The objective was to study the result of DOTS program to control tuberculosis in Sawanpracharak
Hospital. It was the retrospective descriptive study of pulmonary tuberculosis (New M+) register in provincial
Sawanpracharak Hospital during 2003-2005. The data were collected from 401 new TB cases register and were
presented as basic statistics, percentage and mean.

It was found that smear-positive pulmonary tuberculosis affected male more than female (ratio 1.8 : 1).
The most common age-group was more than 65 years old (25.68%). The second most common age-group was
between 35-44 years old (20.95%). The sputum conversion rate was growth from 54.92 in 2003 to 80.72% in 2004
and 82.43% in 2005. Between 2003 to 2005, the cure rate was increased from 56.03 to 77.63 and 78.72%,
success rate was increased from 58.62 to 82.89 and 80.82% and default rate was decreased from 8.62 to 2.63
and 4.26%, respectively.

The treatment outcome result was improved due to development in TB clinic management, such as
organization of tuberculosis treatment service, participation of health officers, doctors, nurses and TB registration
system. TB patients were given standard treatment in daily pack by pharmacist and were followed up and evaluated
every month. The treatment outcome result in Muang district, Nakhonsawan, was better than in rural countries
because of health volunteers from Global Fund. However, tuberculosis control result was lower than WHO
standard. Suggestion for DOTS strategy was active case finding in contacted and suspected cases in the

community. If the system of case finding is widely developed, tuberculosis control will be improved.
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(bronchopulmonary dysplasia)
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ann dednaenaan m.u.®
DINITINU wqw%ﬁ'uﬁ R TR
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**wihglsnszvvmela ¥ *Fmiagnianuaniin AIATNINTIVAT BT

#aaE 0Ing1uTE AISBANGAT ATIFNGIVIATINIFUA N INgIFeNTAa
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AsEnEAssiunsAaAINNANTNe BY HsTaanUenenianfivaediulsa bronchopulmonary dysplasia
(BPD) d1wawiie u 23 918 Ieg@nwulSeudieuna assanmUasuesin 2 gy Ae nguidn BPD fiflew
99nTanszeze1tduanwuiundt 2 Wou (NgaANYT 1 n = 15) wazngNwin BPD fifenoantianioendt 2 ew
(ndxuAIUAN © n = 8) Win BPD 119 2 naulalfinnauandreiuludos md shwdinuanaase 91gasaiiinann szezaa)
fdwdestienela saadeUseifiutiaeidu patent ductus arteriosus (PDA) wazniawils respiratory distress syn-
drome (RDS) wa ussamaadenSeuifisuiudonts 6, 12, 18 uaz 24 Wou nudnieany 6 Wou ngufnw
§p respiratory system compliance (Crs) #8gninguAIuANag19ide Aen1e 86 (6.8 + 2.9 vs. 11.7 + 3.6 ¥A./
.30, p < 0.05) WAZAT tidal volume HeBninnguAIuANDENeiiEY AM1e BATioNn 6, 12 uAY 18 LADU (43.8
11.9 vs. 62.4 + 14.9 4a., 62.1 + 11.8 vs. 79.7 * 15.9 ¥A., 79.9 + 14.2 vs. 96.5 + 19.1 ¥A. AINAIGU; p < 0.05)

HamsAnEIsenaItiFwI AT BPD wazfenisendamdunaiwimiuni 2 wew desdldiaan
‘lumﬁ\lymjwm N3INMUEANNGT NmYesiieUsawiundngn BPD "Lumjmmv@mﬁﬁﬂwmaﬂ%muﬁ@mdw 2 LFiDw

SUlSEANMTaTuA 17 ngAanieu 2551
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Bronchopulmonary dysplasia (BPD) tJun192
Tsntaniess Adnnulwdndinaeadouimun fuald
Fupendlauuaziniastismelandsnanann Suiilasan
neian1Iznisgladsina’’ wlludagduaiis
Aramsilunsguasnuilanludnmaiagyinlsasing
sonfiafianntuden  lutlagiunuaaingnvaslsei
Uszanos 1 3 veanandifiengasaduasiiniinions
(I@mwnﬁmﬁﬂﬁmjw 1,000 n¥a? TroigaRutUAIN
Luﬂﬂ@hwaaﬁwmﬁuimmmﬁﬁuﬂa@J?Jm@ﬂw WAL
m3guasnugUaeluusay andu™

Sownfionglaeussana 2 Tuly @nfidulse

BPD dnasiinsiasquiivlaldiouwhviuiudnunaimaly’
Togbigasfionoandian wafdefidndnauiuniledls
nsnsafwmeldiumels 2 9 Tngsnazdelennismie
ssuvmglafiiaunfegaanatas 2 Tusn uazdensdas
fomreonTiamduaaiwin  dWasnwisziusendianly

Funmeliduund Tegwmefilsrvanizaieiliinisilume
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a1

firpedurpelunened o Fedelalmpeiisnasunisine
A Garg wazealdldiedesia assaninven
¥3a body plethysmography lwinfiiiu BPD waznu
s umurasmsiumelainany “ausiuszasa
flazdupnudaiuaentianluineniesinit sox’ daya
anmsinen wssannvenludniidiu BPD lugas 1-2
Yusn WU sermUIanasUen A dynamic compliance
(Cdyn) SNINENUNG" wazAUsNInTUanazAne sl
Yundu _sunfidieengyszann 12 e luvaidien Cdyn
LAz expiratory conductance azndu ‘szduundiiianiy
Useanaw 2-4 U7

agelanany dayasu ussanmuanluin BPD
figpsfionsantiamdunarnwiunin 2 Weu e

o v

AYTEAUANNINTUDNTLauIUIT 9Nl nAgedl

32e  ode

98 NNFT1MUINIIRNEIATIRARANTILTW BPD Wag

a

FOININDONTIAUBIUAUNTY 2 LHol § uTIannUea

v

75IutINIen BPD ANINDBNTHRURDENIT 2 LHIDU
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Wadamavsufudieufiey ussoamuaaidn
fiflantanisess BPD sevdengaiifientoandiaudiuig
wiAund 2 Weunaznguiifenieandiauuuiasniy
2 whauluszeziian 2 ¥

MINBUALNFAAIDEN

gﬂLLUUﬂ’]ﬁ’&Tmﬂu prospective cohort study
Tumsnfinasanouiivue wagldsunisifadedndulsa
BPD a1n81n1sAaUNANISIzuUmgla Anse naaeen
AnuUnfuazdasfiomesntaudunainuiunil 28 5u
MERAIARDA %3887Y 36 UAnaIN1IU] W (post
conceptual age)"

IGynnshanuAneudndidu BPD vie u 31
M8 fausten 3 Wiaude 24 WFeu uidewinTonguszann
6 LD N1IANYDOANAINIATINT 4 FIBWALEN 4 318
Iheduiiegedouaslinnfnnaiunisinucde wie
fuaelulasens 23 e fdfunmsiieaaguainuly
THNIVIATINTUR  WHBNNATIYAT ATITRIN9FE%U
NOWAIAN WA, 2547 DOLHOUTUIIAN W.6. 2550 AN
dovae 23 MefdiAnw gnianudedy 2 ngu Ao
nguAnE (n = 15) Lﬂumjm‘ﬁ'ﬁa@‘ﬁ'awmaﬂ%wwﬂuwm
Wiiund 2 Weu dWewdluniznieseantanluien
(TovBsnay vz wazmeinaolius/e1mslaed
seueentanludenlitoonit 05% Ingmsinainiases
pulse oximeter)'”" uaznguAUAN (n = 8) Lungadl
wedesenoandiauliviu 2 Wewu

ﬂ']iaﬂﬁ'lﬂﬂ?']ﬁlﬁ']ﬁ‘ﬁﬁ']?lﬂﬂ NFTANNUBA
LN

330 miamwﬂamﬁﬂmzﬁwﬁma 6, 12, 18
war 24 ifeu (Wusrgaendsuiuifiadaeiaad
AasAnawtmun) Tngdasiivinisin ussan ndenin
azapelaifannisiuigniessuumelansedl respiratory
distress wazdaslildinsestaemelands



a4y o o o
N 29 aluN 4 AATAN-TUIIAN 2551

ApuNN3IN AsTaNINUAazA e IRANAAL
Aaulagn1sl# sedation @38 chloral hydrate 50-80
un./nn. wasandidnnavldUseana 30 wifiae
Mnsie wssammden Tsldun AUsanasnsmela
WIeen (VT), total respiratory system compliance (Crs),
total respiratory system resistance (Rrs) wkag functional

residual capacity (FRC)

[ [ 3 .
MR NIsannUaawantan (infant pulmo-

nary function testing)

defuaevdu n FevinlFusunseny wyu
napuldnefiolinenss (extension) was3erhn1sin
23300 1MUBAFILLATEY computer-based data
acquisition system (SensorMedics 2600 Pediatric
Pulmonary System, Yorba Linda, CA, USA) lagld
facemask AIBUUUUINLAzAYNYRIRTIelA Un wazdn
auniglatdieenainunfvesgUialaesaidny
pneumotachometer ?Jaﬂm%"a\‘i SensorMedic 2600 %@
wUstumBuMTT RN 9 U89 NsTOMNUDAGeH

1) n133AA1 tidal breathing pattern agiasn
Alusewinefiinnay An (quiet sleep) nImnelagas
lofidunisasumela wismelald sy we azgn
Faoan wwissazdantufinlaedaluddfios 4 @
annsneladn/eenmaUnd 10 Ase waIRALEeN
WAAzATlNENBgaINAe screen Fawuias Az lg A
samsmela (RR), USanasnismeladiasnusiazass
(VT), FravnenuaUsandnuansmngla (expiratory
breathing pattern) Tag asaade feuwialdain ns
#gla 4 99U (respiratory cycles)

2) n133A compliance (Crs) Lag resistance
(Rrs) 73N passive tidal expiratory flow volume (PFV)
curve 1agld occlusion technique W Tnan passive
mechanics vesszUUTe laTnanlaedifaiden vave ag
ﬁuag’@fsﬁﬂm\ﬁwdw mask AU pneumotachometer
S0 slide vaive ApusTaria airway Mendsandiguag
meladiu aas wazasliagnedos 0.1 Gwnd el
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AAWs9FuaInNIsTan airway (Pao) 1% plateau
pgnetoe 0.1 Iwf Twtrmamelasennainsdat
airway 1128169319950% relaxed expiration Hipazle
Asaaudiuen compliance I Ussnasnsmelasenionun
(Ve) %4a9n13 occlusion uwailangaaniiazlaainnis
extrapolation 'auﬁl,ﬂw,”umammﬂu slope Y89 expi-
ration flow-volume-loop MfiUsanmsTi flow wu o (Ts
AaUTneIswmila FRC Lia%ﬁgummﬁww%) JUAT
Crs Auaaleain Ve/Pao

PFV loop Tleensulddasiianvassiae

1. airway plateau pressure $11N31 0.05 UV

2. mamelanuy passive F93EduSu ants
w2lananinenise 9N, WNINYEY flow TIaAa
wWuarduuazidu “uesg

Resistance (Rrs) ypeszuUElaravaln AwIaL
A1 time constant (Trs)/Crs Fo Trs Ten = A volume/
Aflow. occlusion wsiazasesiugasiinismelamauni
(tidal breath) finsfiaghetios 5 A5 399z occlusion
16 Aeagves Crs Waz Rrs azléan extrapolation PFV
curve 5 curves Iagldn1simsnsiannosidelu
(linear regression analysis)

3) 139 FRC (functional residual capacity)
19135 automated open circuit N, washout s
A BIATIATILTATAWIAN NG N, f washout 88
nndaavesiiaslaefifuaeasmelaeglussuuiifioandiau
fiUsaname?l (constant O, flow) A1 FRC feoonsy
wazinldaeeios 2 Frazianmeaie “wsuguas
wiazaelaefiAn cosfficient of variation (CV) 2euiu
1§liAn 15% aasadansia ussan ety ftae
AzlasuUNI1T monitor N1TLABYDIRITALAZAIINLTNTY
pENTLAULULADN (O2 saturation) AADALIANG LD pulse
oximeter (Nellcor N-180: Nelcor, Inc., Hayward, CA)
A1 dead space ¥89 occlusion valve Fasaniy
pneumotachometer 19 10 LPM, 30 LPM agdan
WU 1.8, 5.2 HA. (AINAG)
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M3RATISHTaYaN Bh

Aadednazitoya Tagldlusunss "usagy Taya
M lasiansilaguwanuasndad Sesazuas mean +
SD mawSeudiey Nssan ndenseninengy Az
Tagld Mann Whitney U test uwagld ANOVA with
repeated measurement LUANTUTEUAEY NITANN
Uannaans 2 naalutagengeng o aoud 6 LFouds 24
LHIDI WASTIA BUAINNLANANIAUGE Bonferroni adjust-
ment F2AUAMNIRY AN DAY p < 0.05
(double-sided)

o o < A e
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wansinyludiuleyanenigasss e 1
wUnWINAaan Useinn1sidulse patent ductus arterio-
sus (PDA) wazszazviarlunislfiniosdasniela
(Fopn3eTi 1) NUIINGHLGN BPD FifenoenTianuwi
Wiundn 2 ieu (nawnAnen) ldfiadnuuansteiunga
AIUAN

NANAIVAN
(8 919)
WA (% LINFIZNE) 9 (60) 4 (50) 0.68
81gA33a (“UaH) 28.6 + 0.6 28.9+0.5 0.78
Wiminusnasen (N3N) 1,139.6 + 95.8 1,424.6 + 188.6 0.16
el patent ductus artereosus; n(%) 9 (60) 4 (50) 0.69
vAed respiratory dystress syndrome; n(%) 10 (66.7) 5 (62.5) 0.99
szgznanfildimdosdienala () 434 +6.2 27.8+ 4.4 0.06

luwdypansiasaLivla (growth parameter) U laiflenawansneiu endy U svengudnwm fieng 6

Pennnansenglunguuasiinuay U 99 2 Wau  dadendingualuauag1edity Agn1e G4
NRNWATY A1Nene Bg19lie AN BF wans (A9ANTI8Y1 2)

WSTUYDINIMUNLAY 9% _99D999 2 NENAINDIEUU
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WA 133N NUBALIN NUIE Crs TiDng 6 Liow
Tungufnm andngueueuagnsiite dyne 93 (6.8
+2.9 Vs, 11.7 % 3.6 HA./9.51; p < 0.05) LAZA tical
volume lungudnun sndinguaauanagiedile A
9 5@’171'9124 6, 12, 18 4AB% (43.8 £ 11.9 vs. 62.4 &
14.9 %Q., 62.1 + 11.8 vs. 79.7 * 15.9 4a., 79.9 £
14.2 vs. 96.5 = 19.1 §A. AINAAU; p < 0.05) MU
f1 FRC, Rrs lunnangdsus 6 Wieuds 24 ieulaidl
APIHLANGITUITS 2 nas (Foan3197 2)

ELYELN

NANIANEIASIE WU wsTan mUandiduen
Crs uag tidal volume lungal BPD fiftewiaandiau
wisfundr 2 Wou (naudnun) andnguauasly
429918 6 Lfeu eg1efidy AN 8F  iflasain
ANYALLANIZYRINETT FTINeweslsn BPD' liddnag
Wurila “Classic” %39 “New” BPD anui1 9aud
fwautesndiund  annnsifinsiaievesieven
Lazknia fibrosis '%ummu’%mm alveolar septae ‘ﬁﬂﬁqe
aafidefilunmauandeuiionas Tasanizaiaf
duitavaniinmavhanefizuuseinasiudemasadoanas
fiunaneandisuda  AssBerildnisuaniuAeudng
wiadludn Wunaldiaanaiaundsessuunisniela
YDIAN  DWTUHANTINUAD NITDNINUDAYDIAN 4N
Fespeftameantiauiusezaamil aunseiadouan
finsasadvladasmaugeanldunniiiseneiiagyinls
fudefilunsuaniUdsuingldunniu  au tansain
syaveandauluiemeliduundle

HaYes NITNANUBRATiRaUNAluTzezvILT LI
TaglanzAnnanselugaeety 6 wnaulungudnm
wuindl Crs wag tidal volume fiANndnnganauaneeng
iy “1fyne 88 Feadunglddnlungu BPD fiftem
RONTLAUUIULAUATY 2 LFiBU (nguAn®1) W1aed
dnwaiglase revasnilsneandiflsoslsafizuusoniings
muna Wunalhiletanuasgenafiniadandy (elastio
recoil) #BEAIINFNAIUAN  IUAT FRC Tungu@nun
fienfesningueruaniiony ¢ Lieuudlaifise 6y
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9 Bduu  Wwnmzrnendudiieiidnw iyl
INNE TIAINIILIUNIIANBTIHIW" " L BPD
fifengludas 6 LHeuusn dnazdensiienandund
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dlesnnedoladfwsesien 1mnsaUssduan v
max FRC lun13ia wssan ndan wsudnian 91l
13 W13 s RN we s T UASuLYAIVEY
soelsnluszdu peripheral aiway G99 annNSAA
foddaludesniasfioiafifioglutdaatu  Fea1adn
NM3AAMNUTAAUAINAINTYDS NsTaNINUealuan
BPD fiflsniaendiamduiaiuniundt 2 e lugasdi
gediongioe (egdusivande 6 wew wuduly)
furagnuANLANEeTiTaLan  agenoefludaowsn
Wadaelunisesuiadvnandndulunisfiazd ool
aanTausgeaniiosluinssaswils  wazarnunanis
AaasU3eudiou assanmUeniin BPD w9 2
nga ganudn AN mﬁamwﬂamauﬁmﬁ'mmﬂ%u@mm
wRge1y 9 uazimsindifiatuagiefie 1AM
85 Tesdlenseudeusannisfistueio 2 naa
fudnlaifinnuuansneiu sndudaiy 1w suaengy
Anwfiany 6 ieu feaeniingumauau e Crs va9
Win BPD 11 2 naalauandnotuludasers 12 iieu
Ty enau mdﬁgﬁummqmmwmamiwﬁgmm
Safmsiwme  wagiinsadaiivlavesiievenuas
dindsaugean snamaaiadvlavesdniifissns

annsRaeNAne s “ainaasswazlunisnd
Ioantiaunnudadu_sdsiedasdaemelafidused
vanvdelusanasmameladifl_sainn aurildiAnnis
Maredieven SnrenuImavesmsiReenTanaaw
Lﬁmﬁumﬁﬁ’ﬂﬁﬁ superoxide anions LA hydroxyl radi-
cals Antuludiovsnidoliasaaf Fevhlhinns
AnUndvesilaven Eadnuiluwasiinidenuwasuasem
waz “pd Anudnfieuldnan antioxidant @ 9 e
UINNIY L% superoxide dismutase, catalase WAY
glutathione peroxidase TagnuluiioLd avpenisnle
s3I waswassnnniluindinaenasuimue "
lun1sfaennIsguanasdmiitg wn BPD wnsgle
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SupsnTanfifiaaundaiuios  (WesnTaulngddld
cannula §988R31MNd1 0.5 Ans/wd) uszezaa
PIUAINAMNGBINITVDIANIULARZIIY  TagRa1Tan
NNIIRARINTAAITLAVANNINI WY DIBANTLAUIULAD A
(oxygen saturation monitoring) %ﬁﬁlmmza‘uﬁﬁamm
YULAULASUDURAYU  tagdn13BanNneldNIRanINNIT
guariuszez Tupdiinianiglsa BPD

gosiss mslieenTiaudigaadaiuieg un
wnegheseiiasdunamnuluszezniund 2 Heuluud
Folalinazldnalunsianeilausavasidnndowlunig
Anwfinuluszezusniia (initial neonatal period) o8
w aeliwrlsanaa ussan mUenveadn (Crs, FRC,
Rrs, tidal volume wazdmsin1smiela) Filgvinas
AamaFeuifisuagssaiiosaufioany 2 T Bnvianns
IHeanTansgronafioswiifndeiunisldnissne
pdewile Taefliingusy ediflalinnsudluniaznios
98nTLa% (hypoxemia) WALin BPD wad wsemn
LaildlFaentiausgonailos wWndndsy ullammasaas
7oLNTY AN192 pulmonary hypertention uaﬂﬂﬂﬂﬁ Tu
Amgiidefinansesesndan  dnazrilfidnuanasle
AIPAUNTIDTUUILMIUBIMNT  VIANFlunITITeus
sadefinansznudsnisueunausInnIanUnd B9l
nidwdudinaufuidndnnguiazdnislindeu
(metabolic rate) Twnsmelaninnindnund’ feiu
1310 eNTAUANNANNADINTTBLN9ANNE WlaenTTIA
TuSnannudatun wiasnduszeznaifiuwlugn
ngudny Assinadass 3n Fenaadadule Jed
na SN sHumEwaz, 33 $19nsEUTAvesIeneTIN
nailaven T wsTanmmsTeuYesUenuinTY
wiviAudnlunguniueudiefiany 12 WWeutuly™
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9
HAN1IAAAI HTTAAMNYBALGN BPD wudn
nay BPD #idedngliiaandiauuiuiiundt 2 o asdl
A1 Crs A1ndngu BPD fildeandiaudesndt 2 Leiou
918 6 LAY TIANNLANAIAINAIIBIA £91DUIN

ANNZanguragilatanlunguaniigdesasn1seandiau
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WIUNI 2 1hew veusdleny 6 LAisueadedisaglinun
ni1 9l wssaanlunnsiminfivesuaalunisuan
Waguiwiianuunnsaseg aurinlidesfienaandian
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e mnduae BPD seledidesniudas
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nazunandoudue  faenguil  Feunag 1w1sad
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Abstract: Chaisupmongkollarp T, Preutthipan A, Nannarumitre P, Udomsubpayakul U. Respiratory mechanics of
infants with bronchopulmonary dysplasia who required long term oxygen therapy. Thai J Tuberc Chest Dis Crit Care
2008, 29:. 309-317.
Department of Nursing, Department of Pediatric and Research Center, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University.

Respiratory mechanics (RM) were prospectively and longitudinally studied in a cohort of 23 infants with
bronchopulmonary dysplasia (BPD). The aim of this study was to compare pulmonary function in BPD infants who
required supplemental oxygen for more than 2 months (the study group, n = 15) and in age-matched BPD infants
who required supplemental oxygen at 2 months or less (the control group, n = 8). Serial pulmonary functions were
measured, using a computerized infant pulmonary function device (model 2600; SensorMedics; Yorba Linda, CA,
USA), at 6, 12, 18, and 24 months of corrected age. Both groups did not differ for sex, birth weight, gestational
age, duration of mechanical ventilation, history of patent ductus arteriosus or respiratory distress syndrome.

At 6 months of age, compliance of the respiratory system (Crs) in the study group was significantly
lower than the control group (6.8 + 2.9 vs. 11.7 * 3.6 mI/CmHQO, p < 0.05 ) and at 6, 12, and 18 months of
age. Tidal volume in the study group was significantly lower than the control group (43.8 £ 11.9 vs. 62.4 * 14.9 ml;
62.1 £ 11.8 vs. 79.7 £ 15.9 ml; 79.9 + 14.2 vs. 96.5 £ 19.1 ml; p < 0.05). Other pulmonary function including
functional residual capacity and total respiratory system resistance (Rrs) did not differ between the two groups.

We conclude that the pulmonary function status of BPD infants who required supplemental oxygen for

more than 2 months need longer time period for recovering from lung injury than the control group.
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Abstract

We described our technique for performing endobronchial ultrasound-guided transbronchial needle aspiration

(EBUS-TBNA) among 80 patients with mediastinal lymphadenopathy using a curved linear array ultrasonic bronchoscope
that allowed aspiration biopsy under real-time ultrasound imaging. All of the patients underwent the procedure using general
anesthesia. EBUS-TBNA provided definitive diagnosis for benign diseases such as tuberculosis and accurate staging of lung

cancer. The overall diagnostic yield was 93.7%. There was no complication during the procedure.

Mediastinal lymph node biopsies are
essential to accurately stage lung cancer and to plan
treatment.’ Locoregional cancer spead involves
mediastinal lymph nodes and is a major determinant of
surgical resectability. Scanning imaging technologies,
such as computed tomography (CT) and positron
emission tomography, although useful, are not suffi-
ciently sensitive or specific to determine mediastinal
nodal involvement. Therefore, lymph node biopsy

result remains the most accurate determinant of nodal

suldaiudoduii 3 Aguigy 2551

status. For many years, mediastinoscopy has been the
reference standard for staging the medaistinum, but it
is invasive, expensive, and requires general
anesthesia.” Although it allows good access to the
anterior mediastinum, access to the posterior and
inferior mediastinum is limited. As a result, its sensiti-
vity for detecting cancer in mediastinal lymph nodes
varies between 80 and 90%. The increasing use of
minimally invasive techniques and day case proce-

dures has renewed interest in transbronchial needle
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aspiration (TBNA) for obtaining biopsies of mediastinal
lymph nodes. However, conventional TBNA relies on
“plind” needle puncture guided only by static CT
scans. The technique is highly operator dependent;
reported sensitivities vary between 15 and 78%.”* In
addition, many operators are so discouraged by the
result of their intial experience with the technique that
only 20 to 30% of pulmonologists use TBNA.>°
Endobronchial ultrasound-guided TBNA (EBUS-TBNA)
is a minimally invasive real-time procedure which has
been shown to have a high yield for the evaluation of
the mediastinum.”'? Here we reported our experiences

of EBUS-TBNA for mediastinal lymphadenopathy.

Materials and Methods

Convex probe endobronchial ultrasound

The convex probe endobronchial ultrasound
(BF-UC160F-OL8/BF-UC260F-OL8; Olympus Medical
System Corp. Tokyo, Japan) is similar to a standard
bronchovideoscope. It has an outer diameter of 6.9
mm, a 2.0-mm instrument channel, and a 30-degree
forward oblique-viewing optics. A 7.5 MHz electronic
curved linear array ultrasonic transducer mounted at
the ultrasound is 20 to 90 mm. Image processing is
performed by an endoscopic ultrasound center
(EU-Ce60/EU-C2000; Olympus Medical Systems Corp.
Tokyo, Japan).

Needle Aspiration

The inner diameter of the instrument channel is
2.0 mm. A dedicated 22-gauge needle (NA-201SX-
4022 Olympus Medical Systems Corp. Tokyo, Japan)
is used to perform EBUS-TBNA. The inner diameter
of this needle is nearly equal to that of a conventional
21-gauge needle, which allows sampling of histologic

cores in some cases. The needle is also equipped

Endobronchial ultrasound-guided transbronchial needle aspiration 319

with a stylet, which is withdrawn after passing the
bronchial wall, avoiding contamination during EBUS-
TBNA. The needle can be visualized through the
optics and on the ultrasound image.

EBUS-TBNA is performed by passing the needle
through the airway wall and into the lymph nodes
under real-time ultrasound control. Integrated Color
Power Doppler mode can be used to identify interven-

ing vessels immediately before needle puncture.

Patients selection

Patients whose computer scan of the chest
revealed mediastinal lymphadenopathy were consi-
dered to undergo endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA). Patients
with bleeding tendency, active pulmonary tubercu-
losis, or on respiratory support with positive end
expiratory pressure were excluded. Informed consent
was obtained in all patients. All of the patients

underwent the method using general anesthesia.

Results

Three patients were excluded, one had active
tuberculosis, the other two had bleeding tendency.
Eighty patients underwent EBUS-TBNA. The average
of the short axis diameter of the mediastinal lymph
nodes was 1.2 cm (range 0.5 cm - 5 cm). There
were 45 females and 55 males. Their ages ranged
from 25 to 70 years old. Fifty-six were Thai, twenty
were Japanese, one each from Cambodia, Kenya,
Dubai and Canada. EBUS-TBNA successfully sampled
lymph node tissue from 75 out of 80 patients (93.7%).
There were thirty-one cases of tuberculosis, thirty-six
cases of adenocarcinomas, three of squamous cell
carcinoma, two of metastatic carcinoma and one was

malignant lymphoma. Normal lymphoid tissues were
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obtained from ten patients. Two patients were diag-
nosed as sarcoidosis. There were no complications

during all of the procedures.

Discussion

The diagnostic yield of EBUS-TBNA was
93.7% in our current study. This high yield would
offers advantage in managing patients with mediastinal
lymphadenopathy in terms of making diagnosis and
staging of lung cancer.

EBUS-TBNA was very helpful in a patient who
developed carcinoma in situ at the carina with a 2-cm
short axis diameter subcarinal node. The subcarina
lymph node was disclosed to be tuberculosis via
EBUS-TBNA. Electrocautery techinque was employed
to destroy the carcinoma in situ completely. The patient’s
diagnosis of inoperable lung cancer due to carinal
involvement and likely to be stage 4 turned out to be
a curable lung cancer and tuberculosis of mediastinal
lymph node. Without this definite diagnosis, she may
have undergone a chemotherapy program treatment
and may have suffered from spreading of tuberculosis.
Three months later, following the antituberculous drugs,
the mediastinal node completely disappeared.

EBUS-TBNA has been reported to be useful in
the diagnosis of sarcoidosis with the diagnosis yield of
91.8%". In our current series we experienced 2 cases
of sarcoidosis. In one patient, who presented with
blurred vision due to uveitis, mediastinal lymphaden-
opathy was present. EBUS-TBNA revealed non-caseous
granuloma.

Lymphoma could be detected in one case.
The disease is quite difficult to be diagnosed, only

50% of the cases can be proved by EBUS-TBNA’.
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Conclusion
The diagnostic yield of our EBUS-TBNA was
95%. The technique offered correct tissue diagnosis

and staging of lung cancer.
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Abstract

A rare case of cervical tuberculosis, which was referred to the author as cancer cervix is presented.

This case emphasizes that though uncommon, tuberculosis is an important alternative in the differential diagnosis

of a malignant appearing lesion of the cervix. This is especially true in our country with high prevalence of

tuberculosis and, therefore, a high index of suspicion is warranted.

Tuberculosis is not uncommon in the developing country. | describe a patient who attended at

gynecological clinic and was found to have cervical tuberculosis without association with HIV infection.

Introduction

Tuberculosis (TB) of the vulva and vagina is
very rare and is seen in only 1 to 2% of genital
tract TB. Tuberculosis of cervix accounts for 0.1 to
0.65% of all cases of TB and 5 to 24% of genital tract
TB."® Tuberculosis more frequently affects the upper
genital tract, namely the fallopian tubes and endometrium.

It usually occurs in women of childbearing age.™ ©°

SULIAANTADTUT 9 suB12% 2551

Case Report

A 33 year old woman was refered by a general
practitioner, G2P2 last 9 years and taking pill for birth
control, attended a gynecology clinic of Lopburi
Hospital in Lopburi of Thailand, complaining of a one
week history of lower abdominal pain with clear leu
corrhea and no foul smell discharge. She had no ulcers

in the labia major and labia minor. She denied any
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fever, cough. She had not been in close contact with
an index case of pulmonary tuberculosis in past year.
Antibody tests for HIV and VDRL infection were nega-
tive. On examination the labia majora and labia minora
were normal. The cervix was abnormal with a friable
papillary growth covering almost the entire cervix,
cauliflower like mass with contacted bleeding. The
vagina, uterus and adnexa were normal. She had no
bilateral inguinal lymphadenopathies. She had a
normal cervical smear which was class 1 Papanico-
laou. A chest radiograph showed pulmonary infiltration
in right and left upper lungs without hilar mass and
pleural effusion. The sputum AFB were negative for 3
days. On cystoscopy, the bladder mucosa was
normal. Drip infusion pyelography and urethrocystography
showed no evidence of tuberculosis. Ultrasonography
revealed that the uterus was small and endometrial
line was not visualised and bilateral adnexa was with-
out a mass or cyst. Sputum, urine and cervical secre-
tion samples were negative for acid-fast bacili and
failed to culture mycobacterium. A full blood count
and blood chemistry were normal. Skin tuberculin test
(5" PPD) was positive. A cervical biopsy was taken.
Histological examination showed foci of non-caseating
and caseating granuloma. Langhans giant cells were
occasionally seen. The stroma is infiltrated with chronic
inflammatory cells. No malignancy was seen. Special
stain for acid fast bacili was negative. Tuberculosis
was considered as the most probable diagnosis. Anti-
tuberculous quadruple therapy was initiated. Complete
healing of the cervical ulcers, with rapid relief of symp-
toms followed 4 weeks antituberculosis chemotherapy.
Cervix had an almost normal macroscopic and
colposcopic appearance. At 6 months, after comple-
tion of TB treatment, there was complete response to

standard therapy.
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Discussion

Tuberculosis is one of the oldest diseases known
to affect humans.”” Female genital TB is a rare
disease in some developed countries, but it is a
frequent cause of chronic pelvic inflammatory disease
(PID) and infertility in other parts of the world."”
Symptomatic genital tract TB usually presents with
abnormal vaginal bleeding, menstrual irregularities,
abdominal pain, and constitutional symptom.® ®* '* ™

Pelvic organs are infected from a primary focus,
usually the chest, by hematogenous spread.” * > ">
The cervix is infected as a part of this process, by
lymphatic spread or by direct extention. The vagina
and vulva are rarely involved. The primary lesion is
often healed by the time of presentation.”” Some
authors suggest the existence of primary genital tuber-
culosis may spread by venereal transmission. These
lesions are extremely rare and usually present as iso-
lated chronic ulcerative lesions of the external genitalia
in the absence of TB of the upper urogenital
system."” In rare cases, cervical TB may be a primary

infection,® “ > ' "

introduced by a partner with tuber-
culous epididymitis or other genitourinary disease.
Chwdhury® has suggested that sputum, used as a
sexual lubricant, may also be a route of transmission.
[t is uncommon for tuberculosis to involve the vulva
and vagina. The gross appearance may be ulcerative
with  multiple sinuses, it may be hypertrophic with
elephantiasis, or it may be similar to that of carci-
noma. There may be hormone dependence of infec-
tion” ® given that 80% of cases occur in the reproduc-
tive age.

The macroscopic findings of cervical TB were
illustrated by this case. There may be papillary or
vegetative growths, a miliary appearance, and or
ulceration present thus simulating invasive cervical

cancer.” > ©°
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Figure 1 Chest radiographic and vaginal examination findings.
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Microscopically, there are caseating granulo-
mata. These are not diagnostic. The differential diag-
nosis for granulomatous disease of the cervix include
amoebiasis, schistosomiasis, brucellosis, tularaemia, sar-
coidosis, and foreign body reaction. The diagnosis of
the cervical and vulvovaginal TB is usually made by
histological examination of cervical and vulvovaginal
biopsy specimen.” * * Staining for acid fast bacilli was
not found to be very useful in making the diagnosis."
The detection of granulomata on cervical cytology

9, 12

specimens has been documented. Isolation of the
mycobacterium is the gold standard for diagnosis. A
third of cases are culture-negative. Therefore, the
presence of typical granulomata is sufficient for diag-
nosis if other causes of granulomatous cervicitis are
excluded or primary focus identified. The lesion should
respond to 6 months of standard therapy. A lesion on
the cervix provides a marker to assess response to
therapy. Histological examination of serial biopsy speci-
mens can similarly confirm a therapeutic response.
The incidence of TB has increased recently and
is partly attributable to the HIV pandemic. There should
be high index of suspicion of tuberculosis in women,
with an abnormal cervical appearance, especially from

areas where HIV and TB are prevalent.
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