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3. Contribution to health system strengthening

4. Engage all care providers

5. Empower people with TB, and communities

6. Enable and promote research
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Us19e) yaueeddlaad ..

UAANIENTIY 157384 Y

Falsadulsafnsae 1agfmaoduiann
19130 9 10U Tmeeenistizkaznsnnglunang o
Uszinesialan  ngdivinlFiailsandvandtamilnel
MTlanilasanMIuNITzUIAYe9en © MINLINAY UAL
Msanendeiu wazussueioudny  enalinng
unsszu1avasinlsnfinanaguuTIfinanty  wazaaus
Fowwen w.A. 2536 peAn1seusielaniifusene
Winlsneglun1isanidn 1na  LasABINITAITRA LY
993969

prunsainlsaveslanluaqiu  89AnIs
pwdiglanaeeudn 1 lu 3 vesdssnaialandade
Tail3nLAY MINNYN (prevalence) YB9UIEdnilsndiUsEN R
14.4 81uA% (219 @ak WUILYINT) UTea 39N
Lﬂumjmﬁﬁﬁmwﬂ’%a (highly infectious) taztsiazdlal
dUdeselnd (incidence) Uszanah 9.15 auAwu (139
fou uUsz1ns) Taeaeas 95 agluuszmeiindoian
HUednilsnl efinlasUssanas 1.65 a1uAu (25 ¢
b wUszeng) (5998 98 @gﬂumzmﬁﬁmﬂﬂm)

MnTeauYesesAnaudielanidiel w.a. 2551
Tungal 22 Usemafiddaminlan ST
Uszanafesay 80 wasfvaedialan uwazléfiniad
SusuUszmeifiduaudUaginnauadiu wuin 3 Ussnd
wanfifiguastailsnanndl elulanaglunivie@e Jeldud
Uszndduide Fuuazduledi@s  miuvsmndlnesiu

Anaglududun 18 T9aNNIAIRIANIITIUIAINYY T

SUlSGANMTaTuA 17 ngAanieu 2551

31291Up99ANIeNNSIlan AANIad1 Ussinalng
sinagfinan (prevalence) va9iailsn Temanefiodifie
Sailsate u Uszana 125,000 318 (197 §iDl WUILYINT)
TogdudUigelniynuszan Yag 90,000 518 (142
fou wszenng) wazUszana 40,000 Teugtaed
b NRgUIN (62
37¢ (20 @9k WUILYINT)

NIUAIVANLIA NTINTI 19150 ¥ LASUTI89U

fiatk uUIzeIng) L e¥3IaTUay 13,000

HU87adl3Alag U8 InTIangIUIafg 9 HIUNIS
waz dneudasiuuag
AavANlIafl 1-12 nudn Tudeudseana 2549 oy

99U 15130 399N

Solsamelmsivian amenuide (incidence of sputum
smear-positive TB) a1UIU 28,349 318 (46,/100,000)
wazTINRUIiailsAnAUsELN (incidence of all TB cases)
UM 54,756 318 (88/100,000) AALIUEAIINIAU
nugUiedailsn (case detection rates) lunguiiae
Yallsnmelnal, amenudotasas 70 Toussqiimansd
ssAmsswdelanidninuali fe sevidssiowas 70
"munamsinudUasialanselnivien ansnuide
Tl WA, 2549 WU NITINWINNY (cure rate) WAY
§031M135n81AIU (completion rate) #i3eTisantwiEen
11 9AT1MNN LFAWINNTINW (treatment success rate)
Aowdusesar 78 g AgfivszmAlnelal 1u19a
vsrqiimang (Fozaz 85) asandamaned_sieiesay

8 WAZHATINITVIANITIABISOYAL 6
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Usendlnglasiuianssan a6 1weuialse
wazlseian * Tosajoniefiazannansznuyaaniauns
seuavesnsaadatatleddenisnuanialn  in
Talsalasusngeuainyn unew 19713 InIanudn
Wl w.e. 2550  fUaeialsanennaldiunislid
Ysnuiwazdudngiaeyled Jeway 68 LagnugUle
Yallanfidadoionled Semaz 20  FaniseTaaiion

mnIndnaneg (Seeaz 8o Tl w.#. 2550) WU

L S

7

U 330 alumslinainugtie falaedie doiet e
3 Teededt o Fouludsi 1ansnandarniaeTielu
fthengaiimnunTauAgauas I ldTUNTinu iR des
fumsiade nud1 fefalaedidedeldsuenlalas-
wongl9a foway 67 uazfiasiesay 32 Tod
Ao aBasnambasunsinuaigendulal tevled

v v
¥ aAa [

sieiitanssumadansasnstheduiaisnludaaideedle?
flawfwidfiaty lnedeeay 8o lésuns “uawel
oM ¢ “witheduialse  wasnugdisTalsaleg
NIANNTDIAINGNITOYAS 12
nsufszienisisenialsaszdulssnale
ffiunisagenaiios Tngmsaausmiisionsed
3 T w.d. 2509 wugaeiadsamelnaddeinise
RogmaNgYmY (Multi-drug  resistant TB: MDR-TB)

113 1990ilsm Tsansnsenuasiavdtininga

Y028y 1.6 9% 1T W.A. 2550 AGTUNNEAN ASAIIY
NYWIA W Inendenina TeeunsnugUiedialse
S 13 318 DeBuduhfdeTalsaneemangwi
YUATUWTI (extensively drug resistant TB: XDR)

NN aunsanalsasenanadnedu  Useneuiu
Hasiunsiigesndndining  swaliuszmelned
fasialsnduamnnuazgnislfogluddud 18 an
nasvssmeiddamniailanann 22 Uszne

Suilaiiustiall eaTidesiefwienedaialse
dinlallvfalsadutan 1913 vBndely  wasyinls
Uszmdlnemaaainaedangaussmedonana (out of list
of 22 high burden countries) #3931a1AUAINANIAZABYLTU
19, 20, 21, 22 uasmaenTeTadnadlufl o 1
MHPYBINITANAUNIT A SuFULINAD  Be9L3esn
Winsnsna nsanssnelfiiudesay 85 (azfsndn
NansasesaliiAuTeeaz 90) wdhmaned esAe ns
19T AARNITIEUIEL wnzuanItelnd  IRdAW
ﬂi@umgmﬁu%m: 70 (case detection of new smear
positive > 70% Y89 estimated cases) dna1g < Uszne
Tunfineilfnanisdfiunisnuasfalsefidaniing

€ @)

Usewmelng Wi Beauid, avDe , 31 Wuew Ussnd

v '
= ' N

AN 9 F9NA1T NIANUITINAGT NundiSendr wud
BAINTAHUNNINALE RN (Fongn)

100
cambocial e = Target zone
Bangladesh onesia
7 e s RS
Atghanistan /Phitippines  jyyfiguiiumsadien
T
_Pakistan~ DRRYA Myarmrar]
g 80 Ethiopi‘z_ — U_Ij Tanzania Kdnya
@ Nigeria Mozambiqué ~~aBrazl
g - «Fhailand
‘% 70 1 TUgamln e
s South Africa
E
o
= 60 -
Russian Federatiom —=
50 A
40 : . | | |
0 20 40 B0 g0 100 120

DOTS case detection rate (new smear-positive, %)
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Bodn ansaee ammasudunsluszdudenan
(sustain activities) Luanwiusedies 7-10 U Az
nnsnandaagnuasiailanagldedonile dunneaaia
Ifiemeduiunagndosuds wazUstmaninaanied
agwdndailanléludl_amawdidesnslsmnautisiuney
Tudessuiine

1. Ussindlngas 1u1samuaNislsnwazil
Uszmelnely ‘Hufidonannldlnag 16idelnse

2. Uszine Inefiaaudenisdu 15150 veg19ls
flazifulon veansaidiunai

nanadndenils 91w 19770 YpsdsEmndlned
Tz lsfiv i fesdmasnaneUsymasonana

apvnumndanialsatsendlnelagende
79119119 SWOT analysis (SWOT analysis approach)

A9LT9 (Strength) Uszndlngleteinfilase 19
N19 Wﬁwmqﬁﬁgﬁw JYAaININIG 19174 ;d‘ﬁlﬁ
AN _9IFUININMS 19130 qﬂﬁgamﬁﬂmﬁ@mqwﬁﬁ@
% 1W1TaNMUILTR medical hup wagdl ulunsi
Teldiussmanatenindinumaed  Lifieous
Ussidunng 19T ity Jszmdlnedefidadeiiu
31UBUY ?il,ga@iamﬁmuqﬂm Wi N1IANWIVDY
Uszrnsiidnitluadionin  damaulaiinds asuin
Tunangeninadn Teyarna 1ameiu 191an Y

Tdshdudamdnseld 1518auiansdiniesu 13-

'
a

WNANINANY TPUY internet ATBUARNHUA ulng)

T

YoeUTTINALEY UBNANE AU MLATEERAT AT
mulmﬁmmﬂu@%'ﬁﬁ%u Yefinadenisanlseditinain
nsfadedaay  nMsauwANTituaNANET YR
ngvddeusnsliienids  wileudnunatguszmelu
gs’?m@ﬁ bl Feonadesudlamiluune
Usznavildnisldndesqanssdnlal gaan 15liiaed
TameTalsaviauaan Beludasani e useie
Amuiend (U 9) wWhandie sy yunsdndeen
Falsevasgtaeynalng  Buduaaudefic Junnieu

NP9V
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MsaU (Weakness) Luiuawimﬂa”magmﬁaﬁﬁw
U Ten1 wilednn "usa L3ndandeunane ) agelu
ssuviduia Wuduin wmensuimsiansiia Jalse
gnaziasawy laildanse dnvestiansunauaulse
waENINI 19130 Uduarfadeiuwin n13neIs
fanvasniion Jigsaw finszdanszaty (fragmented)
agehflagneenia Jigsaw Fanasatuasiunm
fiemenismaugulsadidaas

wananil nsldnagns DOTS Adelaiiauds
Weene Tanwaen1sineuiuuyssiiussuassnniuly
(too much compromise) 11U 13911 DOT flsisie
09 (sloppy DOT) Femisdfinauuuniiuenainag
il Nansaussqivanguienan sauad denie
WAsdameasdingsnn Wu Jamialsasesn
NANYYUIU (multidrug resistant TB) "j’miﬁ@éamguma
(extensively drug resistant TB) Tawufinsrudidnnis
%fﬂctmﬁﬂmmjmﬁsjamﬂu,azﬁammumrmw OV
yarginwdenenlidosndmion wum  vaefid
Snwigndessondusn azasudies aeiund1uim/me
Wit uenaninansinugaedifdyninnsioen
11N ARBATIHNA NIANEITBYRL 60-70 wila

Tan1  (Opportunity) 313181 wnangiiag
Nadalse §ﬂﬁa§§mﬁamaﬁm 15130 _viiag 13
vinfailanldlaedy Weseliiseiniieaauieiisios)
anlfldad Wedifiunnsrunauazyiniaiselslaid
oy 1571950 ¥8nsely waztieiuinen saudiesiala
TuitdnsLaganiu

Aganaa (Threat) AYANAINFADAITAIUAN
Yailsedl éndt _ado fadaierled nangulessdny
(evidence base) anueRTlandin avlFiuiinishia
doierled vhldgtastalsadfiuannty Ussinelne
Ardaiuilgmi Forulddaausnnluninmilo nowun
Bouluudifiaidgmnsiodoerled g

A0veldfSURAYIUIIMEn T waTHSURNTEUIY
Yalaefinaieutss mewiuilunasdy sousszdy

v

WeULAUTINUYUR Bdunanssnnifeaseinae989 uag
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79I DIUNYIVIAAN ) A2dN19ATIANT anti HIV T
fasiadsauntu Wiedly ‘nelden ARV Az o
wazfafl o Toagrilidasaelungugiasilanasos
TaLan

ﬁﬂ@ﬂmmﬁ REHBEREERNGE! ﬁzyﬂm‘imiiﬂgam
nanevuw Jalsnnesnsunseiifiuulinfaty vald
FagAuAtdw (tumn off the tap) Hum8AN3 NN
D1UNENUIARRNI DOT fiflamnin uazeudu_ms
Adenmufiondondiazsassudymiluowman

nsuilgnnTalsnlunsesuae AT o
Tagfiangane  DonnfuiluumeJoadelaidaiaunie
Fauudone  volddaefudnniwuaniemifiunisfivang
NlngLs

113 1990ilsm Tsansnsenuasiavdtininga

sU: Jalsadedudam 1919 v nIENIg
191384 ;uvLﬁeJﬂizﬁuﬂ@miﬂuﬂ@mizﬁvﬂﬁz‘vmaLLﬁ'g
(ministry agenda) ¥8livn7dage1dIeiuLiesaAn1IIne
gnsen aif 1AAe DOTS Afgaunin Fewdedn
Uszndlngaziinadniunsfimiden  wazinvussne
Tnedr iU wlgudszneunisiBes (85/70) Suazyinld
Uszinelngngean 1/22 dszmafifdagnialsean
waz wnadedl adauszvruiniingliasedeainds
AnAaiBilsnnaenly
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LL%?%ﬂﬁﬂﬂi@LL&%ﬂ‘ieﬂﬂ’]’Jg severe sepsis LAY septic shock

an o € o
UINAU LIYINA

WY N, 2544 LAIAITHELNTUUININNTAUA
§N¥INNIY severe sepsis WAY septic shock Fodarin
Toepazd@eamigainnats ¢ Yssmatuduaiousn
soanldfinsusuuensedl 2 Wl w.dl. 2547 wdean
wuldtayaiafnlugnunediu feldfinsdaruuanig
denanatulval uazmeunseanuiundor 3 Wl w.e.
2551 FAUNIU Critical Care Medicine (January 2008)

kag Intensive Care Medicine (January 2008)

DUIRHY

Sepsis A8 saaEell unilessTenty i
A sasusaslussuusnge 1331918 (systemic
inflammatory response syndrome, SIRS)

Severe sepsis AB N19¢ sepsis FolFAnns
FemweseizazinUndnsednnsinaisulafialudode
679 <] anad

Sepsis-induced hypotension A9 N1 sepsis
NV systolic blood pressure (SBP) < 90 mmHg
1139 mean arterial pressure (MAP) < 70 mmHg %39
SBP apad > 40 mmHg %38 < 2 SD ¥99A1UNA L
dasengtiu Taelalfl meBuiedurenisanadues blood
pressure b6

Septic shock fe n19dnne sepsis-induced

hypotension g19siaLiagndd1az1s fluid resuscitation

'
a oA

M END)

SULIAANIADTUT 6 [F41AN 2551

Sepsis-induced tissue hypoperfusion A® A3

22D

septic shock 3INAUNSH serum lactate 9 %38

J  17289nURYAY

Initial resuscitation (1811 6 ¥aluawsn)
1. #9933 resuscitation ﬁuﬁﬁ@’ﬂwﬁmﬁ hypo-
tension %38 serum lactate > 4 mmol/L laglifngsadn
azapaghefUiedn ICU ey
2. 689¥1# resuscitation e utAs
2.1 CVP 8-12 mmHg snuiuwlusiedfil "
wisstiemelaviedlsailadn s eflusedulutosviag 9
303 pumonary arterial hypertension W47 12-15 mmHg
2.2 MAP > 65 mmHg #niiuana _stuluse
fifanudulafio sdafiruaalad uazenasmaslumg
919%DYLALTILIIA
2.3 Urine output > 0.5 mL/kg/hr
2.4 Central venous (317 superior vena cava)
oxygen saturation = 70% %39 mixed venous (ann right
atrium) > 65%
3. 1l wsariennte 2.4 Wussala @I
AT
3.1 W s
3.2 Waeadfiesnuszsu hematocrit > 30%
AL /730
3.3 1% dobutamine Tuvura'lsitin 20
ug/kg/min
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Diagnosis

1. Fovhmsmzdenn e snsaaneuditendiu
9a¥n Tegdeslivilinauldeduaatninluse

2. fagnsmnzdeanidensgeies 2 A
(A59az > 10 mL) Inedfinnsl ' vascular access
device pgApundrunin 48 dalus ligaldansiiu
gUnTaiu 1 A%e

3. ~9 ‘sasaadilailtidennisiin sz @ ey
quantitative #1918 iaiiuudalisu vlUResUioa
namnzderiud A lldldAuneldiinauazgangd
fimany

4. §99% imaging study Az TN
Fetaedusuumasindeuazenalivaglumsiu™s ‘snsaa
lilsagegndesuasUannsie

Antimicrobial therapy

1. doeFnlfendugainidnasadanlig
i aanelu 1 9alas 1foIaden1az severe sepsis uaz
septic shock

2. fipuiAanendiuaadn 1 wiavdeannndn 7id
fiseseungutaralaafidulylduazsdh undedndoldd
prafinsanliendudonndielunsdfinnu e o
domsfindes

3. dosvsndiunagndnuaalniilinniu fisusu
Waelilguss B o desfunisiesn ananaz
wnIndeu wazanmldaneg

4. M54 combination therapy lun3diinsu
uiavzefinandululs sdenisfiade pseudomonas

5. A331Y combination empirical therapy lu#13e
neutropenia ﬁﬁmaz severe sepsis

6. §isl# combination empirical therapy LUua7
3-5 U MYNTUTUARIMAR 1 IUIULALIANNANT
na suanulaidasios

7. 989911 A T8N TR A1uaaTN A B Y
g 7-10 Ju Frsanlienatuldlunedioey uasi
WaaflunasinRefimdnldnnen vIod neutropenia

113 1990ilsm Tsansnsenuasiavdtininga

8. FIBINYAYIANUARTNNINNATUTLE BN U I
wngmsaudiglildiinainnisiaide

Source identification and control

1. foemunasindeliléiai anielu 6 dalug
Glol#nnsinage

2. foeUazfiudtundsfoidony o 92gNA1T
mManlUlanseld Ww abscess drainage %38 tissue
debridement Lu61%

3. Foe3urnITdnunasRaEea T lE A
resuscitation ufuldRa eniuNeNTEAL W pancreatic
necrosis fina33eluszeznis Wueu

4. MIiauRasinde deoiEeniaiiusy vEnm
9 AuAzIunL 3TImenvesdihevesd o seeedu
it endoscopic LN surgical drainage N5 biliary
tract infection

5. $89L81 intravascular access device panNaNd

Anadulyldvesnmsiluunasfiade g

Fluid therapy

1. N3 crystalloid %38 colloid li&AWAN
§197U el crystalloid azaeeldUINamINNIT AN
VINAINNAININAT WAl IIAIgNNTN

2. §99%1 fluid challenge \uszez A
F95in15ABY UPIRTUN9A% hemodynamics Laeflsk
crystalloid > 1,000 mL %38 colloid 300-500 mL lu 30
Wi vrenadifigunssenadesliinnniiuddesfinnnu
EEE QAN

3. ile cardiac filing pressure Wistulng lsid
MIWAEsIUas ST AR Y8 hemodynamics f893U
andasn1sld 153

Vasopressor

1. 1@enld norepinephrine %39 dopamine 1%
Susuusn a1 lsiAvuRsRansan1s epinephrine L 33

2. M31 dopamine vwaeiadssiule s
Uselewl
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3. onflanundenlAil - arterial catheter wWinld
WAsRANKNANITUSUIUIAEN

Inotropic therapy

1. fia1sanls dobutamine lefindnguindinsg
Lﬁsﬁmm cardiac filing pressure L& cardiac output
F9AgAN

2. Mmafial cardiac index % _snd1und aid
Uselavi

Corticosteroids

1. 91afasanl#  intravenous hydrocortisone
< 300 mg/day Iwsefilsinay uesss fluid resuscitation
waz vasopressor Laglaaduaegrin ACTH stimulation
test

2. \fle 1N1309EA vasopressor LAY WABY 9
ARYUINAIAUNEA Steroid

3. N7z sepsis 7131 shock %138 hypoperfusion
Jaude M3l steroid Lifuselewd endulusedd
01519671 endocrine

Recombinant human activated protein C

1.ﬂmi§mi‘ﬁw§ﬂ’mﬁﬁ sepsis-induced
8969n13L- 8¥3M 9 (APACHE
Il < 25 %393 multiple organ failure) Felideslaimdara

Tunsld

2. 1@l luse9d severe sepsis LHNANN

'
a

hypoperfusion ARAIINL

V296913, 933060 (APACHE Il < 20 %38 one organ

failure)

Blood product administration

1. % red blood cell insnw1326u hemoglobin
Wagludae 7-9 g/dL enadasld sdulusnedd
myocardial ischemia, severe hypoxemia, acute
hemorrhage, cyanotic heart disease Wa¥ lactic
acidosis

2. 1914 erythropoietin %38 antithrombin

UUIMNNIALATNBINTIE severe sepsis Wag septic shock 175

3. 1198 fresh frozen plasma #nLiudl bleeding
#3921 invasive procedure
4. Wndodandle
4.1 < 5,000/mm’° WAl bleeding
4.2 5,000-30,000/mm’ &18@213L 89
bleeding
4.3 = 50,000/mm’ A19BIINANTNIFANIB

invasive procedure

Mechanical ventilation of sepsis-induced
ALI/ARDS

1. 10 tidal volume 6 mL/kg (predicted body
weight)

2. mauAulaild plateau pressure LU 30 cmH O

v
o o =

T9igperileds chest wall compliance §4g
3. onandudeedlana 98 1. waz 2. gau
15} PaCO_ Wisundunale
4. % PEEP \fiewanides extensive lung col-
lapse at end-expiration
5. lusefigeld FiO, %38 plateau pressure 9
3N farsansh prone position TaRsesliFYeL e
Tun1991
6. oninlfaesa_sednlen 30-45 pedn Lo
annN1s 1anwasiegnu ventilator-associated pneumonia
7. M998 hypoxemia lalguusspnafiarsan’ld
non-invasive ventilation g ﬁ'ﬁﬁ@ﬂwﬁmiﬁ’ga PPE )
Tsadaiiudaldigs o unzeoneoldd waz hemody-
namics m‘ﬁl
8. \fafUaeftuudafia1sansh  spontaneous
breathing trial (SBT) useee 9 sauAuld weaning
protocol
8.1 N3N SBT 91aldudu T-piece %38 CPAP
5 cmH O Als
8.2 fguyin SBT fUleAIsay
8.2.1 36136
8.2.2 Hemodynamics aefilagladasld

vasopressor
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8.2.3 llflnzRnundeusedunstulng
8.2.4 d3gwelagigusslainnuazly
PEEP 1
8.2.5 W FO_ i 9 1wsanaunule
Frdaswdu mask ¥3e cannula
9. M3l " pumonary artery catheter Tugthiennse
Tadfiparaadu
10. Weddu AL uslsifindngiuves tissue
hypoperfusion A5 TR ALE A HNTIEN o

Sedation, analgesia, and neuromuscular
blockade (NMBA)

1. vaenld sedation protocol Lﬁ@amwzmm
nsliasestiemala

2. W@enld intermittent bolus %38 continuous
sedation TaglsiinsngaioUssifiunaudosnisen
Wnsdduszee

3. wanaeen1sl NMBA  drdndudesldld
FAMINNANILNITATIA train-of-four

Glucose control

1. WedtheFuasiiuga 14 intravenous insulin i
AILANTEAU glucose lwdan Taeld protocol Wialdld
320U < 150 mg/dL

2. fUeeTléFu 139791398 glucose uAy
Aamaszdludennn 1-2 Falae illensfidudideing
paniunn 4 2l

113 1990ilsm Tsansnsenuasiavdtininga

3. NNINTIATLAUUIAAAIYTD point-of-care A9
LUANAAIEANNTENATZINAoA AR INSEIzauNin
1A919AaNALARBRAINATITATINANNLADALAIHIONAT N1

Renal replacement

19911 intermittent hemodialysis %38 continu-
ous renal replacement therapy lnalds19nu Jadvey
5nasfalisunIu hemodynamics ¥B9IKUIE

Bicarbonate therapy

al%n135nw18ae bicarbonate Taewnisfiazyils
hemodynamics A wseuisanuwe vasopressor
Tuvaued pH Soms > 7.15

Deep vein thrombosis prophylaxis
voriuly iflasanndolaififeyatszlevilunis
dasiunnizitluuszrinsing

Stress ulcer prophylaxis
wenld H, blocker WUBUAULIN TOINRB pro-
ton pump inhibitor M FeeTiaUTTRINeUsE LU 16

69A213L " 29lUN13LAA ventilator-associated pneumonia

Consideration for limitation of support
Y3elin ANFYI8LATRAITAMILUINITNYIAI

wihsAufihevieanaduszey o Wormuatvane

"Lum'ﬁﬂmﬁ'aguuﬁugmwmmﬂmﬂuﬁﬂ
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Update on Obstructive Sleep Apnea-Hypopnea Syndrome

alanet 1 APaa3eeIIN WU,

niaglanssuunismglakasiavingndngdnienismegla 21ATMe1g3A A7 ANKNNEA A3 PanIANRIINEIAE

naaeIN1 g A lans e lawi I UV UL NAY
(obstructive sleep apnea/hypopnea syndrome;
OSAH)'"” @n m’gzﬁﬁﬂwﬁﬂﬁmﬂmmm (hypopnea)
niangamela (apnea) TaeAnn (repetitive) Uaue
fiuounay WL,%@mmmmﬁLaww‘lﬁu@@%u Taed
miq@%uma%ﬁ@mnﬁmﬂs@ W Aowdiasen s
aynganuvioiingy Wusu vien1sgarusiuataaglany
soelandaiau wWu Tsameszuuts: m ndiile fuae
figan usu Swaldndsnilesenuswdenaiumela
meﬂ,@aL@;wwumwii’uLﬂumqiﬁﬁ@mﬁ@@ﬁ”’umu@u
melagaan Taensganudinazinluntsueundudag
REM sleep %38 NREM 1

fous Tuszezuan < veslaanaazlauseifdnafiny

D2 wAAsNUNagvae NREM®

HUaevgamealanaulnaldn msnzdasaisona1ddl REM
density 307} AYDINITUBUAGY

s fidIusn ey ulnaaanyssme
nenziuanz® gelufinnsdnuidussunlutssmdlneg
NUI ANYNYRILIA (prevalence) A mﬁu‘ﬁ'sﬁmmﬁ
excessive sleepiness WAy AHI > 5 Wusagay 4 TuRe
uazioenr 2 ludwds dafeuedl dndl alasanng
Tignanean fs N12glsAan laenualent 1ielse
sntuushnndialaianngn nudmannIniesas 50
qzfl BMI > 30 nn./a.’ weAd “usiussendnennay

suldaiuvidoduii 3 Aguwigw 2551

Tsndaunar OSAH Lidaawinlugiie se1g  “miu
HU32LAnnUd1n13¢ adenoidal-tonsillar hypertrophy %
Tadei ey AAen13Ain OSAH '9un19g craniofacial
disorders Anuindutiaiel ss dalasanziiaggng
WiTy  WANAAIN WA UITU OSAH  wudngyied
gUiAn13aluas OSAH annndduds Tesfidasnisiie
Tsnaz stulugndeiinundszinfon  WavAntany
A 1AgWUI1 African-American &0 LAALIANIN
nd1 Caucasian lagtaniglungneiyias
nsfnufiuszined NITOLNINT hATUTLENA
ADAWALA WUAIIN “HAUTILHINHAUINIINLAE OSAH
Tagnudn first degree relative ¥895138 OSAH & rela-
tive risk 1.5-2.0 Winweediilifiuszidlselunsaunia
wadelidaaudnnnu uiusfsna1inaNAINSIUAIY
wiold wszlsndaunnudifaam unusiuiugnasy
vamifgaiuluguasiiongtosndn 65 U wudreaudd
apolipoprotein E4 (APOE 4) allele &lan1 tAalsam mod-
erate OSAH (AHI > 15) Wl 3.1 whidladfieuiuaud
1aidl allele s9nad
{aden avdu 9 Afnafnuny léun me oy,
15A Down syndrome, endocrinopathy (acromegaly,
hypothyroidism) i Tagmudne “useuisae Touisl
Andutlades gedenaiin OSAH deswudn fade
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sonandlaidaaunazainnusanty BMI 9 wenudnd
AN NAUTIUAIINTULIIYRITIA LAY medica-

15799 1

Obesity (especially “central obesity” ) : > 120 % IBW

Male gender or postmenopausal females

Abnormal upper airway and/or craniofacial anatomy
Crowed oropharynx
Redundant soft tissue
Relative macroglossia
Retrognathia/micrognathia
Narrow oropharynx ( e.g. high arch palate)
Nasal obstruction
Adenotonsillar hypertrophy

Family history of OSAH

u motadel " e9mansLin obstructive sleep apnea/hypopnea syndrome

115 1990ilsa Tsansavenuastagtrdndngs

tion/substance WU benzodiazepine, alcohol BT

ANUIAHAAEAINTULIIVBILIA WY

1-2,4-5

Specific genetic disease (Treacher Collins, Down syndrome, Apert syndrome,

achondroplasia, Pierre-Robin syndrome)
Endocrine disorders

Hypothyroidism

Acromegaly

Polycystic ovarian syndrome

Apolipoprotein E4 (APOE 4) allele (in subjects < 65 yr)

African American

ANRINAAIIN> 2
Apnea fa mangameladuiaiegeiey 10

Hypopnea Ao n131glatiilagbiaasninndn
SpEay 30 FINAUN desaturation > 388AY 4, I
13918 laun2lAYLNIAININNINTREAY 50 FINAUN
desaturation > 3agaz 3 WipTaNAUTNIAUFIVES HES
(arousal) ImﬂmqmizﬁﬁaﬂamLﬁ@%w,ﬂuwmmrmdﬁ 10
U9

RERA (respiratory effort related arousal) @
mMsmglanniasadald 1W15a9aLY7 apnea, hypopnea
198972 “9nANY flow limitation a71n nasal transducer
wan wuddinansmenenunnelasnniuan esophageal
pressure Fodouiin gold standard lun1sidasglsn lag
m@m‘szﬁﬁma’nﬁmwuiwﬁumﬁﬁuﬁwm 499 (arousal)

Apnea-hypopnea index (AHI) @8 9a31113LAA

apnea Wag hypopnea ftiavun1elunitodalag
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Respiratory disturbance index (RDI) A8 8§31
N13L79 apnea, hypopnea Wae RERA @'a%ﬂm

FosinsWier AHI waz RDI Tunmsyussaiuglae
Tun1s3feae fedslinudnAlaaziindy Tae 1snsn

v
1

anguEUIeay AHI %3e RDI Lesieil
AHI 5-14 pSs/3las 4audis mid OSAH
AHI 15-30 A59/dalas AL moderate OSAH
AHI >30 A59/93Ta9 ¥aLn severe OSAH

Pathophysiology'*

dnwaied vy 0SAH #hlFAalsanis
mmmm?ﬂu AN Lewa

1. Sleep fragmentation

2. Oscillations of sympathetic output

3. Endothelial dysfunction

Undinraiuniela uunasidunanalzs n1g
AUsuvIovengvasmeiumela uuniuwssiivens
N19LAuRglan1uN19 upper airway dilator muscle 1og
91de serotonin (5-HT) T9nasanain raphe cells ﬁa%"ﬁ'
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brain stem  AUksgRTIENIOHRAIElARULAT AN
negative intraluminal pressure Wag compliant pharyn-
geal wall %ﬁﬂﬂaazagiuﬂwaz w;mmz‘lmmzﬁuawﬁv
198LRNN2Y39 phasic REM agdin137gaunsiwes upper
airway dilator muscle mamm@mwmmwﬁe seroto-
nin a0 brain stem wekssTTlRAANSAULAUYDS
nodumela muuldanntuieliianisganunig
Wiumgla U welunsafinnsnuaewases upper
airway anatomy 3% redundant soft tissue, macroglos-
sia, retroglossia Wugn ylHAAuIeRvlFAAN TR
FuYD9N 9L UTEla IUVUNINNILTITVE1ENI9LRY
melateiine1nsgatunadiunelasazusunduei
sdslwasiiivliinnagnusinssonaenizdas REM
dnduninasnusoueiandold I@ﬂﬂ?i@@%ﬁﬁ%aﬂﬂ
SEfUAILATDe 1 AzdliNg9L 99n3% (simple snore) au
ﬂiﬁ@yﬂﬂ%ﬁ%ﬁﬂmg'mmmiﬁﬁsmiﬂ upper airway
resistant syndrome (UARS) dndin1smelausinsenen
pnglanazi3endn obstructive sleep apnea/hypopnea

'
N

syndrome  993U7 1

Snoring

Upper airway resistance syndrome

(UARS)

Hypopnea

Obesity hypoventilation syndrome

N

U

[-2Y)]

ndeandinmsganumafumela  uosazds s
1ﬁﬂ5134Lﬁa%w%ﬁwmu@?mﬂﬁaﬁfg{’u (respiratory effort)
il 1ansalenvuznsgatuldlagas “snaldann
wieanuagzyiasyasivaadandeulnaiionislandlsl
nansamglaldainmiadumelagatudengis  au

N3EN9NN13AUYRY WB9 (arousal) Taga1Aaztduligens

Obstructive sleep apnea

1 Il A9 spectrum ¥84 sleep-disordered breathing (SDB)’

AduveeniInay (sleep stage shift) w3ofuaINNIg
WOUNAU (wakefulness) t9azyhlFnarniiovenems
Wuinela (airway dilator muscle) NAUNISE 8RR
nRgantuITndusiouazdn w9asngreiiiofu  (vicious
cycle) Fswdlansinishutan < (sleep fragmentation) ¥l
1mN3 N9UBUNBUNAN9TU (excessive daytime sleepi-
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ness) WAZYMIARNITHUGAIVBY NDIaZAN1TRNTIUY DI
32UUUs MEnlud@ (sympathetic surge) wuing

113 1990ilsn Tsansnenuasiavdtininga

WAAATLIAANG ¢ MINN 193 hypertension, ischemic heart
disease, stroke LUusu Gk ASlUUN 2

Reduced dilator

/ (esp REM)

muscle activity

\ 4

Airway narrowing

A 4

Airflow limitation

Sleep onset
\ Facilitated
breathing
A
Airway
Adrenergic surge widening
. A

Increasing
inspiratory

effort

=h.

U

29)]

weNaIn adrenergic surge G9NA1IATNAAD
Iﬁﬁﬁ/lﬂﬁﬁlﬂﬁﬁﬂﬁﬁmg% q fiamsn 1% hypertension,
ischemic heart disease, stroke tfusin wad Taguuds
WU A13¢ endothelial dysfunction AU 9% Az
18 13ANNY cadiovascular WA cerebrovascular TAYNUIN
definsgatunsmelaaunszitafianismelauniinie

nganelafina1d Aagnudnd hypoxia #aalagd

Receptors:

1

1

1

:

1

- chestwall |
1

1

- muscle |
|

1

1

- airways

2 L B9 pathophysiology 284 airway narrowing 1%§ﬂiil UARS uaz OSAH'

AIINTUKIIYDY  hypoxia ﬁ%uagiﬁmwmmﬁtﬁ@mi
melaunvzengangla (duration of events), 4113
pfavaantsmelaunianiongamiela degarnen AHI,
baseline oxygen saturation, lung volume (FRC) %38
underlying cardiopulmonary diseases tUu5% G9t M9
Tugudt 3
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OSA - Cyclical intermittent hypoxia

A

T Free radical

Altered gene expression

T Homocysteine

T Inflammatory

products molecules

T Adhesion

lNitriC oxide

Endothelial dysfunction

g‘dﬁ 3 UL AORANLARRIN cyclical intermittent hypoxia®
ANNTAN N IRI e e ANUNINU IR N TN U
¥p9 138, UlugUay OSAH leun interleukin-6, C-

reactive protein Lag intercellular adhesion molecule

wANNUIIANTANTUYRS 1369na19 Ul morbid
obesity i3 OSAH TuureTeuiu
AEAAUNIREINLAA OSAH  LAIUBNAIN

DINTIWIRAU %ﬂma%mm%@ impaired quality of life,
accident 1 Wi mmm%ﬂmmammmmm

6-10

WWQ%LLZW’JWSJ@U’]S\J NW%ﬁﬂuﬁlﬁﬂﬂﬂ@Lﬁm i?JSJ‘VlGLN@ﬁﬂ‘H’]

OSAH ua3lsnfanaINaTn AIUANlAIETYR Taganis
K138 moderate-severe OSAH l¢iA hypertension kag

Awwaldadnfgadesiuuddesassadayaniannyy town

insulin resistance, metabolic syndrome, cardiovascular
diseases, increased mortality (lngLan cardiovascular
mortality), pulmonary hypertension, cor pulmonale,

cardiac arrhythmia, depression G0

ANBAUZNI9ARUN"

§Ug OSAH wulelunndaeens usaznuuin
i elufenanseunar s01g  Tasamizlugdndoazny
AN TuTgnaaUIzanLfion

9INNIRAZEINITH ATINUUee Tewn N3dasuen
anlaglanieluliainansiu  (excessive daytime

sleepiness) KATAINIWOWNT (snoring) TALLANIZERINT
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ngamela (witnessed apnea) S3nfE 9INNTBR 61‘171'
nulewa 91119910 11T YaaRTueaudl ANEBINIT
momeanas 9 NzUepnansdn UsziRnutun én
na19Au (choking) Sonistnuisneududn (a1ndid
mamglanietiniainasan) wasivuszisives hyper-
tension (lA8L@N"e refractory hypertension), cardiovas-
cular disease, cerebrovascular disease, renal disease,
diabetes mellitus, gastroesophageal reflux disease
(GERD) Lusi

o nsdasueunTeLTuan snanfii g
wounnd  ansadeldannnang e (Feened 2
N13UTLARANII9UBUANNTIY The Epworth Sleepi-
ness Scale (ESS) Feusnlent luniswwasnaulud
679 ¢ U TREATIIRATUBUAIUG 0-24 AU AT < 11
boagtNATN AZUWUU 11-14 SI9UBUNRY ALY
15-18 $NUDUUIUNAN LATATULUE > 18 JWIUNIN
Wi ESS T “wiudniuaa1ngukasues OSAH winlasin
WeowaldPaaan1ssne CPAP 1§ (fean319d 4) an
ar39denaaasnuingeilandu o fudu unaves
9IN13930uaUINNNINUNE  Forin wnndendutiazdas
Iz anemsueunaUs 9 10U UT2IBN1910W, T8
LaTiueusiazAs (insufficient sleep syndrome), -
wIndoafiuas (environmental insomnia) sl
NAGIBNITUDWRAY BINTITE VILLIUIIVALT U (rest-
less legs syndrome; RLS) mﬂ’]ﬁmmzaﬂﬁwj’]wau

(periodic limb movements disorder; PLMD) hypersexual

113 1990ilsn Tsansnenuasiavdtininga

hyperphagia (Kleine-Levin syndrome) Msagung
LT (circadian rhythm disorders) Us¢3@in1s
Aadolas (postviral fatigue) guUFLAR (posttraumatic
hypersomnolence) Usziaf ¢ e narcolepsy (sleep pa-
ralysis, cataplexy, hypnagogic hallucination), 13m
N9Use M una19unelsanyinligsuauInndUnR e
sumn

ANTA99ATWNYNAENUINUNE 9199 NULNYS
23UNIUNG WIeATIANUANINGULATA 9 (Fe8as 50 UB9
JUae) mesiunmela uuuiuley W adenoid hyper-
trophy, macroglossia, neck circumference 1NN3IUNR
(17 ﬁﬁuﬁ?ﬁmax 15 ﬁﬂurﬁmﬁa), deviated nasal
septum, micronathia UG AIDATIANUNAT1I9LAE
¥89013% chronic hypoxemia 14 pulmonary hyperten-
sion, cor-pulmonale udu vi3ensaanulsadiidu e
WY 81NNTL A9YBY acromegaly, hypothyroidism Lue%

NARTIAN9%eIUJUANT Tlan1zanzas a1any
AN¥ULYRY proteinuria (39a% 10), hypercapnia (lng
11128 obesity hypoventilation syndrome $33f38),
cardiac dysrhythmia, acromegaly, pulmonary hyperten-
sion tuau

ot azdiulednenniswazennise aekifina
dumz uuddadey Uyl n1sesaezdie
sy 10edT polysomnogram edimanuandulugiie
NNINY
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A19197 2 U A9 MR ALYZ898INSIIakenwHINNIIUNG (hypersomnolence)®®

Insufficient sleep Shift work

Narcolepsy Circadian rhythm disorders

Sleep apnea/hypopnea Insomnia

Medical/neurologic disorders Sleep disruption due to pain or environmental factors
Depression and other psychiatric disorders Metabolic/medication induced hypersomnolence
Parasomnia and movement disorders during sleep including periodic movement disorder
Post-traumatic hypersomnolence Kleine-Levin syndrome

Idiopathic hypersomnolence Postviral fatigue

15190 3 U 5 diagnostic criteria for OSAH, Adult (ICSD-2 criteria)®

A, B, and D or C and D satisfy the criteria
A. At least one of the following applies:
i. The patient complains of unintentional sleep episodes during wakefulness, daytime sleepiness,
unrefreshing sleep, fatigue, or insomnia.
ii. The patient wakes with breath holding, gasping, or choking.
ii. The bed partner reports loud snoring, breathing interruptions, or both during the patient’s sleep.
B. Polysomnographic recording shows the following:
i. Five or more scorable respiratory events (i.e., apnea, hypopnea, or RERAs) per hour of sleep.
ii. Evidence of respiratory effort during all or portion of each respiratory events.
OR
C. Polysomnographic recording shows the following:
i. Fifteen or more scorable respiratory events (i.e., apnea, hypopnea, or RERAS) per hour of sleep.
ii. Evidence of respiratory effort during all or portion of each respiratory events.
D. The disorder is not better explained by another sleep disorder, medical or neurological disorder, medication or

substance use.



184  aigned [ewsdesssn 13 1390ilsn lsansaeenuaziagiandngs

M157990 4 U B9 Epworth sleepiness scale'

Epworth Sleepiness Scale
The Epworth Sleepiness Scale is used to determine the level of daytime sleepiness. A score of 10 or more is
considered sleepy. A score of 18 or more is very sleepy. If you score 10 or more on this test, you should consider
whether you are obtaining adequate sleep, need to improve your sleep hygiene and/or need to see a sleep specialist.

These issues should be discussed with your personal physician.

Use the following scale to choose the most appropriate number for each situation:

0 = would never doze or sleep.
1 = slight chance of dozing or sleeping
2 = moderate chance of dozing or sleeping

3 = high chance of dozing or sleeping
Print out this test, fill in your answers and see where you stand.
Situation Chance of Dozing or Sleeping

Sitting and reading
Watching TV

Sitting inactive in a public place

Being a passenger in a motor vehicle for an hour or more
Lying down in the afternoon

Sitting and talking to someone

Sitting quietly after lunch (no alcohol)

Stopped for a few minutes in traffic while driving

Total score (add the scores up)

(This is your Epworth score)
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AINTIRNLABNDA1TIRRY ="
n1snsaantsueundudnsandulunsifade
naxeINsngamelansemelaliiu v nay (OSAH)
uaﬂmﬂ‘ﬁﬁa‘lfé?‘ﬂﬁzLﬁummgmwaw%w'ﬁﬁ@mma‘u
UPIABNITINEIAIY continuous positive airway
pressure (CPAP) lundaunu lagdinangds Fous
1. Overnight pulse oximetry recording %ﬂil‘
andlinazanuawmnzliingn (5egag 85-90 WA 60-
65 HNAAL) Sloieudu ful overnight polysomnography
wngiinalairesfimeiifelesay 33 Y9y OSAH
1538 desaturation sagvioRn a0 kiuuesin il dAans

=)

FNARsbazU I ARAINADINT AT N
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2. Limited sleep study aTalaLaniy respira-
tory event Ly NHITAUONAINTUOUAAURS AIHENYES
mauenld Wesaniiug aiflow, thoracoabdominal move-
ment, pulse oximeter, EKG, snoring microphone G0t
nudanlawazans sl fdndledieudu ful
channel PSG (39982 82-94 WAy 82-100 AINAIAU)
Wi 131501 M B udutuaule

3. Standard full polysomnography (PSG)
Lﬂumimaammg’mﬁle Nsnsaven e respiratory event
WASNNIHAURR ANENYRINITHEL Tnefitatdide A
Tugudt 4

plus

/

Snoring

Excessive daytime

Yes sleepiness

/

-

Perform PSG

Observed apnea

Perform PSG

Yes

\

Heavy snoring, irregular respiration,
and/or comorbid condition

associate with SDB

Perform PSG

Nﬁ

Simple snoring,

atypical insomnia

Yes
No

A 4

Perform PSG

PSG not indicated

sun 4

U 1 éJdI 1
L RedaueEn llunns Y998 polysomnography (PSG)™®
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4. Split night polysomnography A 1130379
fuvemansaadu sstaclufmiies Ao assAuusn 1
diagnostic PSG wazdnessaunasidu titration study ¥a#
A8 FU9e 131303 CPAP pressure setting LonelupuLie?
Uszwdaaldane Tnefidnld3% standard full polysomnography
SMUANANAAUNG HUIdBInauNInTIA titration study
SnmiloRuiioAum CPAP setting fiwsng &t aghalsfinu
Lalldagnnauas 1ansoldiBidld Ae deadugtoe
fifanusuusaanasiunile uazdasfiazezinanlunis
WOUTITISUINUAZTIIRAOTREaND  American Sleep
Disorders Association (ADSA) l#aendavsdlinousd
WA, 2540 WAUFUUTO 0T w.e. 2548 Tordardn
figuauiietiagu’

4.1 AHI > 40 Imﬁlﬁizmmm%aﬂ diagnostic
PSG pgnetias 2 Falas wadlusnedi AHI 20-20 §aedl
repetitive long obstruction $#30 major desturation
(= 4%) 334028

4.2 929A59RuNEY Toudutasues CPAP titra-
tion azfasiiategetee 3 §alae wazAITAZHU CPAP
setting 7 13138 normalized AHI (< 5) 1§ Tagwy
91491 supine waz REM sleep

113 1990ilsn Tsansnenuasiavdtininga

4.3 9ld wsavilanenaniual Euaedag
A&UNYI full night PAP titration 133wuasu

5. Full night PAP titration lngfifagiagyin

full night PSG #1neu %astAg failed split night PSG

Toedi PAP (positive airway pressure) 813zl CPAP

(continuous PAP), Bilevel, %38 ASV (adaptive servo
ventilation) Feffturuievsiiaznaasely

wonaNiein15nsIa 8RR Taeluns
wenlan™ leuwn multiple sleep latency test (MSLT)
Waduduirduagndudie (short latency) Taednudng
REM sleep 3m4gms53 (sleep-onset REM; SOREM)
fazinl 9“8 narcolepsy WnTw, sleep diary e
giagandiueu sezaiiueu Teastaslunnsitade

circadian rhythm disorder, insufficient sleep e

n3iiadeuenlan
Togiannzamsfiguasnuanndi afte nnssasuss
1NNIUNG (excessive daytime sleepiness) Fonn3197i
2 wazfinanilwiatedouiiness suduuaunfinig
wgnlansaasionts vamalddon adlugud s
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u
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EDS

/

Heavy snoring

Yes/ \No

Perform PSG

(OSAH ?)

Cataplexy or hynagogic hallucination

Perform PSG and
MSLT (Narcolepsy ?)

Perform PSG
(OSAH ?)

Not perform PSG and
further evaluation and Rx of
circadian rhythm disorder or

insufficient sleep

UARS sufficient enough to
/ explain sleepiness

\No

Witnessed apneas, choking or

irregular breathing during sleep

Yes

/ No
\ 4

\NO

Positive history and sleep diary suggesting

circadian rhythm disorder or insufficient sleep

Perform PSG and next day MSLT

A 4

PSG findings of OSAH or
Yes

Evaluate and Rx OSAH

No

A 4

sufficient enough to explain
sleepiness

PSG findings of PLMs
Yes

Evaluate and Rx PLMD

No

A 4

Idiopatic hypersomnia
should be considered after
exclude other causes of

hypersomnia

L AINsIaRsuenlsAa1nns excessive daytime sleepiness (EDS)"
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135N
naeNNEYBINTINIIEI8 OSAH Huuansg
Aultluudazasmas 1meivilddasannuunnd
wuenoiu uifidesiiloislugiaeynae ™ fe
- Nighttime symptoms: snoring
- Vascular morbidity and mortality: hyperten-
sion, cardiovascular disease
- Daytime symptoms: sleepiness, driving
performance
#ANFIUAIN randomised controlled trials WU31
ﬁjﬁaglﬁﬂiziﬂﬂﬁmﬂmﬁﬂw Taun
- fedifieniauaz AHI 2 15 u3e
- fhediflenisuay desaturation > 4% 7N
A9 10 ase/dlng
Tmﬂﬁwmﬂ subjective sleepiness, objective test
of sleepiness (MSLT), quality of life, driving perfor-
mance, depression score, hypertension TugUagaena13
AundesnE
"wiudUasfifionnisud AHI 514 Afidagadn
o MsaRulFaInNsnEn Tngeng nighttime  symp-
toms Wi snoring Luds uazdiaedidlaifionnisus
AHI > 30 delaifideyaduduiiaglauszlevilunis
PJosiunnizunsndeunierasaasauazialaluszezand
American Academy of Sleep Medicine (AASM)
kaz Centers for Medicare and Medicaid Services (CMS),
TapanuwINg Miun195n¥1 OSAH 628 CPAP"
Foidlss treatment of choice Wiad .6, 2549 13dei
- fUaennedif AHI > 15
- fUaefifl AHI 2 5 ud < 15 azdpeTanriy
nazdesieluilageiaeniete
- Hypertension
- Stroke
- Sleepiness
- Ischemic heart disease
- Insomnia

- Mood disorders

113 1990ilsn Tsansnenuasiavdtininga

1) Non-surgical therapy
1.1 Life style modification azl@walusediiu
Hag (mild OSAH) wazlsifionnts Tned3aiA Jandlawna
o msanmminlunsafiidngnain wuinisan
imiinfesay 10-15  wnsaasmangemelald laed
AU annmin, nsmAnAesLaanases waz
Nsnavse msenatenszdl w1 diator muscle
nelpusanntwilFomamgameladuanniuld,
nangaynd s lainudeyadinangayuiviilinng
mg@mﬂ“lﬂua%u uenUdywaTA1M “NRUSAY OSAH uaz
nangeayvatidunTannal sy ) vasyndliday
wuzi g uyws
1.2 Intra-oral devices (I0Ds) 1¥lanalusg
mild to moderate OSAH Tagradifiluluudvasanainis
J29UB L 9N LAY compliance A1 CPAP luszezel
uet AHI lsliUReuuUas waz American Academy of Sleep
Medicine (AASM) laaanuuanis "mwiun13ine1 OSAH
§a 10Ds"™ ol w.¢. 2548 1isoid
- Primary snoring #lsi "ansasnu g life
style modification %38 TN¥1AIEIT
gananake b lana
- Mild to moderate OSAH filsl 330l
CPAP (Fidasalumsld, Lidendiagly)
7303NW169e CPAP waqlilana
1.3 Continuous positive airway pressure
(CPAP) "¢ Lﬂumﬁ%’ﬂmﬁmmﬁaﬂLﬂuﬁuﬁmm‘m;ﬁﬂm
moderate to severe OSAH A9Na191961% LU AASM guide-
iine for CPAP treatment”® lunsdiiguasfinnsldlaisaiilos
(poor compliance, Wwp3asiaandt 4 Falusdanu wie
WinTesiionndn 5 Jude “Uawh) WeRarsanda 1we
B 9 nuALa?  e1afiansandEnstiaseselui T

v

Useloviluwsylidvae vietuialdeies  vld

16,18

compliance Cht 1ewn humidifier, ramp flow
pattern, auto CPAP, BIPAP sy uitoyaluwdves
n3an AHI laidatan %3901898871113929%aUNN WAL
Wa3eoldd e1afinrsanld stimulant medication 333

aaele
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A151991 5 U A9 W6 IAEYYBIEINNS9NREuNINNTIUNR (hypersomnolence) wi31lei3UNTSSNWEE CPAP'

Non compliance

Medication effects
Coexisting sleep disorders

Depresssion

1.4 Bi-level positive airway pressure (BiPAP)
l3ifidayadnfindn CPAP American Academy of Sleep
Medicine (AASM) 16aanuuanig %sun13sne1 OSAH
§ag BIPAP o w.d. 2549 Goid

- High CPAP needed

- Difficulty exhaling against a CPAP
- Coexisting central hypoventilation
- Coexisting restrictive lung diseaes

1.5 Adaptive servo ventilation (ASV) tuseuu
mvagneglalnsifiastSuaeumstagmeladi (oressure
support) lUaunend amvesUeaninszuunianigla
Yoz Foagiivazlavsdannlugeaedidl periodic breathing
TagLang Cheyne Stokes breathing pattern Mﬁsﬂw
congestive heart failure®"®

1-2,19-20

1.6 Pharmacotherapy Town medroxy-
progesterone acetate (MPA) 1lénalunsdififl obe-
sity hypoventilation syndrome 33udagdilsl 13130
AIURalIAlARIY CPAP %38 BIPAP lagianizlugnie
SavsiaUszandon, modafinil il narcolepsy {JaqUu
wufuseleriluse OSAH fideflanniadasuausn
wasld CPAP, eltroxin 1unsdififl hypothyroidism
Faadae uendun Lifiteyadnldusylawd

2) Surgical therapy' >

NndayatutaqiunuidifigsnsfnaeNnauta
Tuediseaneudalawinid 1snsaan AH Tuszezenals
TogwnzlugUigian  9un13911 tracheostomy Wu3nan

AHI e luszes uwuideyalussasenideldfisone iy

Inadequate total sleep time (e.g., self-imposted sleep restriction)

Permanent brain damage from untreated sleep-disordered breathing (intermittent hypoxemia)

narndindu o lauusah Y enduduasla nansnldss
Fulduas 33e9nanaldun  uvulopalatopharyngoplasty
(UPPP) T9azldna 9 aufinefosas 50 lufias
Fomsindawins  wasnazRndaia3nw snoring
58901393973 OSAH saewnseld wsnzaziidayn leakage
I§naiild CPAP n13Wnsa mandibular & maxillary
advancement  \unnsindalnafifidoyanind adn
Nns0an AHI wazdaglFennisanuliluszes Swueds
Lif RCTs Pudumadondns masdaaynnadifisingg
garadlulnasayn vilsinald OPAP 185Tu annaaduues
CPAP gl

Goru  quievetuasnasingalased

- Adjunctive therapy 999 CPAP Lusefid

nasal obstruction
- 19 cPAP lallananse ligansulunsld CPAP
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NMIUTYUALUNANIT b NRSENISLTInlsA Lagds
direct susceptibility test tba% indirect susceptibility test
Tugdaeniina. ansnudsiailsnlagdnden nunsn

AR FUL NIFITH WU
YANUN UUNT A NELU.
nsv tngFauna ..

vlsavan ngueIueIgIA1 A3 laane1u1aT193a

ATNAITUNNE ATENTI 101388 Y

UNAnge
wmh: M3 9L avemnzdeialsalagds indirect susceptibility test %ﬂlﬂuﬁmmgmwudw fasfadiosanndesldiaaiun
Tumawizdouazng sunulaseendiuialan WumgliiAnanuadilunsda walinisinuuasnissunasuelugae
fdetailsnneen Inanizn1shesiesn isoniazid (INH) wag rifampicin (RMP) Besluegndwiailsaiifiuss e mn JShunns
seTalsn hlfranssnEdmarnnts M3 v avsmnzdeialse 1ne3% drect susceptibility test Lﬂmﬁwlmwaimm
nduazhaglduslenilumasnmias falsndoen
’J’mqﬂ‘iz 9A: Lﬁ@l,ﬂ%ilmﬁﬂumwh ﬂ’mm’c«i’%wwz@iami??am INH, RMP 1ag multidrug resistant tuberculosis (MDR-TB) 1ng
mM3wnzdintailsadagis direct susceptibility test gUAU3D indirect susceptibility test
Fmsnw: MsFns@iesesisuuludensin (prospective analytical study) 1@&1muﬁuﬁmjaﬁnﬂQﬂwimimﬁ?im%ﬂmu,az
Tunabeuiindinlanven Tsonennasdid aousdifiougann 2544 - Auenemu 2549 fuagdman 1,442 puiifina. anzden
nuelaedzdan"nunsn (acid fast bacili) mows aﬂmﬂ%ulﬂ%gﬂ ‘Snzidenlsnlagds direct waz indirect susceptibility
test
HAMIANEN: WANNT SnzEeTalsaann, avelaeds direct susceptibility test WiguAU3D indirect susceptibility test nuin g
LA lBNITNBNUNALRAY 38 WAZ 112 TUANATULALTG B9IRiiRa3 BARARsYRIMsIIEERTalsaT idnansTuAnduSasaz
92.7 NAMING BUNSABYBSARTalsARaeT INH, RMP wag MDR-TB 1agis indirect susceptibility test WnAUSaga 13.9,
5.6 WAL 3.3 MINAGU LAZlagdd direct susceptibility test WNNUSBEAT 16.5, 6.2 LAY 4.2 aNa16U AN LIluNITIRALe
AN3Ree" INH, RMP uaz MDR-TB Taes direct susceptibility test Anusoeas 89.7, 77.5 Wag 78.1 AAINIUNZAATUR
S0eaz 96.8, 98.5 LAY 98.6 AN WiawleuAuds indirect susceptibility test
7 A9 e wnedidonmuiaiailsalagds direct susceptibility test HUszlevsinazarafiaisan ‘snzdialagiannzlunsan
9§ “ghfinsRedesn INH v30 RMP iesannlduailunssesunadanindledisuiuds indirect susceptibility test N3
Wz edag3% direct susceptibility test ﬁmmhmuﬂmeu,afza‘?mweﬁL:mzuﬂumﬁﬁﬁﬁﬂmigam isoniazid, rifampicin k&A%
MDR-TB
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113 90 AnzwnsteTalsalagds  indirect
susceptibility test %eﬂu’i’%mmgmwujq fYaain
dosnndasldnan s12  “Umniesnnninmulunig
wzRewamne suanalvssdaialsaseenduinlse
TgnznsReseen isoniazid (INH) wag rifampicin
(RMP)  Talueniifinans AnwazdiUsy T nim gl
nasdeialan umeliAaanaddilunisdaula
Wnssnwwasn U asuenlunsansinishnen il
HANTINWANIAAININRL N3 8L AnznzReialse
Tag3% direct susceptibility test Foilsisdilinasanisa
AdnagleUsslenilumsusunasuensnenalse vild
ms5nEnldnasts M3RnuEgesnsSeudieuamls
ANNAINZLAZAIN BARADSVDINTROEFD INH, RMP
waz MDR-TB wesmismizie’alsalagds direct
susceptibility test WgUAUIT indirect susceptibility test

Jaguse 9A

dowTeufieunnals  AINTUNIZRAZAIN
oAAABIYRINTITINZT e TallsaT ldnanTeiuaIn, une
fifinan1snsiadaedides nunsn (acid fast bacili)
dous 2 vantwluuazlema sumnalavesdeailsase
g1 isoniazid L] rifampicin 198735 direct susceptibility

test WgUAU indirect susceptibility test

7 quazdans
AsFnER9IATIeiuL lUTenin (prospective
analytical study) lagnisiiudayaaindvisinlsaven
o ARIAN 2544 - NULIPY 2549 AU 1,442 AU
Fitansumssnmuazlasunsamadewiinaiinlsalen
Tsaneuaedd  fuaeialsausannedifinanis
a339L 3melagds concentrate smear wAzdENNUE
allselagdtdon " nunsndous asuantuluasgn ‘ol

WIzelnilsnlagds direct susceptibility test %89

o <

YPUAnmuIdeialsnnes AsYyais Tunszgudud
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afanssifiunase  Ehiaediaun Asanans
U311 FWUASUNS N1AIVI9ATIINGT ABTUNTEFT #3
AITUNeNa WAz SneRelagls indirect suscep-
tibility test fingasuiailan rinTsaen * Tailsauazlan
Aasan1oumnd “NUT nSNAILANLIA NITNTI 19130 Y

a 6 v
N13ILAINSHYBHA
Aafluniensidoya Wenferazawla
(sensitivity) A3MNANN1Y  (specificity) 1ag33  direct

susceptibility test WguAU3s indirect susceptibility test

NANIIANEN
duaugvasialsavaniiiinfunisinunly
TaawenuIaTATaTNe 3,179 A Fejagauan 2,943
aw Aniufazay 92.5 lsunmstunsndeuiindinisavan
T3oneu1asne3n Juaganuan 1,442 Ay Anduiosas
48.9 Tdlnan13naaL awzlaed? concentrate smear WAz
doanuidalaeiidon nunsa  frletalsavaaiifing
N139TIaL Aneesud asuantuliazgn wmzidadalan
wagldsumansmnzienausilagd? direct wag indirect
susceptibility test 91%% 1,425 WAL 1,421 ARAINAIAU
nan1s mnzdealsaann, amslagds direct suscep-
tibility test WiguUAU3D indirect susceptibility test W31
e lun1IsuNAREE 38 WAT 112 JuANESY
WazTe 8933RAN BAREDIYBINITIZTe TailsaTile
nansstuAniuiagay 92.7 f9mssii 1 waN1IMA BU
analavesdntalsanudn fesaen INH, RMP uas MDR-
TB Tne33 indirect susceptibility test Windusagas 13.9,
5.6 LAY 3.3 ANNANGU LAYlagdd direct susceptibility
test WINNUIBYAL 16.5, 6.2 WAL 4.2 MINAIOU A9
asef 2 mwlalunnsifadenisiesn INH, RMP
LAz MDR-TB lag3% direct susceptibility test AaLdu
$a8a 89.7, 77.5 WAT 78.1 AAnNannzAnluIegas
96.8, 98.5 LAY 98.6 PNAAGU Wiewflauiuds indirect
susceptibility test #9an31971 3, 4 wAT 5 AINAIFU
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A5 1 W assawgUhenlana, anzmizdadnlsauazyin drug susceptibility test

Indirect susceptibility test Direct susceptibility test
fheiolsndliuamnzda (aw) 1,421 1,425
naaRefienueE (1) 112 38
AN BARRBI289 2 357 LAnansIin 1,148/1,238 = 92.7%

o & o ] od
M139N 2 Nﬂﬂ’ﬁLW"lﬁLﬁﬂ’Jm‘[‘iﬂﬂ’]ﬂL NASLLASNTIINA ﬂUﬂ’J']NVL’JEIBEJ'] INH tas RMP Iﬂ&l']‘d indirect susceptibility test

wae direct susceptibility test*

Indirect susceptibility test Direct susceptibility test

Iuaueihe Iuaueihe
Fwandithedliuamnzidainlsn 1,421 1,425
ai’wmmjﬂwﬁ"iaiﬁam INH 138 RMP 1,138 (80.0%) 1,153 (80.9%)
a"wmmjﬂmﬁﬁam INH** 198 (13.9%) 235 (16.5%)
(any INH resistance)
ai'mm@’ﬂaﬂﬁﬁam RMP*** 80 (5.6%) 88 (6.2%)
(any RMP resistance)
Frwangihefisae INH uaz RMP=** 47 (3.3%) 60 (4.2%)
(MDR-TB)

* gawnzdatndsailaain w:ﬁﬁauwuLga[maiﬁﬁaudﬂunimmnﬁmmsjﬂ’mﬁ”’wm 1,442 A% FI510%6 AIHA susceptibility test
LaW1Z60eN INH, RMP 5 Tallsisamennga first line drug G
= pedmwangthedinen INH Tnslsmilofoiasisiuy niela
w4 aedwandthefios RMP Tnglamilsfeinasiosnsin g nield

oy pewangUaefineen INH waz RMP Tnelamitsdisinaziossibn g wiela
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b penamabILazANTIzeasdeTulsAResasn INH Tne38 direct susceptibility test Wigufu
indirect susceptibility test*

Indirect susceptibility test

Resist Susceptible Total
% Resist 132 31 163
S B Susceptible 15 952 967
% Total 147 983 1,130

o a o %‘u & & ad a od |, . & od
* W3guUeURa susceptibility test AINNAL NASTINIZL aTlsazune 2 38 lmefiewan3s indirect susceptibility test L‘tJWJﬁN’]mgW%

ANulua
LAz 96.8

A15797 4

Direct

sANNTINzIdeTulsARasaen INH neds direct susceptibility test Wieuiu indirect susceptibility test Winfusaeas 89.7
ATNAGIU

. & o & oo a o
b ﬁl\‘iNﬁﬂ’ﬂvaLLﬂZﬂTINmLWW;‘:‘EIEJGL%E]'JEHI?FIEIGGIE]EI’] RMP IﬂEJ'Jﬁ direct susceptibility test tn&unu indirect
susceptibility test *

Indirect susceptibility test

Resist Susceptible Total
= Resist 45 14 59
2 .
S @  Susceptible 13 952 965
g £
§ Total 58 966 1,024

o o 4 & o & ¥ aa P oo @ ag
* WSsumeuna susceptibility test 3NNAL aneimnzideindsaune 2 35 Inefiewenis indirect susceptibility test Lﬂmﬁmmigmm'mvh

wazANNSIzZadaTnlsARarasn RMP Ineds direct susceptibility test Wiguriu indirect susceptibility test WiNfuSaeas 77.5 waz 98.5

ATNAGU

o
£1379N 5

Direct

b AEEANNLILAZANNI Nz T TlsAReseen INH waz RMP lne8 direct susceptibility test Wgunu
indirect susceptibility test*

Indirect susceptibility test

Resist Susceptible Total
=) Resist 25 13 38
2
S &  Susceptible 7 952 959
(@]
3 Total 32 965 997

* wWisuifisuwa susceptibility test 91nNaL anzwzEoinlsaiung 2 35 lnefioia138 indirect susceptibility test Wwidamsgiwaala

wazANNTUNzzadeTulsAResaen INH waz RMP laeds direct susceptibility test Wiguiu indirect susceptibility test Wfu3aeas

78.1 ILaz 98

6 NG
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n13A593, Nz e talsalae iz sEon N
nIauay ‘BanTIagiiendasaansadl uitfiuszndo
wazsanisa e ldlunnlsementia Toedl ameiu
azdesfideTalsnswaulainnndt 5,000-10,000 s
fadans masnuWeialsels smear Aesinnulu ane
yp9fUaefiinsounaluendisdiion s3owaz 57.7 A
Fradvseglsafidudnieslwenvissaawazladdinge
WHANUEBTAE3S smear Wipedapay 3 N13ATIAL MNE
10933 concentrate smear A1NAzNuT bEarANI3Tn
widsangeedaginenlueslansanlys  wingieds
trisodium phosphate wau luganaztglin1939a smear
I§uaddets  mansiaifiadefalanagldnagneosiies
TaTusgfuamninuazUsaiawess 9asaa 33013
Fonldmnzde L@’%aaﬁmmzmmﬁmm 11190999
uﬂa’mﬁﬁﬂmwﬂﬂ%ﬂﬂﬁﬂﬁﬁwaGi@ﬂ’]‘f)ﬁﬁﬁﬂﬁﬂgu s
asre Tailsalaenisdant Nnzaae3eon " nunse
nansavenldidudedelawuafites  wiidadoede
fianalategniininnzde i 1wnsaven U “ves
Selauuafizeuazlsl 1wnsana sualwssdatalse
faenduialsals FamswnzuendeTnlseaaeduis
fi 1dlunsidadedun 97 Alduagndesusiug
waliluniame susaalawesdintalsnsesnduialse
mawzdedudiinudealsalduiuewnin®® smea
wideeldaan s-12 “Uansrsaunndtislunisin drug
susceptibility test N13NA avﬂﬁaammﬁﬂmiﬁmﬁm
weldFunsinuanneutiuetalididudesrignae
Lﬁa@mﬂL%”aj"mimiu@ﬂwma’wﬁﬁﬂﬁﬁmwmiga&Jwi"w
wazr ifnnszaldane wd wiuduielunguned
f8a31n13Res _sfinnudndudessiiniame sunis
Aogwesdeialsn Wewduwuamelumslfeiwaznis
Uszifiunansinm manuhiideTailandoevasdide
masldeneg wan13snwdlant auwal 9 NIna eu
N13RE19183ENTLINANL AnslagAss @B TANS
ne auN1IReenYesdeTaulzAan. NnzAIVe lAUNIS
WeRepgeUnd Fendn direct susceptibility test %38
nsEIANYInAee R e Talsanenasan it uwas 355
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138n31  indirect susceptibility test %GLﬂﬁ%mmgﬁu
WIIZAIVANIUIAYDY inoculums 1o 3FAne aunng
Aoen msudeialsnliiivendeasluemsiaeded
Feow uoglunnuutud199 M wa3nT39931NNTRTeY
spaidagnaziuniold eaadaduressnfidanlfluns
wana odeszduenludontazaves MIC fltdan
MINA DU ANANSENEIENUI MsnzRedaeds di-
rect susceptibility test ILaa1lUNITTIYIIUNANITING
Fouazaann suanuhisedeinlsateand s indirect
susceptivity test Tagldnatlunssesunawas 38
WAz 112 Fu AsESU nsmnededagds direct
susceptibility test AAMNLIVIUNANILAZHAININNE
Slunifiaden1sios INH, RMP uaz MDR-TB &
A 9ARABY_svasnsnzidaialsadildnanseiude
WeuAudn indirect susceptibility test Fos3 direct
susceptibility test asflUselevhnanzsinladie Idaan
deend1 Te1gandt Semasindede dlunisnzde
Sallsawazniane suanlvesiaiadsasieen INH wag
RMP fleifieuiiuds indirect susceptibilty test™ wsl
Wieiue anzfinssanuidsialsaainnisdenuazasaa
NUAANABIANTIAIIIN Fansan wwizdelunsdl
il 9 ”&Jdﬂﬁﬂ'gﬂﬁmiﬁmﬁﬂﬁéa@iam INH, RMP 1.ag MDR-
T8 Tesanlunga sefifidamnishesnialsn ofilsl
e lasUN1IsN¥INNNDY (primary drug resistance) bakn
faeluGoudn dRadoian” vionga sefifidnsins
doentailan efagldsunissnunanion  (secondary
drug resistance) oA ﬂﬂ’mﬁ%’ﬂ%ﬂ%’] Auglad 9 we
YIAYILAZTNYIAHNLRA?
ﬁzwﬁmiﬁmgagﬂumzmﬁlm CRRUGEPREN
13 9anudndasiniseesn MDR-TB lugdaslna
windusesar 1.0 waslugthefiweiunsinuainen
wiriusegay 20.3 Tl w.e. 2541-2542° e dailsn
FanFunssnefilsemerunanidfisasnisheesesn
INH, RMP iag MDR-TB mwﬁaammﬂﬂiﬁwmma
sefuaRegRTesasiusuae sdaunanTlseneg1uiadus
mMadenliiTnsasramdeTalsawamne suaaxlise
eduialsndaeistug ludaatuiisaunuazsile
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gl lseng1u1auI9wie’ 33 direct susceptibility test
Fodunmaifanuiailesaniinngnuazsildnauna
na suAahaseendTalsamindan sl
wIN9NIUsuEETadsadfieansnanssnu Asman
Hoeiunsunsszunnvesiieialsnnne annsvanld
Nnelumssnuivesivisialsn
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A1 9L ansfideunuedalsaluyn  direct
susceptibility test HUselevsinazaiafiansan SNzRe
Toenawlunsdifl ¢ “eidiheiaisefideialsemadeen
INH %50 RMP asarnidiianlunisseeiunaisanii
SlowWleufu3s  indirect susceptibility test MITe
52835 direct susceptibility test HaaulaUr1unans
WATRAINIIINE 9 Tuns3fadenisaeen INH, RMP
w8z MDR-TB sghslsfaudasiniasnisdusg daan
Samnssnwdumauaznanduduwiwesdiasialse
\9% directly observed therapy (DOTS) n13@aaTH
fasuazmaBestig g

naAnssnUsEAe

msfnwillgsums sy yuanpiddeTailsebes
Mrwyais lunszaudns adansndndinnome il
Mg @mIauT NINNANUIITIN IITUASUNT  N1ATY)
9ATIINY) AUTUNNYAT ATFZININGIUIR ARTINIAE
N%0a 91UAaTIINEN T3Ne1U1aTInRaLNgNRTlIA
inlsaen T Jalsawazlsnfasenioned “uius
N3UAILANIIA NIINTI 1013 ¥

v =

LBN 131D
1. fo1y yoUsees. Weolnlsnuazn1snsianievias
UAuRng. lu: dadse AnneTeR 3 ussAntas:

a

Ul USvauud, ey widsegs,  9a9w

NINEa3aY. TasRuNaINIBNINEAY, NPOLTN,
2535.
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Abstract: Oonsaemathum S, Nontasut C, Kateruttanakul P. Comparison between the direct and indirect
susceptibility test of sputum culture for tuberculosis in patients with smear positive sputum. Thai J Tuberc Chest
Dis Crit Care 2008; 29:191-197.

Division of Respiratory Disease, Department of Medicine, Rajavithi Hospital, Department of Medical Services,
Ministry of Public Health.

Introduction: The indirect susceptibility testing of Mycobacterium tuberculosis for isoniazid and rifampicin appears
to be a slow method that may cause treatment failure because of drug resistant tuberculosis especially in multidrug
resistant tuberculosis. The direct susceptibility test by sputum concentrate method would avoid the delay of times
requirement for the indirect susceptibility test and therefore benefit for treatment of drug resistant tuberculosis.
Objective: To assess the sensitivity and specificity of direct susceptibility test (DS) compared with indirect
susceptibility test (IDS) to isoniazid (INH), rifampicin (RMP) and MDR-TB.

Method: Prospective analytical study by using smear acid fast bacilli positive sputum more than 1+ of sputum
concentrate method obtained from 1,442 patients of chest clinic of Rajavithi hospital between October 2001-
September 2006. A comparison was made between the direct susceptibility test and the indirect susceptibility test
for INH, RMP and MDR-TB.

Results: The direct susceptibility test showed 92.7 percent agreement with the indirect susceptibility test. The
results were obtained in average of the 38 days and 112 days for DS and IDS respectively. The results of drug
resistance to INH, RMP and MDRT-TB by indirect susceptibility test were 13.9%, 5.6% and 3.3%, respectively and
by direct susceptibility test were 16.5%, 6.2% and 4.2%, respectively. The sensitivity and specificity for diagnosis
of drug resistance to INH, RMP and MDR-TB by direct susceptibility test were 89.7%, 77.5% and 78.1%,
respectively and 96.8%, 98.5% and 96.6%, respectively compared to the indirect susceptibility test.

Conclusion: This study has indicated the usefulness of the direct susceptibility test by sputum concentration
method with smear positive sputum samples to detect most of the cultures resistant to INH, RMP and MDR
especially in suspected cases of drug resistant tuberculosis. The direct susceptibility test has moderately sensitive
and highly specific for diagnosis of drug resistance to INH, RMP, and MDR-TB compared to the indirect
susceptibility test. The direct susceptibility test is inexpensive, reliable and more rapid than indirect susceptibility

test.
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Abstract: Kamolwat A, Phanrod N, Chamnangrom S, Multi-drug resistant tuberculosis (MDR-TB) situation in
Public Health Region 13 in 2003-2007, Thai J Tuberc Chest Dis Crit Care 2008; 29:199-206.
Office of Disease Prevention and Control 5, Department of Disease Control, Ministry of Public Health

Multi-drug resistant tuberculosis (MDR-TB) is threatening health problem to tuberculosis program. World
Health Organization (WHO) ranked Thailand 18" from 22" high TB burden countries (HBCS).

The purpose of this study is to review tuberculosis drug resistance situation in public health region
13 for proper interventions to prevent serious TB drug resistance. It was retrospective study performed by
collecting data from laboratory tuberculosis registration at laboratory unit of Office of Disease Prevention and
Control 5 (ODPC 5). From fiscal year 2003-2007, the result of this study revealed that there were 2,623 smear
positive cases sent to culture and drug sensitivity test. 72.4% were male mean age was 47.18 years and 88.5%
had no history of previous TB treatment. Among TB cases who had history of previous TB treatment (old case),
the trend for any TB drug resistance declined. (96.4%, 98.3%, 81.7%, 83.3% and 62.5%) The trend for MDR-
TB also declined during 2003-2006 from 38.2%, 22.4%, 21.5% and 17.9% respectively but increased dramatically
in 2007 to 37.5%. Among those TB cases who had no previous TB treatment (new case), the trend for any TB
drug resistance declined during 2003-2006 (14.4%, 6.7%, 9.6% and 7.5%). But increased dramatically in 2007 to
23%. In contrast, the trend for MDR-TB was increasing every year and highest in 2007 (0.7%, 0.5%, 1.4%, 1.2%
and 6%). This study also revealed that history of previous TB treatment was significantly associated with MDR-TB
(p - 0.0001) as compared to those who were new cases.

In conclusion, in 2007, we found MDR-TB among new TB smear positive cases higher than the result
of national TB surveillance among the same group as follow 2.02% (1997), 1.06% (2001), and 1.65% (2006).
Those who had history of previous TB treatment (old case) had chance to be MDR-TB more than new TB cases.
Therefore we should sustain TB drug resistance surveillance in Public Health Region 13. To achieve MDR-TB
control, the early efficient case detection and quality of DOTS strategy as recommended by International Standards

Tuberculosis Care (ISTC) was essential to prevent TB serious problems.
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Abstract: Sukkul A. Treatment outcomes in TB/HIV co-infected patients after an implementation of TB-HIV
integrated-care program. Thai J Tuberc Chest Dis Crit Care 2008; 29:207-217.

Department of Medicine, Makarak Hospital, Kanchanaburi, Ministry of Public Health.

Background: The impact of antiretroviral therapy (ART) on survival among patients co-infected with HIV and
tuberculosis (TB) has been well established in a number of clinical trials. Embarking this strategy into real-life
practice has however been unsatisfied. TB-HIV integrated-care program, a campaign advocated by WHO, has
been implemented in Thailand over the last few years aiming to provide appropriate treatment and care with the
ultimate goal of achieving better clinical outcomes in this group of patients.

Objectives: The purposes of this study were 1) To evaluate the effectiveness of TB treatment in TB/HIV co-
infected patients following the implementation of TB-HIV integrated-care program at Makarak hospital. 2) To
evaluate clinical efficacy of ART in TB/HIV co-infected patients.

Method: A retrospective study was conducted by reviewing medical records of patients registered to tuberculosis
clinic at Makarak hospital between 2002 and 2007.

Results: HIV co-infection was diagnosed in 233 (15.9%) out of 1,467 tuberculosis patients registered during the
study period. The mean age was 35.2 years (range 19-64 year) and 61.4% were males. Approximately seventy-
five per cent of patients had pulmonary tuberculosis while one-fourth presented with extra-pulmonary tuberculosis.
Multi-drug resistance tuberculosis was identified in 28 cases (12.0%). Seventy per cent of patients had CD4 count
lower than 100/mm°® at the time of TB diagnosis. After the implementation of TB-HIV integrated-care program,
voluntary counseling testing (VCT) has been offered to patients in TB clinic at 49.4% and 70.4% with success rates
of 60.3% and 82.1% in 2006 and 2007, respectively. In 2007, 57.8% of tuberculosis patients had HIV screenng test
performed. The identification of co-infection rate increased from 14.0% to 23.6% after the VCT program. Increasing
proportion of TB-HIV co-infected patients were able to access to ART from 13.6% to 66.0% With regard to
tuberculosis treatment, curative/complete-treatment rate rose from 30.7% to 44.7%; lost-to-follow-up rate de-
creased from 15.0% to 6.4% while tuberculosis-related mortality declined from 46.4% to 23.4% with the program
implemented. Patients receiving ART had significant better clinical outcomes for both tuberculosis treatment and
mortality rate (p<0.001). Although majority (51.9%) had ART commenced after 2 month of TB treatment, one-third
of patients had ART initiated upon the completion of TB treatment. CD4 count improved substantially with ART
from a median of 69.3/mm’ to 190.0/mm’ at sixth month of treatment. Immune reconstitution syndrome (IRIS)
were identified in four patients. One patient was died while receiving ART and IRIS was presumed to be the cause
of death.

Conclusions: TB-HIV integrated-care program implemented at Makarak hospital led to increased HIV-surveillance
rate and higher recognition of TB/HIV co-infection. In addition, it was evident that co-infected patients receiving
ART had statistically significant lower mortality rate and better tuberculosis treatment outcomes. It is imperative for
physicians to consider an appropriate treatment plan for both HIV and tuberculosis treatment in co-infected patients

at the time of diagnosis.
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Abstract: Subhannachart P, Vijitsaghuan C, Tungsagunwattana S, Nikomprasart S. Result of the trans-thoracic
fine needle aspiration of the mass-like lung lesion under computed tomography guidance. Thai J Tuberc Chest Dis
Crit Care 2008; 29:219-229.

Chest Disease Institute, Department of Medical Services, Ministry of Public Health.

The purposes of the study: To assess the sensitivity of the trans-thoracic fine needle aspiration of the mass-
like lung lesion and the factors influenced satisfied specimen. To evaluate the complication rate of this procedure
and the factor that increased the risk of complication.

Materials and Methods: This study was done retrospectively in the 320 patients had mass-like lung lesion who
trans-thoracic fine needle aspiration were done under computed tomography guidance.

Results: The satisfied specimen from this procedure was 92.2%. The sensitivity of this procedure was 91.5% for
malignant lesion, 50% for tuberculous infection, and 34.4% for other infections or inflammatory lesions. The
satisfactory of the specimen tended to decrease slightly in the deeper lesion. Pneumothorax was the most
common complication, found in 14.4% and only 1.6% required intercostal chest drainage. The factors influenced
increasing pneumothorax rate were passing of needle through emphysematous lung, passing of the needle through
the fissure, and needle passing the lung more than 1 centimeter.

Conclusion: The trans-thoracic fine needle aspiration of the mass-like lung lesion had high sensitivity especially
in malignant lesions. The complications were low and mild. The most common complication was pneumothorax.
To decrease risk of pneumothorax, avoidance of passing the needle through emphysematous lung and fissure

should be considered.
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Abstract

Objectives: To study the outcome of acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) in
medical ICU, Ramathibodi Hospital and identify factors that contribute independently to mortality.

Study design: Retrospective study

Methods: All patients admitted in medical ICU between January 1998 and December 2002, that met the criteria
of the American-European Consensus Conference for ALl and ARDS were reviewed. The data collection included
patient baseline characteristics, risk factors for ARDS, initial PaOz/FiOZ, PaOZ/PAOZ, static lung compliance, best
PEEP level, APACHE Il score, associated early and late nonpulmonary organ dysfunction, mode of ventilator,
ventilator days, outcomes and complications. The probability of death and median survival time were assessed by
Kaplan-Meier method. Prognostic factors associated with mortality were determined by Cox Proportional Hazard
method.

Results: A total of 48 patients met the criteria of ALI and ARDS. The mean age of these patients was 46.8 *+
18 yrs. Direct lung injuries were the most common causes of ARDS in this series (35/48), of which pneumonia
attributed to the majority of cases (80%). The mean APACHE Il score of the group was 20.9 *+ 7.4, with 70.8%
hospital mortality. Main cause of death was multiple organ dysfunction, while refractory hypoxemia was less
common. Factors independently associated with mortality were initial APACHE Il score of more than 20 (hazard
ratio, 2.09; 95%Cl 1.02 to 4.32) and the presence of circulatory dysfunction 24 h after the onset of ARDS (hazard
ratio, 5.78; 95%Cl 2.11 to 15.86).

Conclusion: Mortality rate of ARDS in medical patients had been unchanged. The extreme high mortality (70.8%)
in this group could be due to the high proportion of patients with pneumonia and sepsis. Only initial APACHE I
score of more than 20 and the presence of circulatory dysfunction were found to be the independent predictors
of mortality. These further confirmed and emphasized the concept of “lung as a part of systemic inflammatory
process” in ARDS.
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Introduction

Since its recognition’, acute respiratory distress
syndrome (ARDS) has continued to carry a high
morbidity and mortality rate. Despite modern aggres-
sive supportive treatments and ventilatory support, the
mortality rate was approximately 40 to 50%.” Many
investigators have examined the factors affecting the
outcome of ARDS, and univariate and multivariate
analyses have identified multiple factors of prognosis.”®
Acute Physiologic and Chronic Heath Evaluation I
(APACHE II) score was found to be correlated with
survival outcome in ARDS patients.” Previous studies
in Thai patients have not analyzed APACHE Il score as
a prognostic factor. The aim of this retrospective study
was to analyze the outcome and the prognostic
factors of ARDS patients in medical ICU, Ramathibodi
Hospital.

Materials and Methods
Data collection

We reviewed all patients admitted in medical
ICU between January 1998 and December 2002. Clini-
cal data and chest radiographs of these patients were
reviewed for ARDS criteria.

ARDS was defined according to the criteria of
the American-Europian Concensus Conference’
presence of bilateral infiltrates on a chest radiograph;
acute onset arterial hypoxemia with F’aOZ/FiO2 lower
than 200 regardless of PEEP level; pulmonary arterial
occlusion pressure lower than 18 mmHg or no clinical
evidence of left heart failure.

Data reviewed at the time of onset of ARDS

- age

- sex

- underlying diseases

- immune status; immunodeficiency was cate-

gorized as: corticosteroid therapy = 15
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mg/day more than 2 wks, immunosuppres-
sive therapy, and neutropenia (absolute
neutrophil < 1,500/mm®)

- predisposing factors for ARDS (direct or in-

direct lung injury)

- pulmonary arterial occlusion pressure (mmHg)

- lowest F’aOZ/FiO2 and F’aOQ/PAO2

- initial static lung compliance (ml/cmHQO)

- best PEEP level (cmHZO)

- APACHE Il score

- number of nonpulmonary organ dysfunction
Data reviewed after 24 hrs of ARDS onset

- mode of ventilator

- number of nonpulmonary organ dysfunction

- hospital outcomes and causes of death

- complications

- ventilator days
Definition of nonpulmonary organ dysfunction”” "

Neurologic dysfunction: Glasglow Coma Score
(GCS < 13)

Circulatory dysfunction: systolic blood pressure
< 90 mmHg or the need for treatment with any
vasopressor

Hematologic dysfunction: platelet count < 80,000/
mm

Hepatic dysfunction: serum bilirubin > 2 mg/dl
or serum SGOT, SGPT = 5 times of normal limit or
prothrombin time (PT) > 3 seconds than control

Renal dysfunction: serum creatinine > 2 mg/dl

Statistical analysis

The results of patient characteristics data are
reported as mean + SD. Kaplan-Meier method was
used to estimate the probability of death and median
survival time. Differences with a P-value lower than
0.05 were considered significant. Cox Proportional Hazard

method was used to determined prognostic factors by
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adjusting confounders. The hazard ratio and 95%
confidence interval (Cl) were estimated and described.
Prediction score was calculated by summing the
hazard ratio associated with each prognostic factors.
The prediction score was then used as the variable of
a logistic regression analysis. The probability of death
was determined. All statistical analysis was done with

STATA version 7.0 software.

Results
Patient characteristics

Between January 1998 and December 2002,
48 patients met acute lung injury (ALI) or ARDS
criteria. There were 23 men and 25 women, age 46
+ 18 yrs. Forty (83.3%) patients had underlying
diseases such as diabetes (n = 11; 27.5%), SLE (n =
7; 17.5%) and CRF (n = 6; 15%). 50% of patients
were immunocompromised host. Direct lung injury was
the majority of predisposing factors for ALI and ARDS
(35/48; 72.9%). The most common cause of direct
lung injury was pneumonia. Nonpulmonary sepsis was
the most prevalent of indirect lung injury as predispos-
ing conditions. Mean F’aOz/FiO2 was 102.5 + 42.8.
Mean initial static lung compliance was 27 + 7.5 ml/
cmH O (n = 12). The average best PEEP level was
8.8+ 2.4 cmHQO. Mean APACHE Il score was 20.9 *
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7.4. Initial average nonpulmonary organ dysfunction
was 1.42 organs/patient and increased up to 2.25
organs/patient after 24 hrs. (Table 1) There were 34
hospital deaths in this study group which contributed
to a 70.8% mortality rate. Multiple organ dysfunction
was the most common cause of death (30/34; 88.2%).
Refractory hypoxemia was the less common cause of

death (3/34; 8.8%).

Univariate analysis

In univariate analysis, the following parameters
were found to be significantly associated with mortality
. presence of underlying diseases, initial GCS < 13,
presence of circulatory and renal dysfunction after 24
hrs of ARDS onset, and APACHE Il score = 20. Other
respiratory and hemodynamic variables were not sta-

tistically significant. (Table 2)

Multivariate analysis

The results of Cox Proportional Hazard method
are shown in Table 3. The presence of circulatory
dysfunction after 24 hrs of ARDS onset and APACHE
Il score more than 20 were independently factors
associated to mortality with a hazard ratio of 5.78
(95% Cl 2.11 to 15.86) and 2.09 (95% Cl 1.02 to
4.32), respectively. (Table 3)
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Table 1 Patient characteristics

Characteristics
Sex, n (%)
Male
Female
Age, yr = SD
Underlying diseases, n (%)
Absent
Present
Diabetes Mellitus
Systemic lupus erythematosus
Chronic renal failure
Cirrhosis
Hematologic malignancies
Cerebrovascular disease
Others
Immunocompromised state, n (%)
No
Yes
On prednisolone = 15 mg/day
On immunosuppressive drugs
HIV infection/AIDS
Neutropenia
Predisposing factors for ARDS, n (%)
Direct lung injury
Pneumonia
Pulmonary tuberculosis
Aspiration
Empyema thoracis
Near drowning
Indirect lung injury
Sepsis
Leptospirosis
Pancreatitis
Liver abscess
Drug induced vasculitis

Corrosive agent ingestion

113 1990ilsm Tsansnsenuasiavdtininga

N (%)

23 (47.9)
25 (52)
46.8 + 18

8/48 (16.7)
40/48 (83.3)
11/40 (27.5)
7/40 (17.5)
6/40 (15)
3/40 (7.5)
1/40 (2.5)
1/40 (2.5)
20/40 (50)

5
5

24/48 (50)

24/48 (50)

18/24 (75)
13/24 (54.2)
4/24 (16.7)
2/24 (8.3)

35/48 (72.9)
28/35 (80)
4/35 (11.4)
1/35 (2.8)
1/35 (2.8)
1/35 (2.8)
13/48 (27.1)
6/13 (46.2)
3/13 (23.1)
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Characteristics

PaOz/FiOZ, mean + SD
PaOz/PAOZ, mean + SD
PCWP, mmHg £+ SD (n = 14)
Best PEEP, cmHzO + SD
Initial static lung compliance, ml/cmH O + SD (n =12)
APACHE II score, mean = SD
Organ dysfunction at ARDS diagnosis, n (%)
Glasglow coma score < 13
Circulatory dysfunction
Coagulation dysfunction
Hepatic dysfunction
Renal dysfunction
Organ dysfunction after ARDS diagnosis 24 hrs, n (%)
Glasglow coma score < 13
Circulatory dysfunction
Coagulation dysfunction
Hepatic dysfunction
Renal dysfunction
Mode of ventilator, n (%)
CMV
PCV
Ventilator days, median (range)
Complications, n (%)
Pneumothorax

Ventilator-associated pneumonia

102.5 + 42.8
0.165 + 0.087

14.1 £ 3.5
8.8+24
27£75
209+7.4

8 (16.7)
20 (41.7)
9 (18.8)
13 (27.1)
18 (37.5)

15 (31.3)
29 (60.4)
23 (47.9)
18 (37.5)
23 (47.9)

9 (18.7)
39 (81.3)
10 (1 - 60)

11 (22.9)
5 (10.4)
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Table 2 Median survival time, and death rate according to prognostic factors

Factors Death Total of Death Median P-value

cases rate/100/ survival

days time (days)

Underlying diseases

present 31 40 0.052 10
absent 3 8 0.017 32 0.035
Risk factors for ARDS
Direct lung injury 28 35 0.049 10
Indirect lung injury 6 13 0.028 8 0.054
Nonpulmonary organ dysfunction at ARDS diagnosis
GCS <13
Yes 8 8 0.123 3
No 26 40 0.037 12 0.019
Nonpulmonary organ dysfunction after 24 hrs of ARDS onset
Circulatory
Yes 29 29 0.108 8
No 5 19 0.009 - <0.001
Renal
Yes 20 23 0.076 7
No 14 25 0.027 16 0.028
APACHE II score
<20 13 24 0.024 17
> 20 21 24 0.091 4 0.0017

Table 3 Prognostic factors of death for ARDS patients: Cox proportional hazard model

Factors Hazard ratio (95% CI) P-value
APACHE Il score = 20 2.09 (1.02 - 4.32) 0.045
Presence of circulatory 5.78 (2.11 - 15.86) 0.001

dysfunction after 24 hrs
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Figure 1 and 2 showed Kaplan-Meier survival The prediction score, defined using the hazard
curve for the study group. The median survival time ratio for each prognostic factor of the multivariate
for patients with circulatory dysfunction after 24 hrs of model, are shown in Table 4. The probability of
ARDS onset was 8 days (P-value < 0.001), and for hospital mortality for each patient was calculated by
patients with APACHE Il score more than 20 was 4 logistic regression analysis. A graphic presentation of
days (P-value 0.0017). the hospital probability of death is shown in Figure 3.

Kaplan-Meier survival estimates, by circulatory dysfunction after 24 hrs

8

No circulatory dysfunction

0.75

0.50

0.25

Circulatory dysfunction

P < 0.001

0.00

T T T
60 80

©

* time (Mt):lays )

Figure 1 Kaplan-Meier survival for the study group stratified by circulatory dysfunction

Kaplan-Meier survival estimates, by APACHE Il score

1.00

0.75

APACHE Il score < 20

0.50

025

APACHE Il score = 20

P = 0.0017

0.00

. 40 60 80
Time ( days )

Figure 2 Kaplan-Meier survival for the study group stratified by APACHE Il score
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Table 4 The prediction score using the hazard ratio of the multivariate analysis

Prognostic factors Prediction score
Presence of circulatory dysfunction after 24 hrs 5.78
Presence of initial APACHE Il score = 20 2.09
Presence of circulatory dysfunction after 24 hrs 7.88

and initial APACHE Il score = 20
Absence of circulatory dysfunction after 24 hrs 0

and initial APACHE Il score < 20

Figure 3 Probability of hospital mortality and the prediction score
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Discussion

The results of this study show that: (1) the
hospital mortality of ARDS patients remain high; (2)
PaOQ/FiOZ ratio and best PEEP level were not signifi-
cantly associated with mortality similar to previously
report; (3) the presence of initial APACHE Il score
more than 20 and circulatory dysfunction after 24 hrs
of ARDS onset are independent prognostic factors of
hospital death in medical ARDS patients.

Measures of severity of illness have variable
success in predicting ARDS-associated outcome.
Some studies have found that APACHE score predict
outcome for ARDS,""" this has not been confirmed by
other investigators. Zilberberg MD et al* reported that
APACHE |l score was not an independent factor of
hospital mortality. Previous study in Thai patients have
not assessed the influence of APACHE Il score as the
prognostic factor. We choose APACHE Il score in this
study because it is routinely used in medical ICU,
Ramathibodi Hospital. For the break point of 20, the
area under the ROC curve of APACHE Il score was
0.67 (sensitivity for correctly predicting death of 61.7%
and 78.6% specificity for the prediction of death).

As with the previous reports,”* the initial sever-
ity of the gas exchange impairment associated with
the ARDS was not a reliable predictor of outcome in
this study.

In the study of Kiatboonsri et al,' hospital mortal-
ity of ARDS in Thai medical patients was 60.87%. In
the other studies in which the causes of ARDS
medical and infectious, the mortality rate
exceeded 50%."° It has been suggested that mortality
of medical patients is much higher than that of surgi-
cal patients with ARDS. Therefore, the mortality rate of
70.8% in this study was not unexpected. Our study
included a high proportion of immunocompromised
patients (50%). In addition, most of the predisposing

factors for ARDS in our study were infectious process
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such as pneumonia, pulmonary tuberculosis,
nonpulmonary sepsis, leptospirosis. These could ex-
plain our high hospital mortality rate.

In conclusion, we identified only two indepen-
dent predictors of death in our population of ARDS
patients: a presence of initial APACHE Il score > 20
and development of circulatory dysfunction after 24 hrs
of ARDS onset. These finding confirmed the concept
of “lung as a part of systemic inflammatory process”
in ARDS.
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wuamen1sauartlae Septic shock

Suspect septic shock (SIRS = 2 + Ps < 90 mmHg)

!
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1l5218u978 Unconsciousness or respiratory failure
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Abstract: Pipatvech K. Implication of the sepsis treatment protocol in Uttaradit Hospital for improving mortality rate.
Thai J Tuberc Chest Dis Crit Care 2008; 29:241-251.

Department of Medicine, Uttaradit Hospital, Ministry of Public Health.

Background: The high mortality rate of septic patients in Uttaradit Hospital was due to the delay in diagnosis and
improper management in the first six hours. The integration of sepsis treatment protocol into clinical practice might
be useful tool for rapid diagnosis and treatment. Early attack to source of infection and effective supportive
treatment may lead to normal organ system function and also reduce the complications, mortality rate and cost
of treatment.

Objective: To assess mortality rate before and after implementation of sepsis treatment protocol in Uttaradit
Hospital.

Method: This prospective study were conducted in post-protocol septic patients during August 2007 to January
2008 compared with retrospective medical reviews in pre-protocol septic patients during February to July 2007.
Result: There were 448 septic patients included in the study. Four patients were excluded because of failure to
fulfil the diagnostic criteria. The mean age of both groups were 62 years old. Mean APACHE Il score were 22.57
VS 23.1. After septic protocol implementation, the mortality rate was significantly reduced from 67% to 52%
(p < 0.001). The inadequate fluid resuscitation, delayed starting time of initial antibiotic treatment and organ failure
were associated with increasing mortality rate (o < 0.001) in both groups. Rate of ICU transferring was increased
from 18% to 43% (p < 0.001) as well as rate of initial antibiotic receiving in three hours from 49% to 63% (p = 0.02).
Furthermore, the length of hospital stay tended to be shorten in contrast with prolonged ICU stay (p = 0.99, 0.13
respectively). The pre-protocol cost of treatment was not increased compared to the post-protocol (p = 0.15).
Conclusion: The implementation of sepsis treatment protocol was benefit for mortality rate improvement but not

for hospital cost-saving.
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