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Role of leukotriene-receptor antagonist in acute asthma

Systemic corticosteroids have become the
standard of care in the emergency management
of acute asthma. Although corticosteroids are the
most potent anti-inflammatory agents available,
they do not suppress all inflammatory mediators
such as leukotrienes synthesis or release. In
addition, systemic corticosteroids require at least
4 hours to produce clinical improvement.! During
waiting for the action of systemic corticosteroids,
some patients, who have severe, refractory exac-
erbation of asthma, may not respond to standard
therapy and require hospitalization or ICU care.
Therefore, any treatments that help the patient’s
condition to improve faster would be valuable.
The study of Panjapornpon and coworkers in this
issue of Thai Journal of Tuberculosis, Chest Dis-
eases and Critical Care makes another option
for speeding up the response to treatment and
improving the outcome of acute asthmatic
patients at emergency department (ED) by using
a medication that has both bronchodilating and
anti-inflammatory effects, the leukotriene receptor
antagonists (LTRA).

Cysteinyl leukotrienes (LTC4, LTD4, and
LTE4) have important roles in pathogenesis and
pathophysiology of chronic asthma by acting as
potent bronchoconstrictors and inflammatory me-
diators. The LTRAs have been approved for use
in patients with chronic stable asthma. At present,
it is recommended as an alternative treatment for

patients with mild persistent asthma, some
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patients with aspirin-sensitive asthma, and add-
on therapy to inhaled corticosteroids in patients
with moderate to severe asthma to improve asthma
control or lower the dose of inhaled
glucocorticosteroids.” Besides the role in chronic
asthma, there are some evidences that support
the effects of LT in acute asthma. The urinary
LTE4, the marker of whole body LT, was found
to be increased after antigen challenge in
asthmatic patients and patients with acute
exacerbations of asthma.’ Taylor and colleagues
found that urinary LTE4 had not fallen to normal
level in some patients with acute asthma after
the lung function became normal following sys-
temic steroid therapy.’ Pavord and colleagues
found a correlation between severity of asthma
and level of sputum cysteinyl leukotrienes. The
induced sputum cysteinyl leukotriene concentra-
tions were significantly higher in subjects with
acute severe asthma than in patients with persis-
tent and intermittent asthma.” These data confirm
that the leukotriene pathways are activated in
acute asthma and involved in pathogenesis of
acute asthma as the pathway that has not been
reversed by systemic corticosteroids.

At present, there are few studies
focusing on the use of LTRA in treatment of
acute asthma. The first multicenter, double-blind,
randomized, controlled trial, that was done by
Camargo et al, showed that addition of intrave-
nous montelukast (7-mg and 14-mg dose) to
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standard therapy for patients with acute asthma
significantly improved forced expiratory volume
in 1 second (FEV1) in the first 20 minutes (mean
percentage change from baseline value: 14.8%
and 3.6% for montelukast and placebo treatment
groups, respectively; P = .007).” This benefit could
be seen at 10 minutes after intravenous therapy.
There was no difference in outcomes between
the dose of 7 and 14 mg.

Cylly et al expanded the usefulness of
LTRA on acute asthma by comparing the effects
of oral 10-mg montelukast added to intravenous
steroid, intravenous steroid alone and placebo
on peak expiratory flow rate (PEFR) in a single
blind (patient), randomised, placebo controlled
study.® The maximum percentage increases in
PEFR from baseline over the 24 hour period
were much better in the treatment arms when
compared with placebo. Although the difference
in PEFR between montelukast plus steroid group
and steroid group did not reach statistical
significance, it favoured the montelukast plus
steroid group at the first 15 min after treatment
and persisted throughout 24 hours. The authors
concluded that oral montelukast had additive
bronchodilating effect to systemic corticosteroid
and inhaled Bz—agonist in patients with acute
asthma.

Silverman et al studied another beneficial
aspect of LTRA by using single high dose (160
mgq) of zafirlukast (Z160) in comparison with usual
dose (20 mg) of zafirlukast (Z20) and placebo for
treatment of acute asthma in addition to
nebulized albuterol (g1h) and e60-mg prednisone
in a randomized controlled trial.” There were
statistically significant improvements of FEV1 and

dyspnea score after 90 minutes and 210 minutes,
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respectively, in the Z1e60 group comparing
with placebo group. Patients in the Z160 arm
tended to have lower rate of extended care (ie,
ED stay for > 4 hours or hospitalization) than
patients receiving Z20 and placebo (9.9%: 16.5%:
15%, respectively).

Not only in adults, beneficial effects of
LTRA is also demonstrated in acute asthma in
children as well. Studies of Harmanci® and
Robertson’ showed that oral montelukast (4 mg)
was more effective than placebo in reducing
respiratory distress during the first 4 hours of
acute asthma. Additionally, when prescribed at
the first sign of upper respiratory tract infection
or acute asthma symptoms, it reduced acute
health care resource utilization, symptoms,
absences from school, and parental time off from
work, significantly.

Panjapornpon and coworkers present the
interesting results of a prospective, randomized,
double-blinded placebo-controlled study on the
use of four 5-mg chewable tablets of oral
montelukast in addition to standard treatment for
acute asthma.? The primary outcome was
the percentage changes of PEFR from baseline
after administration of montelukast. This study
showed the statistically significant improvement
of PEFR in montelukast arm throughout the
monitoring period at ED. The beneficial effect
began at the 20-minute time point of PEFR
measurement. There were also trends towards
more rapid improvement in signs and symptoms
of asthma, lower use of add-on inhaled
bronchodilators at ED, and lower rate of hospi-
talization in montelukast group.

All studies mentioned above support the

use of LTRA in acute exacerbation of asthma.
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But which formulations should be prescribed?
Recent study by Panjapornpon used the 5-mg
chewable tablets (totally 20-mg of montelukast)
instead of oral 10-mg film-coated tablet in adults.
The authors do not discuss about the rationale
of using this formulation. The question is “can
we use two 10-mg film-coated tablets instead?”
The question can be answered if we know the
pharmacokinetics between intravenous, 10-mg
film-coated tablet, and 5-mg chewable tablet of
montelukast.

An intravenous dose of 7-mg montelukast
had a comparable area under the plasma
concentration-time curve (AUC) with an oral dose
of 10-mg montelukast.” This resulted in
non-significant change in area under the FEV1
percentage change from baseline/time curve over
24 hours (AUC__

formulations. However, Dockham et al demon-

) h) after treatment with these two
strated that patients who received intravenous
drug had significant improvement in FEV1 from
baseline in comparison with oral form after treat-
ment for 15 min (15.02% VS 4.67%, pP=<0.001)."° The
benefit of intravenous montelukast was still overt
until 1 h (18.43% vs 12.9%, p<0.001) but the
difference became less significant overtime. This
finding suggests the more rapid onset of intrave-
nous montelukast that corresponds to the earlier
pharmacokinetic studies which showed that the
time to reach peak plasma concentration (tmax)
for intravenous montelukast and 10-mg tablet
were < 1 hour and 3-4 hours, respectively.""”
Therefore, the 10-mg film-coated tablet might not
be appropriate in acute emergency setting of
asthma because of the relatively slow onset of
action. Can this conclusion be applicable to the

chewable tablet formula?
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A 5-mg chewable tablet of montelukast is
recommended as the dose for use in 6- to 14-
year-old children with chronic asthma, whereas,
the 10-mg film-coated tablet dose is the lowest
dose producing maximum clinical improvement
in asthmatic adults. A pharmacokinetic study of
various formulations of montelukast in adults
showed that absorption of montelukast adminis-
tered as a chewable tablet was faster and some-
what greater than with the film-coated tablet.”
The 10-mg chewable tablet demonstrated a mean
AUC approximately 20% greater and a Cmax
approximately 50% greater than the 10-mg
film-coated tablet. The mean tmax of the chew-
able tablet was shorter (1.9 v 3.9 hours) than that
of the film-coated tablet. Therefore, distribution
to the lung of montelukast should be more rapid
with chewable tablet formulation resulting in a
more rapid increase in lung function than oral
film-coated tablet formulation. This pharmacoki-
netic information can explain the result of the
study of Panjapornpon that shows relatively rapid
improvement in lung function of acute asthmatic
patients in comparison with the previous study
that used relatively slow-onset film-coated tablet
formulation.

The next interesting topic would be the
appropriate dosage of the chewable montelukast?
Do we need a total immediate dose of 20 mg?
Data from the study mentioned above showed
that the outcome on FEV1 in patients receiving 7
mg and 14 mg intravenous montelukast was the
same.” So, the 7 mg of intravenous form should
be adequate. Next information from unpublished
data of Dockham® stated that the 10-mg oral
tablet form had AUC of plasma level comparable

to 7-mg intravenous form. The major difference
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would be the tmax. Therefore, the total dose of
10 mg of oral form might be enough. In the
other way, data from dose-ranging studies (up to
200 mg film-coated tablet of montelukast) in adults
provided substantial safety information of this
medication.” It seems worthy to try higher dose
of montelukast in emergency setting such as in
acute asthma. Although doubling the dose of this
medication may not change the pattern of pharma-
cokinetic profiles, it may increase the Cmax
and make the action of montelukast faster.
Before applying to be used in clinical practice,
this hypothesis needs to be proved by further
studies comparing the efficacy of usual dose
with higher dose of chewable montelukast.

In conclusion, LTRA, which have dual
actions of bronchodilatation and anti-inflamma-
tion, may have a complementary effect to
systemic corticosteroid and inhaled bronchodilators
in acute asthma management. Although all
formulations (intravenous, film-coated tablet and
chewable tablet) have the same area under the
curve of plasma level, the intravenous form is
the fastest, followed by chewable form. Unfortu-
nately, intravenous montelukast is not available in
Thailand. Therefore, according to the study of
Panjapornpon, chewable tablet of montelukast
may be another interesting option for the
treatment of acute asthma. Further studies
comparing different doses of chewable montelukast
and randomized controlled trials which recruit
more patients with acute asthma to confirm the
benefits of this medication are needed to be

done.
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BCG History
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RIVM, Holland 1921
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Tice, Chicago 1934
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Montreal 1937

Evans Merieux
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Toloroi1983 Pasteur, Paris 1961
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@ Ascaris lumbricoides, Entamoeba histolytica,
Strongyloides  stercoralis ™3 WenEeNeNTaLy I
ms 5 IFN-Y aaa9 ueidl IL-10 Uq%u mafi IL-10
m@%umaL‘flumammﬂLLauﬁmumﬁﬁawaw%ﬁmaaavl;ﬂ
ﬁizﬁéjﬂﬁﬁ type-2 cytokines response A9V Wins
519 IFN-Y ana uevsidedasmsanmeioly doin
mslenshenensrounsliieguiizasilssloniluaud
Feoizonens

mlsiaduddaseldlsllaunad
1 asnanNdaivinlnTeduizideld e
fosiuialsaldd  wazmsfiaiadudddinszdudids
Lildwa  1wnnefneldandfisemesnidhumu
N, NP N -
FUANIEAN (CMI) NOTINUIOE NI NULLAUSILRUIDY
g (% a A % [ [~ g v A aAaa
wadlelauuafiSananuda andwaeanndedulsa
WEann~wedaNfienan M inIeey utadlunsssiasn
M o A o a Xy o g4
Lildua (9307 3) uevie sweNARlANaaWH
wilanrudaTemeld whsneey uessaTeadudzale
AEL A v o o X uI A A | 36
fluaniliae NN uredulaluafiBansnnan
Blocking hypothesis 1% 9l ndaNuAuLae
9: Qlé/ (% a a .
WsfiresalauuaiiSes (environmental mycobac-
terium) agwanesiia  femamiall Wl e
wahnoufaclisuiaduiss  Semefazinfidhumu
AeauseradalawuafiBonaglusziud « T _siin
:ﬂl Yo A AaAa v 1 1 dj £ a A
W lWingubizadh lsumessnuniwes lawuafiEes
Snnflarfiadnanival azeeu uaslag $rapfidhunm
dazasalauuediBoseiielvafidneng ’msmumﬂw
FndaiBnusuiugofisawnaands Wanniedu

(vaccine strain) mgﬂqﬁﬁmwm (CMI) 7% agﬂi NAN
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o 4 o (% a ‘El'l 9 = £ 1 o
(block) W& sivanis@amaainyeduliuleén
agjmww::ﬁiaimzma‘lﬁﬁ’m’mma Qﬁéﬁwmﬁ.ﬁ@%ﬁa
Y . J .
ywumammwmmmuuaﬁu Jlsnnwatagdasi
daYoalsa (M. tuberculosis) BINANHNTUTI mmfjﬂ.@?
% 1 ] % %2 é’ 2 A A a
wimsemelsine “nil GedulauuaiBunriala o
nou @w lwdnusnidfie (naive recipient) faghid
Qﬁémwm@iaL%aﬁsﬂmm@ﬁﬁ&m @onnIaTulTIaY
wsnwtenihemelmAensiade levhTieme (BCG
dissemination) nRMumMuiiazuaINMIRaTnguisa
Py ~ A v @ P
o8 mﬂs\l'lﬂLWHGW%]VWS{IBGT]WDMI?@VL@
Masking hypothesis \Juumanudafiadung
1 mafee Wl MugedelewuaiiSaaiiogls e
Fomsnnewdiarldfuseduldd  sumesigidhumuse
wodulauuefiBsiodn sogudilussimile (L9nh
blocking hypothesis) wadaagudzadnludnay
mﬁmmsé’jugﬁél’mmﬂﬁ ”ﬁumﬂé’ﬁmsﬁwﬁa Wihtin
lﬁl A v QR a g a v A AaAA 1 g
mgmmwm‘wmmumﬂmmmﬂfﬁuusﬁ%ﬂmummmz
whitiuwde InddustunAdumuiiietnainnisia
Saguiaa lunaui oy “ui @oslauuafiBunannon
(naive recipient) @tk WNadii M liiagaulizasg
ﬁﬂiza“ﬂ%ﬂﬁw\l}iLLGmGh\‘IGG’mﬂﬁﬂﬁfzéjW;]}’JEJL%aiTHI@LL‘LI@—
A A al AI % 1 L% v A ddd:ﬁl
AEunleUtIINTIA W SnedaNw letn  Sedudiaan
i%agiuﬁaﬁgﬁu?jﬂsi wnantlastumaiieduwiolee 1o
PNUIRAS 89 AU ulifiueneiy Blocking
hypothesis #1nn31 Masking hypothesis waziinis
finw tiu 1w Blocking hypothesis snnnd i Wil
fflszdurnsmadamadalauuadiGasln IedaN 3
Bu Usenelwaniow (tropical regions) avdims
ML uaa@iaﬂﬁﬁ%mmm%@ﬁu (skin test conversion
rate) mmmmmmﬂémum LRI ummaﬂamm
mum@ama@ma&m (wane) AwReTwEnh e
L‘]Jsamm&mﬂuwumwmzéﬁwaami@@L%azﬁﬂmmmﬁ—
FeiNan” e daNs N MsAnNUsEne I\/Ialawi WU
NAsaaL uaa@mﬂgmmwmai@amu 3 @m 2-3 mau
VEANAnSeaulTE uendsant waning AR
B3N @wAenfuMIanInIsaan ldaaslTsme
SPeTsiiasT lauua S UNeNTTTNNG 11 Indas
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oef _snwud waning  fedwSsnnndsanléFy
Tozudaa™ w a9 T-cell responses ANNMTHA
v A Asa 1 1 I 1
Saduigdegldldwn  wanshsanUsamelwanaugu
U USTIMASINOBUAZIOUANSN  N1TREY UaIda
ﬁﬁﬁ%mnma%@ﬁu%maau'vle’w’muﬂdmaz waning e
WNNY Usunefiagasvning 30 agenad uasdiye
(latitude) mm”uquémm (equator) flana sy
fwisludszmnnsnunfigidhumudagediolauuad-
Sunriae o) agudvaiarie  usilssveiiaguan
lan 30 esenapa *uazdige (higher latitudes) &
Ay - I A A \'L 1 48

nnumusiazatalauuafiBualaiinnv

‘g‘ﬂ*ﬁ 3 & @3 Blocking hypothesis wae Masking
hypothesis

Blocking Masking
hypothesis hypothesis

BCG in naive recipient

I |
Environmental mycobacteria |

I
Il-l— BCG

E_ B

BCG in recipient sensitized to
environmental mycobacteria

Naovel vaccine in recipient sensitized
to environmental mycobacteria

U

Protective effect Protective effect

Sadutlaau Tl auie NN NAGTUN6N
LAIANNAR Blocking hypothesis JOTUILADI WD
s lglanadtueanuiiine “ui fudedalauuafiGus

1 [ cal & A 9 a AaAaA a
snaulin s deNnsaanTaduiaa uaEnH
% &!I a fé 1 a 1 (% Lo a AaAaa til 1
FUIUTLA UG IR INHUNT LT P ZUTEA L Lol
weldSuae (naive recipient) siaudae usthens
LWIANNA®G  Masking hypothesis Jadudladriv

SaulseafialwsiilgAdumuiifeaudoini Taduids

115 winlsa lsansrsanuasimhiininga

IR astkiumemai Ty yuniagu
T5315lenad udnd@nwihti  innen lwsuiaauisa
daususnifie dalsiies “wl Auredulauuaiiuale o
anan  wazduwmenaniienl du wuduugihaag
asdmsawslelanf e taaudda lwanusniiariufia

NI A 6T

maneaiaduilastuinlsnaiiolusl

v A L% (% a I‘il v A Aaaa

Soautlastiuinlsaniio sfassnunwiaduiias
f99 mﬁﬂ%ﬂéfnﬁmq GTaLL@iLﬁmLimﬁmuﬁaﬂﬂmy LAY
Qﬁé’huwmﬁﬁag;L@immL%aﬁﬂml,mﬁ%amﬁ@ﬁmm
AI 13 £ = 1 o A 2 2 LYo g
snadandaslifinasataduine wihasesldsume
STolauua?iGansninn 10-20 Tudafeny Taduardas
fUse”vEnmeniTedudzddn  pRdnunuiiiann
U 1 % ;QSJ [V Y] v
mamagi@mmmu mﬁmﬁmﬂmm%ﬂﬁlwﬂmy\l@ e/
A 1 Yo A % 9: &!I Lo v A
YRk mﬁﬂmmeﬁumsqmﬂumwmﬂi@ﬁuaﬂsﬁu
UFAdkad (boost existing immunity : late booster
vaccine) T9 M uaunfama Tl usvasuelale
& d{ % a [~ (% A 1 [~ (% A
shuailasumaioduiodse  leodatnduiedu
wSumstlasiunas Wl (postexposure vaccine)
uay 1I0 L lenad lueuiealdsumaielauuaiiSan
1iean ) 1 aedandy  Yedutlasiuiulsariia

a4 . ae u

Tmmwagélmzmwmmam aslAluens9n 6

dasumaYoulsahluluome Tusvesian (acute
phase) FoALULNGIANTIIUIUNNTY  AUDITEITLNTHS
o aslilw wivlugd 4 - A defioemeind
dhumusaaiulsaiaty  maadydivlavaazeds
PniuEsuazIiNay IUBAIARS AU lesuiEe
Tl luasauan Soway 3-5 auhaduinlse (TB
disease) HaINNTENQANNMIATLONTDINNGIUTL
B RILUIFUANTIUIUI U NI NASIALL P99
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£ Y @ z 14 v A
PasToulsnlvidin stavilavesial anglimauan Jagu
Alwrauimséieta  (prophylactic vaccination) ag
Hredudare lliaTydulaiuivinnnnariagl
a [~ £ xR A [~ ~ Aa ﬁg £ 3 1
Fondudoulsa mmamﬂmwmmmmm%mLLazLﬂnU
svewds (latent phase) ol (b e9l3l “uise
Tugtit 4 - A)

A mlnamdsnndaieTalsaudanidum
Aifieau wsneugumaasydulavasgaTalsald

v 4 M e o9 X o 9
vt welld ansarde liaeYulsa lvviae lan
1 2 ﬁi‘l’ £ AAaa ] 1A o ¥ o
Fumele  FaflinilTinaguafisnnuiosuasunedi
oeflwilotan (dormant state) Wufnlseluszezuns
(LTBI
fhumuinas imaulseasndusnasadulednaSmite

latent TB infection) sananlisemesind

(reactivation phase) auiazaioulsnulssazi
UMW, AR TOMlsARaNN ITfin (1L 6
Bl ufiulugud 4 - B) Seiu mulfluszazusls (post-
exposure, therapetic vaccination) azte LA
I3 [~ g % it v v ] . .
daudeautloatiulsdlifidh seay reactivation  phase
o a3l ”uﬁiﬂugﬂﬁ 4 - B) uwieduaiiaiill 1anso
Hlasrumaieduilsnlumsfindasvususn  (acute
phase) M TTuNfarang 1wnsadasriumsinedn
Toulsalevis aescezrasmsfaie (acute and reacti-
vation phase) T multiphase vaccination (1 ®49
W swlszluguit 4 - ©)
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U

Bacterial load
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13 wimlsa lsansasenuazirthiainge

Type Descripticn Ceveloper Improvement over Stage of
available vaccines development

rBCG30 Live, recombinant BCG-Tice,  University of Stimulates a stronger, Phase | frials
over-expressing Ag85B from  California, LA, longer-lasting response completed
M.tb USA than cenventional BCG

rBCG::D ureC-llo+ Live, recombinant BCG, Max Planck Promotes leakage of Clinical trial scheduled
urease-deficient mutant that Institute of antigens from for 2006
express lysteriolysin O gene  Infectious phagosome 1o improve
from Listaria monocytogenes  Biology, Berlin, CD38 responses via

Germany cross-priming

MVA-85A Live, recombinant, Oxford Stimulates strong Completed phase |
replication-deficient vaccinia University, primary immuneg trials in UK and in
virus, expressing Oxford, UK response, but intended clinical trials in The

AgB85A\from M.tb

primarily as a booster
vaccine for individuals
previously vaccinated
with BCG

Gambia

Ag85B-ESATE

Recombinant protein,
composed of a fusion of
ESAT-6 and Ag85B from
M.ib

Statens Serum
Institue,
Copenhagen,
Denmark

Stimulates streng
primary immung
response, but intended
primarily as a booster
vaccine for individuals
previously vaccinated
with BCG

In phase | trials in
Leiden, Netheriands

Mtb72f Recombinant protein, GlaxoSmithKline  Stimulates streng Completed phase |
composed of a fusion of Biologicals, primary immune trials in USA and
Rv1196 and Rv0125 from Rixensart, response, but intended recruiting for phase Il
M.thb and delivered in oil-in- Belgium primarily as a booster trials in Lausanne,
water emulsion, containing vaccine for individuals Switzerland
immunostimulant 3- previously vaccinated
decacylated- with BCG
monophosphoryl lipid A and
a purified fraction of Quillaria
saponaria

SRL172 Autoclaved M vaccae SR Pharma, Enhances Th1 response  Phase | completed.

London, UK. to shared mycobacterial ~ Phase Il running in

Current trial led
by Dartmount-
Hitchcock
Medical Center,
Lebanon, NH,
USA

antigens, but also drives
regulatory T cells that
inhihit Th2

Tanzania {DarDar
project) in patients
infected with HIV

Seiugulnal o flesufln DNA vaccine flasan
wmﬁmizé’jmwugﬁﬁmﬁmﬁmﬁqLsﬁafﬂéfa 13190
w aaleia MHC class | uag MHC class Il 2%
Fansed ic T lymph helper T cell
7lnswdi cytotoxic T lymphocytes, helper T cells
16 ¢t primary immune response 39fOTUR
waza ldnn maluladluilagiie snsavildhenduiv

a dl ° 2 o w a [ % a 14
wandandl 1xTnihan T eduilostiuimlsad v
A (% 4 1 AJ o % ]
Banvaesiuas 13090 NN le HSPes,
Agss, 38 kDa, PstS-3, (ESAT-s6, KatG, MPTe3,
MPTe4, MPT83), (Mtb3sa, HSPes, MPT70, IL-12),
(65 kDa, Agss), 35 kDa vnueananmlu“ed
neadndnuldned” DNA vaccine fivldifln

Sodu mSUSnilsa ldenean HSPes vaa MPT70
DNA “snsavilsigefolseviae lansemelals “as
neaas” Jovenndall) msulE syl
Sadw Wmiuunuiieduids (Replacing BCG)
FazmnTeaulrsiinunuisnaudas  Segulns
Fasiinagn Uasasie Hse vEmnG 1@ lwginyman
waznfdhumudinsnselusydin sautlelngl Taqiiu
ﬁ%@%uagﬂmswmmiﬁﬂmL,Lasﬁsmmlfﬁu rBCG30 vac-
cine, BCG=AureC-llo+ vaccine \iuinguiasiaie
ToenivioduiidaifannSugsluel umanieduanie
M. tuberculosis Tvilgaumdsms fimsdnmog/lu
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nueihguiuusna? iooaaslid luniiezudad  was
Jauanime M. tuberculosis Wavhanldluwu « s
L S~ z 44' 2 .
ﬁmawu‘ql,ﬂulfﬁaw?w,mi@ (virulent form)
rBCG30 vaccine” 1 iAZudgaiGuunvi i
wonfauitss nmwaau el 'Sunnme M. tu-
berculosis: 30-kDa major secretory protein gene
[ . . = v €
s recombinant vaccine N phase | T “oriveans
(guinea pig) wudh 1ssatlasiuinlseavanléfng
v A AAaA a ﬁi‘ o @ R 1
Soguldadin anenmdsdinmnlussaysoly
rBCG::AureC-llo+ vaccine® a1naNu@naad
Kaplan G. aaenadifnniflogn oRduiuiiienn
mavﬁmnﬂﬁmmmu T-cell immunity o vy
snnhfaufeanms Seuendiuedan B-cell e
InlEnfduiua adadetulan (M. tuberculosis
TTUUARY WInnsEauie CD4+ T-cells wag CD8+
T cells waudauiugas 1wnw a9lévis MHC class
Il molecules (Nanszdu CD4+ T cells) wag MHC
class | molecules (ianssdu CDs+ T cells) Wi
Sateduddddizoszgndufiulay macrophages e
%ﬁamﬁ%ﬁmagjmﬂu phagosome vLngn%JﬂﬁmaJ
A 1 .
NIvYNEBE meloe acid-dependent enzymes metlu
F v X a v o
phagosome  asandmaiing bn lumstlasriudn
o . o 14
wilaeanée mycobacterial urease ¥ pH el
Ay XAy
phagosome _siuliiflunsa @eadslignees an
panalu cytoplasm ¢tk waudauaIgTaaNn
Seiuiiddavnszduldians MHC class Il molecules
whti misfagnszds MHC class | molecules 161
woudiauazdasagmalu cytoplasm wesmaafianLEe
P o A AAAAf Yy o | P
fe  uateiuldinldeullaqimbi wwnsanszdu
MHC class | molecules ¢ Qﬁ@’j&lﬁuﬁlﬁﬁuﬁdm
nysnt  heziamnTeduliddsiia mlmuanudeans
Kaplan G. denamdpafiuiedui snsanszdulédvis
MHC class | molecules wag MHC class Il mol-
K A ° [~3 1% L g v A aAaAa a
ecules ARenuTudaslishizannieguizisiia
Tnal nsnsmeensnegflu cytoplasm e Taemadvhln
phagosome  uanaen W ldwdsanniidognivfivley

macrophages $neABlaRle HoandeATwugIennass
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Tl lysine gene @38 Listeria monocytogenes
dnlluegudizafsie luvinleslswas  phagosome
WeNEaNW&INT macrophages dufu@anly av
A 1snsanszdu MHC class | molecules ua
MHC class I molecules mufidinimsie Jazuiza
1o nsditnaandlu “afldnadiazazihamaanslu
avdein Ly

JazutlastuTnlsnriia mafiagihan ldmauny
v A AaAAaa a 6 ﬁSI ] %% :
Seguldd  fqelsy sdarlilueuibiieeldsuiae
sulauuafiGeniiale o anowsutu laamwdn
winife ludsemeaiimasiaw  f¥aduriialnai
Ll nsavhldgfidhunuiliieduaseglinasedia
uudasdiiagu wiunsedueny  usiaRaciidadnne
guwRaiuTeduidddninisiiieduwdanseduld
) I % v A [~% 1% t!l 1% a
Tl wnegiedwdanszduilildofiszazname

T SR 2 4 e
NaInay TauUdhnaznsrai v amaie i
NenfRdhmmu  uapfidmmusiedadalawuniiGasis
agnanudazlidnansnisudsineesgaaininduy

v & v Au A AMyg @ Y .
[ANAZYRY @]a@N’J@“ﬁ%ﬁisﬁLU%LmNﬁigﬂu (booster vaccme)

Jadun °’1‘W°i"i.|ﬂ‘5$§|:% (Augmenting BCG: Late booster
\Iaccines or postexposur‘e vaccines)
Usenavalaniasay 50 lesuTeduiiadasudn
gansusnfio visadaulsznng wiuamaw® Usvmnns
WA 'mslmy'mﬁaa%ﬂuﬁigmﬂﬁﬁﬁfm%@LﬂuLmdﬁﬂs@
(endemic area) qaisy seeIIRGUNTRININTEEL
a v 1 (% ‘SId 1 Aa A (% z ]
Qmmwmmmmis@magmzﬂwmsmu ”wumﬂm WaY
yqLﬁmwaﬁ%ﬂaqﬁﬂsﬂﬁtﬁ@Lﬂuimiiﬁum”l,mu
| ) AL Ao P
;:ﬂmﬂ@mmwwzﬁmamq 25-35  Uaiaeainainen
faulse Bngamils  szdsiigRdhumuiulsaain
Soduidaanasitanld wmodlasiuwinlsa @i Smmn
Alwafduialseasldanasuarliunsigovulsa i
4#' a 1 v A o o % s\’L 1 o [~ 14 a
Audu «) Ansall  Yadu wiunseduitlaidniudosd
52" nFA AN Ieaudad  waesawiteduldaey
mﬁmﬁﬂﬁgﬁﬁmwmﬁLﬁ@ﬁmmm'ﬁmzéjuwhﬁumi
laguiiginsausn (primary immune response) 1
LGNSR
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UsaneflFindudgaundnusnifiannen ldads
L sphidinynewarldsuieduase  wazdinmnendld
Sutaduddauaaazld  immunological memory %
v waly Glavin 5@%%?153iuﬁé’aﬂﬁé’waﬁmuﬁvbima
Yo v A aaa 1 A ] L% L% o ﬁij L% a
1esuingudRannawte e Nl Fuaialawuai-
SUNINT T

(% a a ‘jlj AaAaan dlﬁ 1 [ (% =

Sodurhiagaiidiafdnmeguarlfiiniagu
ez dumediaes recombinant ek vide
FauvefiSodudnhuenfianidasnsld | Thi-
response e lWs19me SHapRdnuwmnuausn  daaeha
TeguAmasfinmaeisu MVA-8sA, AgssB-ESATS,
Mtb72f  9aise semaniathan M luauiiae Lasy
Segulgfannan  udwodhrieduluadih tsnsansedu
primary immune response 9Gene v @dn
1sen1snierasiadusiin  recombinant protein
vaccine Aeavisdodlal nsnsnnsydiu Thi-response
1¢G¢insanét adjuvant usl adjuvant eanFulild
o . . % 1 [ A
fU  subunit vaccines dagslasafuuazing
PaRestipeiiies alum (aluminum hydroxide), MFs9,
. | ;’: dj A o £ 1%
virosomes whtin #9151616 MIVNTEGU Th2-response
Tums Houeudived adjuvant “WIUMINIELNR
G’mem%ﬁ@ﬁwﬁaéﬁwmaﬁaﬁa@J'sl,mzijmi?ﬁﬂm
fFalalldaunsdenlihandlusnd e

[

a [ v v @ .
Jaduilasnunss “ue (Postexposure vaccines)

alanflanfdamaimlsalussayunaiin

FNUA A @mmdwﬁauﬂw‘imiiﬂ%umvﬁqﬂLﬁaslwﬁfs\a
ﬁ:‘ A Aaa % Av A o % 4$IA z
SLUIANIWRTRITIN  ATeTY MSUAUNGAEe
Sl luwsvasunsasiilsslomidanuwmraiisnn o
duSedudeatiumas “ul (postexposure vaccines)
Seduiitiand luszozSudurasnmsiawiuazids &
Sefu 1350 M ldnaate awvhliAas hofhialse (TB
disease) TelnsanasnluszaziInnIMs I aTu
ueinasmseTlae lune L SensdasaduSaduiidn
preexposure vaccine Jadunanisduiadun 1w
1#lgvnszazvamsiinieioulse (multiphase vacci-

nation) WTEAAMENaSAFE wnaniasiuioilse luan
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ﬁﬁqvl,sflﬁ%fuL%aﬁfm%w%a%m%aim%@mLtﬁaagﬂm::a::
uimadlan  Tagiiufedurdeilialdsl  Sadu miy
%ﬁmw%aﬁmﬁw“im%ﬂh@ﬂ’as@@L%al,aﬂaﬁﬁwé’aﬁﬁma%i
s 19 YPFUTvnannEe Mycobacterium vaccae
(heat-killed) Mfluiadu
WmEumasnToulsa (therapeutic vaccine) h&’j@@

M lmadiaansan

ForloInduwinlsnsindiy laaliiedn 1 @Selu
TR “UeALsNTRIMI NS Toulsn INMsEns
Desdununladlldng™  wimsliiedudmans o a3
. Koo s Y ~
aaazldma aneirmasdnm ludusa i lulsemedn
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mﬂ%&nmugﬂa@ﬁ@ 1w inhaled corticosteroids,
inhaled long acting beta agonists (LABAs), oral
LABAs, sustained-release theophylline SLH%@ AN
ﬂ&jﬁlmmﬂ@haﬁu Wumﬂﬁgﬁuﬁﬁluq @ allergic
rhinitis lungs montelukast ¥aeaz 73.68 m«jmméf
Sueviaan Saway 82.35 Us¥idanms gastroesoph-
ageal reflux disease (GERD) s aﬂmjﬂsil,mﬂ@m

wigssnnnhme  mlnalll o Tegenuguisses
lsnfinssevsasaaria aamjﬂmmﬂ@mﬁu (P = 0.753)
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Group
Characteristics P-value
Montelukast (n=19) Placebo (n=17)

Age (years), mean (SD) 42 (12.72) 44 (13.61) 0.66
Gender, n

M:F 2:17 2:15 1.000
Smoking history, n (%)

no 17 (89.47) 17 (100.00) 0.487

<10 pack-years 2(10.53) 0 (0.00)
Stage of stable asthma, n (%)

intermittent 7 (36.84) 8 (47.06) 0.753

mild persistent 0 (0.00) 1(5.88)

moderate persistent 7 (36.84) 5(29.41)

severe persistent 5(26.32) 3(17.65)
Previous medications
Inhaled corticosteroids, n (%) 6(31.58) 3(17.65) 0.451
Dosage

200-500 pg/d, n (%) 1(5.26) 1(5.88) 0.639

500-1,000 pg/d, n (%) 4(21.05) 1(5.88)

>1,000 pg/d, n (%) 1(5.26) 1(5.88)
Inhaled long-acting B2 agonist, n (%) 3(15.79) 2 (11.76) 1.000
Oral long-acting B2 agonist, n (%) 0(0.00) 2(11.76) 0.216
Sustained-release theophylline, n (%) 4(21.05) 1(5.88) 0.342
History of atopy
Allergic rhinitis, n (%) 14 (73.68) 14 (82.35) 0.695
Atopic dermatitis, n (%) 9 (47.37) 3(17.65) 0.059
Allergic conjunctivitis, n (%) 9 (47.37) 6(35.29) 0.463
History of GERD, n (%) 1(5.26) 2(11.76) 0.593
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. 3 1% él/ ]
(incomplete sentence) malndaiiatiemela
(accessory muscle) 14 wnsoueuswle (unable to
lie down) uay abdominal paradox @44 BINGN
Tdwenehetn leelsiny abdominal paradox b
SIRMAGEY MenadNdhanoanTianluian (SpO)
A ! A A P !
SN amqﬂ@amaammﬂﬁzmmﬁaaaz 95 slumjm
montelukast @1 PEFR (% predicted) 43.16% = 11.23%
ngufildemasn Seh PEFR 4296% = 11.49% o
Tainuanauanenstiuaenafltly 6y (P=0.954) daw ¢4

Factor Montelukast (n=19) Placebo (n=17) P-value
Previously intubated for asthma, n (%) 0 (0.00) 2(11.76) 0.216a
Prior hospitalization past year, n (%) 3 (15.79) 1(5.88) 0.605
Salbutamol used > 1 canister/month, n (%) 3 (15.79) 3 (17.65) 1.000
ER visit > 5 times/year, n (%) 1(5.26) 5(29.41) 0.081
AtER
PR > 130/min, n (%) 0 (0.00) 2 (11.76) 0.216
RR > 30/min, n (%) 3 (15.79) 2 (11.76) 1.000
Incomplete sentence, n (%) 3 (15.79) 2 (11.76) 1.000
Accessory muscle used, n (%) 16 (84.21) 10 (58.82) 0.139
Abdominal paradox, n (%) 0 (0.00) 0 (0.00)
Unable to lie down, n (%) 5(26.32) 4(23.53) 1.000
%Sp0, (%), mean (SD) 95.58 (3.47) 95.06 (4.94) 0.715
PEFR (baseline) %predicted, mean (SD) 43.16 (11.23) 42,94 (11.49) 0.954

PR = pulse rate, RR = respiratory rate
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PEFR (I/min) PEFR (%predicted) %change (I/min) from baseline
Time mean (SD) mean (SD) mean (SD) P
Baseline 177.37 (58.67) 43.16 (11.23)
20 min 210.53 (57.00) 51.37 (12.69) 24.26 (7.48) 0.005*
40 min 237.89 (69.99) 58.37 (15.25) 42.70 (12.33) 0.003*
60 min 248.16 (67.73) 60.63 (16.50) 49.39 (13.38) 0.002*
120 min 265.00 (64.14) 65.11(17.22) 60.26 (13.87) <0.001*
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2996 PEFR 210 baseline 3asag 8.64 91 20 w1,
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Souay 38.12 71 120 W (P = 0.136, 0.016, 0.001 TNH
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. PEFR (I/min) PEFR (%predicted) %change (I/min) from baseline
Time mean (SD) mean (SD) mean (SD) P
Baseline 173.24 (45.58) 42.94 (11.49)
20 min 183.82 (48.46) 45.12 (10.72) 8.64 (5.50) 0.136
40 min 205.88 (64.13) 50.76 (14.03) 21.75 (8.07) 0.016*
60 min 226.47 (63.92) 55.94 (14.77) 33.17 (7.75) 0.001*
120 min 234.82 (69.75) 57.24 (15.05) 38.12(8.48) <0.001*
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Group
Secondary outcomes P
Montelukast Placebo
Salbutamol used in ED period (mg), mean (SD) 6.58 (2.79) 7.35(1.87) 0.34
Ipratopium bromide used in ED period (mg), mean (SD) 0.5 (0) 0.81 (0.37) 0.06
Systemic corticosteroid in ED period, n (%) 14 (73.68) 11 (64.71) 0.559
Hospitalization, n (%) 1(5.26) 4(23.53) 0.167
Relapse at 24 hours and 1 week, n (%) 0 (0.00) 0 (0.00)
A ¥ a 5L Y]
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Group
Adverse effects P-value
Montelukast Placebo
Nausea / vomiting 1(5.26) 1(5.88) 1.000
Headache 4(21.05) 0 (0.00) 0.106
Fever 1(5.26) 0 (0.00) 1.000
Muscle pain 1(5.26) 0 (0.00) 1.000
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Abstract : Panjapornpon K*, Kiatboonsri S* Pornsuriyasak P* and Rattanasin S** A double-blinded,
randomized, placebo-controlled trial of oral montelukast in acute asthma at emergency room in
Ramathibodi Hospital. Thai J Tubere chest Dis Crit Care 2007; 28:103-113.
* Division of Pulmonary and Critical Care Medicine, Department of Medicine
** Clinical Epidemiology Unit Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand.
Introduction : Acute asthma caused nearly 1 million emergency department (ED) visits annually in
Thailand. The inappropriate ED management of asthma inevitably led to an increased number of
hospitalizations as well as relapses following ED discharge.
Objective : To evaluate the effectiveness of oral montelukast, as an adjunctive therapy to the standard
treatment pathway of acute asthma, during the ED visits and 7 day follow up period.
Study design : Prospective, randomized and double-blinded placebo-controlled study.
Methods : Patients with acute asthma presenting to the ED were recruited and allocated to receive
montelukast 20 mg orally (5 mg, 4 tablets) or placebo added in the standard care of acute asthma
management according to Ramathibodi Asthma Guideline. Patients were included if they had a peak
expiratory flow rate (PEFR) < 60% predicted after receiving nebulized treatment with 2.5 mg of
salbutamol. Outcome assessments included PEFR (at 0, 20, 40, 60 and 120 minutes after randomiza-
tion), clinical signs, numbers of bronchodilator used and hospitalization. All patients discharged from
the ED were followed the outpatient clinic for 7 days to assess relapses and adverse drug reactions.
Results : Thirty-six patients were recruited (19 for montelukast group, 17 for placebo group). In
montelukast group, PEFR increased from baseline 24.2¢%, 42.70%, 49.39% and 60.26% at 20 mins, 40 mins,
60 mins and 120 mins respectively (P=0.005, 0.003, 0.002). In placebo group, PEFR increased from
baseline 8.64%, 21.75%, 33.17% and 38.12% at 20 mins, 40 mins, 60 mMins and 120 mins respectively
(p=0.136, 0.016, 0.001). In montelukast group, there was a trend toward less pulse rate (p=0.885) and
less respiratory rate (p=0.340) over the study period. Wheezing significantly disappeared at 60 mins
(p=0.037). No significant differences in bronchodilator used (p=0.34), hospitalization (p=0.167) and
adverse drug reactions were found between both groups.
Conclusion : Single dose oral montelukast 20 mg as an adjunctive therapy to standard treatment for
acute severe asthma at the ED provides more rapid bronchodilator response and shorten the duration
of ED stay. Patients can achieve targeted PEFR for ED discharge more rapidly in montelukast group

than in placebo group.
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Hagiumstivdnuuarmsiuugnsievosgas
Ty 1wvilusome Foslimsiulaeyaaa Sausmens
PNMINTIA complete blood count (CBC) 1'7'| 1N190
Messnatiumadse i@  uaviinmsdnmsiens
u'nL%aﬁawhﬁumiﬁué‘;aq@mmﬁﬁmmsﬁm@ WGl
e zen Usemdiaronanazen [ Fahesnnn’
MU wInkarmMstuLenTiavasaasd ot
yaaaddadiniauedsems Lﬁaqmﬂﬁaamﬁammmﬁ
Fonudrwny T naunimstiumadaeios
SRIING mmgﬂﬁmLLﬂuﬂw%ua%iﬁummﬁmwzyﬁﬂm
q@mmﬁm’mﬁuﬁmmmaé Feflanuuandreiio
‘53‘1/1%@‘1.4@% (inter-observer variation) LL&EGLH‘]_Jﬂﬂa
ENULEGNINE (intra-observer variation) wanan
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S é’aa‘jﬁtymL?‘%mﬁmwmaﬂuﬂﬁ 979 9
i ansnesnldiui wennarmems date mndlae
Mt ML NTinYes TR aTaw 715
AnNgNautnE s saanuavtasndand
wae wsevhmInsaldnaen 24 Halus Aawfms
Banfivh ﬂaﬁ%ﬂmﬂﬁmuﬂﬁﬁuﬁam_qlma

wENMIYTRAIsRTATiUTadERluG  Snans
Usems 8 NseFunannIST cVauNaLYaIL 9T
uasenzfinvasmad Nz neutrophil, lymphocyte,
mononuclear cell/mesothelial cell ¥3aiu large
unstained cell Zstnandnmsanalsl 1snsonian 4y
body fluid analysis INENELALS 1% cerebrospi-
nal fluid (CSF), ascitic fluid, synovial fluid L&y
pericardial fluid & Foin afemeaeioniaziing
FumstiukaznmsiuLensiaraasad’ ™ 96098
msdnmiRunifieueaes automated cell counter 7
1 lulsmeninadBaz@o sysmex XT 1800 was coulter
LH 750 1 1snsadiuduivuasiuuensiovadsas
Tu pleural effusion léaehagnéioavidalsl

iuﬂaﬁ;ﬁu pleural effusion 2z} ‘Tu plain glass
tube e Y@M TS WIBLaEMIILE N a8
wad deRenarh lRsmnradanas  LazmsLantiy
sievasradamaadauanansfiuaseld  mele
EDTA-treated tube #ilosriulaliaadsusnifiudon
aneazliirafiusingini wazmn pleural fluid & clot
e aufhdornalumstidnaeiodnlu@ wasan
anavh [fiian1sgaduaas  probe Kot MTLRY
pleural effusion 1uﬂ1°ﬁusﬁgﬁ¢”}aﬁdﬁmm R
wonantae Aaafitidlaiy pleural effusion 137
#C Wi 24 oy 48 ol avilmasdensi
Sunnazmstiungnadevoadwialy  lunsdii
Tl ansatived l luvuiddens e

ﬁiwmmmiﬁﬂmﬁLﬂ%amﬁaummgﬁé’ammuﬂw
2DINTUUNUIBLAL N TS NTRA VDI TA]TENIS
L@%aaﬁuLsﬁaéé“@ﬂuﬂ@ﬁumsﬁuﬁ’mm@a Wiy
il ' pleural effusion uasBeuifiunamInTa

pleural effusion #iszaiziaehs &) Conner D @y
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Ao’ levhmafinwnud Wamstiudmiweasd 559
L@’%aaﬁuﬁﬂuﬁ@ﬁumﬂuﬁa&Ja_qlmavbis’jmmL,L@lﬂ@mﬁu
uFNaMITLLeNTiaTasadIinlRaAITER IS
é’ham‘%mﬁumiﬁué’haymaﬁmmmﬂ@mﬁu %S
msﬁmﬁsl%miﬁgfﬁvbiﬁ anticoagulant agent ag¥h a1
YDITARANDI  WATITHULENTAAALWUNAN UIUYDS
lymphocyte wag mononuclear cell ma%u %@Lﬁ@
NNMITUFIIuYaseadnsa cell clumping ezl
mstiusaweadn 24 s linuhsmwrads
AmsuAnesne UMl 4 Falaavdei thora-
centesis’  aehalsfiony ANMALANG9TDITHALRETU
Jpae30salwd ey edanlinaes
msanbimflontn  Hosaniedassaluian iyl
Tsswemnadae uanuazafiatuiesasi 1 Flumsdinem
Fonam dei msanmlnaleelfiasesselusGuas
Tamemnafsrwanaasldnamsanmiiuanenatvaan i

AU I sel@vnmsdnmiienBaudieuns
YDIMTULIIULAEMNTTLMENT AR R TENINMT
ﬁﬂﬂ@améaaé’mhﬁ@ﬁumiﬁﬂ@smq@@a Taaafnen
ANNLANNTINM T WIMaE ML NTiaTa e
mmmwzﬁmia‘ BoNINTUEYNMIRnIANALANGNS
JaeMTiUS BT ML N e Ta s madLEavhmMs
F9TIN 24 Uay 48 FlaaeniuNamsnTame
4 $2lamds thoracentesis
Togilsy shvasmsdnuNe

1. WeuRsudsunamansatiusvwdaden
IarMIULenTfinlasLa s e luda NN
Immqma

o o a a @ A EL .
NSATPRULUIBKATNTHULLNTRAVISIAREAUT12 I pleural effusion 117

2. W FUEUNAMINTITUT WU AR R
asmItuLensiia Weld EDTA-treated tube 1l
MBUELTIRALUM plain glass tube

tﬂl a a o o [~ A

3. aSULUNAMINTILI UL AR
ImuarmIuwenTde  Wevnmansadnamels 4
F2l39, 24 Falug way 48 Falug NAWN thoracentesis

dlﬁ ad
YsgonsneAnLLazIsNIS
(Subjects and Methods)
A o 2 o =y £

@mzmaﬂ@mrmﬂﬂwﬂugﬂLmummw (cross-
sectional) leeviimisesaa pleural fluid #lan
msvhianms  thoracentesis  wthefidaneg 19ih
Tugaaforulanfisunsasasnm lumedmenesen @3
ARIIANEEN ASFRTITWELNG MItasudasduludihe
QGH 16w tuberculosis, parapneumonic effusion,
malignancy, systemic lupus erythematosus, post-
cardiac surgery udi

X o o o

m'iﬁmmmﬂmﬁmwmmﬂ@aqﬂmmwwma
UFTdmnensinenadinuaslsanentnad@ne Afana
ﬁwmzﬂuﬂﬁm’mﬁuLﬁ@Lﬁamwﬂu pleural effusion
Huitanasgiuudnhnad idann3auidaufunsiiy
Meezosdalwi@  Fedalsimelasunsh adanausiv
danfon  aoe3del#35neme Bdadenzidiate
AN BAAARITK  (correlation) RNNITEIWITAA
o A o =
Nurutsrrninaghaindnmanlusinsy Query
Advisor® N GMTA 1 Wwudieea

Tuma@nswhiu 29 daths

M1579% 1 Correlation test that p= po for x and y bivariate normal

Column

Sample size for correlation

Test significance level, O

1 or 2 sided test?

Null hypothesis correlation, po
Alternative correlation, p1

Power (%]}

0.01
2
0.00
0.75
99.0

a7UuannzAuIn n = 29
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A9N19

1339 pleural effusion 1% EDTA-treated tube
uaz plain glass tube aehday 2 2@ Fdu 4 270
Wiasfiiems  Yhmsematiudwidedananuay
. e o A e T oea Ve o
Tunanafadneesassalued teune3as coulter LH
750 WAy sysmex XT 1800 Lar@Tiatiulaeid ey
Woslfiidms leeld pleural effusion 7l T EDTA-
treated tube Wag plain glass tube melu 4 kg
N9 thoracentesis WA NG ANAT 24 Fale9 LAY
48 1lug WAINIYN thoracentesis 9YNMTRTIALIL
Snuwlafaeauazmatiunenaie laadminaias
Utms el pleural effusion 71l lw EDTA-treated
tube wae plain glass tube a1y laelussning
~ o Moy @ a o v @ A a o
fisomaematiulefus amﬁﬂ%@uwwqmﬁqu 4°C
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a 6 .

M3AIIEnYaNa (Data Analysis)

MNANITATIIUEAALTALEDAUW DITDAa
mim’mﬁmﬁiaéﬂ@&Jm%a\aé”@hﬁ@LLazIqu@@am

~ o oA v o € P P
WaUaUM MNameNN NS B6leeld Pearson
Correlation “wSumswsouieuanuasivassann
dadaernifivly plain glass tube U EDTA-
treated tube ¥ G@WLU paired t-test M3

a 6
WOINSAVBYA

a ao
NAaN1ANAE
C) [<] a .
1. MensRBUNWIBLTLALRA12 (Total white
cell count)

11 mMsamaiuhwwiadaneilu pleural
effusion 71l T plain glass tube GeaSaIdnludi@
Teeaas sysmex XT 1800 l6na aandasrunmsiy
FILLAAR Taedien Intraclass Correlation Coefficients

4
(ICC) 0.9413 (3t 1)

ICC = 0.9413
p < 0.0001

5000 5000
0 10000

automated pleural cell count in plain gass tube
S

15000- - 25000- - 35000- - 45000-

20000 30000 40000 50000

manual pleural call count in plain dlass tube

519 1 nisnsatiuauaudnaena19 ld plain glass tube Aogl manual cell count iy

automated cell counter laglLATaY sysmex XT 1800
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1.2 maematiuinudndanile pleural AR laafien Intraclass Correlation Coefficients
effusion 711 ‘I EDTA tube dhenesassalud@ low (ICC) 0.9277 (3U% 2)
389 sysmex XT 1800 I9ina aaadasiumatiudie

50000+ ICC =0.9277

p < 0.0001

automated call count in EDTA

5000 5000 15000 25000 35000 45000 55000
O 10000 20000 30000 40000 50000 60000

manual cal cout in EDTA at 4 hrs

519 2 nemsratiuswIdaRena19 a1l EDTA fiae manual cell count iU automated cell

counter TnglLATad sysmex XT 1800
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13 MIeativdwmndadananily pleural o%”m‘uqﬂﬁa laesien Intraclass Correlation Coeffi-
effusion 7l Tu plain glass tube FeinFasdalus@ cients (ICC) 0.9857 (37 3)
Tnene3as coulter LH 750 1¢ima anadasfunmaiiy

400001 |cc =0.9857
p < 0.0001

automated pleural cell count in plain glass tube
[y

10000+
5000+
04
-5000 5000 15000 25000 35000 45000
0 10000 20000 30000 40000 50000

manual pleural cal count in plain dlass tube

1% 3 nramatiuiuulaaana1anldly plain glass tube #ng manual cell count Ay

automated cell counter Tﬂmﬂ?‘ﬂ\i coulter LH 750
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1.4 MIeTatiudwmndadananily pleural e Intraclass Correlation Coefficients (ICC) 0.9898
effusion 711 T EDTA éuedosdialud@ leswedos (3U7 4)
coulter LH 750 l&wa aandesmstiudeyana 1o

60000

550004

50000+ ICC=0.9898
450001 P<0.0001

automated call count in EDTA

-5000 5000 15000 25000 35000 45000 55000
O 10000 20000 30000 40000 50000 60000

nmanual call count in EDTA at 4 hrs

519 4 nsmzativauuEnRen19ldlu EDTA fog Manual cell count

A1 Automated cell counter Immm’?‘m coulter LH 750
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2. Maasativuenriaidaiianuna
2.1 masmatiuuensiadiadani i pleural
effusion 71} T plain glass tube uaeiil i EDTA
tube ¥l neutrophil Way lymphocyte Freneag
Saludld Taene3os sysmex XT 1800 ldna snadns

13 wimlsn lsansasenuazirhiaings

Aumatiumeyaag weiehfildnmesmatiuenedie
Wedanwaiie monocyte/mesothelial cell éfwm’%‘ad
Jaludaflanuuanssanmstuimeayana  lagsen
Intraclass Correlation Coefficients (ICC) #6113

=

n 2

RS9 2 WAR4AT Intraclass Correlation Coefficients value 5131901995098 automated counter,

sysmex XT 1800 U manual count AL ARTHAF I

cell wC N L M
tube
Plain 0.9413 0.9624 0.9433 0.2041
P <0.0001 P <0.0001 P <0.0001 P=0.2932
EDTA 0.9277 0.9460 0.8918 -0.1060
P <0.0001 P <(.0001 P <0.0001 P=0.6242

WC=white cell count, N= neutrophil count {%).

2.2 masvatiuuensiadindanaa pleural
effusion ﬁmﬂﬂ% plain glass tube LLaxﬁmiaﬂu
EDTA tube a#%@ neutrophil tag lymphocyte e

;ﬂl o wa zﬂl 2 %
wi3038mlusid Inena3ag coulter LH 750 e anndas

L= lymphocyte count (%), M= monocvie count (%)

Aumstiumeyaag wsiehiildmmasmatiuenedio
Waldonzia monocyte/mesothelial cell e
RERRL WANEINNMTTLALLANR Toefien
Intraclass Correlation Coefficients (ICC) #6139
7 3

A9 3 WARYAT Intraclass Correlation Coefficients value $51I19n 191 U# 98 automated counter,

coulter LH750 1Y manual count ﬁ’l‘lﬁﬂlﬁmﬁ“ﬁﬁmﬁ’m‘j

cell WC N L M
tube
Plain 0.9857 0.6065 0.6273 0.3684
P <0.C001 P <0.0001 P <0.0001 P =0.046
EDTA 0.9898 0.6544 0.7506 0.4504
P <0.0001 P <0.0001 P <0.0001 P <0.0001

WC= white cell count, N= neutrophil count (%), L= lymphocyte count (%), M= monocyte count (%)
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3. arusiil ' pleural effusion (EDTA treated

tube V plain glass tube)
3.1 neesRtivdinhudadenanlu pleural
effusion ﬁi T plain glass tube wazlu EDTA ¢t

60000

MIRUMELARR, wiansdelud®, Toeedas sysmex
XT 1800 uaelaene3as coulter LH 750 léna anndos
i laesden Interclass Correlation Coefficients (ICC)
0.9906 (g'ﬂ“?i 5), 0.9924, 0.9889 GNNA1AU

500004 CC =0.9906
450001 p < 0.0001

nmanual cal count in EDTAat 4 hrs

-5000 5000 15000 25000 35000 45000 55000

0O 10000 20000 30000 40000 50000 60000

manual call count inplaindass at 4 hrs

519 5 nsmsatiusuIunfena199iin neutrophil Tng manual cell count 7ild1u plain glass

tube Wa¥ EDTA
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3.2 mIeTativuensiadiadanili pleural monocyte/mesothelial cell ldna anadasiu laad
effusion 711 ‘lu plain glass tube wazlu EDTA ot @ Interclass Correlation Coefficients (ICC) 0.9761
MITUMEUAna THe neutrophil, lymphocyte &y (U7 6), 09156 (SUN 7), 0.7119 (SUA 8) muaey
3 9 9 il
100

ICC =0.9761

p < 0.0001

manaul neutrophil count (%) in EDTA at 4 hrs

85 o5 883888388

20 -10 0 10 20 30 40 50 60 70 8 90 100

manual neutrophil count in plainat 4 hrs

1% 7 nnsngmatiuauaudnaen19mtin monocyte Tng manual cell count

41w plain glass tube waz EDTA
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ICC =0.7119

p < 0.0001

o

manual monocyte cell count in EDTA at 4 hrs

1
o

-10 0 0 20 30 4 0 60
manual nonocyte call count in plaintube at 4 hrs

519 7 nnsnsativauaudniaana19miin monocyte Tng manual cell count

lalu plain glass tube waz EDTA

33 masmatiulensfiadindanei i pleural mItiueiEYAAa LUl monocyte/mesothelial cell count
effusion 711 ‘lu plain glass tube wazls EDTA low WaLENEITW el Interclass Correlation Coeffi-
W39 sysmex XT 1800 wavlaeia3as coulter LH cients ¢9eTIN 4

750 %@ neutrophil, lymphocyte 1¢na anndasriu

A9 4 WARNAN intraclass correlation coefficients value tewinamanmaduuentinm aaan a9l
pleural effusion lalu plain glass tube wazlu EDTA Annnnstiulae automated counter, sysmex

XT 1800 wazlneiadas coulter LH 750 4 miLiaadailng197)

wC N L M
sysmex XT 1800 0.9924 0.9979 0.9956 0.4499
FP<0.0001 P <0.0001 P <0.0001 P =0.1237
coulter LH 750 0.9889 0.8552 0.7874 £.8954
P <0.0001 £ <(0.0001 P <0.0001 P <0.0001

WC=white cell count, N= neutrophil count(%), L= lymphocyte count(%), M= monocyte count (%)



I3 @ o v a
126 q%‘YI% IMEARNI LbASATY N9 ’15’3%1‘5@ Iﬁﬂﬂﬁ?ﬁaﬂkLﬁzL?‘ﬂﬂWﬂﬂ?ﬂq@]

ICC =0.7119 B}

p < 0.0001

o

manual monocyte cell count in EDTA at 4 hrs

-10
-10 0 10 20 30 40 50 60

manual monocoyte call count in plaintube at 4 hrs

517 8 N19ReIATILAUIAAIAEAL19THA monocyte tAE manual cell count

lalu plain glass tube waz EDTA

4. NAYRISEIAIMES Thoracentesis (4 alas, ﬁmmiﬁué’aam@a 7 4 Flug, 24 Falag, 48 Falag
24 dalaig, 48 Falaig) 1¢wa onadosru laufien Intraclass Correlation
41 NMTATIIULNWIWAALTDALIILELNT Coefficients (ICC) ¢WamMs 199 5

asatiuseneient T plain glass tubewasln EDTA

A19190 5 WARYA intraclass correlation coefficients value 189N19RTIAILATUILLHARDAT Y
wagnangaatiuenaiisilaly plain glass tube wazlu EDTA faenialusaayans i 24

Fala, 48 F71u4

24 hours 48 hours

WC N L M WC N L M

Plain 0.9421 0.9269 0.9445 0.8679 0.9784 0.9277 0.8677 0.6210
P<0.0001 P <0.0001 P <0.0001 £ <0.0001 P <0.0001 P <0.0001 £ <0.0001 £ =0.001
EDTA 0.9766 0.9890 0.9783 0.8557 0.9909 0.9843 0.9034 0.8593
£ <0.0001 P <0.0001 P <0.0001 £ <0.0001 £ <0.0001 P <0.0001 £ <0.0001 £ <0.0001

WC= white cell count, N= neutrophil count (%), L= lymphocyte count (%), M= monocyte count(%)
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WalSaufiumsanwnewthillee Comer D
Z31%nT098aluTA ADVIA 120 msdnmassilfinIag
sysmex XT 1800 waz coulter LH 750 Zadmeas
ﬁiﬂuﬁaqﬁﬁﬁﬁmﬂaﬂmwmmaﬁ%iwﬂuﬁwﬁu
NUTAT0IT R lURTsheT Ul NasiaM I WIULaT ™S
Tunenafieaaswad pleural effusion NNATFNEN
WUeRR aegl snsaliisssusnTioues
pleural effusion 16 Teefin3as sysmex XT 1800
\1@"\’%%5@mmﬂﬂdﬂ@a@,mﬁm ICC # 90 aehals
i W@3ad sysmex XT 1800 1a1saiLLenTinuea
aA e 9 w30 a9 Aedudaus: 30 laeadas
coulter LH 750 nansosiuuenaiinvasaad lesaeas
85 (24 1 28 @39)

‘ﬁl £ vAa v ° A 1A

P39 a TR IMTad W6 weidiaymlu
mMavuuenTieraamas lymphocyte MU monocyte
¥ macrophage athalsfiony lumsadfindasms
WunLiNes multinucleated cell U mononucleated
cell Wil BaaIasdalusid wsasiuuen multinucle-
ated cell ffu mononucleated cell l@Auazien
P < 0.0001 A3 U 4N90 M ATaIEALUTR sysmex
XT 1800 &z coulter LH 750 WnumItUaIwimlay
matiuenafisuesmadlu pleural effusion feyanale
2 ) =< AV %
Zauenensanmdinwwad Comer D Akl wnsnld
w3aedelusiEiuLenTiinvaad L6

WMILMIULHILIY  pleural effusion 7du
EDTA tube U plain glass tube T lfnasia
mMatuwnkarmMItuLenTieradsad iy pleural

. A 2 X ) A

effusion TINAMTEANENULEINGNNANAYDY Corner D 7
WUTWNNLSTY W EDTA STIeasuasd minees neu-
trophil agdlen 9na1 pleural effusion ﬁusiﬂu
MIULDUDENINTY ATy

lunsfnmeseitldanmeinwiSaudaumsiu
Inhniarmsiuleneievaaad i pleural effusion
I@amqma 7 48 #lumds thoracentesis @93
= o = Y A o wa
fnr09 Commer D vmsdnmleelfinTasdalud@
MMIHUT 24 Falaands  thoracentesis  wiiiu
naMsANNU unsdl ung anensieSesdalud@

o o a a @ A EL .
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13 snsosfuuenafinsesaad i pleural effusion 6
A 1ansash pleural effusion WriulenTievadsed
I@agmamﬂu 48 Faluamds thoracentesis

54

q
NN Nﬂﬂ'ﬁﬁﬂ‘]ﬂq MItuTLdaRan LY

msasatiuusneindiadenrndeieisdaluld oy
L@%iaﬂ sysmex XT 1800 LLazméaﬂ coulter LH 750
1¢iwa anARaIiUNITLMIEYAAS

Mgl | pleural fluid (EDTA treated tube
vs plain glass tube) linasdamatiuiuimdaiben
91 Aslumsanmessiaslinoiam cell clot
T plain glass tube LL@iLﬁaﬁmwgaN Wright stain
eNU  cell clump T plain glass tube specimen
annuazMsosan EDTA tube azld cell fien
Fonh Avounni 1Y EDTA unw plain glass tube
Watleatiuilym cell clot Ssenaviil probe g
m’%la\ié’mhﬁ@aq@ﬁuiﬁ uay EDTA tube miegnnh
NN plain glass tube

JLaIANRY thoracentesis (4 %’ﬂm, 24 %’ﬂm,
48 %ﬂm) Iifnadomstivdmmdadanmiwazns
smaTiuusnfiadiadenen de lunsdlalal e
4 dnsde iRt nsTiaunmad i pleural effusion
ot mﬁnﬁ‘umeiﬁmaaLsﬁaﬂ@aqﬂﬂamﬂu 48
$luavds thoracentesis 1¢f
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Abstract : Argaslerg S*, Kongketyai W**, Chinsawangwattanakul W*#*, Dejsomritrutai W***. Validation
study of total and differential count of pleural fluid cells by automated method. Thai J Tuberc Chest
Dis Crit Care 2007; 28 115-128.

*In residency training for Thai Board in Internal Medicine at Faculty of Medicine Siriraj Hospital
** Department of Clinical Pathology
*** Division of Respiratory Disease and Tuberculosis, Department of Medicine, Faculty of Medicine
Siriraj Hospital
Introduction : The Information from total and differential cell counts in pleural fluid study is crucial for
the etiologic diagnosis of pleural effusion. At present, pleural fluid cell count and differential cell count
in Siriraj Hospital is manually performed by laboratory technicians. However, the method is substantially
inconvenient due to the requirement of personal skill and time to consume. It is interesting whether a
new laboratory technique of automated cell count can be used as an alternative method.
Objective : To study the validity of automated cell count and differential count in pleural fluid study.
Methods : We conducted a cross-sectional study to compare pleural cell count and differential cell
count between automated and manual methods.
Results : There was no difference in the results of pleural cell count and differential cell count between
the manual and automated method. The results of pleural fluid cell study were also indifferent between
using EDTA-treated tube and plain glass tube as containers. There was no significant difference
among the study results at 4, 24 and 48 hours after the thoracentesis.
Conclusion : Automated cell count can be used as alternative to manual method in pleural fluid cell
count and differential cell count. EDTA-treated tube can be used as containers as well as plain glass
tube. If the procedures cannot be performed immediately, the interval of 48 hours after the thoracen-

tesis may be allowed.
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Abstract :

Jirasmitha S*, Natekaew P** Siriwat T*** Tapemalee S**** Sutiratchaicharn S*****

Tuberculous infection among clinical year medical students in Budhachinaraj Hospital at Phitsanulok.
Thai J Tuberc Chest Dis Cnt Care 2007; 28 :

* Department of Medicine

** Project planning unit

**¥ |nfection control unit

*#*%% Medical education center

**¥%* Health security unit, Budhachinaraj Hospital, Phitsanulok, 65000, Thailand

Objectives

To identify risk factors for positive tuberculin skin test.
To survey tuberculin skin test among medical students before clinical year study.
To determine annual tuberculin conversion rate.

To detect chest x-ray abnormality due to pulmonary tuberculosis.

Material & method

Results

Conclusion

th

Volunteers from 4" 5" 6" year medical students during study year 2003, 2004, 2005.

Study design:

Risk factors for positive tuberculin stim test before clinical year by cross-sectional study.
Prevalence survey of tuberculin skin test (Mantoux method) by descriptive study.
Annual tuberculin conversion rate by prospective long term descriptive study.

Screening for pulmonary tuberculosis by chest x-ray.

Prevalence of positive tuberculin skin test of 4" year medical students before clinical
year study in 2003, 2004, 2005 was 62.5%, 54.1% and 52.3%, respectively.

Having tuberculosis in family members, smoking, alcohol drinking, BCG scar provided
prevalence ratio of 1.79, 1.79, 0.89, 1.38 but no statistical significance.

Annual tuberculin conversion rates in 2004 and 2005, were 24% and 33%.

No any medical students developed pulmonary tuberculosis except one 5" year medical
student developed tuberculous meningitis during the first year of the study but her chest

x-ray was still normal.

Annual tuberculin conversion rate which reflex recent tuberculin infection rate was high. High

admission rate of contagious tuberculosis patients and inadequacy of tuberculosis infection control may

be the causes. Therefore improving infection control management in the hospital and annual screening

medical students by tuberculin skin test and annual chest x-rays would be essential for early detection

of tuberculosis among medical students.
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Abstract : Boonnak S, Boonpendej R, Hutanon V, Vijitbunjong S. Cause of death in tuberculosis cases
during DOTS management ; Ayutthaya province, 2005. Thai J Tuberc Chest Dis Crit Care 2007; 28:
137-150.

Methodology : This cross-sectional survey was conducted in Ayutthaya province by qualitative and
quantitative method.

Purposes : (1) to assess the causes of death during DOTS management and (2) to assess experience
of DOT watchers who took care the patients living in their household. Study populations included 128
registered TB dead patients who had been registered during October 2003 to May 2005. Medical
records of these patients were reviewed. In-depth interview was performed among 30 DOTS watchers.
Results : The results indicated that 51.6% (66/128) died due to HIV co-infection and 8 cases of TB
(6.3%) which were diagnosed as miliary TB and TB with pneumothorax, from infection at various sites
(3.9%), cancer (3.1%), accident (1.6%), other diseases (14.8%) and other unknown causes (18.7%).
However, qualitative study from the DOTS watchers reported that those patients died from HIV co-
infection, underlying disease, severe side effects with nausea and psychologic problems. Stigma and
social discrimination also discouraged patients to take the medications. DOTS watchers did not actually
observe the intake of the medication even though they were expected to do.

Conclusion : In summary, patients who died had suffered from more than one disease. The complexity
of management for many diseases might prevent the patients to be able to follow the prescribed
regimens.

Recommendation : Although the DOT watchers had adequate knowledge and attitude regarding TB,
they might create social discrimination unintentionally. Further studies such as caring TB patients for

more than one disease should be explored to prevent the deaths effectively.
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