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ATYPICAL DOES NOT MEAN UNCOMMON

flaqiiu nssnulsadendne vgnzu lasamis
awBomaiienldedimgadn ssdululudnuue
289N 35nEUY empiric iy wlngl Weiliilasann

& v

wnndfSnuld ansaldansauznieadinlunis
TimsAdaduiderelsalédaau aaonaudsdidnlu
mafiue wmse wazszpznandlunsasiame
viesUfiifin1s dodu deyaiisatuszunaineres
Waralsataadnt vrusuTefiaan Wyatefs
Tumsidenerdugadniivnin: o Tasianizly
FLHTUINTBINITINE

Tnf 1AYIzN1InieDaIN1IANEILE

olsadaadnt vgnpuide nsfilid w1sassy

aralsaldlufieswaunisieenannisiouas 50
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famtiraenisnsaanadiesfifinsundu 168
n3@nudedenslsaUsnsnt vluudaznfinie
BENNININNY WAMIANEE WAuEanN dtTes
\@arialsalungy atypical pathogen F9stnavdie
Mycoplasma pneumoniae, Chlamydia pneumoniae
Wae Legionella spp Imﬂwudﬂmmynmawﬁadﬂ‘m

neNilfiuwalia iy (maei 1)

M3l 1 ananaesidenelsalungs atypical pathogen Tulseandnt gy
(AALUavaN Blasi F. Eur Respir J 2004; 24:171—181)1

dila lszind diknies 35msasn Chlamydia Mycoplasma  Legionella
pneumoniae pneumoniae spp
wan+lu  auu Almirall’  MIF/IFA 16/105 (15) 8/105 (8) laizzy
uan UAUIAN Marrie” CF/IFA 21/149 (14)  39/149 (26) 1/149 (1)
won+lu  andze File" Direct 101/456 (22)  41/456 (9) 8/456 (2)
FAMIF/EIA

Tn au Sopena’  Culture/ MIF/ PA  41/392 (10) 5/392 (1) 48/392 (12)
Tu Hisee Aubertin®  IFA lajszy 24/274 (8)  55/274 (20)
i aTiu Steinhoff  Culture/IFAICE  27/236 (11)  22/236 (9) Taiszy
Tu BT118A Lieberman®  Serology 62/346 (18)  101/346 (29)  56/346 (16)
T Buaud Neill” Culture 8/255 (3) 41/255 (16)  27/255 (11)
T wirafuaud  Bohte  IFA 9/334 (3) 19/334 (6) 8/334 (2)
uan sAaumaiuaud  Bochud' | — CF/IFA 9/170 (5) 23/170 (14) 1170 (1)

ﬂagmmmlﬂu FIUIWAIUINTIN (%); CF=complement fixation; MIF=microimmunofluorescence; IFA=indirect

fluorescent antibody; EIA=enzyme immunoassay; PA=passive agglutination

o
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sziiulddn anugnssadenguiiinaiy
vanmas Judugfiniafiviinisfnen saaieisnig
avemevinsUiRnsflH ums 1599 Tudszinelne
21TuA TussIN wazane'? lEmevinsdnslu
Qﬂqﬂiﬂﬂamé’m UTNDUIUIU 245 518 ﬁy’oﬁﬂaﬂuan
98) uazfielu (147) WU’)"]L%EIuﬂ@:N atypical
pathogen fudanalsafinusnidususuduglu
§Uapusn Ae Chlamydia pneumoniae (36.7%)
WRe Mycoplasma pneumoniae (29.6%) Lac
faual Streptococcus pneumoniae ﬂ'ﬁﬂoLfluL‘ﬁa
relsadudiuusn (22.4%) Tugiedlasunssnunly
Tsemeuna LLﬁiﬁWUL%a’Iunaju atypical pathogen
Hudaralsasiniungai 28%

Tuns 19iaulsa Tsanswsenuazsitningm
atuil  win JUL W15 wazAny® TEeeuna
nafndadorelsalugislialoasnt uyamu
Fuu 22 918 lawldiSn13m979n19 serology
994MY polymerase chain reaction (PCR) Wu7in
ﬂ?ﬂN‘gﬂﬂﬂdL%ﬂﬁﬂIiﬂTuﬂﬁjN atypical pathogen
7 578 Aol 31.8% lauwu M pneumoniae 2 518,
C pneumoniae 2 918, C psittaci 1 318LRE mixed
infection 2 918

HANIANBIFINEN B IHfiuAN AV
atypical pathogen Tun1sifiuidanslsadandn, u
gupuludszindlng sy p1fugadniinang o
Fommiuniiessunguiaidanguiidon atnelsiaa
nsAnsfenanaviludszeinsfieglungomm-
amuAsHazUSnumna fold awnsaihly$81989
Tugfinnaduzesdsznald  Tasawizadisie
TunansYussnidoamiefinudedsyadu Tdun
Burkholderia pseudomallei 310 ﬁ\iﬁ”’umﬂﬁaﬂm
ﬁnuaga%w%'m”aoﬂ%’uLﬂﬁau‘lﬂmuﬁagmzmﬂimm
Tuwsaziufice

LY 1A uqméqﬁﬂ w.u., M.Sc.
wimlsassvumsmelauasinlsa

MATPIDWIAT AT AUSUNNEAT ATATIIINEILIA
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WEANING: AN EVIDENCE-BASED APPROACH

DAAS M W.U.

nielapten noveryINTIN Laonwe 1 Ianssaanna

fiheiHiedesiemelau e wguasiiym

[3

hdedldiedealdsunsuilouas amaes e
fufesiansume/mganiaianidiniastemela
fian ulng wnsadnldiaeldusiune udes
ndumlfeiesdn §heildiaiostemelauu (9
fionangaldiaiecld) vwiefihefinaavietioniela
wazteAsasiemelananiauiandu weds wudd
Hamunsndouuarisnsnmat “sFmda doiuuwnd
g’mLLaﬁamiﬁmiﬂizLﬁuQﬂaﬂﬁ WN’]iﬂWEJﬂI"EfLﬂ%ﬂ\‘i\lﬁ
wae MnsnLienIBnaaniteIasidenamang Wiile
andlymuasnaunIndaufinnu Lﬁmmnmmiua:
n13fn#3ITemmsunndludiaguldiangann
Tmdanaialuns wean Qﬁwaanmnm%m‘ﬁwmﬂ%

¥

ladnsfnmegioniesane  umanaiasld quUds

evidence-based ¥89N13 wean Iuﬂﬁ)ﬁ;ﬁ’u FIWLY

srauzasvanguesniuy

AU 1 AnTANHINANITERNLLLRENNA

Taewfiu control trial uaznansANHNTIATE 1@N19
Al

LAV 2 : IN19IANHILULNNT “9LNA (observation

study) %138 control trial WANANIANEEILNTALRUNIN

seiu 3 fuAnuiuaailiImgLlesan

nansAnETauiueavsalufins@nen luilynniu

a

V3RS uf 18 $udnaw 2545

Ty JUaNHaN133d8289Nr1INe &y McMaster
(The Agency for Health Care Policy and Research =
AHCPR) Tull 2542" uazmsvssgnsamiuszning
American College of Chest Physicians, American
Association for Respiratory Care LLae American Col-
lege of Critical Care Medicine Tull 2544% vidads
Huaaluns wean §ilhwosnaniaiestismela

wsawdseanlau

e (iol5A19158 wean @ﬂmaanmnl,ﬂ%'wﬁw

mela

o sulEvn (weaning parameter) fiuanfislan

flaz wean 1§ "15a

e wATlANIT wean 7ILGHA

o msUszifiunazuily 1ot pevanlugied

1 viathamela

1i191l5A29154 wean wangwluszdv 2)
Taemuinms wean Tugihefinmzmsmeladaman
falailéisunsuiflauazdedasnismstisainiadecat
Tuizﬁu”oﬁu aunlinganiiameladuaranarile
ng'J'Jaé’ao‘i%l,ﬂ%'amhwwﬂamuﬁu“ ﬁoﬁu@ﬂwmﬂ%u
wean 8 1quﬁﬁ’11ﬁ respiratory failure #30 4%i0)
fisiaslHaTavtremelaladsunsud loudy wazwui
nM3ldamsneaRTniiesat9AEINN6R “UNNT wean

& a 6 A v
fifilom Aeawana 3° uazilailmassmamelalédsy
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15wl ldafia13Use Lt un15veny 1895 UUNIg

melauar ufiisadiae Feléun hemodynamic

AN 1 U AvTiaUedNAITiNe wean
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LASNNTVINIUTEY DY 39NN electrolytes LLAT acid-

base disturbance A9 INN 1

Objective Measurement

NNSUANLURBULY

PaO2 > 60 mmHg ueld FiO2 0.40, PEEP 5 cmHZO eh)
PaO / FiO_ratio
2 2

150-300

Hemodynamic stable HR

140, stable BP, minimal vasopressor@

v

General A9u

Afebrile (T < 38 C)
14i#l respiratory acidosis Waz electrolyte ﬁﬂgj Tunauiiuni
3¥#U Hemoglobin fvsne N (
Adequate mentation (GCS*

sedation

8-19 g/dL)

13) uazlaléisy continuous IV

Subjective clinical assessments

Taaldsumauilaliitu uazunndszifiuusiiaesa wean 16

WAL M190LelHTe

GCS* = Glasgow Coma Scale

@Minimal vasopressor %1 Dopamine Tuzunn renal dose v138 Dobutamine

mana auhfthe tansenelaeld mingw
Tuseeu 1)

foudiihefifdensdluns wean mumsei 1
dufinuinile wean udreala Wianaiedipandy
WlHedasdn sefudenimihmame suntsmela e
ﬁjﬂaﬂﬁau%wqm’lﬁm%‘mﬁwmﬂ‘[wlnﬂ%”’a n3ANsN
wumsne aulaeld spontaneous breathing trial
(SBT)avuaniienin wsnlumamelaléiessasiie
lidndmane sulaslifiemelainiedes (Geas
2elusuietion) laswanwnzlussozusnaes SBT (3-5
wfiusn) uzeiifiaana °1ﬁzyﬁazuan\lﬁdﬂv§ﬂqm:

wsodunane suldiviald fiheezdeeiuuy

5LLg/kg/min

mamela (respiratory pattern) g 4, msuaniaeu
Wil 15, sedunislvaisuaaaiden (hemodynamic) 7
Agil uaziting o v usfivinmane aulay SBT
wazynELe WNsaEIUNINg auld 30-120 w1l

ﬁm‘;ﬁmimﬂﬁwﬁﬂmaanmnm%mﬁ'aﬂmﬂ%

M5l8euil (weaning index) Liauszifiulann 9

LI

9z wean U Sy fnsdnmagainnuaiiiiy

e Aadusllinnn Afiteinay wean l@AtuxvnInenae
McMaster AHCPR wuzii 13 14@n Likelihood ratios

(LRs) ApATININNTY 1 WALWINAT LRs ”omﬂam

=

Mazldwennsniin 2190 wean LERABININTU GRS
72
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a151efl 2 nsdsefiuanay wnsalunsmelaeslay weaning parameter’

Parameter it wean 16 @1 LRs

Fovnuziihelfiedetemela

VE 10 - 15 L/min 0.81 - 2.37

NIF -20__-30 CmHZO 0.23 - 245
. -15_ - 30 cmHZO 0.98 - 3.01

CROP score 13 214 - 253

Falugrwdiusmuzfioiuma aulns spontaneous breathing

RR 30 - 38 breaths/min 1.00 - 3.89

Vi 325 - 408 ml (4-6 ml/kg) 0.71 - 3.83

f/Vt ratio 60 - 105 0.84 - 467

VE = minute ventilation, NIF = negativ e inspiratory force, PI = maximum inspiratory pressure, RR = respiratory rate, Vt = tidal
max

volume, f/Vt = respiratory rate/tidal v olume ratio, CROP = index Fsznaudan compliance, rate, oxygenation LT pressure

nsRneluifagiunud1isnig wean Aldwa
uazldarpziiaiidosil afe SBT fisavadlude pres-

sure support technique wazi [5zaLanlunig wean

9,11

wid g #de MV adetiuluifagiudenusin i

¥ .
1 AAya

A1 3 u avivdeveingiheaiiven wean”

Y

12

wean @78 SBT WAS2UENA aUAI8 SBT Uy
ﬁmmu@@ﬂmamﬁné’%m Lﬁaﬁm‘smi'}@’ﬂfm RPUab
wean lavSald wazasramlunsdingiaela was

wean ¢ (weaning failure) YA NN 3

@

BJIN

e

Objective measurement TInGvEEA W1saviNTMA ausinlé

MSuanUasuLn

SpO2 85 - 90%, PaO2 > 60 mmHg, pH 7.32, PaCO2

AT 10 mmHg

Hemodynamic stable

HR < 120 - 140 aSe/unit v3olany < 20%.

SBP < 180 - 200 uas > 90 mmHg, BP Wb < 20%

suuvunamelauni

RR 30 - 35/min 38 RR Wasu < 50%

Subjective clinical assessment iamﬁdﬁﬂuﬂ

71A251IELR wean

izé’ummi“ﬂﬁuﬁuﬂad 17U somnolence, coma,

agitation, anxiety

Diaphoresis

Wfis work of breathing @y nsldndiiiagiomela,

thoracoabdominal paradox
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mstmviaﬁmma’(aaanmnQ’:’Jw (wangulu
LAY 3)

fuoaedl awnsadnldiaIevdaenialaliaag
Rsanneaviezievelasan Taedssiiuain airway

patency A< airway protection

E,”\Jlﬂ’silm\‘mﬁg:umaﬂ’l L@ upper airway obstruc-
tion l§vusunevdenisnanviatievelasan Fawuly
iheiidiedldiedatismelaluszoziiauiu, 1 v
drevelanarsasaniel vevn warnwuluimands
wnndmne™ daduFeuuzildnga cuff-leak nelu

14-17

24 1l Apudazieviatiunislanan

Cuff-leak test 11130573l IaeUane cuff Lid
Titomelasuzgavingiomela o “seaniilna
Hudneviadie stethoscope dl@BuL B9aNL MY
matiumelanauvunenslainisiiailann post-

extubation stridor.

Cuff-leak volume n329llasligihemelade
w3avtemelanuuUINng udwsey cuff Tufind
exhaled tidal volume Tun1smela 6 asadiann 1
A o 3 Tu 6 Aiadis den exhaled volume
ldeilFngaIna tidal volume AiaglinnnTn 110 wa.
w avimwessneiumelalifu Tunsdligiaeh
cuff leak test wadlasuNIMA auwuzt Y ste-
roid 1138 epinephrine uaﬂmﬂﬁmsmwmm 14130
Tumsle mwblunisga smzesiihudon iiefiasan
AMNNTDNDDINTTDIAUAULDYILALNITNITAL NNE

wovfjthenouiiasieviegienalasen’®

215 1990dl9A TeANgasanuaziaginlnINgm

msgua@’ﬂwﬁlﬁs&mmswm aun2y SBT
wangluseay 1)

vfﬁﬂ’mﬁiﬂ N1T0RIUNNTNA DU SBT L A3iin
ndanflamela 24 H3las waslidunisnsaduiie
W wg uazndeniilEsunsud lowds Wagloe 3
Fovendnlaiun1ady wean it 1 finsldsu
nane aulay SBT yn 24 Falae’® filwilsi wnsn
Humane suuasdesldiaiosiianeladedy a1s
161’%um3§1v’\1Lﬂ%aaﬁﬁﬂﬁvﬁﬁaﬂl@ﬁ"umﬁﬁns\iaumm7‘i f

uazlavihliiAansdressndwiilamelauazsenie®®'®

madszifulunsdigihela 2ansosu SBT
fiefl wean Laildsiniduan (maeil 4)

1. respiratory load H9xnag) (“713\1 mechanical
loads %W L N¥izN1IN pulmonary congestion 730
metabolic loads 12U CO2 ﬁ"\‘i, severe metabolic aci-
dosis)

2. respiratory drive £avianuldly Faeriled
El’lmﬁ@'ﬂ’mﬁ’m 171 sedative LLax metabolic causes
§i78 11U hypothyroid

3. respiratory strength f98aUNIIBY ADIANIS
flun11e malnutrition, electrolyte imbalance Taaanne
magnesium A< phosphate

4. JANNRALUNANINIEVY cardiovascular 398618
wazdalail@sun1sudly 1wy congestive heart failure
Lﬁ'aLﬂfﬂiﬂumﬂ positive »» negative pressure ventila-
tion @ nie3aieviela = Uiy T-piece) vl

venous return LNNIN
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Al 4 evSeifadel Sumildtasl aansamelaldies®

Increase Ventilatory Load
Increase minute ventilation requirement
- Increase CO2 production : high calorie intake, fev er, sepsis, burn, trauma, increase muscle activity
- Hyperventilation : pain, anxiety, restlessness, metabolic acidosis, sepsis
- Increase physiologic dead-space (V DNT) : pulmonary embolism, pulmonary hypoper fusion, late ARDS
Increase mechanical load
- low thoracic and lung compliance : ARDS, kyphoscoliosis, auto PEEP, abdominal distention, pneumonia,
pulmonary edema, marked obesity
- Increase resistive load : bronchospasm, secretion, small endotracheal tube, v entilator circuit and demand

valve

Inadequate Ventilatory Capacity
Inadequate central respiratory driv e
- Impaired consciousness / CNS suppressant drug
- abnormal respiratory center : sev ere metabolic alkalosis, hypothyroidism
Respiratory pump failure
Thoracic wall abnormality : flail chest
Impaired neural transmission
- Cervical spine damage
- Phrenic nerve injury
- Peripheral neuropathy : Guillain-Barre syndrome, critical illness polyneuropathy
- Neuromuscular disorder : Myasthenia gravis
Muscular dysfunction
- Malnutrition
- Severe electrolyte imbalance & metabolic disorder : potassium magnesium phosphate calcium hypothyroidism
- Respiratory muscle ov erloading or fatigue
- Myopathy, postneuromuscular blockage w eakness

- Hyperinflation

Cardiovascular Disease

- Left ventricular dysfunction, coronary ar tery disease, cardiac arrhythmia
Arterial Hypoxemia

Psychogenic Dependence
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M3ItazAd mangulusziv 2)

ATRasuLiafieeIn1Imafiugl uasd
wwalduideslfinsestismelalussozeny Tawgiae

fazianzaptiuaslduselom dernlud

e $B9M38N sedation Tuzunedi_sanniiielinu
fanst vietivnglanunanel Be (trans-
laryngeal tube)

o fjihwiifinad nin1swiwla (respiratory
mechanic) #i31ia (Feinu avaanlasnis
mela 157) NMseLARILTILRALIIFIUANT
wiela wareraaan1svheiussendiniiie
melanalé

o fhwfinaldszlomiluiBednineit wnso
Aumnsmetnld viesant “seinuiaile
vy Foviliosunizesgiediu

[

o ithefianzapuiigielinisindsulnifiau

¥
a2

anatalugunan wTalEagu

ELL
L]
nnangun1adne luilagiiu N1 wean e
spnaniAIavtisnielafidoyaniuinweiiaziiu

LUINIUNIT wean I A

° mwmrﬂﬂaﬂﬁw%am: wean (M5 1) Uag
M BU weaning parameter (miwﬁ 2)

e ¥N13 wean g SBT 30 - 120 w1t law
dovdsziiugizegalnddadusze: loy
izl 3 - 5 urfiuan uazven wean Wle
et (59t 3)

o fjthuiiliiumsme susioainifinfiagetion
24 Fl39 WA 10 (@597 4) uazisu

SBT N 24 Flag iflorunna19d 1

4 =
tan 198979243
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Abstract :

Background: Although the prevalence of obstructive sleep apnea (OSA) in Thailand is uncertain,
it is being increasingly recognized because of its adverse sequelae, especially cardiovascular and
cerebrovascular events. Conventional diagnosis of OSA requires sophisticated polysomnography
(PSG) which is not widely available. The purpose of this study is to verify the validity of overnight

pulse oximetry (PO) recording for the diagnosis of OSA and to determine the optimum cutoff level.

Materials and Methods: Fifty-one patients with clinical suspicion of OSA underwent PSG and
separate PO recording in the same night. The oxygen desaturation index (ODI) as measured by PO
as events/h of > 3 % and > 4% decrease from baseline which persisted > 10, > 15, and > 20 sec
were evaluated, and different cut off points at > 5, > 10, and > 15 events/h were also determined.

A comparison between each ODI and apnea-hypopnea index (AHI) from PSG was finally explored.

Results : Forty patients were diagnosed as having OSA according to the criteria of having AHI > 5
events/h. Patients with ODI > 3% for > 10 sec for > 5 events/h had the highest diagnostic yield for
the sensitivity, specificity, positive predictive value, and negative predictive value of 82, 100, 100,
and 60% respectively. False negative results were frequently observed among those with mild OSA

(AHI < 15 events/h).

Conclusion : Overnight pulse oximetry recording was useful for the screening of moderate to severe

obstructive sleep apnea in clinically suspected patients.

Introduction

Obstructive sleep apnea (OSA) is a common
syndrome, the prevalence varying from 2 - 4% in
one report.1 Although the prevalence of OSA in
Thailand is not known, it is now increasingly
recognized by physicians and there is increased
public awareness about it as well? This syndrome
can lead to many adverse sequelae including
cardiovascular and cerebrovascular events, loss
of efficiency at work, and an increased incidence

. . 3-4
of car accidents due to sleepiness.

Polysomnography (PSG) is the standard tool

used for the diagnosis of OSA. It is a technically

complicated and costly investigation. Alternative
methods for diagnosing OSA have been introduced,
and overnight pulse oximetry (PO) recording is one
of the most widely used. Conflicting data concern-
ing the reliability of this screening tool have been

reported in the literature.” ™"

Because OSA has been linked to co-morbid-
ity and mortality as described above, early diagno-
sis should be made to prevent its costly adverse
consequences. The introduction of a diagnostic
method that is cost-saving with good accuracy
would be suitable for limited resource country.

This study aims to determine the validity of PO as



o o

1% 25 2ty 3 nsngIAN-NUeENEY 2547

a screening method for OSA in Thailand, and also

to determine the optimum cut-off level.

Materials and Methods
Subjects

All patients referred to the Sleep Laboratory,
Division of Respiratory Disease and Tuberculosis
at Siriraj Hospital for overnight PSG study during
January 2001 to January 2002 were recruited.
The medical histories of these patients were taken
and they also responded to sleep questionnaires.
General physical examination was performed
with special attention given to the presence of
any underlying diseases which affect oxygenation
status such as obstructive lung or structural heart
diseases. Those in whom the finger probe of PO
could not be applied due to peripheral limb
ischemia or who declined participation in the study
were excluded. All participants gave informed
consents, and the study was approved by the

local Ethical Committee.

Procedures

Patients underwent standard overnight PSG
using diagnostic criteria of the Association of Sleep
Disorder Centers (ASDC) guidelines. At least 3 hours
of sleep must be obtained for evaluation. Apnea
was defined as cessation of airflow for 10 sec.
Hypopnea was defined as a decrease of airflow to
1/3 of baseline associated with 3% oxygen
desaturation. The apnea-hypopnea events/hour
(apnea-hypopnea index = AHI) were scored auto-
matically. OSA was defined as an apnea-hypopnea
index (AHI) of > 5. The severity of OSA was defined
as severe if AHI > 30, moderate > 15-30, and mild
> 5-15."° The scoring was performed automatically.

During the PSG study, patients underwent
simultaneous PO recording with INVIVO 4500 plus
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4 (Sensor Medics, CA, USA) in the opposite hand
of PO in the system of PSG. This instrument was
able to record oxygen saturation every 6 sec con-
tinuously and store it for later analyses using
default criteria by EPOCH programme. The criteria
determining that the was to be analyzed was
having oxygen desaturation of 3% and 4%
from baseline. Such an event was analyzed if it
persisted for 10 sec, 15 sec, and 20 sec.
The cut-off points for abnormality were those of
oxygen desaturation events (oxygen desaturation
index-ODI) of >5, >10 and >15 events per hour

(ODI -5, ODI-10, and ODI-15 respectively).

Data Analysis

Data was analyzed using PO as the test and
PSG as the gold standard. Each event with an ODI
of 23% or 4% which persisted for >10, >15 and
>20 sec was determined for sensitivity, specificity,
positive predictive value (PPV), negative predictive
value (NPV), and accuracy using 2 x 2 contingency
table. Subgroup analysis of OSA severity levels

according to the AHI was also evaluated.

Results

A total of 55 patients were recruited to the
study. Fifty-one of these had qualified PO tracing
for evaluation, 39 were male and 12 were female.
Forty patients were diagnosed with OSA, 34 were
male and 6 were female, with the mean age of
48.5 years and mean AHI of 48.7. There were 28
patients with severe OSA, 1 patient with moderate

OSA, and 11 patients with mild OSA.

When a diagnosis of OSA was established
by PSG the results of simultaneous PO recording
at different cut-off points were analyzed. For 3%

desaturation persisting >10 sec at ODI >5 (10 sec,
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3%, ODI-5) there were 32 patients with a positive
PO test, at ODI >10 (10 sec, 3%, ODI-10) there

were 27 patients with a positive PO test, and at

ODI >15 (10 sec, 3%, ODI-15) there were 26

Table 1 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of

pulse oximetry at each criteria and cut-off point. Numbers in parentheses are related to the

desaturation of 4%.
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patients with a positive PO test. There was none
with false positive test result. The sensitivity,

specificity, PPV, and NPV for each cut-off point

are present in Table 1.

Criteria Cut-off point Sensitivity (%) Specificity (%) PPV (%) NPV (%)

10 sec, 3% (4%) oDl - 5 82 (74) 100 (100) 100 (100) 61 (52)
ODI - 10 69 (69) 48 (48)

oDl - 15 67 (51) 46 (37)

15 sec, 3% (4%) oDl - 5 74 (69) 100 (100) 100 (100) 52 (48)
oDl - 10 64 (49) 44 (35)

oDl - 15 51 (44) 37 (33)

20 sec, 3% (4%) oDl - 5 68 (63) 100 (100) 100 (100) 46 (42)
oDl - 10 53 (45) 37 (33)

oDl - 15 40 (33) 32 (29)

Table 2 A comparison of accuracy at each criteria and cut-off point between each severity according

to AHL.

Criteria and cut-off point Mild (n=11) Moderate (n=1) Severe (n=28)

10 sec, 3%, ODI - 5 0.7 0 0.89
oDl - 10 0.2 0.89
oDl - 15 0.1 0.89

15 sec, 3%, ODI - 5 0.4 0 0.89
oDl - 10 0.1 0.86
oDl - 15 0 0.71

20 sec, 3%, ODI - 5 027 0 0.86
oDl - 10 0.09 0.71
oDl - 15 0 0.57
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For each severity level of OSA, the authors
found that PO had positive results more frequently
in severe OSA than in mild OSA. At 10 sec, 3%,
ODI-5 the test was positive in 25 of 28 patients
with severe OSA and 7 of 10 patients with mild
OSA. The accuracy of PO at each cut-off point
for each severity level of OSA is present in Table
2; the 10 sec, 3%, ODI-5 was found to yield the

highest accuracy.

Discussion

It was demonstrated in this study that over-
night PO recording has very high specificity and
positive predictive value for the diagnosis of OSA.
The sensitivity of this measurement at different
criteria and cut-off points ranged between 33%
(20 sec, 4%, ODI-5) and 82% (10 sec, 3%, ODI-5).
The authors recommend the 10 sec, 3%, ODI-5,
which has the highest sensitivity for screening of

OSA.

The high specificity with modest sensitivity
of PO measured in this study was comparable to

that of previous studies.®”"*"

Those reports of
low sensitivity with high specificity or high sensi-
tivity but low specificity were from studies using
different diagnostic criteria and cut-off points both
for PO and PSG. In 3 studies using AHI of >15 as
standard diagnostic criteria for OSA, the sensitivity
was about 40% with a specificity of 98%."1%1
The criteria for the diagnosis of OSA defined by
the American Academy of Sleep Medicine Task
Force is AHI of more than 5'. This cut-off level
has high correlation with increasing prevalence of
hypertension, excessive daytime sleepiness, and

15,16

car accidents. So the authors used this less

rigid criteria, different from previous studies, to
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determine the abnormal threshold defining the

. . s . 71012
clinical significance of this syndrome.

There are other differences for consideration
between our study and other ones. First, other
studies did not compare overnight PO recording
and PSG in the same night as was done in this
study. Swieca et al reported the discrepancy of
AHI between each night of the studies."” Second,
signal averaging time also had an effect on the
estimation of desaturation events. The averaging
time of 12 sec used by Gyulay et al may result in
an underestimation of desaturation events.'® We
used 6 sec as the signal averaging time to over-
come this limitation and improve the sensitivity.
Lastly, the modest sensitivity of PO may result
from apnea episodes with unaccompanied
desaturation. By using the lower threshold at 10
sec, 3%, ODI-5 as in our study, the sensitivity of

PO recording was increased.

The specificity and positive predictive value
of overnight PO were very high, so the further
management of OSA can be done with high con-
fidence to the patient who has positive result. But
because of its low negative predictive value, stan-
dard PSG should be performed in patients who
are highly suspected of having OSA and negative
PO recording. The higher accuracy for detection of
severe OSA with PO may be due to the fact that
the less severe patient might have hypopnea which
does not result in significant desaturation in PO
recording. In addition, the duration of apnea may

be too short to affect the desaturation episode.

Potential limitations in this study should be
mentioned. First, the small sample size of 51

patients may not be enough to determine a deci-
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sive conclusion. Second, the authors could not
completely exclude the patients with some dis-
eases known to affect the nocturnal oxygenation
status by mean of routine physical examination.
Lastly, this study had only one subject with mod-
erately severe OSA, so the result in this subgroup

may not have conclusive implications.

In conclusion, overnight PO is useful for the
screening of OSA. This will enhance the reduction
in number of standard PSG, which is unavailable
nationwide in Thailand, that need to be performed.
To increase the sensitivity of overnight PO record-
ing, 10 sec, 3%, ODI-5 should be used as the
criteria and cut-off point for detecting any
abnormality. In cases strongly suspected of hav-
ing OSA, PSG should be further performed when-

ever an unanticipated negative PO result is found.
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THE RETINOIC ACID SYNDROME:
A STEROID-RESPONSIVE ACUTE
RESPIRATORY DISTRESS SYNDROME (ARDS).

THE FIRST CASE REPORT OF THAILAND
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Abstract: Retinoic acid syndrome (RAS) is a major cause of death in acute promyelocytic leukemia
(APL) patients, who have been treated with all-trans retinoic acid (ATRA). This report describes a 49-
year-old woman, who developed fever and acute hypoxemic respiratory failure following 8 days of
treatment with ATRA for APL. Her condition, including clinical manifestations, diffuse infiltration on a
chest radiograph and gas exchange (PaOz/FiOZ), fulfilled the criteria of acute respiratory distress
syndrome (ARDS). She had been treated with mechanical ventilation with high fractional inspired oxygen
tension and positive end-expiratory pressure (PEEP) for 2 days without response, but she responded
dramatically to intravenous dexamethasone. To the best of our knowledge, this is the first case report of

RAS in Thailand.

UNAREa: AN A7A3 N8 Uazy ¥ Fuadaa. The Retinoic Acid Syndrome: A Steroid-Responsive Acute
Respiratory Distress Syndrome (ARDS). The First Case Report of Thailand. 713 157lsa Tsanssen
LasBNTaIngm;25:147-153

MATMYIA A3 AnuNNEA a3 N Inenaedeslna

Retinoic acid syndrome (RAS) tDugiume °’195f§y°zladmil,“ﬂ%3m‘£u@'ﬂ’m acute promyelocytic leuke-
mia (APL) 3916301331168 all-trans retinoic acid (ATRA) unemsaiiiisssugievdeany 49 1§ 49
Thedu APL wazilldsniuszuunameladumaidsundusilnvineandiau (acute hypoxemic respira-
tory failure) vid9anin e ATRA Hulaan 8 Ju dnvuznwedfinvaedilesniy infiltrations Tuan

W 2 $19g TUananss “nsenuazanuindnfvesmsuanilieuing (PaO /Fi0,) wldduneusinig

Received for publication 3 February, 2004



148 12AN 7T NA UATYY N TENIAR

219 1990dl9A TeAnNgasanuasIgininIngm

3'&95&1"11mnq'ﬂim:uumsmﬁ‘hzim'mLfiﬂuwé’u (acute respiratory distress syndrome, ARDS)
fraslasunsinmndaenist esestaemels sautulvisandiaulusedy suazuseduuinide “u an1s
wwlasan (positive end-expiratory pressure, PEEP) w1 48 4alaw udlsinoy uassanissnm
Tumm:ﬁﬁnwmzmaﬂaﬁnmm@’ﬂuﬂﬁ"ﬁuaai'mmL%amwﬁolﬁ%’umﬁnmﬁ'mm‘sfimm dexamethasone

dhmenasaidiens Mevuihemeiiduseaulsa RAS Wuaisusnludszimalng

Introduction

The value of all-trans retinoic acid (ATRA) in
the treatment of acute promyelocytic leukemia (APL,
M3) is well established. ATRA yields a complete
remission rate of around 90%' and has made APL
the most curable acute myeloid leukemia (AML) in
adults.” Although ATRA improves disease-free
survival and overall survival rate, as compared with
conventional chemotherapy for the treatment of APL,
it does not decrease the early mortality rate.”
The early death following treatment with ATRA was
primarily caused by the serious pulmonary compli-

cation, retinoic acid syndrome (RAS).2

Case report

A 49-year-old woman presented with a 10-day
history of high-grade fever, malaise and multiple
areas of subcutaneous ecchymosis at all extremi-
ties. She went to a community hospital before
referred to our center for evaluation of pancytopenia
[initial complete blood counts (CBC) revealed
hemoglobin of 9.5 gm%, hematocrit of 27.7%, a
white blood cell (WBC) count of 1,100/mm°® with
78% neutrophils, 20% lymphocytes, and 1% mono-

cytes and a platelet count of 23,OOO/mm3]. Her vital

signs on admission were a temperature of 38.8°C,
respiratory rate of 20/min, pulse rate of 130/min and
blood pressure of 150/70 mmHg. Other positive
findings on physical examination included mildly pale
conjunctivae, mild icterus, and multiple areas of
ecchymosis at all extremities. Neither gum hypertro-
phy nor hepatosplenomegaly was observed. Bone
marrow aspiration showed 83% of promyelocytes
and a decreased number of megakaryocytes, which
were typical findings in APL. Other laboratory
findings included mild indirect hyperbilirubinemia
(direct bilirubin/total bilirubin = 1.02/2.72 mg/dl) and
prolonged prothrombin and partial thromboplastin
time, which might be caused by disseminated intra-
vascular coagulation (DIC). The chest radiography
was normal (fig. 1). All-trans retinoic acid (ATRA)
was started at a dose of 45 mg/m2/day. CBC on the
first day of ATRA treatment showed hemoglobin of
54 gm%, hematocrit of 16.1%, a WBC count of
14,800/mm° with 70% promyelocytes, 4% band
forms, 4% neutrophils, 20% lymphocytes, and 2%

monocytes and a platelet count of 19,800/mm°.

During treatment with ATRA, she still had fever.
On the eighth day of ATRA therapy, she developed

Abbreviations: AML = acute myeloid leukemia, APL = acute promyelocytic leukemia, ARDS = acute respiratory distress

syndrome, ATRA = all-trans retinoic acid, DIC = disseminated intrav ascular coagulation, PEEP = positiv e end-expiratory

pressure, RAS = retinoic acid syndrome.
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tachypnea. Her vital signs were a temperature of
40.4°C, pulse rate of 120/min, respiratory rate of 40/
min, and blood pressure of 140/90 mmHg. General-
ized crepitations were heard on chest physical ex-
amination. Chest roentgenography showed normal
heart size with diffuse alveolar infiltrations of both
lungs (fig. 2), without a drop in hematocrit or imbal-
ance of fluid intake and output. CBC, performed one
day earlier, demonstrated hemoglobin of 6.0 gm/dl,
hematocrit of 17%, rising WBC count to 15,800/
mm® with 57% promyelocytes, 14% neutrophils, 24%
lymphocytes, and 5% monocytes, and a platelet count
of 20,500/mm3. Her condition rapidly deteriorated
to acute hypoxemic respiratory failure requiring tra-
cheal intubation and mechanical ventilation (MV).
Mechanical ventilatory settings included assist/con-
trol mode, positive end-expiratory pressure (PEEP)
of 5 cm H2O, fractional inspired oxygen (FiO2) of
1.0 and tidal volume of 500 ml. Arterial blood gas

analysis after 30 minutes of MV showed a pH of

|

Fig 1: Chest radiograph that was taken on admission.
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7.225, PaO2 of 72.4 mmHg and PaCO2 of 51.0 mmHg.
Her conditions did not respond to broad-spectrum
antibiotics and diuretics. Forty-eight hours later, af-
ter the results of sepsis work-up turned out to be
negative and CBC displayed a peak WBC of 57,800/
mm3, a diagnosis of retinoic acid syndrome (RAS)
was made. Twenty mg/day of intravenous dexam-
ethasone was prescribed and ATRA was discontin-
ued. Her condition comprising temperature, respira-
tory rate, lung signs, requirement of high FiO2 and
lung mechanics (airway pressure) dramatically im-
proved within 24 hours. Her chest radiography, taken
48 hours after administration of dexamethasone,
showed much clearing of alveolar infiltrations (fig.
3), and a full-dose of cytosine arabinoside and
idarubicin for the first induction to remission of APL
were administered on that day. Her condition
remained stable until febrile neutropenia developed
one week later. Eventually, she died from sepsis on

the 17" day after chemotherapy.

Fig 2: Chest radiograph that was taken on 8" day
of ATRA therapy
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Fig 3: Chest radiograph that was taken 48 hours

after dexamethasone administration

Discussion

The mechanism of ATRA action for the treat-
ment of APL is through terminal differentiation of
malignant cells into phenotypically mature myeloid
cells, instead of rapid cell lysis induced by conven-
tional chemotherapy.1 Therefore, unlike cytotoxic
medications, ATRA does not initiate disseminated
intravascular coagulation (DIC). Actually, the earliest
sign of response to ATRA treatment is normalization
of DIC? In addition, ATRA induces complete remis-
sion of APL without causing bone marrow hypopla-
sia and its consequent pancytopenia.3 Therefore,
ATRA does not increase the incidence of infection,
that is the major cause of high morbidity and mor-
tality in leukemic patients.1 Although it appears to
be safer than conventional chemotherapy, many side
effects from ATRA have been reported. Most of them

are usually moderate in severity such as dryness of
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skin and mucosa, headache, bone pain, hyperbiliru-
binemia, hypertransaminasemia, hypertriglyceridemia
and intracranial hypertension with pseudotumor
cerebri.' Two other major side effects, which may be
associated with poor outcome, are hyperleukocytosis

and RAS."”

The occurrence of hyperleukocytosis (peak
WBC 10,000—15,000/mm3) around day 7-15 of treat-
ment is common.>* Some patients may have rap-
idly-developed hyperleukocytosis leading to clinical
signs of leukostasis (stroke, myocardial infarction,
respiratory failure and renal failure).1 Treatment of
these patients requires leukapheresis and intensive
chemotherapy to achieve a rapid reduction in leuko-
cyte count for the prevention of clinical complica-
tions.' Our patient developed hyperleukocytosis (WBC
> 15,000/mm3) on day 7 of ATRA therapy. Although
she had no signs of leukostasis, this high WBC might
be associated with the RAS that developed one day

later.

RAS is the most serious toxicity of ATRA. The
incidence ranges from 5% to 27%.° There is no sex
or age predominance.e”7 The overall incidence of RAS
does not differ between new and retreatment cases.”
Although patients with RAS experience a higher peak
leukocyte count compared to patients without it, an
elevated WBC count is not uniformly associated with
RAS? Only 32% to 42% of patients who have a
peak leukocyte count over 20,000/mm° develop this
syndrome.7’8 It had been suggested that patients
who had a WBC count higher than 5,000/mm° on
day 1, or higher than 6,000/mm?’ on day 5, or higher
than 10,000/mm?® on day 10, or higher than 15,000/
mm° on day 15 were at increased risk of RAS devel-

opment.9 Our case had a WBC count of 15,800/mm°
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on day 7, just before the onset of RAS, and it in-
creased to 57,800/mm° 48 hours later. This sug-
gested that the rate of a rising WBC count might be
a better predictor of RAS than a WBC count per se.
However, it has been proven that an initial WBC
count and rate of rising WBC does not statistically
correlate with the development of the syndrome.s’8
Besides, it is not necessary for RAS to be associ-
ated with hyperleukocytosis. Only one-third of pa-
tients with RAS have a WBC count of over 20,000/

37
mm.

The onset of RAS is 2-47 days after starting
treatment with ATRA, with a median of 11-12
days. #*7 Our patient developed RAS on the 8" day
of treatment. In general, clinical manifestations
include fever, respiratory distress, pleural effusion,
pericarditis with pericardial effusion, lower-extremity
or generalized edema, weight gain, episodic hypoten-
sion, hyperbilirubinemia and acute renal failure.” Chest
radiographis show interstitial infiltrates and pleural
effusions in all cases.” Arterial blood gas analysis
always reveals hypoxemia that is typical of intrapul-
monary right-to-left shunting.7 All characteristics of
this syndrome meet the criteria of acute respiratory
distress syndrome (ARDS) that consist of acute on-
set, bilateral infiltrates on chest radiography, pulmo-
nary artery wedge pressure 18 mmHg or absence
of clinical evidence of left atrial hypertension, and
PaO2: FiO2 200." Treatment of ARDS includes proper
supportive care, particularly mechanical ventilation,
and management of treatable causes such as
sepsis or pneumonia.10 The role of corticosteroids in
the treatment of ARDS is limited to only the late

fibrosing-alveolitis phase of the disease.”®

In contrast, ARDS caused by RAS is highly

responsive to steroids and the outcome of the
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disease depends on how quickly systemic steroids
are prescribed for the patient. The benefits of early
intervention with steroids in symptomatic patients,
irrespective of WBC count, clearly outweigh the risks
associated with pneumonia or congestive heart
failure.” The medication commonly used for the
treatment of RAS is intravenous dexamethasone
at a dose of 10 mg every 12 hours for a least 3 days.7
Seventy-five per cent of patients respond promptly
to the treatment. Temporary discontinuation of ATRA
may not be necessary if the disease has not reached
a moderate to severe degree and dexamethasone is
instituted early. In the case of ATRA being stopped,
it can be successfully reintroduced following the reso-
lution of RAS without concomittent steroids, but close
observation is recommended.’ Leukapheresis or
cytotoxic therapy in a moderate dose is not useful

after respiratory distress is established.”

The major histopathologic findings, mostly
obtained from postmortem studies, include pulmo-
nary interstitial and intraalveolar infiltration with ma-
turing myeloid cells.” In the case of prominent intra-
alveolar myeloid infiltrates, additional findings indica-
tive of endothelial cell damage are present and
include intra-alveolar edema, intra-alveolar hemor-
rhage and fibrinous exudates.” These histologic find-
ings suggest that endothelial damage and capillary
leakage play the major role in the pathogenesis of
RAS.° In addition, there is evidence that ATRA
increases expression of the intercellular adhesion
molecule (ICAM) -1 and -3, and integrins (leukocyte
adhesion receptor) expression on the leukemic cell
surface, which enhances cell adherence to the cap-
illary endothelium (heterotypic adhesion) and extrava-

sation from the blood."
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Besides leukemic cells-endothelium interaction,
ATRA also induces LFA-1 (lymphocyte function
associated antigen-1) expression that makes leuke-
mic cells adhere easily to each other (homotypic
adhesion).11 This mechanism leads to mechanical
obstruction of the pulmonary capillary by poorly
deformable, aggregated leukocytes that are typical
of the pulmonary leukostasis found in acute myeloid

leukemia (AML).">™

Although circulating myeloid
precursors at various stages of differentiation can
be found in RAS, they are not as prominent when
compared to non-M3 AML with hyperleukocytosis.
Therefore, the concept of capillary leakage syndromes
being the major mechanism of RAS is supported.
Other clinical evidence that supports this concept is
the response of RAS to dexamethasone rather than
leukapheresis or chemotherapy. Dexamethasone acts
by blocking interleukin 2-included synthesis of the
tumor necrosis factor-alpha (TNF—oc.14 TNF-o is the
mediator that induces capillary-leak syndrome, which
has the same clinical manifestations as RAS."* Dex-
amethasone also inhibits generation of nitric oxide,
that is a principal mediator of cytokine-induced
vasodilation.” Not only the response to dexametha-
sone, but also the clinical manifestations that
include edema, weight gain, pleural effusion, peri-
cardial effusion and episodic hypotension make the
role of vasoactive cytokines Iikely.7 Although we did
not perform histopathologic diagnosis for our pa-
tient, the typical clinical manifestations without other
possible causes, particularly infections, and the dra-
matic response to dexamethasone made RAS the

most likely diagnosis.

Because of the relatively high mortality in un-
treated RAS (5% to 33%),5'7'8‘15 prevention would be
the appropriate approach, but unfortunately, there is

no effective way to prevent the development of this
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syndrome. The use of ATRA at a lower dose (25
mg/m2/day) is not useful in lowering the incidence
of RAS, although it has the same efficacy as the
conventional dose (45 mg/mz/day)‘g’16 Prophylaxis
high dose prednisolone (75 mg/day) in patients who
have a WBC count of more than 10,000/mm°® dur-
ing ATRA therapy was reported as beneficial in
decreasing the incidence of this syndrome. How-
ever, this study compared the incidence of RAS
with the previous study, which was not a random-
ized controlled trail."” Actually, RAS could develop
despite taking a moderately high dose of dexam-
ethasone.® Neither low-dose chemotherapy nor
leukapheresis can prevent its occurrence or ame-
liorate its effects.® Although concurrent administra-
tion of chemotherapy for the prevention of leukocy-
tosis in patients receiving ATRA has been reported
to lower the incidence of this syndrome, again, no
randomized controlled trial has ever been done’
Therefore, the recommended approach to patients
being treated with ATRA is close observation and
monitoring for clinical manifestations of RAS, par-
ticularly in those who have leukocytosis, and a
prompt institution of dexamethasone should be
carried out whenever the clinical syndrome has
developed. At present, this approach would be the
best way to decrease the mortality of RAS. Having
developed a severe form of RAS, our patient sur-
vived from this syndrome, but died later of septic

complication from chemotherapy.

Conclusion

RAS is the most serious pulmonary complica-
tion of ATRA therapy. The patients present with a
clinical syndrome consistent with ARDS as well as
other signs of capillary leak syndrome such as weight
gain, pleural effusion, pericardial effusion, edema or
episodic hypotension. The role of histopathology for

the diagnosis of RAS is limited because of a bleed-
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ing tendency in APL. Therefore, diagnosis can be

made by typical manifestations of this syndrome,

no other explainable causes especially from infec-

tions and bleeding, and a dramatic response to

dexamethasone. There is no preventive therapy that

is effective for RAS. The best ways to lower the

mortality of this syndrome are early recognition,

best supportive therapy including mechanical ven-

tilation, and early administration of dexamethasone.

Reference

1.

. Castaigne S, Chomienne C, Daniel MT, et al.

Fenaux P. The role of all-trans-retinoic acid in the treat-
ment of acute promyelocytic leukemia. Acta Haematol

1993; 89 (Suppl 1): 22-27.

. Tallman MS, Anderson JW, Schif fer CA, et al. All-trans

retinoic acid in acute promyelocytic leukemia. N Engl J
Med 1997; 337:1021-1028.

All-trans
retinoic acid as a differentiation therapy for acute
promyelocytic leukemia. I: clinical results. Blood 1990;

76:1704-1709.

. Meng-er H, Yu-Chen Y, Shu-Rong C, et al. Use of

all-trans retinoic acid in the treatment of acute

promyelocytic leukemia. Blood 1998; 72:567-572.

. Tallman MS, Anderson JW, Schif fer CA, et al. Clinical

description of 44 patients with acute promyelocytic leu-
kemia who developed the retinoic acid syndrome. Blood

2000; 95:90-95.

. Smith-Whitley K and Lange B. Fatal all-trans retinoic

acid pneumonitis. Ann Intern Med 1993; 118:472-473.

. Frankel SR, Eardley A, Lauwers G, Weiss M and

Warrell RP Jr. The “retinoic acid syndrome” in acute
promyelocytic leukemia. Ann Intern Med 1992; 117:292-
296.

. Vahdat L, Maslak P, Miller WH Jr, et al. Early mor tality

and the retinoic acid syndrome in acute promyelocytic

leukemia: impact of leukocytosis, low dose chemo-

10.

11.

12.

13.

14.

15.

16.

17.

The Retinoic Acid Syndrome : 153

therapy, PMN-RAR « isoform, and CD13 expression in
patients with all-trans retinoic acid. Blood 1994; 84:3843-
3849.

Fenaux P, Le Delcy MC, Castaignes, et al. Ef fects of
all-trans retinoic acid in newly diagnosed acute promy-
elocytic leukemia. Results of a multicentre randomized
trial. Blood 1993; 82:3241-3249.

Ware LB and Matthay MA. The acute respiratory
distress syndrome. N Engl J Med 2000; 342:1334-1349.
Larson RS, Brown DC and Sklar LA. Retinoic acid
induces aggregation of the acute promyelocytic leuke-
mia cell line NB4 by utilization of LFA-1 and ICAM-2.
Blood 1997; 90:2747-2756.

Vernant JP, Brun B, Mannoni P and Dreyfus B.
Respiratory distress of hyperleukocytic granulocytic
leukemias. Cancer 1979; 44:264-268.

Lester TJ, Johnson JW and Cuttner J. P ulmonary
leukostasis as the single worst prognostic factor
in patients with acute myelocytic leukemia and
hyperleukocytosis. Am J Med 1985; 79:43-48.

Mier JW, Vachino G, Klempner MS, et al. Inhibition of
interleukin-2-induced tumor necrosis factor release by
dexamethasone: prevention of an acquired neutrophil
chemotaxis defect and dif ferential suppression of
interleukin-2-associated side ef fects. Blood 1990;
76:1933-1940.

Frankel SR, Eardley A, Heller G, et al. All-trans retinoic
acid for acute promyelocytic leukemia: results of the
New York Study. Ann Intern Med 1994; 120:278-286.
Castaigne S, Lefebvre P, Chomienne C, et at. Ef fective-
ness and pharmacokinetics of low-dose all-trans retinoic
acid (25 mg/m2) in acute promyelocytic leukemia. Blood
1993; 82:3560-3563.

Wiley JS, Firkin FC. Reduction of P ulmonary toxicity by
prednisolone prophylaxis during all-trans retinoic acid
treatment of acute promyelocytic leukemia. Australian

Leukemia Study Group. Leukemia 1995; 9:774-778.



N5 15T Tsnns>uanua:|)umﬂninnn

Thai Journal of Tuberculosis
(Chest Diseases and (ritical Care

NSANEINN ﬂmqmaot%aisﬂ%ﬁﬂﬁﬂgmwu
i liialsadandne vnsululsswaiuiaszii

AR UL NIFTIN WU

Vi aseatalsen w..

viulsaven ngaviuerganssn lsowerwaszii

unARtia: n1Insraiian1sitadelsaendne UZNPU (community acquired pneumonia) fiinanns
ﬁﬂL%ﬂLLUﬂﬁL%ﬂ‘ﬁﬁﬂﬁﬂgﬂLmU (atypical pathogens) @By IAUNIIATIVNLAL %@ﬁﬁh‘[ﬁﬂhﬂymaﬂﬁnm
wiundaznawna 391618 eslulsmeiunaily nsdnwadeilifien 1mqma\w§a€f\mdn Twn
Mycoplasma pneumoniae, Chlamydia pneumoniae, Legionella pneumophila TagT4 serology LAE
polymerase chain reaction (PCR) method TasFnsuwuy prospective study ’izEJzL’Jm(;I’;\‘lLWi Qumﬂ’u% -
woAamey 2545 fdwudihe 22 seidnldfunasinsfnsiisnlsmennaia semsFnswuing
Wi 7 Teaaiudesas 31.8 lasunsitadeindulsavansnt vpilaiagUluy (atypical pneumonia)
waniu Mycoplasma pneumoniae 2 518 Chlamydia pneumoniae 2 18 Chlamydia psittaci 1 918

1Y) o

Mycoplasma pneumoniae & Chlamydia pneumoniae mixed infection 2 518 ﬁﬂ?ﬂwniﬂﬂﬁitﬂuﬁ’iu

o A

lawnes siusoust 4 wihiulhdefisusznindsuassuanivdsniisves 2-3 “Uawidald liwy Legionela
pneumophila WANNNSATIA serology WAL urine antigen anmuzanse nswen wingifululeaniy

AL (72%) uaztiuuuy alveolar infiltration (68%)
ndeyatliatunuinsouuafiGeriafaguuy fatinsal sdulufihelsadendne vgwou delu
mM3sndsarsiiansantienujdusassuaguiindundnlasendedeyanisszuininenvesiissiuuay

snwuzmeaddniiali ldnansinuian e

o

uliAfsiideTudl 7 Aguisu 2547



156 AR AUl 818958 wasldns pseALalsa]

215 1990ul9A TeAngasanuaziagLninIngm

Abstract: Oonsaemathum S and Durongkaveroj P. Role of atypical pathogens in community ac-

quired pneumonia at Rajavithi Hospital. Thai J Tuberc Chest Dis and Crit Care 2004;25: 155-163
Department of Medicine, Rajavithi Hospital, Ministry of Public Health

Establishing an etiological diagnosis of atypical respiratory pathogens in community acquired
pneumonia has been handicapped by a general lack of diagnostic facilities and expense. This prospec-
tive study was done to determine atypical pathogens causing community-acquired pneumonia (CAP) at
Rajavithi Hospital by serology and PCR method. There were twenty-two adult patients fulfilling the
clinical of CAP from February 2002 to November 2002. Etiological diagnosis was based on seroconversion
or significant changes in antibody titer of the patients with paired sera. Seven patients (31.8%) had
pneumonia due to atypical pathogens, with Mycophasma pneumoniae, Chlamydia pneumoniae, Chlamydia
psittaci, and Mycoplasma pneumoniae & Chlamydia pneumoniae mixed infection responsible for 2, 2,
1 and 2 patients, respectively. The majority of chest x-ray showed one lobe lesion (72%) and alveolar

infiltration (68%).

The data indicate that the incidence of atypical pathogens causing CAP is increasing. The

treatment of CAP should cover atypical pathogens. To achieve the best outcome of therapy, however,

physicians must be aware of local epidemiologic study and clinical features.
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- rales or evidence of pulmonary consoli-
dation

- leukocytosis or malaise (WBC > 10,000/
mm® or > 15% bands)

- myalgia or gastrointestinal symptoms or

malaise
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WnaUMN15ARaan (Exclusion criteria)
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lung cancer, aspiration pneumonia, bronchiectasis,
HIV infection, systemic immunosuppressant
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vadlugnaifne  ansalinisitdaseldann
serology, PCR Ly sputum culture 37U 12 AU
210 22 au AnduSauay 545 fulL A9 ANANTINT 4
uaz 5

AT 1 L asdeyanudnsuzdstansuasdnsusneallnvafissuzusniy

daya Junugihe (n = 22)
BB/ 13/9
81 @) 46 (19-90)
susnTulsonewa (% §ihe) 12 (54)
2IMIUAZINTL A9 (% §iln)
o 100
viouLwitlny 90
14 (@euzwsnsu)® 68
BOULWRY 68
Buntien 50
Uhandenilo 45
Wi U 40
MiovL "y 13
Rales/crepitations 86
Rhonchi 22
Wheezing 9
ﬁ‘]i‘]\‘l‘?i 2 I AaIwWan13n53I3 PCR LLae Serology
Mycoplasma pneumoniae PCR + serology 3 POR only ° POR + serology 3
Total positive 4 Serology only 1 Total positive 4
Chlamydia spp. PCR positive 0 PCR positive 0 PCR + serology 0
Serology positive 5 Serology only 5 Total positive 5
Chlamydia pneumoniae Chlamydia psittaci
Chlamydia serology
[e]€ IgA [e]€ IgA
1 4 1 1
Total 4 Total 1
Total positive 7 case (Mycoplasma & Chlamydia mixed infection 2 case)
Positive for Mycoplasma pneumoniae 4 case Positive for Chlamydia pneumoniae 4 case
Positive for Chlamydia psittaci 1 case
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M990 3 LI AIWA PCR Was Serology ﬂﬂdﬁﬂ?ﬂﬁiﬁ%ﬂﬂ’]‘ﬁﬁﬁﬁﬂ’j’lL‘f]u atypical pneumonia

Serology
IgA I9G
ﬁﬂ’:ﬂi’mﬁ 218 PCR result M.pneumoniae C.pneumoniae  C.psittaci C.pneumoniae C.psittaci
MP CP 1 st 2nd 1 st 2nd 1 st 2nd 1 st 2nd 1 st 2nd

1 19 + - 1280 10240 256 128 <16 1024 <16

2 47 - - <40 512 1024 256 1024 2048 4096 256 1024
3 69 - - <40 <16 64 <16 1024 <16

4* 30 - - <40 10240 32 128 <16 128 512 <16

5 27 + - 640 2560 <16 <16 <16 <16

6 32 - - <40 16 64 <16 512 <16 16
7 25 + - <40 10240 32 128 <16 512 16

* Mixed M. pneunoniae and C. pneumoniae infection

A159N 5

AT 4 U asdnBuzn s nywenzesiihelsaandne vnaw’

AnHUAINTS

One lobe

More than 1 lobe

Interstitial shadowing

Alveolar shadowing

Lobar consolidation

Mixed alveolar and interstitial shadowing

Pleural effusion

Fnnuihe (%)

16/22 (72.7%)
6/22 (27.2%)
7/22 (31.8%)
14/22 (63.6%)
2/22 (9.0%)
1/22 (45%)
1/22 (45%)

1} mwamﬁﬁﬁ)dﬂﬁﬂ'sﬂiﬂﬂamé’nL y° #UBUIN serology, PCR, sputum culture

HaNnsany

Mycoplasma pneumoniae

Chlamydia pneumoniae

Mycoplasma & Chlamydia pneumoniae mixed infection

Chlamydia psittaci

Haemophilus influenzae

Streptococcus pneumoniae

Klebsiella pneumoniae and Haemophilus influenzae
Escherichia coli

ket

g (n=22)

2
2
2

12 (54.5%)
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Haemophilus influenzae Wt Klebsiella pneumoniae
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15" fotunsifadelsafiuivoudiosandamansrams
serology, PCR W&% urinary antigen NINui3iiasly

AINEIINILEN

mfnwessiinudn ansolinisifdedulsalon
ont unllafagUuuudnuig 7 seangiie 22 518
Andusesas 31.8 uuaiu Mycoplasma pneumoniae,
Chlamydia pneumoniae, Mycoplasma & Chlamydia
pneumoniae mixed infection LRs Chlamydia psittaci
widuSawar 9.0, 9.0, 9.0 wax 45 away Fafu
aﬁmuﬁg\mdﬂLﬁmﬁﬁuﬁumsﬁnm’[uaﬁm WIANA
Yszms dldud an awnselunisdfadeindu
Taeld serology ﬁy’aﬁnnﬂﬂwﬁm”muauiiowmmau,a:
Pngiheisnnuuugineuen umsfndesinsring
Mycoplasma pneumoniae Wa:r Chlamydia pneu-
moniae 2 Tedansdluseamdug wneu™" in
Junsfiadoan Chlamydia pneumoniae \W31373"
G ﬂminﬁﬂmmﬁaqmamau (ciliostasis) yinT¥{l

1213

Tom fadasaniusdulguinau'> " nmsdndlfony

J8n13RaLEe  Chlamydia psittaci 1 518 Buiag

4

Teulaslssiidusrams™ wiidlasangieseild

PCR Huavuazlaile amnzidio (cell culture) Falé

15,16

A “uilwguindu C. psittaci pneumonia’'® 39NN13
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Anseesatiudiazans’ wuilsadansnt UBNTULLILY
ﬁjﬂ’muamﬂm%a Chlamydia pneumoniae, Myco-
plasma pneumoniae \WaY Legionella pneumophila
Aalusesas 36.7, 296 waz 8.2 LLa:LLumﬁﬂaﬂTu
Anfutauas 163, 6.8 uaz 5.4 amNansiu lsataauin
“qmuﬁﬁm%m'amzwm Mycoplasma pneumoniae Ny
Chlamydia pneumoniae mejﬂaﬂuammﬂu AnLiu
$ppar 91 uay 1.3 AINED UBNIINTAINNIS
Fnssaniuaeg 12 lseweunaty 8 Yssinavedaaide
Lﬁamqﬁﬁmiﬂimaﬂiﬂﬂamﬁm Uﬂqmuﬁtﬁmmm‘%ﬂ
wuafiiSpriladngUuuY (atypical pathogens) AL
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Abstract: T. Suthamsmai*, P. Youngchaiyud*, W. Boonsawat**, R. Fuengthong** and C. Liwsrisakun.
Efficacy and safety of Zafirlukast in the treatment of Thai asthmatic patients. Thai J Tuberc Chest Dis

and Crit Care 2004:25:163-172

* Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University ** Department of
Medicine, Faculty of Medicine, Khon Kaen *** Phar Mongkut Klao Hospital **** Maharaj Nakorn
Chiang Mai Hospital

The efficacy and safety of Zafirlukast was assessed as maintainance therapy for patient with
mild to moderate asthma. A total of 112 patients were enrolled in a 8 week, non-radomized, open-label
extension multicentre trial in Thailand using Zafirlukast at the dosage of 20 mg twice daily for 8 weeks.
Efficacy assessed by clinical evaluation, number of Bz—agonist used, spriometry and daily Peak Expira-
tory Flow Rate (PEFR) measurement. Safety evaluated by adverse events and laboratory tests. Zafirlukast
has demonstrated satistically significance improved in pulmonary function both FEV1 and PEFR. The
mean FEV1, was 1.62 L. at baseline and was increase to 1.71 L. at week 4 and to 1.74 L. at week 8. The
mean PEFR was 278.17 L/min at baseline and increased to 299.17 L/min at week 4 and to 313.31 L/min
at week 8. The results of morning and evening PEFR from the dairy card data show inprovements after
the treatment of Zafirlukast. The mean morning PEFR was 294.11 L/min before treatment and was
increased to 314.7 L/min at week 4 and 316.27 L/min at week 8 after treatment while the mean evening
PEFR was 295.93 L/min before treatment and was increased to 316.38 L/min at week 4 and 320.66 L/
min at week 8 after treatment. Zafirlukast also decreased daytime asthma symptom score from 0.53
before treatment to 0.42 at week 4 and 0.29 at week 8; and night-time asthma symptom from 1.41
before treatment to 1.02 and 0.84 at week 8 while the mean used of |32—agonist was decreased from 2.25
to 1.54 at week 4 and 1.13 at week 8 of treatment. Two patients (1.8%) had adverse events, (headache
or palpitation) during the trial. Asymptomatic increases in serum aminotransferase levels of three times
the upper limit of normal values were seen in 3 patients (2.6%). These adverse events and abnormal
increase in serum aminotransferase retumed to normal after discontinue of Zafirlukast. The result of this

trial demonstrate that Zafirlukast is safe and effective for the prophylactic treatment of asthma.
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