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ASUNNZAT AATTIVNEIVIA UN1INEIALHTNA

nssnuTiRlsafia 9U (remission) 81M137T waglddionnisaungaeila n133nw1e98  inhaled
corticosteroid il#n1387L VrasMannaNanatiNnY aeslsAmn aenandnL udsasdiiuagesnodaiia uas
Tsnfinfiguusoannandu 1mguilefivinlfernsvasisafiandvanina  detunalndivinlinnssnt viielunaeaiiand
A3 dsazaauealindudislndustinaslisnen nalndenanaleun 1. nswdssutassedudulunisisedenis
5. Ulneanizioan "N AUT9wInges (environmental epigenetic) 2. T lymphocyte ¥3aUnd (naive T cell) Wagw
Wu Th2 cell wag 319 Th2 cytokine AN (Th2 commitment) 3. A3 “§f AU 138NN (allergen exposure)
4. $FARNNIENL Uldiaen13suse indoleamine 2, 3 dioxygenase Y89 dendritic cell F9pBNENEEUEINNTABY
uadliAnN18NL Uvas T cell 4. Th17 cell u helper T cell wfianils $7¢ interleukin 17 Sunumyinlslandiaguuse
TagslfiAe neutrophilic airway inflammation waziilwwasfiness corticosteroid @9nuNNTINBIRAY  inhaled
corticosteroid 1311 1%#a1%u Th17 cell anas

widnsinulandiariliennisvessdiemely (clinical remission) AaN WAn138NL UYBIHARAANEIAY
ﬁﬂLﬁuagaEm(ﬁiaLﬁm (ongoing active airway inflammation) 913itfin complete remission N1IARNBINVIIBINITVD
Tsnfinorameliludaeiesu uitssanasesas 30-80 vasfiaenguiidl clinical remission fan1sfanduandnlu
LatsieNt (relapse)’ Inefilsingu wm&pﬁaﬂﬁm’“@m U9N13ANWIL %91 chronic airway obstruction & %
yligaefianns relapse Yavieilvglaeanizauii uuni* waz@edn ongoing airway inflammation iunaln
wanlun1svilFAe persistent airway obstruction™ ¥1le1M15 relapse’™ waziin asthma exacerbation T9enatings

wiifaelsndinaglussiuninugutseas (mid persistent asthma)

SULIARNIHTUA 24 unTIAN 2552
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Remission of asthma

Jaudelaifidaninnanawes asthma remission
fidufieansuiuialy Fefesedemdrinninainnis
Anwee 9 AeIfudasINIsia asthma remission” 99
Tawn

1. Complete remission ﬁam’,}x‘ﬁl@ﬂ’gﬂiﬂﬁﬂ Y
dnuadeluiinndaléun 1. lifienamelafi esin
2. 13§l asthma exacerbation 3. L3 bronchial
hyperresponsiveness (BHR) 4.  normal lung function
5. wgalden inhaled corticosteroid (ICS) o1

2. Clinical remission  Aanazfifuaglaifiannns
melafi o9 30 asthma exacerbation Taglaifinig
e ICS

e n13AN¥7iTe31 RHINE (Remission of asthma:
a prospective longitudinal study from north Europe)
study”® ¥ims “15adne e TanRd o 1,153
A fiflongaeming 26-53 U idunan 2 T (sou
W.6. 2542-2544) L‘ﬁamﬁm’]miﬁ@ asthma remission
TaefinsAnunilldiafiensves asthma remission 91
Huaglaifiannsiinfinseriusgedes 2 U Iaglsifinig
Wesnufiarag WU remission rate UseaNgs 20.2 69
1,000 AWEIATU WAL remission rate m@‘%ﬂuﬁgﬂaﬁlﬁ@ﬁ
e _uyvia §uaedifl clinical remission dinuuguasnga
flanlaiguuss agelafionu msfinwil Seeefiqndoufie
Lﬂumaﬁﬂmﬁmé’y%@qﬂammwmu (self-reported data)
it

® Remission rate ¥89 childhood asthma N9
3N mouASepaz 10-70""

o {ALaudIAIATULIIYRILTAT IUNNUADAT
A19LAA asthma remission %aaﬂmm cohort study WU
Juanfis viral-induced wheeze asd asthma remis-
sion _snddinfidulaafinriingunss”®

° ﬁgﬂ?ﬂiﬁﬂﬁ@‘ﬁl remission £9A93 abnormal lung
function test, BHR LLag subclinical airway inflammation

LazL g9¥iaztia asthma relapse Agnas’

Asthma Remission 75

Ongoing airway inflammation during
clinical remission

AN9AN¥IYDY Van den Toorn WAZARE WU
fousfidilaglaifioniansnetion 12 iew vaud lallalden
inhaled corticosteroid  (#3aBniemilon aeinEtaeng
Tuszee clinical remission) lLilawungAINI1 napaas
y09fUaemanHazUTIAAINNNTENL U WUdmaeaaNgd
ongoing active inflammatory process fagfaLIan NI
HANY1ATI999AINNNAUNAYDY  bronchial biopsy U89
faslsefiangui ann199 bronchoscopy LU3e
Weuduvasauund  wudnludu epithelium ay
subepithelium vasgaglanfiondail fuananadonda™
myelin basic protein (MBP), tryptase, chymase, CD25
way interleukin  (IL)-5 Fouu marker v9 airway
inflammation _$n31AuUNG Usuanils napnanvasrlae
§n13 ¢ Y9 activated T cell, eosinophil Wag mast
cel msAnwBu q dagBuduin fraengud clinical
remission €9@YE bronchial hyperresponsiveness o
n3eudag methacholine wazmasnwgtaengaiidaeen
combination 3%%4479 inhaled corticosteroid (ICS) wag
long-acting BZ agonist (LABA) WuLIaN 3 1Hew Yaean
marker 89 airway inflammation %Giﬁl,m' airway
hyperresponsiveness, exhaled nitric oxide wag tryptase
density 1% airway mucosa”® #g19lsneny Uslevs
2828199 Tingaengud clinical remission el
Ics Folalidufinguuiia

feusiindUaeazlaifionns nudmasnauveesUae
NaUdl airway remodeling ¥ALaw’ 1 ©931 subclinical
airway inflammation 1 LA airway remodeling Lag
Wutlade“gesonisiin  asthma relapse huLIa1
693" (;J‘Uﬁ?i 1)
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Disease Disease
risk induction

Susceptible genes

Th2 i |mmune
deviation

i i cytoklnes
Early life environment

maternal programming
Allergen (+)
Infection (-)
pollution (+)

Disease
consolidation

cytoknes(

|nf|ammat|on
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Disease
progression

Acute

inflammation

mediators
Allergen
viruses Growth \
polll:l)Jteatnts factor symptoms
| /

Alrway
remodeling

Chronic

cytokines

suft 1 maifielsafia’

Mechanism 989 ongoing airway
inflammatory process
1. Environmental epigenetic

Epigenetic regulation 9 mMIaeuntasues gene
expression TaglaliRgafuarufinUnfives DNA sequence
eawdialenn Wiulsafia " fu envionment %
environmental tobacco smoke (ETS), allergen, antibi-
otics, air pollution azfnnsasuul astud gene 19g
35UauN"37538n97 epigenetic Mlinseduns 319 Th2
cytokine waibiigafudugan1s 319 Thi cytokine &
MAAALIARA LAZAANITENL UYBINADAANATNNN

Epigenetic dinalnn1siia 2 nalnaignuds

'
=

1. DNA methylation Aan13t6is methyl group #
cytosine residue A39USLIBIS CpG site va9 DNA T
{naglnany promoter region q?fmmmmﬁ 319 Th1 %38
Th2 cytokine HaflLAsRuAAsaNN DNA methylation ¥l
lagn1s 519 cytokine

DNA methylation Tugiaglsndia Awayinld Th
cell "¢ plasticity Tun13 differentiation nan3fe
differentiate tUiu Th1 cell Howag we differentiate LU
1 Th2 cell ma‘%u ﬁLﬂuLﬁuLﬁa@mmﬁ@ demethylation

U IL-4 gene A39suMsTISENd1 conserved intronic
regulatory element Wagiin hypermethylation AU
IFN-y promoter”™ aina1s@neInudnavinline
methylation ¥89 IL-4 gene Az lALAa Th1 differentia-
IFN-Y

promoter M 1ALAR Th2 differentiation tag IL-4 produc-

tion” §39NUI1N  hypermethylation ¥99
tion WenANaENUIN methylation 989 IFN-Y promoter
AeTisunis CoG™ wag CpG '™ 9 CpG™ agluviion
activator protein 1-binding site ¥89 transcription factor
activator protein 1 (AP 1) %#&9a1nsia methylation %%

13 13139400 binding site 741 wWlade n13
WA AU IWINAeNUI9RE9Yn  diesel, Aspergillus
fumigatus Y LAA hypermethylation 71U IFN-Y promoter
LAy hypomethylation NU IL-4 gene™

2. Post-translational modification eLANTEUUNT
acetylation, methylation, phosphorylation, Wwag
ubiquitination ﬁLﬁ@%uﬁU histone Wa¥®9 modification
91 ALAAN1T 579 cytokine Lagn139n1A chromatin
WASU transcription factor L‘éTﬂvLﬂJﬂ‘Jz(;ju gene ‘*7{
AIUANNNT $19 oytokine W3arIHAANTEUSINNS $1g

cytokine 1aen159nls chromatin WdulnAeausduTu
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AWl el transcription factor W1lUnIze gene

o epigenetic Lﬁ@%mt,a”a%@hﬁuiﬂﬁ@gﬂ
dsznauiudagdudelaiinisinule 1w1sailinag
Waguwlasinauduund  deiudessunginiladeded
ongoing airway inflammation mnmam:@jmaﬂ Th2

cytokine

2. Th2 commitment

Tsadadulsafiieadostiuiiumm The cell was
Uuauves Th2 cytokine dsduAnUnd Wevinis
araanaaeanvasfiaglanfinasnudnidrmasnangean
(bronchoalveolar lavage fluid) ve9gUaglsnfind %
Usznouned Th2 cytokine Toldun IL-3, IL-4, IL-5 wag
GM-CSF lutfanas_and1idsnasaangaauasauing
Tuvasdivanamas interferon-y luthdnsnasnaniay
199518 13ATinaNaanave laluanssanneuUn g Usana
989 Th2 cytokine WisuAnaInng Seufisidu wmane
Gloviinsia The cytokine messenger RNA (mRNA)
Tw ansveegtielsnfindieds real time RT-PCR Wy
’i’l@jﬂﬂﬂiﬁ@ﬁ@ﬁﬁ?ﬁ@ allergic 1ag non-allergic asthma
SUSanawes The cytokine MRNA (IL-5 wag IL-13) B9
I 15eesuiild $roiulusiu Th2 cytokine 31Andn
AUUNABE9lNE AgN19 06 wonaNuRINUI
U33104989 Th2 cytokine “dWUITUAIINWLIYY eosi-
nophilic airway inflammation Tugv38l3m%in* 1§31 The
cytokine # v 1#LAA airway inflammation

g IL-4 uag IL-5 lunasnanyeerUls
Tsafia $19810 T cell M57i T cell 319 Th2 cytokine
TurSanasnnduld wmanz T cell vosftiedivanawos
transcription factor 71941 GATA-3 %ﬂﬁmﬁﬂﬁmzﬁu
gene 189 IL-4, IL-5 waz 1L-13 LiixTu

GATA-3 1% pleiotropic transcription factor 4@
agflungn Ca zinc finger family wuogluwaaiaien

Asthma Remission 77

mangsialawn Th2 cell, mast cel, eosinophil, ba-
sophil aaﬂaw“ﬁgmzéumi 379 Th2 cytokine N)N¥in vz
The transcription factor ¥aA3% aaﬂaﬁdﬂﬁwﬁumi 319
Th2 cytokine LESYRALAYY WX nuclear factor of acti-
vated T cell (NFAT) aaﬂqm’%ﬂﬁzéumﬁ $19 1L-4 winsin
$lo naive T cell wWialusu The cell agiiuSsnawes
GATA-3 Wisituidee q Wisvnlsnanewds The cell oehs
NY 30 wonantw GATA-3 §9 snsawaen Thi cell
Wndusn 319 Th2 cytokine aulufl @ $19u6 Th2 cytokine
Wieongnaifies 3070 Th1 cell sunanewdu The cel
GATA-3 epngmssuLswIzlngduiu 18 DNA
fifiarsures nucleotide 1w 5-GATA-3 (GATA binding
site) T9pgjuns IL-4, IL-5, IL-13 promoter aenglafiny
ANBALNIINTTHUNINNUYEY Th2 cytokine gene LAAE
Fanlag GATA-3 H318821BYnUnItHABURANANSTL WY
91 MIMIVANNNT 319 IL-4 1A GATA-3 AzuAnsingann
Th2 cytokine ¥liaB% nandfe GATA-3 nazdunns $1s
IL-4 Taen3aURUMUALS IL-4 enhancer site wnufiag
% IL-4 promoter site I1NIIAIUANNIT 3 IL-5 WA
IL-13 Ana1n GATA-3 AUAU promoter site
ag19lanaN N191191U89 GATA-3 Tunismiuan
13 $19 Th2 oytokine lalléd szaehefin wanzena
gﬂé’vé’fﬂim transcription factor FRanils Ao “repressor
of GATA (ROG)” Teagluilaede wasiwad™”
13795ATIANY GATA-3 gl The cell Wi
wilsinuln Th cell Aiuwuiiidlssann Tuszeaswesms
La35ya1n naive T cell 3Ll Th2 cell (Th2 polarization)
agfinswasnutladuniely T cell WeldAnaau
Iaamienfuriiaves cytokine ag $19n33UIUANT 319
GATA-3 gnAuAslag STAT6 %9 STAT6 A2gNAIUAN
M3791ulag IL-4 Bnsenii (g‘m?i' 2) WEIANTAT GATA-
3 AeRuuds 9 T-cell ¥ianunangidn Th2 cell wag
$19 The cytokine



78 fAindned wlled 2390

17 157alse lsansasenuaziavindeinge

sUN 2 mafia Th2 differentiation

a

YULLALINUIUNTZUINNNT Th2 polarization §1p9d

=

migué'ﬁmi 519 T-bet %ﬁL‘fJ% transcription factor
"1Fufl awas Th1 cell lunnawdn interferon-y Liie
1#n134in Th2 polarization 9&19 SIYTBUY Lazyinli
T cell ngunufinaliadesdlunis $19 Th2 oytokine
411N91 Th1 cytokine

Funaun1999IMYes GATA-3 m1elu human T
cell YDIAUABUINTUT DU (g‘ﬂ‘ﬁ' 3) nanmelune
Undneud T-cell %Qﬂmzé}u (resting state) GATA-3 ag
ang/lusnaglu cytoplasm waztaumueTiSendn nuclear
localization sequence VL:}JWQH phosphorylated L‘W‘@
Haoriulallsi GATA-3 Wl nucleus 1iansedu The
cytokine gene g8 duindurilinisnIuguns s
Th2 cytokine %@rgﬁdadﬂﬂ%u ija T cell receptor Lag
CD28 co-receptor ¥89 T cell gnNTee1 GATA-3 Agag
finsweasufidnluls nucleus Weduiy The cytokine
gene FoL3138NNITUIRNIAABUTIHIT “GATA-3 nuclear
translocation” mimﬁlau‘ﬁ'waq GATA-3 §8991d ¢

TusiwrfanilefiBanin “importin-o” Feunfaselian
aglu cytoplasm HudanT GATA-3 wly Fomsnaeufives
GATA-3 agiintunasanditin phosphorylation $3g mi-
togen-activated protein kinase (MAPK) p38 %9
FumdsTiin serine residue (serine phosphorylation) 7
a¢luu3ians nuclear localization sequence (NLS) 989
GATA-3 protein UfA391 phosphorylation AEY38/L39
NNIIUAINUTENIN importin-OL ey GATA-3 ForAem
pg95an5ameluan 20 wift nasanEREnlsiAN 10
W7 39170 GATA-3 nuclear translocation LAZ#AsAEEN
16 97139 3903390 Th2 cytokine

nN13L0A serine phosphorylation ENRRGE
wwlgsamnzyfianilefitadn pss mitogen-activated pro-
tein kinase (p38 MAPK) wintiu D9vniindlueisl phos-
phate group W lUSesunibefiuin serine ‘ﬁla%ﬂu GATA-
3 protein HIEUFIAUNUIINTN91UYBS p3s MAPK i
o9y GATA-3 nuclear import  "anangniugielddae
dual specific phosphatase §i3941 MKP-1
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Cytoplasm

Nucleus

Asthma Remission 79

Th2 cytokine gene .

/0000000000000 =
IL-4, IL-5, IL-13-

E‘Uﬁ 3 NITVNINZEY GATA3 ﬂ"IEJsL‘H: T cell

»
JUABWNITLAA Th2 differentiation wisléidu
3 Yupawune

1. Initiation

Bugaudi Naive T cell néva1ngnnszeudag anti
gen WIUN TCR aztAian199191uyeg NFAT lunns
NILFUNINAY IL-2, IL-4 uag IFN-y LHTuTanamnne
B9 IL-4 uaz IL-2 azdoundvlunszdu STAT-6 uaz STAT-
5 ANAIAURANY €| @%ﬂ ’Wﬂﬁz‘ﬁ"ﬂ transcription factor
it mﬁiﬁﬂﬁzﬁu IL-4 gene locus 39911 1% naive T cell
Suaeuluudn The cell $raeme IL-4 sghadien d
W41 naive T cell 319 IL-4 TuwuUSunasiey (0.1-1%)

wasiegnafaztnuldie The differentiation

2. Reinforcement

S2743NY89 Th2 cell a2 319N IL-4 i
Foiinannnisnazduuag IL-4 Fauun1s 19 Th2 cytokine
¥iinpu UWU IL-5 WA IL-13 §8991AgN1TNIeINYDY
GATA-3 %"G?i’NLLiﬂ?Jaﬂmi 319 GATA-3 %89 naive T cell
aziAnsle 79981F8AIINTTAUIN DY IUYDY STAT-6

o v

PUINTRNAVANTNTLAMYDY IL-4 L&D naive T cell &

a

USinaiwes GATA-3 3nnts aziin1s 319 Th2 cytokine
asunneiia auwlufl @ naive T cel Wasuuwvasiuy
The cell Toflefioszasil USinanis 59 GATA-3 ag
ANNILAUAIY GATA-3 L9 (autoactivation) wazsiadu
positive feedback loop Tunew reinforcement §9699
ofanalne Sudw 9 8n iielhAnAswisewlung
WamnlUdu The cell @ 1) GATA-3 &udenis 31
STAT-4% 99111 naive T cell Biflent narewdu Thi
cell \ilasarnlainay ussdanTnIzduag IL-12
2) c-Maf Y1MANN1T 319 IL-4 sansdnluUTunasnn wag
¥ T cell S92 receptor Wisin 3) Naive T
cell fimawds IL-2 enxInTzds STAT-5 Lialdiad
AISZAUNIS 319 IL-2 Dowlwnalndl dasnn ez
Mazivnn STAT-5 %38 Anaefiinissuss IL2 ‘wa
s 39 L4 anasdeuiiean usidasdindanazdu
Th2 differentiation WAANANINNIINITVIA STAT-6 L 8
ammwaﬁ IL-2/STAT-5 signal #8nnaxinlunis 319
The cell w31z “anadludiianis 39 SOCS3 Fedl
qnsea “wamnis 19 Thi cell Tegnisdudenis
M9UYee IL-12 lun13nseduns 319 STAT-4
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peglsnann Deusiazdl reinforcement signal 47
Fuannune wiluayudlaildiAn The el pge sy
LUURENTiAR e “yanawasnianTEduniaie The
cell lallgnaaluinfidedidnarszeenislun1sde “wana
wzassudeiilon flaznsranunis 19 Thi cytokine
0 Th2 cell gl

3. Maintenance

St The cell wdafisfiazldiag nmnis $9
IL-4 isapaaan Aanuandufseadenisying1uyes
GATA-3 lun1anszduldt chromatin fiagfluuimnas
IL-4 gene locus B¢ lUANBULLTAYINIUARBALIAN
N32UIWN13H38N9 chromatin remodeling %38

epigenetic mechanism

3. Allergen exposure
M3 Wl U 198 Ausifinuyesidu house dust

'
aa '

mite  B9938n38AUNIEAL UNTegluIziu  subclinical

al

airway inflammation ‘UENEE‘IJ"JEW] clinical remission 1%
isTwAaEnLIAN

137 house dust mite allergen (Der p 1) N3A%
n3ans vvanasaadbansziina aURlun1sUaeY
L lNUTELAN cysteine protease 131130898 tight junc-
tion (FsuUnfnesBe epithelial cell wrazwaanniu) 711l
LENH1991N AR 29911 1% house dust mite protein WN3nN
it epithelial cell e subepithelium Tagd1g
L‘W‘@ﬂiz(ﬁu immature dendritic cell (DC) l#nanaidn
mature DG T 13130039 naive T cell WA Th2
commitment H1%N19 interaction 914719 CD80 LAY
CDs6 receptor ¥89 DC wag T cell receptor Way co-
stimulatory receptor 1% CD28 v89 T cell” u@ﬂmﬂﬁu
house dust mite €4 wwam%ﬁumﬁﬁm UVIDINRABA
aumesen  laefgnsannisheuvesewldiianis
%991 indoleamine 2, 3 dioxygenase (IDO) ¥89 DC™
(%wﬂaa@ﬂqw'ﬁ{gué?ﬂmiﬁm U Tagwamefidinan T cel)
wulvdviaidyniifigos  tryptophan Ifnates

17 157alse lsansasenuaziavindeinge

kynurenine 913 metabolite N13AwAe T cell A
WARANE $930%L08 house dust mite SUEINTVINI%
989 IDO F98Nan11% house dust mite sensitive T cell

WUIAININTULALINTANTENL ULNSRU™ (3UN 4)

HDM-sensitive asthmatics

Derp 1
Autologous
Q\ CD4* T-cell

Clonal
Der p 1 specific

[ & CD4* T-cell proliferation
&

sUN 4 N138U8Y IDO 289 house dust mite allergen 1w

dendritic cell®

4. Th17 commitment

nsdne vlunasaavasiiaglsafialagiansd
Tanoglutuguuss lldainagfidinidant1a eosinophil
Wi wudnBelsnsuussannuinls neutrophil naAdl
NUnlensenL U wiid mid persistent
asthma 9133l neutrophil Lﬁm'%u me‘ﬁ%l,ﬂu eosinophil
Foi5a o & Tn1arimue T cell ngalmal Fondr Thiz
cell Fauduwasfi 39 interleukin (IL)-17 wag IL-17A

34-37

yM1#AR  neutrophilic airway inflammation®™™” [9ana
Aeatesiunisiiin acute asthma exacerbation™ Wa¥
airway remodeling vo9ftaglanfia uanatnvuded
18913899y steroid resistant airway inflamma-
tion 1 “nineans® ftlaelsefinngaiionadidiuau Thi7

cell WxTIU a1nNNS differentiation Y89 naive T cell
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Abstract: Maneechotesuwan K. Asthma Remission. Thai J Tuberc Chest Dis Crit Care 2009; 30: 74-83.

Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University

Treatment with inhaled corticosteroids could induce asthma remission at clinical levels but could only
reduce Th2 cytokine-mediated airway inflammation therefore ongoing airway inflammation still exists and asthmatic
symptoms may be relapse in patients with severe asthma. Mechanisms underlying ongoing airway inflammation are
associated with environmental epigenitics, Th2 polarization, suppression of indoleamine 2, 3 dioxygenase (IDO)
after allergen exposure, and ICS-resistant neutrophilic airway inflasnmation induced by Th17 cells. Environment
epigenetics is induced by appropriate environment stimuli including cigarette smoking which result in favour of Th2
cytokine production but reduce Th1 cytokines. Th2 polarization is rather irreversible process, which causes the
increase of Th2 cell numbers and Th2 cytokine release. Aeroallergen in particular house dust mite could suppress
immunosuppressive activity of IDO in dendritic cells, thus enhancing airway inflammation. Th17 cells are a major
source of interleukin-17 which is chemoattractant for neutrophil therefore induces neutrophilic airway inflammation.
Recent study has demonstrated that there is an increase in Th17 cells in patients with steroid-resistant severe
asthma in association with neutrophilic airway inflammation, possibly contributing to the mechanism responsible for

steroid-resistance in asthma.
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Patient-ventilator dyssynchrony

Air leakage Inenannzanzld non-invasive ventilation

Noise (L‘Ei'% conversation, alarms)
Light

Ventilator mode and other settings (L°d'u respiratory rate, tidal volume)
Discomfort, pain, or anxiety a1 endotracheal tube, ventilator %38 acute illness
Sedation and other medication (Lﬂ'% analgesics, vasopressors, corticosteroids)

Patient care activities (Lﬁ'% vital signs, suctioning, positioning)

Severity of critical illness (L°d'u sepsis, multiorgan dysfunction)

Normal and abnormal sleep

Tudlvgfiund nsueuazisznauda® non-REM
sleep 3998y 80 WA® REM sleep 3s9®ay 20 laglu
weiay UTANN Aee o nwly?

Non-REM sleep Wiusaaniu Stage N1, Stage
N2 kag Stage N3 1@1%‘171' Stage N3 ‘&wﬂumﬁi’m Stage
3 LAY 4 AINNNIIALUULAN @139 Rechtschaffen and
Kales terminology’

Stage N1 iumsuoundvsia eeflutaousnyos
manewdutaaeuseninduluidundy walunsdld
(?imzmwﬁmﬁ’uagjLLﬁauaWﬁUﬁﬂﬂ%ﬁ FonuagnuNn
Plunsdfifinisiiutes

Stage N2 Wumsuouiantudnszsu usfena
nusnTulElunsaRiinsiuUseiduiieatiu Stage N1

Stage N3 wunsuewnfian Sendndedn sow
wave sleep Hutufisrenedinis ¢ 8 tosugaseng

FITeSNaseANE 108 N3 aznusnluesoAuwsn
YDINITUDY

REM sleep LUud9%auilu wazdniny Azse
YNINTWNYLALANNIWULALINUAU Stage N3 AN

q

o

NFalunenaings 9 wWu  Wudiensueunaufisinng
Lﬂﬁ'ﬂuuﬂmmimﬂiﬂ]mﬁﬁ §n11ENT0989NTLA%
(hypoxemia) waznn3fsuasiyarsusulaaenlesisde
(hypercapnia)

A1du 9 Fdeemau Tewn

Arousal 8 nshuaves wee vhlFAANTEL
Tuvasmauen Wiyl Seunsueunauldanas W nae
arousal SnAsdin1sAsuuesnisueusnd Stage N1 %30
Faundn MlFAanaaaNEe sleep fragmentation

Wakefulness after sleep onset (WASO) #8 N3
Autundsarnnduluuda Fedidu umnuee  sleep
fragmentation 19971

luggninasnunnuraUndsow asluansned 2
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M1519N 2 Characteristics of sleep in critically ill patients (adapted from reference 1)

Severely fragmented

Total sleep time over 24 hours may be normal

Increased time in stage 1 sleep
Decreased time in stages 2, 3, 4, and REM

Increased arousals and

Sleep may be evenly distributed between day and night (alteration of circadian rhythm)

Control of breathing during normal sleep*
Tuwmedian control of ventilation Twiiu
1. Chemoreceptor input %?;ly/ﬁ central Lag
peripheral chemoreceptor
2. Mechanical reflex a1n chest wall receptors
3. Behavioral control system 9% NIINUBINNT
1o aa fidnasenismela

4. Cortical input

PaCO, (mmHg)

40

30 T

wiluvaigfiuaundn  n1smaUANNITUDLNAUAL
%uﬁu chemoreceptor input Lae mechanical reflex il
$an

TugeTiSusunEy azimsauutas Aefinng
st ues apneic threshold audgLiar1 eupnoeic
threshold riaundy siliiAnnsneevelava3amay
wazaznausnmelalmsifseile PaCO, s uanmile
eupnoeic threshold sl A9l miugﬂ'ﬁl 1 Femadiena
W91NAANIIRY, arousal, i periodic breathing,
hyperventilation awuin apnea @1xsle FeazsinunDe

sleep fragmentation Tun K2

PCO,

apneic
threshold

VE
(I/min)

Awake Sleep onset

from reference 1 and 4)

NREM

b RensiUaeuulaezes apneic L& eupnoeic threshold ae minute ventilation 2ge sleep onset (adapted
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Usmngmaaduiinuveslugiae ICU Wasan
ANIRAUAR AUNUUBY TINATIANNIAD LAA periodic

breathing kag sleep fragmentation Tun N

ICU environment
Hadefinuidnanenisuenldun v 89 waz w 9
Toenudnly ICU dnagdis” gsuazt, SARNINAININUAYDS
The environmental protection agency firnwald
Veealaitin 45 dB Tuainanedn wag 35 dB luan
naneds Tae seasiinadonsbutesvasstias lunsd
vk SRnaTia1eAe ¥hlF sleep wake cycle AAUNG

v
a o .

8n99 circadian clock RAeUnGdneIe°

A9 3 U RAIEAZENNIE sepsis NRRENTHEW
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LAANNIANEN® TNV NAIDNITAAL” B9AN9 9
ey lA sleep quality navxnUndle Wegwae1an1lh
quantity Ftwgiis w asiRdaseduly ICU wenain
environment fifinasdan1suauyesfilae

Effect of sepsis on sleep

WUINNTIL sepsis ANAFDNITUDN FomTeT 3
Tagdunan1a1nnsagunlaswss  neurohormonal
system lagan1zn1snas melatonin anas ¥ls
circadian rhythm ReaUn® WONANE WAYDS sepsis 8
central nervous system LlAg#3d 91al A9ERNLAY
septic encephalopathy N3l 3% 1Az WANITANAIYDY
REM sleep mmﬂumﬁ@iaQﬂam‘f‘immmﬁa REM sleep

2¢dN19¢ cardiopulmonary instability §1¢

Increased NREM sleep
Decreased REM sleep
Increased sleep promoting cytokines TNF, IL—1B

Loss of normal circadian melatonin secretion

Altered EEG: low-voltage, mixed-frequency waves with variable theta and delta (“septic encephalopathy”)

Effect of ICU medications on sleep
Medication #l#lugtiaely ICU nanevilafina
FONITUDUARAULAYLANTE benzodiazepine A antipsy-
chotics dnana REM sleep 1ag slow wave sleep Lag
dlangaenaiinaag rebound 89 REM sleep

Fou aolumisiedl 4 vazdeadunisnadvlae
sedation €9RYBLANAINAINNITUBURAVTALTTINYGR
fow a9luas1sfi 5 Iaewudn sedation 813
Uszlovilunsiadalasnsueunady uss1afinas gse

sleep quality LLag sleep architecture
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A15190 4 U Asenfldln ICU NRnasanmswouzasgiae®

Total Wakefulness Stage 2 SWS REM Sleep onset

Medication sleep after sleep (%) €3 €3 latency

time onset

1) Sedative/hypnotics

Benzodiazepines + - + = - -
Zolpidem + - +/- + +/- -
Chloral hydrate + NA NA NA NA -
Dexmedetomidine NA NA NA + = =
Propofol + - NA NA No effect -
Eszopiclone + - + +/- /= -
Ramelteon + +/- +/- +/- +/- =

2) Analgesics

Opiates - + NA - = NA
3) Antipsychotics

Haloperidol + - NA + - -
Atypical antipsychotics i.e., + - NA + = -
risperidone

4) Stimulants

Methylphenidate - + - NA - NA
5) Antidepressants

Trazadone NA - NA + - -
SSRI - + NA NA - +
Tricyclics NA NA NA NA - NA
6) Cardiovascula r

B—blockers NA + + NA NA Variable
Epinephrine/norepinephrine NA NA NA - - NA
Dopamine NA NA NA - - NA

7) Respiratory

Xanthines i.e., theophylline - + NA = = a
8) Miscellaneous

Corticosteroids NA + + - - NA
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A19°90 5 U ﬂ\‘]ﬂ?ilﬂ%‘&mLﬁ&llliﬁ‘ﬂfh\‘lﬂ?i%@%‘[ﬂﬂﬁiiN'ﬂ’lﬁLLﬁz sedation®®

Similarities
Muscle hypotonia

Temperature dysregulation

Disconjugate eye movements (REM)

Altered sensorium and mentation

Respiratory depression

Overlapping neurophysiologic pathways

Differences Sleep is spontaneous; sedation is not

Sleep is circadian; sedation is not

Sleep is an essential biologic function; sedation is not

Sleep is completely reversible with external stimuli; sedation is not

Sleep is associated with decreased release of norepinephrine from locus

coeruleus; norepinephrine release continues during sedation

Sleep is associated with cyclic progression of EEG stages; sedation variably

alters normal sleep architecture

Sleep during mechanical ventilation in
the acute care setting

INNI3ANEY' " WU ventilator mode WA
specific ventilator setting & 2% “AUABNITVIURAY LA
sleep fragmentation luvaiedild spontaneous breathing
mode 6uA pressure support (PS) %38 proportional
assist ventilation (PAV) &1an1 LAa periodic breathing
1§91 Taeanzlunsdlfi high setting TeazyildiAe
hyperventilation kagLia central apnea mﬂmﬁ‘ﬁ'%mmé’u
apneic threshold s vlae apnea bO1Y U6
A13uis dead space wW1lUle circuit 11 pressure
support (PS) vl PaCO_ 9131 apneic threshold G
NalALie apnea wpaagle

uﬁmmﬂ‘ﬁ patient-ventilator dyssynchrony, dis-
comfort 410 endotracheal tube, stress AN ksl
w158 e 1518 waz a1n severty of illness Tisnag
mm’iﬂﬁﬂaﬁlﬁlaﬂm‘é’f mechanical ventilation Tag
Tonaedl usafifunadenisueuvasitag

wndginu wrandaelidUasueuldatulag
nsnanaeedadesenats  wazle IuN1IAILATES
ventilator AEM&RN Goil’

1. Wigtelaiinluiainarediu Iagld assist
control mode

2. WANLAE9N19 overventilation Iagianizli
?sz‘ﬁl‘lsﬁ spontaneous breathing mode (pressure sup-
port or PAV)

3. 1Banld mode Afi_avludadn w130dl patient-

ventilator synchrony %16 131 PAV

NAYBINIINTBIN1TUU (Biologic and
psychological effects of sleep depriva-
tion)

nswewnausdn" sfiflanasdusenisensstn
soeaynd Tasanzludiieninazdl udaslunisiiu
¥9913A (recovery) wan13An®1 ulnegidunisinen
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sleep deprivation fiaseauUnansevaglainnn  T9
U9NIANEIA nsadsiguRgsiuEIeninle lay
WU sleep deprivation §Wa6® immune function, hor-
monal function, pulmonary mechanics, neurocognitive
%39 psychological function, wag quality of life

1. Immune function {n135AN¥INUIN sleep de-
privation ANAABNITAAAYYEY immune response LAg

12,13

wn1elunsdd chronic sleep deprivation

o
13191 6

17 157alse lsansasenuaziavindeinga

2. Hormonal and metabolic function {13
Fnu1lag experimental sleep deprivation Uuwan 1ag
Anwlugae critically il ¥pwann wannudayaun wla
fow aolumsed 6 Tededeesenisdnundndaans
An1enaRnegngls’ e

L AINSLUSEUEU hormonal and metabolic derangement TR sleep deprivation and critically ill patient

Sleep deprivation Critical illness

Thyroid hormone Increased Decreased

Norepinephrine Increased Increased

Growth hormone Decreased Acute illness: increased;

Prolonged illness: decreased

Cortisol Increased Increased

Insulin resistance Present Present

Hyperglycemia Absent Present

VO2 No change Increased

VCO2 No change Increased

Nitrogen balance Negative Negative

3. Pulmonary mechanics and control of 3.3 ANTANAIVDY inspiratory muscle endur-

breathing #¥a3ad1 sleep loss &Was® pulmonary ance WAy maximum voluntary ventilation (MVV)

mechanics Lag control of breathing” ' léun

3.1 AN1IAAAIYBY  hypercapnic ventilatory
response (Lwiﬁ%aaﬂaﬁ”’a WU YULAZANAIY)

3.2 ANAfDN19A9Q FEV1, FEV1/FVC 9
NTIUAUFIIN diumal variation eilurUaeninuasdl sleep
loss adl circadian rhythm HaUNG ot Inena
Tallaena3s

NNTDYANINAANUTIN sleep loss HNARDANT
wgla Tagan1ed29 weaning

Approach to improving sleep in ICU

anfinanadnefunudn sleep loss ANATGNIS
assuaznedansagUiely ICU uslirazdelaifidayany
’iﬁmﬂﬁlm quality of sleep ﬁﬂﬁﬁ%ﬁ quantity of sleep ag
finade outcome va9n1snwlaAvasdiasfinin Tunau
Yitieenm qUld deananed 7
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A15197 7w AsausawnsUfuRmedieUsuussderimentsueulugidie ICU (adapted from reference 22)

Environmental controls

Control noise exposure
Earplugs
Music therapy
- Control light exposure (open blinds during the day; decrease

light levels at night in the entire intensive care unit)

Nonpharmacologic measures Minimize unnecessary interruptions during the patients’
normal sleep hours
- Review patients’ medications both for adverse effects on
sleep as well as for withdrawal phenomena that may affect sleep
- Review settings of mechanical ventilation to guard against
dyssynchronous breathing and central apneas
- Review patients’ history for symptoms that might suggest
preexisting sleep disorders
Pharmacologic measures Anxiolytics/hypnotics
Benzodiazepines
Short half-life (alprazolam, oxazepam)
Medium half-life (lorazepam, temazepam)
(preferred to long half-life)
Benzodiazepine receptor-agonists,
zolpidem, zaleplon, eszopiclone
Buspirone
Trazadone
Ramelteon
NOT recommended: chloral hydrate, diphenhydramine
(except during pregnancy)
Antipsychotics with sedating properties
Atypical (olanzepine, quetiapine, risperidone)
Haloperidol
NOT recommended: chlorpromazine
Analgesics
Opiates
Nonsteroidal anti-inflammatory drugs
For intubated patients
Midazolam
Propofol

? Dexmedetomidine
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Abstract: Jaimchariyatam N. Sleep problems in critically ill patients. Thai J Tuberc Chest Dis Crit Care 2009;
30: 84-93.
Sleep Disorders Center, Division of Respiratory and Critical care, Department of Medicine, Faculty of Medicine,

Chulalongkorn University

Critically ill patients are known to suffer from severely fragmented sleep even if the total sleep time is often
less decreased. In addition to severity of diseases itself, the critical care environment is also a harsh one for sleep.
Given that the patients usually spend as much time sleeping during the day as at night, the circadian rhythm is
also affected accordingly. The severely fragmented sleep is attributed to frequent arousals and awakenings during
sleep. The sleep architecture with a predominance of stage | sleep and a paucity of slow wave and REM sleep
is often seen in critically ill patients. Several factors are believed to contribute to sleep disruption found in critically
ill patients. Basically, noise, patients care, medication, medical illness, and psychological stress from disease have
been considered to be important factors. The clinical importance of this type of sleep disruption in critically il
patients, however, is not known. Recently, there has been a lot of evidence demonstrating the role of ventilator
itself in disturbing sleep quality and quantity. Additionally, the studies revealed that sleep fragmentation may also
influence multiple aspects of a critically ill patient’s course, response to treatment, and ultimate outcome.
Accordingly, understanding and prompt treatment of sleep deprivation in critically ill patients may have further

improved the treatment effects of conventional treatments.
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Streptomycin (S) 1 2 2 3 5 11
Isoniazid (H) - 7 - 3 - 14
Rifampicin (R) - - - 1 1 2
Ethambutol (E) 2 - 2 - 7 -
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#HBLHE (R - Resistant, S - Susceptible)
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4.09
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2.30
1.54
12.28
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Abstract: Khummin R. The Surveillance of Drug Resistant Tuberculosis in the Lower North of Thailand between
2005-2007. Thai J Tuberc Chest Dis Crit Care 2009; 30: 94-99.

Office of Disease Prevention and Control 9, Pitsanulok, Ministry of Public Health

This retrospective study is done to determine situation and trend of multi-drug resistant tuberculosis
(MDR-TB). The whole study retrieved 2,901 clinical specimens (sputum pus blood and uring) from hospitals in
control of The Office of Diseases Prevention and Control 9" Phitsanulok, 2006-2008. There were 392 drug
susceptibility tests (13.48%) form The national tuberculosis reference laboratory. The result revealed drug resistance
for isoniazid (H) 43 (11%), rifampicin (R) 14 (3.58%), streptomycin (S) 28 (7.16%) isoniazid (H) 6 (1.53%). H with
R (1.79%), H with S (1.53 %), H with E (0.26%), H with S and E (0.77%), S with R and E (0.26%), H with
R and E (1.79%), H with R and S (1.54%), resistance for all drugs 4.6%. There were 20 MDR-TB cases (5.12%)
and nontuberculous mycobacteria, (NTM) 18 cases (4.6%). MDR-TB is the best index for National TB programme
treatment quality and TB planning. This study shows high prevalence and upward trend for MDR-TB. However, this

study retrieved some specimens from this area. It is possible that there were more cases of MDR-TB in this area.
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Abstract: Pipatvech K. Comprehensive management program in COPD patients. Thai J Tuberc Chest Dis Crit Care

2009; 30: 100-111.

Department of Medicine, Nan Hospital, Ministry of Public Health

Background

Objective
Setting
Study design

Method

Results

Conclusion

Chronic obstructive pulmonary disease (COPD) was non-communicable disease which
gradually increasing incidence. The mortality might be twice in the next decade and also the
trend of ER visit and admission rate. These resulted in higher cost of treatment. Until now,
there was no best holistic clinical practice guideline for the general practitioners. The
establishment of holistic clinical practice guideline for COPD management might be the best
for both patients and physicians.

To assess outcome of treatment before and after apply the comprehensive management
program in COPD patients.

Uttaradit Hospital

Prospective cohort study

Prospective study was conducted in COPD patients during November 2007 to October 2008
compared to pre-protocol period.

There were 137 COPD patients included in the study. Six patients were excluded. Their mean
age was 68 years old. Most of them (79%) were male. Smoking was the major risk factor.
Less than half of them had underlying disease with hypertension the most common. The
mean BODE index was 3.14. Their pulmonary function test results were classified as
moderate to severe disease. Male dyspneic scale (Modified Medical Research Council scale,
MMRC) was higher than female but not correlated with the severity of disease. Rescued
bronchodilator therapy was a main treatment in these patients. After the program implemen-
tation, there were significantly declined in the dyspneic scale, acute exacerbation rate,
re-admission and cost of treatment (p<0.0001). The thirty meters increment of six-minute
walk distance and minimal clinical important difference (MCID) were improved, compared to
pre-implementation period (54.69, 43.75 respectively).

The implementation of comprehensive management program in COPD patients resulted in
significant improvement of the dyspneic scale, acute exacerbation rate, re-admission and

cost-saving in hospital.
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dndes (Geway 4.4) ssuvUse m (3ewaz 2.7) LL@&L@IBﬁNﬁ’ﬂQ (Sp2ag 2.7) ﬁﬁﬂwﬁ'mw
Fotulwdonsesay 33.6 wWisuiflevludfisonuazdii stianuinldsuedmaatniimany «
$opay 79.7 way 20.3 eNandy Tadedl “wusAunisenglewn nisidu septicemic form
(OR = 34.39) mMsnuEelunszl @an (OR = 4.22) srpzafitaeNiesndn 7 M (OR = 3.05)
msilanduvsenu .319a (OR = 3.96) mMsfndefiven (OR = 2.61) wazmslailgsuendm
qa@niimany aanelu 48 93lu9 (OR = 7.22)

nsAnmiBuduinlsnmaoesln” wuldveslusemiafinalanuasionialndidesluoania
wilenouas  winduazingatiingiasmisdelanilil sadeldgvagldunisitadauas
fnfinadiuazman: sdstuiioandasaeuazana al s Aastinsuiuusouwamenisld
enqatnlfnseunquideiinusduluguiefiilsnsanil souasiinag sepsis Tnanzainlsnden
BNl VYN

SUldaANydaTud 12 nun9ius 2552
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Tsawanesla” Wiulsafiinarnnishauuaiise
wnIxaUnssurierianieiny leluRuuasite Burkholderia
pseudomallei FlFAnnsAade lanataszuy  ng
fraulsaduldnedoundunaziioss  Tanumenie
aadnfnarnnatesn auldsu sgwsndnds “sen
Fndsuuvy”  vssndlngidudssmafifinesugiog
wisegla™ wndl elulan Taganzluneaziusen
Boowile SinsAnwAgIiUEesEnaNefn T9a%
Hoyam9nATin F1unIInE uagInedl aifugIn au
Wufinsuiuiinnienziuesndesniavesszmelng
uunaeszun (endemic area) vaslsaid'”

A1ndayaves MUNTTUIAINGT  NINAIUANLIA

oY
a

NIENTN 199U ¥ T2ULIANEDEYLAT HNTuDENe
daiios lull w.d. 2550 IFfumeaulsamiessie”
andl alusay 10 T Wudausan 920 118 Aeudu
8091098 1.46 fiaUszrnak wAw ag19laAny mIn
hagdadnianaduaioanndafsuiuunanalu
13 InemaundleiinganuainmnaiayasUszme”
Lildanznansiueanidesmilowinty  “miudmia
Nuaglanimedisngeulay 8 ud@y Tul w.d. 2535 ny
{uUae 91 :1elu 5 U7 way Juey ASLWE 1wl n.e. 2541
e 68 Tneludasnnan 1 U°
suddeilitudofnudayafieaiuszuiainen
dnwaizn1enddin Tadei s meiflades msinwdiae
Tsawdoaeln” lulsmeuiannsduny aiduioya
fugnuderahly ‘msiamnesdanudluginieiely

whsegla” Tulssngruranmsuny w.a. 2547-2550 113

WBnsAnw T auazdtnig
faeiinandnu fiaed ¢ “piadossln” Tonaeiis
M3 lulssngnunanne¥usgludiofeunnaan w.e.
2547 D9 FW21AN .6, 2550 TYELLIANTIN 38 LADU LAY
“yAuaN

1) mMaasipvesunndaugudaya ICD 10 ¥3e

2) fuhefifinamisdoannfasufiiainnstuie
B. pseudomallei %39

3) fefiinandonsln” lowasiduuansoud
11160 Tuly

UNYIATYUFINANININUNINL DURAS LB ALLD LA
TAENAITUIANANBAULNARRN  N1TALRULIA N1T
adeuenlspanlsn | NAATIANINBSURUANNT Az
N15ABU ¥BIABNITINET  AAUUIUIANANLN BT
w asluana97 1

QRERCERF T E T annd
Uszaranalaeldlusunsansnfiawes sagy
SPSS ¥ fRseas TATLAMANN “NUTVRIFILUTA 8
chi-square “3UYeya¥HA dichotomous %38 nominal
way ttest MIUTRYAYEA continuous ANNUATTAU
Aadse dgme 887 p < 0.05 IATIeTilateTisl
NaRNIIL 2TIneiY DAYEA logistic regression analy-
sis 1 AINALDU odd ratio wag 95% confidence interval
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n3fA ATYNIIA N

o oo o 1 o ) &
A1379% 1 Lﬂm’Vl’J%QQEILLﬂSLL‘IJGﬂisLﬂ‘VWIGLﬁ%ﬂ'ﬁﬂﬂU'I%*

nsuuadssian

Tuidan

&
NAatWISLYD

17 157ailse lsansasenuaziavindeinga

s19azLagAN 12 bunIsLUsUsZLAN

NALWIZLEE9 N AKWUe  Melioidosis

titer

nshnLYa

AL KUIDY

1. 3faasuiuau (Definite melioidosis)
11 Aadlolunsze @emuwuuuninszans uan UINKI0AU > 2 UINHIDAU
(disseminated septicemic form)
12 Badfelunsze Benuuulsiunsnszane uan UINNIDAU 1 UINTIDAU
(non-disseminated septicemic form)
13 Badaawizd au UIn 1 UINHIBAU
(localized form)
14 Aadoenizinanesumis au uan > 2 UINHIDAU
(multifocal localized form)
2. Fadvananvmemenifinuazaalmned lafnaiwizidadudy (probable melioidosis)
2.1 ﬁmt,’?juasl%ﬂ'izl,l, LHOALUULNINTZANE au au > 2 >1:160
(probable disseminated septicemic form)
22 fadlalunszy Beauuulsiunanszane au au 1 >1:160
(probable non-disseminated septicemic form)
23 Fadiaanizi au au 1 >1:160
(probable localized form)
2.4 ﬁm%maww:ﬁﬂmﬂﬁmmia au au > 2 >1:160

(probable multifocal localized form)

o o a & a
*RALUAIINLNTIZDY N’]ﬂNI‘éﬂﬁlﬁlLﬂﬂﬂ LA IR L'ﬂ’TJQﬂ1

NANTIANEN

nns uduuiatied ¢ edieadusan 143 e
Ignuniunrsndewsdifnesn 30 Medesanlidunas
nyiladevietayalsidisone wasguielunsine 113
18 doyafiugiuu adluaisedl 2 lagdfadeld
LHNIUNNALNN 2D (definite melioidosis) a4 64
8 LAZIdaggNANBaULINIRaRnuaTNalam el 1ae
Taifinamziadudy (probable melioidosis) $1W3w 49
e P9F9RNIeT 3

wuftaesntslun gLy “ass AU DA
Goumundfi 1 uaz 2 frhe wlnafesar 76.3
Tase gesansindowdensla” G acluasnedt 4
Taedoay 46.9 FUseTR WA Auwazihiaauludag
routhe uaziesaz 54.9 wuillsndan fiwunindi ade
wWmska gl danninasefilsine ey
nsinadeninen l9asand MdadnUsznisniledelsa
duvidanishin 130 ageladena fifvasiesas 23.9 4
Tinuinditaies sesensaadedivaan
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pmsiwaslaafinutesd aldud 1§ (Fewaz
87.6) 1n1anessuunInigla (Sewar 36.3) ITey
nandifiemsianvedlsanudoud 1 Fu fe 7 iew
(FTeF1% 10 ) ofeasfinunsfindew nefen13e
fi 5 Tagmuanndl afiduuasten Anuuiasas 55.8 uas
53.1 aNdIRy ftlaedoear 33.6 iletuluden

fUefosay 69.9 IHSusduaatniivang «
ﬁ@ﬁaw%siumﬂhl%aLuﬁamﬂ@“ melu 48 Faluousn
fasfesaz 20.4 IeFuefimane auddindn s Falas
waziihedosag 9.7 lailduenfifigrilumaindewanne
10" ag feanaedl 6 Temsiieuidielunguvas
fiseetinfuiasfi e wudnsldsuefivang
LaIINLSIANARE DRI IA1808193HY MAYNIY DR

(p < 0.001)

A19199 2 FayaiugIn

ang
LAY
iAW Rwaylan gunaLiia
Sunafung
Sowinnw

ATUNILNZS
NINT
wasysel
i
ansAne
A1A

0-7 Th

8-21

da o
S22 NENUK

WIBNI 21 T

whsegla” Tulssngruranmsuny w.a. 2547-2550 115

Hadef “avusfun1s~eTIneg9dile AN
dalawn nsu septicemic form ATNU A BlATL
Tafia szezanfivheantdeandt 7 u msfilsndunde
fa 390 n1shaideTiueauaznislalldiuendiuaaing
sz annels 48 99l femnsned 7
n19b81lU maintenance phase %aﬂ@'ﬁia@%@
73 378 ndeyagtie 37 e (i 1ansalavayaves
fae 36 Moz dluinundedidu) Fesaz 70.3
191 ATN19331UAR cotrimoxazole 33aiU doxycycline
fviwienay 18.9 Me1meidan co-amoxyclav Uy
WIznunatnefesuesen asanasulile dUieseyay
10.8 tA5UN139nIUYI maintenance waNg 1N
Aol cotrimoxazole suenaeawintn

518 Sauay
1-86 U (&8 49.7 9)
75 66.4
18 15.9
70 61.9
25 22.1
8 7.1
5 4.4
4 85
5 4.4
2 1.8
1 0.9
54 47.8
28 24.8

31 27.4
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330k

Meeuinuitiemiensla” 87 seluiania
Rwoilanludaondan 38 hewu Aaduaaagnuseana 6.2
dou wrsnssed Fe_snirdayafimeeuluds “in

17 157ailse lsansasenuaziavindeinga

F2UNRINYINN (Wondn 1.46 aol wUTInIfel 1u
T w.d. 2550) wazegluszauauynlnalAgsiunaneg
Jndnluninnsiussnidlasmila’ (3U9 1)

Morbidity rate  Nunber of

Top Ten Leading Rate

1 Mukdahan 22.63
2 Amnat Charoen 15.99
3 SiSaKet 9.48
4 Ubon Ratchathani 6.00
5 RoiEt 5.50
6 Nong Bua Lam Phu 5.03
7  Yasothon 4.26
8 Khon Kaen 4.23
9  Prachin Buri 3.74
10 Kalasin 3.58

. (/100,000) provinces

! o (25)
[ =146 (34)
] 146 - 292 (3)
Bd 293 - 435 (/)
B 439 + (6)

o | a ‘[ a ‘[ o o a ‘[ o 3
E‘IJ‘VI 1 iwmugﬂ’mmaaaa Bl f8 MWAIBUIAINGT AIHAIURNLIA U W.A. 2550

wugaglun NI Bunaz siuATe Ay
sefuihiudensefiunatemsaneriididednisdace
?J@@Imimlm'sm@@m%a (inhalation) HUNUIMHIINND |
funnsfindalaen1aiia inoculation iiasainludaegg

v
°

N3 uffaniaunse azaLe¥eiagmuiiuasiui

a

U Juaglunisfnwiinenuadug iy

Y]

fanueg
Tudniafivalanuazlndidss Taglidiguiinlung-

sadeuinléfinsfunieniediefiugiuainninngu-
panwigamilensalil A9 wlwgIuiAulwwanIAmile
paussazfiide B. pseudomaliei a¢ klA1AN1T 1399
fulutsmndlneaglifineeuimudeonnimialunia
wilanauaienaiy’"

fadeL sefinuvisedl afalaawmau (Sozas
47.8) il waAefdasniiaisliegldFunisitaded
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whnegla” Tulssne1u1anmouay w.A. 2547-2550

A137197 3 wmdienenaanIsIiaae

n1suvevseian

Uo

aa o ' & o . . . .
adsuiuaun dAuaiwizidediugu (definite melioidosis)

1.1
1.2
1.3
1.4

a &J a 1
FAzialunszy LHaALUUWNINSZANY (disseminated septicemic form)

a J a 1 1
Fagalunszy daauuuliunsnszans (non-disseminated septicemic form)

Faalanizi (localized form)

AALABLANIENIRANEFIUA (multifocal localized form)

117

518 sagag

64
21
17
14
12

oo s s oo 1 Jl as * ® .
FHedsananuasnendinuazualainas laifinaiwizitatiugu (probable melioidosis) 49

2.1
2.2
2.3
2.4

a A] A 1

Fazialunszy LHaALUUWNINTZANY (probable disseminated septicemic form)

a J a 1 1

Fagalunszy daauuuliunsnszans (probable non-disseminated septicemic form)

FRLalan1zi (probable localized form)

FRLBIaNIZNINaNLAILAS (probable multifocal localized form)

18
A

16
1 /\
b /\
" / AN
N / N\
TN A/ \
2
0 S ——

f F & T T & & & &8 &
s Q‘{\&é é\d’é §>"°"\ @"é\&@ g\’\@ ) q,,\'?"\ (\\“(\“? i S‘(\Q\ ‘S&s\ @\é\é&ﬁ(‘\’\ N &,\‘t\

waugfifi 1 Swmthewdossln” madoniiEanie

8
8
14
19

56.6
18.6
15

12.4
10.6

43.4
7.1
7.1

12.4

16.8
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10 450
94 + 400
i
8 1 1 350
" 1 300
2 67 £ -
% T 250 .5 —mmwr:gjhu
2 °7 € |=e—1Fnaniu
5 1200 §
o4y é
51 1 150
21 4 100
1 4 ‘ ‘ + 50
U‘ . L 1‘ h A ‘ ) | | U
A A
BRI P R R R R PR R R R R RELS S SE
X A X 2 X & =X
oF o5 B W o o 0 0 WV o T O Y
“Foyausinoniduluimiaiivalan annsuggiesine
waugdin 2 SuwindtisuazySinonidu Tudwnaifidne
o o d | a & a a
A15199 4 Uade eesanishndawtonsln
Uave"ag 518 Sasay
FUsEIB W Auwazvindmawludienauwlie 53 46.9
278N WK Fiv YNNI 46 40.7
HUszIRuIAuNaININaY 7 6.2
a o s & &
filsAUszdnanlsalalsandiasalu 62 54.9
IsAwrw 54 47.8
NIUNBUINIIWRINDY 25 (46.3)
NIUNUInIIRASILSNaENU8 29 (53.7)
lsmsunSesn 196 18 15.9
IsAsna Zuile 9 8
& o
IsAlaneEess 5 4.4
U o o o o
Tden Hspemdnlszan 5 4.4
Isatlumaiud e 3 2.7
lsAnziSe 2 1.8
lsaiien myelodysplastic syndrome 1 0.9
lsAdan paroxysmal nocturnal hemoglobinuria (PNH) 1 0.9
Iiﬂ autoimmune disease 2 1.8
Taiwuilagen "oy 27 23.9
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o @ da &
A1979N 5  BIYENEALYD

2789% 319 S OELES
uawrzideduludon (bacteremia) 38 33.6
Yam 60 53.1
pulmonary infiltration 45
cavity 4
lung abscess 2
effusion 6
empyema 3
fu* 63 55.8
ultrasound WU liver abscess 14
ultrasound WU hepatomegaly 15§ abscess 23
A1 ALP _ond1 2 winaasaung leelallansia ultrasound 47
EXMEY 24 21.2
splenomegaly 7
splenic abscess 17
faniouailaifasau 12 10.6
meaud 12z 11 9.7
orchitis 1

—_

renal abscess

pyuria 9
nssANUAzda 7 6.2
shoulder 1
ankle 2
hip 1
knee 2
spine 1
Aanuudas 5 4.4
sguudse M 3 2.7
meningitis 2
cerebritis 1
a"uq
pericardial effusion 8 2.7
arterial occlusion 1 0.9
pancreas 2 1.8
ascites 2 1.8

* $399 LFT wag ultrasound vlaiﬂiunﬂi’lﬁl
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A15190 6 NFNWIAHANITINY WisuWieuszrivgithensendinuazd e sdin

o sandIn
N193NW1 .
918 J888E 318

I5ueniinsounquitemelu 48 Falug 63 797 16 203 79  69.9

ceftazidime+cotrimoxazole 53 12 65

ceftazidime + 818w 7 3 10

cefoperazone/sulbactam 758 imipenem 8 1 4
VLﬁ%JUEI’]ﬁFI’iE]UﬂQNL‘ﬁE]ﬂ’IEMﬁJﬂ 48 #lyg 10 435 13 565 23 204 <0.001

ceftazidime 3 2 ©

ceftazidime+cotrimoxazole 5 10 15

cefoperazone/sulbactam %38 imipenem 2 1 3
Tall#sueniinsaungaidoias 2r 182 9 818 11 97

v '
oo d v

* gty 2 318 NldlAsuensnvifiasaurgaiausisendie surisindefEndnuriiuuaclasunsiniueeniuissendin

‘=| = =1 U Aj s aao 1 | dl da d dao
AN 7 LﬂiﬂULﬂﬂU?ﬂﬂﬁﬂW%ﬂﬁ%LLﬂzﬁﬂHE‘HZ‘Yﬂ\‘lﬂﬂ%ﬂi%ﬂﬂqﬂ[ﬂﬂ’lﬁl‘ﬂ‘i@ﬂ‘ﬂ?mLLE‘]SL YAIB

&

ayaNUgIULAZANYUEN9ARTN sandin v edin p-value odd ratio (95%CI)
75 518 38 518
a1y, U (ALaae) 1-73 (47.8) 15-86 (53.53)  0.064  0.98 (0.95-1.00)
\WAZe 49 26 0.743  0.87 (0.378-2.001)
filsAUszdnen 36 26 0.039  2.35 (1.033-5.332)
Dwlunranm 33 21 0.257  1.57 (0.717-3.448)
Gulsasunsonn 3796 7 11 0.007  3.96 (1.389-11.279)
seeznanSaIestoendn 7 T 29 25 0.006  3.05 (1.349-6.895)
(acute onset)
odezfiande
Uan 34 26 0.020 261 (1.149-5.940)
AU 45 18 0.202  0.60 (0.273-1.318)
gty 18 6 0.313  0.59 (0.214-1.647)
ki septicemic form 19 35! <0.001 34.39 (9.477-124.768)
HaN1IATIANeHasUfURMS
WBC count, 1,180-31,900  820-33,300 0.795 1.000
cell/mm® (1a&e) (13,535) (13,946)
Alkaline phosphatase 47-895 64-572 0.342  1.00 (0.999-1.004)
(U/L) (median = 261) (median = 211)
melioid titer > 1:320 30 11 0799  1.16 (0.368-3.663)
wudlalwian (bacteremia) 17 21 0.001  4.22 (1.824-9.736)
"Lailﬁ%’uawﬁmq;aﬁwﬁmmz N 12 22 <0.001 7.22 (2.958-17.615)

s 48 Flng
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duwmanuaniou Tsmdessla” Fadulsadiingiae
lseangruranazinly Ja1sifadenasinsiunning
Tsndunianisds qﬁmmﬁmw‘jummﬁmﬁwuiﬁﬂaﬂ
ududu esuaz “wiusfunaePade %9 eandes
funsfnunssueinevasiiaglutszndas waideded
WA, 2547" Fwudimisha dadundade senile
voslan Tenuluguaeld sfsfesas 37 IndiAseiulsn
WNIU

gnwamenainuasitaelumafinuil adned

a

YoyALANLATIIIIUBY o 0 Badaaudy

ofenefifinishinide ofedoeas s3.1 efeazdu o léun
du g Ramels Waidegou madiull 1z nazgnuazie
LunsAnuilfifvasfifieainunivesduain
N415988g 50 %ﬁmﬁﬂ’jﬂﬂﬂiaﬂw’]gu dlesarnlunis
Fnwdumeeuanizfiisiinnanuiludy  luvned
miﬁﬂmﬁlﬁmmﬁﬂwﬁﬁm alkaline phosphatase 9
LazAUla lagasa liNuURAIE  INT1ZAIAIINNINBaNIN-
13119 8d e alun15IRadeszasLIn q nauLdw
microabscesses F9U1aziANANUNRRUIUIBIRY infil
trative lesions
nsaedeluniodud  12zlunsineiiivie
%agmﬁmﬁﬂ prostatitis waz prostatic abscess Toilii
FumbsdaRefitsneeulites Iaswnglunowmnie
vosismnene oade'” lun1sfnwilffvieiiasa
wuiadenndlul 19z 9 31 eradululean Wesan
winglllaAndonaznergndum  daedelailasunis
A3ANLABLALIRARYN1ILHING?
MsRadeluszuulsy mnuSesay 2.7 iw
meningitis LAY cerebritis TaififayaLigaiunuAaUnd
Tudnuadudoweiifae91u 1 brain abscess™, brain
stem encephalitis”, cerebellitis, cranial nerve palsy,
peripheral motor weakness AR18  Guillain-Barre
syndrome”
wddnalnnisialsamaessla”  wulngia
anmssuRedllnd ud utpeiinann reactivation
e feluspaniififiasmenis Wumeeny 28

¥ A _sdgunaululsmeiviawasnamizdialuaen

wasegla” Tulssneruianmo¥usy w.a. 2547-2550 121

v '
= a

udaaensla” luvariueuaglsmenuiadudioud 3

a

sedaynn paraplegia A0 spinal injury EUde T8RN

fomnvhwn forsn Aeunazndu reactivation veeedia
doungudaluasiisenesaunans

et fasunIlade naaRe 1wsa
adeuinouiinamntediudu Wieelewas 56.6 lng
nuelunsze 1den (bacteremia) Wesioeay 33.6 B9
pndTeeuBn e i aradunanzguaelasuen
duaatnanrew videdamsumeaiiamamzdedelivag
culture media TLa3atwesiniy  Bnien13nIaa
melioidosis titer 41933 indirect haemagglutination test
Fodufinsruiuiiddesiaronasluazaausnme

HAMNTINBINERRE 1A YBILIINUANNITUIY
PewinsnTmesesas 33.6 ATuANRTIALTIB9R
anlssnenunasieariuiliiel 1.6, 2535 waz .4, 2541
Yefisnaane sfeionay 45.6 uaziasay 74 MmARY
Tuilnddesiuluseeiuan o TefisasaeUseana
Yoway 14-47 (unsdiilden asiidl ceftazidime)™**
wafinan1sinudtunadtdosain 1) wwndiinlsail
antu way 2) wwaldalunisdensdiuaaines
wnndAeuuasiaamssuiifeaiudenosn nanafe
wsfunmslailafingelsedd urenlsfidfie empirical 13138
Asounquiteldlagtodny (1w ceftazidime w3a
carbapenem %38 cefoperazone+sulbactam) ¥111%n13
IHeduaadn Sniseseuaguanely 48 Falususnle
$9YRY 69.9

Hadeiifnanesnsaeegeunuenainnisfien
druaatndilasoly a8 dalasusnlainsevnquidonda
(OR = 7.22) tafefifisimiinannii afon1aidu acute
septicemic form (OR = 34.39) F9 pandasiuTIBew
Fuo s Fefvae wlnaji eFieiilesann  sepsis
syndrome 1ag3dn19¢ multiorgan failure hetu dera
3 °ﬂﬁzy‘17i 02 UsznsTiaztavansasangle e 1) N3
50w sepsis syndrome 8¢19390153 Liietlasiunazan
ANTULTIVBINIE multiorgan failure 2) AN5lHENGAY
aga%wﬁmaumgm%aimﬁaﬁ K
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n3fA ATYNIIA N

TUuazdaL uaLue
wmdluinfinasiindslsaiinaslinissnuilagisa
Tudvedlsafiduiade s (Wu wImunensan
senalwdenld ofiaund lsaduuiedu 1in lin
718 Tle l3ale) Usynaududl exposure clue (91Tw
F91#S inhalation WamewAumela WD inoculation
NIV ALLHARNINI) %x‘imﬁaﬂ clinical syndrome ﬁwu
laUse 199 sepsis, pneumonia, disseminated infection,
abscess formation I@EJL%W’]&GLREULLUU?]I 9 “gadu

hematogenous spreading
TUNA9AITER RN IR UAwR e Tade 1R
dfanuunInansuazmnlsmeia 1ansadideldlas
wrnluioniafinedsesunisnuideiiluawnielufin
1) A3 WU gumﬂ@ﬁ automated blood culture system

'
a

Foaz 1msnanszezande 24-48 §3lN0" wazdl
Ton fagnuideldanniu 2) sty yunishmedadia
ndANKY 193 N30T antibody Tag dot immunoas-
say, gold blot immunoassay, immunochromatography
#IDN1THTIA antigen LAY ELISA, latex agglutination,

34-36

indirect immunofluorescence %38 PCR 346

a a
NAANITNUITNIA
€ a g Gt I3 a
YDYDUAMLNNENYIITNANBEL  ASUUNUILL 35
figagmasliauinunlun1sinaging veunanaming
WY deUlIINeIVIaNNITUNY  Auailan AYIenae
TunsaudayasUig YauURMEE1wIENNTLIIN1UANNT-
sy Fwadlan Nouslany du wuuIdeaseil uag
AUIA AN LN THAINU

v =
LaN 13871989
a o ¢ 6 ,a £ a a
1. WWAUAUNT WETWHEANA, UITHITNNT. T3AARRY-
10~ . ngomwe: USEM 8@ An WURYWDe Ana,
2547.
2. WNINIBY GAANIUWA, UIIWBINII. lsaAess-
10~ Twdin. Y9uWAN: ASIWINTINGT, 2543.

10.

11.

12.

. Anen wana. wasesle

17 157ailse lsansasenuaziavindeinga
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Abstract: Treebupachatsakul P. Melioidosis in Budhachinaraj Hospital in 2004-2007. Thai J Tuberc Chest Dis Crit

Care 2009; 30: 112-125.
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Background

Objectives

Method

Results

Conclusions

Melioidosis has been regarded as a geographic-related infectious disease, specifically the
northeastern part of Thailand. There are limited reports in other areas, particularly in lower
northern part of the country.

This study aimed to explore clinical characteristics, clinical outcomes and determine risk
factors for death in patients with melioidosis in Buddhachinaraj Hospital.

Clinical analysis was performed in all medical records of patients who 1) melioidosis was
diagnosed or 2) positive culture or 3) melicidosis titer > 1 : 160, admitted in Buddhachinaraj
Hospital during January 2004 to December 2007.

One hundred and thirteen patients were enrolled, 64 cases (56.6%) were culture-proven
(definite melioidosis) and 49 cases (43.4%) were propable melioidosis (no culture-proved,
diagnosed by clinical features and positive melioidosis titer). All of patients resided in
Phitsanulok and nearby provinces. There were more common during rainy season and also
related with the amount of the rain. Exposure clues were found in 46.9% of patients.
Underlying co-morbid conditions were identified in 54.9% of patients. Diabetes mellitus was
the most common (47.8%). The involved sites were lungs (53.1%), liver (55.8%), spleen
(21.2%), skin and soft tissue (10.6%), genitourinary tract (9.7%), bone and joint (6.2%),
lymph nodes (4.4%), CNS (2.7%), and pericardium (2.7%). Blood culture was positive in
33.6% of patients. Comparing survivors and non-survivors, prompt appropriated antibiotic
were used in 79.7%, 20.3%, respectively (p < 0.001). Patients with septicemic form (OR =
34.39), positive blood culture (OR = 4.22), acute onset (OR = 3.05), pre-existing liver
diseases (OR = 3.96), lung involvement (OR = 2.61), and inappropriate antibiotic within first
48 hours (OR = 7.22) were significantly related to higher mortality.

This study confirmed that melioidosis is prevalent in lower north of Thailand and yet, greatly
underestimated. Better awareness, both among clinicians and microbiologists, couple with
improving diagnosis methods to allow early diagnosis and hence early treatment, will
significantly reduce the morbidity and mortality associated with melioidosis. Locally adapted
guidelines are needed to be developed for the treatment of sepsis, especially from commu-

nity-acquired pneumonia in the patients at risk.



