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a%s Wiwauan AFB 16 ﬂ%@%ﬂféjﬂqg 10 Auwhifu
Felaiguaniuenlanslunsi sputum induction'
nsAnuludszmanauian wodnlugilaeidon
AFB lwuidaant awy viafiheilile mah
sputum induction WAy q assazaslivse u
anw usalunsnudesndusisarnnistion AFB
(5ppaz 64, Spuaz 81, Iauar 91, Fauas 98)
LaZNIINTLIEe ($apay 70, $ouaz 91, Iavay
99, 3a8ay 100) mNsuILATIluNSY 1-2-3-4 Ass
AINERLY annIRnE udsT AR daiauIuay
Uszinafivauud inauansdeiu anafiseniain
mwm;nmaﬁm‘[iﬂiuwia:ﬁuﬁLmﬂﬁh\‘iﬁ’umn
fotfun19¥1 sputum induction Feunasiivselomd
wazduenludszmafifiulsagngy  uaziinioeiie

[

#relunisidadeTalsaiisndn  wulssnalng
WisufisuAsn199 sputum induction 2 A5AalH
ultrasonic nebuliser LAY Venturi-type face mask
Tutheit v winduiulsevonadilile Anwlugioe
94 578 WUIN ultrasonic nebuliser N1TALAY
L wnelfifisone oivieuar 934 ' Venturi-type
face mask Il avizFawar 71 (p < 0.001) Tugile
43 swiddadeindutalsaten § 39 5798 w190
fufunnsifladeléannnisvin sputum induction
Talusuaudition AFB ldnaunnSenas 19 sty

aa . . 4
A9 ultrasonic nebuliser 3¢U5e9ER AN LAY

fe wsopensun19iléindnds venturi-type
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face mask”’

Fiberoptic bronchoscopy (FOB) #3ause 9@
2 Uz 1) uialfusiegnee 'amw‘iurﬂﬂaﬂﬁ
T4 1wnsaleldies Haennsidadelsa 2) ienns
adpiisamsy aldEunssneiuilaslidesse
Rz Eadeldinaunu Jursumsh FOB a:vih
“ANHDHIILEU bronchoalveolar lavage(BAL),
bronchial washings (BW), bronchial brushings
(BB), transbronchial biopsy (TBB), post-
bronchoscopy sputum collection(PBS) 210818 9
nIfns WiNafinseiuinnisyi FOB  1unsa¥ing
Afadpiulsavenldidwdustenin Tasaniy
Tuauiilsile wians19r anzudrlanudetulsa
wazlugiheiidslinsitadulailévielaiuilaluns
™

ﬂ’]iLW’]L’L%ﬂ M. tuberculosis %ﬁaoﬁl,%a
10-100 fFvazimzidinld etz dailagiu
il 3 wilnfildiueg

1) Soloid media: Lowenstein-Jansen L"'f?ﬂﬁ)::
Wiiuledn usisdoaldaiu Jaqtuiaun
quinlidelasduldiom 4 “Uansk wsansuna

16 usgiagsn 6-8 “Uat Fvazuanléinnliau

2) Agar-bases media: Middlebrook 7H10,
7H11

3) Liquid media: Middlebrook 7H12, other
broths T#aa1# “unduiies 2 “Uakarnsuwald
Tushatnefition AFB Trinauan w114 DNA probes
Wanaiae ﬁ'nv'gﬂ'uﬁﬂuLgﬂor’??aiumwﬁmm Taeld
\A309 BACTEC™ 460 TB was BACTEC MB9000
Foazmsram "“co, fiindui i uwnaliisitu
wsnaniiseiindseievaednnaty 4 V3EMlE Wiy

m3swnzidinTalsalaenseiiu Mycobacterial Growth

215 193alsn Tsansenuasiinhiiaingn

Indicator Tube (MGIT nonradiometric method),
manual Septi-Chek AFB system, MB/Bac T, Extra
Sensing Power (ESP), Myco-ESPculture System
I, BacT/ALERT MB Susceptibility Kit YRV BN
broth media fin 1150M539ANNITDIEN (drug
susceptibility) Wlgn¥an 9 fumsmizide 354
Vli’]UNa‘llﬂdﬂ’]iLW’]tL’?;ﬂW%ﬂN 7 ﬁ‘]JNa“Ilﬂ\‘]ﬂ’J’]N\L’J

PYDILAE

nsM57alee nucleic acid amplification (NAA
assays) Haytuiauliiauliuazanuduniy
Afusin w1300 8e91n " Wn3elElasns
fiawliwazanuduwy v gaslun1sifede Tulsn
active disease 18188y Foan1sidesiuau 10 §f
qansonsanuld dmsaanne ansdidien AFB T#

Wa‘U’JﬂW‘U’J‘Wﬂ"Iiﬂi’JQIﬂﬂﬁg nucleic acid

amplification (PCR-based) T#araulfisasasy
84-92 wAdImII9a N anziifion AFB Tiwasulw
Aanulfiauas 41-75 uaziidanuiuniclag
Twegiifenar 96-99% ¥l wsodfladeinlsa
Tuauile anz AFB Tiwaauldidindu 4o, “pAels
0 Rball drug susceptibility L‘ﬁa@ﬂmu\b
289819 1F5n11 qﬂmwﬁ' FDA 28vyUssind
wigowdnt wansulihanlH 16 AMPLICOR
M. tuberculosis (Roche Diagnostic Systems, Inc.,
Branchburg, NJ) was Amplified Mycobacterium
Tuberculosis Direct (MTD) Test (Gen-Probe, Inc.,
San Diego, CA)

AMPLICOR 1% w30~y 9997991055 0LN"Y
Wumelafiion AFB Tmavanwindy azasiam
DNA 1ag3% PCR "u MTD 3:@37avn  rRNA T4
WU NeTRIINTTuLnNAumelafifon AFB
Tiwavanuiu MTD léfWamntsnsiagulnaiidu
AMTDII %38 E-MTD  13130a329ld s "9n329il
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fiou AFB Tviwauinuazwaauld MTD Trianalalu
N1IM539310L ANl AFB uanwindusauas 83-98
uazopaz 70-81 Tul wncil AFB T¥inaau Adw
Fuwz¥euas 98-99 U AMPLICOR Trianulalu
N1IMTINL anedl AFB uinuwiniudeay 74-92
uaouar 40-73 Tur wnzit AFB T¥inaau Aw
FnnzSosay 93-99 MsAnmludseing Zambia T4
MTD uaz Switzerland 1% AMPLICOR wuinil

22425

aulfiee¥osas 64 winiu T 2 3342 Fatu
#1m319391n aedl AFB Towauan annlalunis
AR 2 35ecilndSewas 100 Wity usié
A5733N it AFB ¥iwaau E-MTD 3:finin
ANLIUAZAINTUNIEIE 9nd1 AMPLICOR
ueNaNiisedl NAA assays 2898nvans o U3EmMiisl
1way 33sfin3ld Real-time PCR uasBnnans

a o

ABmAsdnueg

Fauuriilun19iin NAA assays lul#n1epddin

1) & wvie AFB TH¥wauan war NAA assays
Towavnuiu iesiduiulsalanads

2) il wne AFB T¥iwauan uaz NAA assays
Tinaay A13n198nAsalasl  inhibitors (ysed M.
tuberculosis) &1 AFB §91NaLIN LAz NAA assays
Tinasy 1 avinineshinge NTM

3) &1 wne AFB T¥iwaay E-MTD T¥iwauan T
A379 E-MTD d18nase fdenslvinauan u aei
azfutnlsadan

4) §1 wne AFB T¥inaau E-MTD T¥waay
msfusetsintannsnt Seaslinaay 1 o
Hlsivhesifuinulsalen

M1301329 NAA assays 2 8288UIUNITINAEY
Salsalunsdifinsn AFB ldwavan dedudiennis
nwadinld By ywinduinlse uazase AFB TH

WRay lais1dufias 9m379 NAA assays Wadn

Faulsaluiin 2549 79

2IN1INWAARLN YU gu’jmwuflui’miiﬂ ANt
AFB T¥naaufinds 9m573 NAA assays #ipll?®?
H93111AUN1T7599 NAA assays ulnaiilossnain
AARTIRLm IUsE A dawaunla wnsa
P waznsnseiilvnad 9 snsraiudeed
L%ﬂ'ﬁ’miiﬂﬁﬂ’amﬁ%"ﬁmaﬁo%‘lﬁwaﬁ forunsifiy
fpteiarns aNdavisaujianisdeiining Mawy
uiu do1“eBnusennilezas NAA assays faas

lains uwazey drug susceptibility

nsaduiulsausndan n1sasielasdion”
AFB Lazwzidinan e ns2a Nkl ‘respiratory

specimens’ azldfivine uvie waTdudaevingle au

a

Mduiulsauentenniingiar ansfaasiinlng
Fududosiharugiulyde  wsrzeranudndu
Sallsafiveadindae Tu non-respiratory specimens
Tas59un13m379678 MTD 158 E-MTD #anuln
Uszanuiosas 67-100

RN Seufieuisnisnsiafiodtady
Youlsakaedsene 9 @un1siwizide (BACTEC
radiometric culture) N13M523lAy PCR (65kDa
antigen) 31NN138aN" (ZN smear) UWRTNITLNTE
Folagdiiin (L media) Tusheteanifieindu
Jaulsavaauaziulsauanten wuitanulilunig
A519launstian”™ ZN smear WinfiuSowaz 33.79
mMIwzidolag L) medium S5ldaaain 24.03 Ju
flarulidenas 489 mamzidelas BACTEC T4
nanady 1289 Ju fanuli¥euar 558 U3
n523lapds PCR THiawiiss 1 Juldianulai
Sapay 744 Arannsuwizlunsarnisnsaiuls

o

uanewi (p > 0.05) detiun1sld PCR fien1s

1Y

asr9dadeTaulsnasldnaiisnniinaz Ivaula

ﬁlﬁ%
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nsasardiunn IFN-y Taslfuaufiau
ESAT-6 Way CFP-10 (QFT-G) ‘flumIne auiie
Wlﬁ;iﬁm%a’fmiiﬂ (latent tuberculosis infection)
oty miun19itadeinduiulsadl active
disease lop@nwlugihed ¢ winduinlsasmou
82 au wazluauund 39 aufliasldsuiaduiss
wuindl 48 au (lu 82 aAudl ¢ “wduinlse) u
’Tmiiﬂﬁ' active disease AMNLIIINNITATIALAE
QFT-G _siivioear 85 ifisuiumansialaedion”
wihiiu$esay 42 uarlanismizidaniniulosas
59 dufutulsauenvenazlianuly viivieway
92 Lwiﬁmﬂ'nmi’nww:\l,ai”aLﬁm%aaaz 60 ity
Tuaufinsralasnistion “uwazn1smizidelidu
nsAsalay QFT-G a=lvinauindowaz 87 ulu
NENAILANWLIIMINTIAY QFT-G THwauIniiies
1 519910 39 318 AnduSeuar 3 AuTuN19ATIA
Toed33 QFT-G azfivsclowiluaudl ¢ “piniu
TolsAuAnsnTIaL WNs LAN1IATINNIZ LB TH

Naau®

N13MA539¥11 adenosine deaminase (ADA)
milugeseafion1sddade Tulsa (tuberculous
pleuritis) wuinfianuli¥euar 92 ANdwIY
$puar 93°% n1gi1 ADA wamsraviulied
Fauviodu q Selaifufisaniy Tagawizarni
19 *unds  wudnhandesiilasneargaslunis
Aladuld  qU9mInsamn ADA uaz IFN-y §
Yselpmilunmsidadeialsauentan widiaeinig

FAnwsalyl

N19R973911 55-kDa mycobacterial antigen
imbuvies ntlugesios niaandils “unds
62835 dot-ELISA lazad® monoclonal antibody
(TB-55mAb) Tugiheiifuinlsa annsdnm

Waedunwuin 1W1sanT lvinaulnlgieiosas 90

215 193alsn Tsansenuasiinhiiaingn

TudheTulsausnden uazieuar 87 Tufioe

Yulsaan F9p19as wWrsauRn 1 L Tusuan®

M3aT9laeds lndity nInsanIuauLau
209688 M. tuberculosis 910l Mevieaniaen
W3IATINLBLALBRRER TS M. tuberculosis
foegluszninnafineg aufeifagiudalinuisnig

= o a ) Iy‘L«u aa _33
AIMNLVRNIS ANISUNNLD EONINAKUN

mMafumianidiniulsn
(Contact investigation)

Falsadulsafnsaitsauss Tusfindle 50-60
Uiau TmﬂwLﬂui’mTﬁﬂ%gn “IANSILAAININY
Julsafidelaifionsns  wasfndalédrusdasuen
autavaanluan “ean iuiiefulsaen Tustes
wsniladuny §ihelsaten “azgn “sansaiivaiiy
athann Aesfiefianudnlalsadiu fieToulsn
uwazlsnien e ansnsgsaivaudndld lnsdesd
n13setelasiufitnnny o dedwdely “wd fu

Pheiuiulsn fdosindaninunnwnig 8§ sy

De e

uminfinnu “seson1sfinlin  leadiadedides
finflaviany 8819 Fasialudl

FaNe150U1 MSU source cases

suvivveasTulsamdu  duduulsanian

A A

winfinaoal 8y azfindnfinnu " eg snnfiasuns

@
a

o tulsaluliyanadu®™ * uaziinsa ane

v o a

AFB wuidialant § Wi azfialsald o derdu

[
¥ @ [

i “wi Audilsdssinnilazfedndug il né%n
(close contact) ﬁmwm“‘m”a X9 "wiulsausn
Usatu Yaulsadantninides i’miiﬂﬂs:@mm:ﬁa
Tonn flazunsideligduiionann sniiulunsdild
mﬁﬂom:mwmL%ﬂ";’miiﬂmnmmumimwLLaz

36, 37

SNHUBU NITRWLANR HINAUDY HIDATINAN
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goiuulsausnten ulvaudildfedinfian
L"‘ﬂo”aﬁ%uwiﬁa‘[ﬁ@ﬁu M3 Wi dnvusiecie
\luiien casual contact snciuiliulsaiidansnsae

39533 AFB faduials dafiactieuen
T “selunsfnlsaduatnels 1 wne AFB
Tnauan anaseaz v a uddfus wnsei
16@1nn"13vi1 bronchial washing %38 bronchoalveolar
lavage T¥na AFB wan fagtudslififoya usl
ﬁa'jwﬁm'}m”"m”omul,ﬁmﬁ’umsm'm ang®®
frhetailsatendiil lung cavity azumsnzaneide
Jalsaldienigihefiealaiil cavity finefnige
wrled feudinnmaess “nsmenazlinuauia
Unfl uiin13naaaL wne AFB TWwauanléd el

¥

Sapar 3% wgdnsswdl udsldunsdelaie
Fudnigu Hiheiifiaanisloann o Tulsafidas
aanunarAvSinamnnaNlugie aufiderdnsaaiwad
oYaulsrazoanuunnauiu Feiiednfiannu ‘o
”oTunﬂiﬁmL%aﬁﬂU NN ﬁuqﬂﬂamdﬂﬂf

2y Unfdinenatieendt 10 T Tam ez

4142

wrasunsiBaTalsadutiosnn®™? masludind
Wudulsavaadnlaile uas ulnailsd lung cavity
dWaduiguluglng  dofuns Wl fudndaoiu
Tom flachiniulsation®
ﬁjﬂaﬁi’miiﬂﬁﬁml,%al,aﬂa% fdy3uu CD4
Tcell s iafusalsaudrvneadonindrose”
nswenlainuinUnd  visfaUnfus limilaulu
Salsavaniay ¢ 1 vilidadetulsaldtn Fadu
Lma\‘iLLWi’ﬂi:mﬂL%ai’miiﬂiﬁqﬂﬂaﬁulé’dﬁﬂimﬂ

v
“L-«uu LY

4507 AetluesiailnivnsAndadaulsanenaazil

Y

iauﬁw‘(uﬁjﬂwﬁm@aLﬂﬁlﬂ%‘lﬁl )

masneiléan e iulsadlasunisinm
e 8 e Tulsaddinlul unsasanadnt1e

I o a ' o ' ' = 44, 45
930137 BAIMNIIAAADICNANIBDEUINADLUBN

Faulsaluiin 2549 81

Fotuamsfily “ui fugtaeiulsn  dovian
ﬂmatméhm'ﬂf;;iﬂfaﬂﬁu\lﬁ%’ums%’nmu'\muwiﬂm
wiaginlen Tumsiinlsa wndald weith “wd i
ithetnilsadfpnszesfndeauunigisiin
Fosnilsalinonn®

fhedethoduinilsn arunsidioliiuaudu

Togoudidalaiu szpziianade q linsy ud

v A

ST TN R HIR 7 Ve i A TR Ta Vi \Waunauitas
edulanld fiasldunsigeliruduiiuiiFouses
i Fomawdl 2 uazazvgaunsiaidela doa
A mareiladosiodl 1) nssnedilesy e
Tnssnsfimane & 2 “Uawiluuds azfiadnld
fasodndnly sniiulunsdifidefosn (MDR-TB)
srazaifadsldazuiuniiung deeliiuiladinen
S i ldwad Seazfiadnld "wnsafesslddndaly
2) laifienszedlsatsnglidiu 3) suaudalu
L wvicanaddalay A qmﬁmjﬁ'sﬂi’miiﬂﬂamzﬁm
as1aL Wz AFB Tiwaausiuiu 3 asefnsaiuss
qefininlaifnse ﬁaﬁuﬁﬂﬁﬂaaﬂﬁﬂga A
Faulsraz wnsanaudnldegluivieulninielu
mupudifiausausnnldsaiiionsiar amz AFB T#
HAAUS UL 3 AYoRnABiy woilaedialy 2 Ui

naaldsuenfiviane ngndpefiiisons)

AN 2 TeuzA NI IEeTaulsa®

21113 L 4 CXR sTUzUNSLED
AFB + cavity

Yes No No

3 iaunau M3uinIN1T ¥3e
CxR fAnUnfmiautailsa (Iviiy
JrazIaIuIUNIn)

Yes Yes Yes 3 ifioureu fisuiionnis vde
CXR fnUnfwdioutaulsa (i
srpsRfiuiundi)

4 Ui neuntidl ¢ B

3 \faunau IR WRALIN

No No No

No Yes Yes
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%89 DUDIN source case [9L399ATAT
Yszaluwsasuiivih wu luwuideuaulatihenou
wiihdl safafiousneuiilastiiiedindda vl
Aufifosnulen 9 IMI9N135UYsTNILEIMNTIIN
fufudszan  owidldeu Tsadeu  owgua
AUYIY UNUWN viawn TuIA anNaAuUsU
Fanfulastislugaefiniuan ieyssifiunnu “ee
maaqﬂﬂatwdﬂﬁu WL AUMET D199 165 ULED
fous 3 Weurdsunifiaydtaduindutalsn acld
dnasiniasudunnau

U

) o [
BNWINIUT 17191 contact case
preduiledey A o wazludnsves
winszesialsn unigivg Waduiaulsaindu
pllafiuwinszaneuazipInsguLse snsnmy 3

inmafnelulszinadaiine sl wineny 1-18 1

aaa v

Aleesudaduifanngs dasnsiiaiuiulan

a7 v Y&

J alwdwey 14 §7 dndwdnenaiiesndy 5 T
W

fodunga oy vl advdpeiarsaniiinny Mdy

Tuaneusiu 9

azgAduiuvesd Wi Hufinswddndgnd
Qﬁﬁmmu@i’uﬁu Aadoterled Tom favsuiiy
Tsadolufutaulsrazisaninaudilifadonsle’
(Ussunl 35-162 6@ 1,000 person-year) LLAsHaU
Wondusalsauanden dedudniulyliaisnse
amizhadipienled dnlug i viof i lasy

81 prednisolone 88 (MMNNI1 15 HadnIueaTy
WU 4 “Uaw) w%alﬁ%umnmgﬁ@”mmwﬁﬁm
Bu 7 T3 laANzISe B antirejection drugs,
tumor necrosis factor alpha (TNF-Q) antagonist
1Hugu qﬂﬂammﬁﬁadwﬁmmﬁm”miuﬁu oN

fipalvinna dluasudiu q

215 193alsn Tsansenuasiinhiiaingn

Tsnd “wi Jusglusuziu (medical risk
factors) LHU LUIMIU silicosis WIBDLABKIAAYIN
. . @) v W o

gastrectomy, jejunoileal bypass Juiladsfiagiin

NINIUAIY GH NN AUintiey (underweight

Y

A

for their height) laiflanfiaanus e

dnsaurns wl nsfadulse ulvaife
melusiessinndt dedudsanueinalusoo i
281913 MITEUEaMARREdla d1vipaidn q e1ne
Taiszune \l,s\iﬁﬂ’mau@ﬂmmﬁaan mwm""m%go
WBAMN £AN URTBIHEY 1x1TaRansanldidy
4 U0 1) IUIALITHUIOBUR 2) IUIRYTTAU
Woduau 3) IuraUsTautiug 4) uIalnaini
11U Je821781 (duration) AMNLTNTU (intensity)
wazANd (frequency) Tums “wi Faefiansan
ey unslusnsusviondasduluuwanfetu
wiavihetulaifu 12 won Wunauuannnimse
Wiy 8 Falae®® * aziiaa“ae_enigles 13
Aududitisvinseanly viaullaTinszeziaand "
fuilaeTulsadendilbifl cavity Wuawinni
120 Falaw dofiau® fodnfau sediuiy ud
wethifiesnszezaauulunis “ui ldfidas

INMsAnELedidaay FeldRasunduse 9 1

NN15ANEIARIUNINL TS finT “NF
Sulsafindu $avas 20-30 aviiusalsaluszozun
(LTBI) ¥auay 1 «Hudnlsa (active tuberculosis)®
Toeiisasas 50 azimduinlsalugdusnndonis

Wi setuLiedUseAng Wl Jaulsadeiiannw
o [~ 1 1 Aoy ' A v v a
NJuLs9aufidoy au mema‘lﬂmammgmm
WaTulInnINANL B8NS “NR LIWEN1TSNEN

NondipsusLiiu o 5199 3
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A3 3 §

@

Wi NiANL pedadulsa®

=
ANAL N

“WW AU pulmonary, laryngeal, pleural TB

CxR: cavitary lesion or sputum AFB WNauan

o

o lutiufeaiu

aytieundn 5 1

@ o a

Wi fuaunilse iy waled wissuwn

NANNAIUNIY

B
Y
]

Wi Tusezninen13via bronchoscopy,
autopsy, sputum induction
Wi Tuundefigapudiausmiuudumn

LU WeaL3euU wewn car pool

Wi Tuil nwwIndandda / ey

Yrunane

81y 5-15 1

‘il Tui nwwindandnda / Lanliuiu

e
ANAL BN

“WW AU pulmonary, pleural TB
CxR: abnormal consistent with TB
NAA, sputum culture might be positive

Sputum AFB Waau

Jrunane

aytiaund 5 1

9 @ a

Wi Aueuiilsn wiu 1arled wiasue

a

NANNFAIUNIU

o

0
U
W

Tuseninan3vih bronchoscopy,
autopsy, sputum induction

o luthuiedty

KV TuLmz\ioﬁqwuﬁﬂuﬂuﬁumuwm
1Y iDdl3eu weawn car pool

il Tun nmwindendnda / Laede

=
AHL BN

“WW U suspected pulmonary TB
CxR: abnormal not consistent with TB
NAA, sputum culture negative

Sputum AFB Waay

Yrunane

o luthuieaiy

pgiiaendn 5 U

‘Wi Fueuiilen wu waled viesu
gnandFunu

“ui¥ Tuseninen1svia bronchoscopy,

autopsy, sputum induction

Jaulsaluiin 2549 83

Wensav sudayasd 4 Asudiuuds TH
Usziiug “wi fiana eeszdula Segluszau
Ve 9 wIntunae Tasraiiadasisly §1a0m

L pae Lddaxaiugasasiaindy oniulu

NSeuN

@

Wi v30 index case #BINT doyaiidy

o o

WA et

¢

anlu

e €

1. YseAnsthedusulsanss LTBI Tusda

9 MssneNasl@suNIiau

2. NM5NA DU mua%’@ﬁu AABYNNINDUATINT

o a o

Tuivh ussunapeaayuliiadu (fd)

3. aUMNiNEINNS (symptom) #e q Afllu
flagugu 14 1o Wunihen lodwiiea uinan
Woerns aouwdy 1{Wee1ris weesannatvay

4. lsadszadaiiduey  samvisenilésudu
Y5z

5. AU NEIUIALIT NIDRABIL WAA ID

ad
6. BHATDINTT WA TTBZLINT LAZANNTULT
7. ¥ayar1u sociodemographic factors
8. HIV status @1lNd A5 counseling wé
NN1IR99

auluasaunsniuialsa

nsainfieuluthuwdudalse (active disease)

a v

v ancdion AFB Tiwavan fedndudnilsnsses
AncD ﬁaamwnnaﬂuﬁmLﬁamgdﬁﬁ%iﬂaﬂLﬂu
Yalsadaevdoli arldvimssnsdely  wind
Lildtaeduiulen asfiodnduf “wi Fooldnis
Snsuuy “Yaulsaluszozude” Msivensnsunlas

thwdesldnsnsraueiadunndislunisdnuls

N1INA E]UVJL‘]JE]%@@‘IA%I‘B’ “cutoff point” 9

wilsfsarudawadiniame suniuasaduldnauin
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Tunsdifiiiu close contact fa “Ni fuaunteu

Julsaluscocfnda ¥3aA ML 8998905 “NR D)

Y

Tusedy suazthunans Tidauasesyufinnnndi

a a '

v3awiniu 5 Radwasduinud® Taluisideiein

(%
Aaa aa

weldsuTaduidinmioli wazidnngaiiiaam
Vg oit afezfuinulsessluTusunandalalésy
N3350 daeldidn cut off point fiddinazld
fiuanynaufiogludiedos v Bhansnuvinue
1Unfn13¥ ‘serial tuberculin testing program’
TuyaanIngaL “B91u health care workers fipuvin
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Disseminated disease 6
Genitourinary 6
Peritoneal 6
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wsnsulsnwuidenislaaldsunmansalaenisdvleniundssnsravasaansialviussesufin oS
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infections) 3praz 31 “wn1sfadneiinudesii afe Youlsa waz Pneumocystis carinii (Souas 23
Windu) U @eTn wuedise wusavasluTuduiuiwindu Gesaz12) Linuamzunindeuiiu
FUATIHINNAADNITAINGD

s msdedeadishysinuipefivss “nnw slunsifaduidenslirdendne uludiefiode
wrlo3Gerzdipannnzunindeufivziianugioe

Abstract: Theerakittikul T*, Pothirat C*, Lertprasertsuke N** and Baosuang W***. Efficacy of small
volume bronchoalveolar lavage in diagnosing pneumonia in HIV infected patients. Thai J Tuberc

Chest Dis Crit Care 2006;27:95-102.

*Division of Pulmonary Critical care and Allergy, Department of Internal Medicine, **Department of
Pathology, ***Central Microbiological Laboratory, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

Background: The efficacy of bronchoscopy in the diagnosis of pneumonia in HIV-infected patients
has been widely accepted. However, the conventional bronchoalveolar lavage (BAL) with
100-200 ml aliquot fluid may compromise patient’s respiration especially in the patient with
marginal respiratory reserve. This study evaluated the efficacy of small volume BAL in the diagnosis

of pneumonia in HIV-infected patients and observed complication from the procedure.

Method: We conducted prospective study from February to July 2001. All adult HIV-infected
patients admitted to the hospital with pneumonia that specific pathogens could not be identified

initially by sputum examination received BAL with 60 ml aliquot of fluid within 72 hours.

Results: Bronchoscopy was performed in 52 HIV-infected patients with pneumonia. Pathogens
were identified from BAL fluid in 49 patients (94%). Sixteen patients had pneumonia caused by
mixed pathogens (31%) and the others from single pathogen. In single pathogen group, the most
common was Mycobacterium tuberculosis (23%) and Pneumocystis carinii (23%) whereas fungal
and bacterial infections were not infrequent (12%). No serious complications occurred during the

procedure.

Conclusion: Small volume bronchoalveolar lavage is effective and safe for diagnosing pneumonia

in HIV-infected patients.
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N13AALED Cytomegalovirus ABN1TEHDNWY
Aan®ue cowdry intranuclear inclusion body Tu

macrophage 31NN1388NLUL Papanicolau

N13RALED Pneumocystis carinii (PCP) @®
nIfaNnUANBUE cyst BUIALTURNIFUEINAN 6
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LAY / 3OMTINS LD ITHALIN

M3AALEBIY Cryptococcus neoformans @p
MItioNWUANEAE thick wall encapsulated budding
yeast form ¥4 capsule faufn~ mucin #2835

Mucicarmine WAL / Y138 MWL LD ITHALIN

M3RALEDIN Penicillium marneffei Apn13tiox
WUAN®OE sausage-like septated yeast form @
MafioNuUY Papanicolau ¥3auuy Wright RS / ¥38

AT WA UIN

MIAALTBLUATILSY AD NSl TaAI3D
semiquantitative wulBafinalsa (pathogens) NN

AMIBWINAY 10° cfu/ml

NANTSANEI

Hmduiu 52 swﬁﬁﬂmiﬁwﬂamﬁmq 18-
51 U (e 327 ¥) duze 30 918 vde 22 T
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ABU UBIABNITINBIFIBAFIBNITRDI (Fu1fu
Julsasn) wazidudandnt YN PCP 1971
(HUpmdnt vaauzld co-trimoxazole prophylaxis

WULEBRINNT1I9N transbronchial lung biopsy)

A1397 1 1 AYNATBINIATIY 15U LEInn1sdvten (BAL fluid)

Diagnosis by

No. of patients (%)

Staining + culture

Culture alone

46 (88.46)
3 (5.77)

\arelsafinu (Fam Wit 2) finsfndafing
Uaeil Lk N1IRABBRUUN HK U (mixed
infections) Sppas 31 umsindsiiefinulss
i qﬂ\lﬁuﬁ Joulsa wae Pneumocystis carinii (5p8az
23 wWhiy) " Wes wuafisy wuseeaslyly
Fnufiviniu Bawar 12)

’[umjuﬁﬁmiﬁm"ﬁal,muw NN U (AR5

N 3) WaNWUIINAUNIIAALTDULUN NN 1UNIN

ﬁqﬂﬁa Cytomegalovirus Waz Nocardia laswy
DEAL 4/4 578 ($ouay 100) savadlyléiun wuadiise
WA Penicillium marneffei wu 11/16 918 (5puas
68.75) UAr 4/8 978 (3ppAr 50) ANAAU Eh
Saulsawy 7/19 918 (5waz 36.84), Cryptococcus
neoformans WU 1/3 318 (39pay 33.33) U PCP
WUSINTUNISRAEDUULN WK 11 3/15 578 (3opay
20)
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P A & A [
AN 2 L AN BUAYBI RN ']LVW!“IJE]\‘]‘UBO’IBﬂL U

Pathogens No. of patients (%)
Mixed infections 16 (31)
Single pathogen
B 12 (23)
PCP 12 (23)
Bacteria 6 (11.5)
Fungi 6 (11.5)
Cryptococcus neoformans 2
Penicillium marneffei 4

AN 3 1L ANNIAALEBLLULN NKW 11 ( Mixed infections) LUNaNNBHATDILTDANL

Pathogens No. of total isolations Mixed infections cases (%)
Cytomegalovirus 4 4 (100.00)
Nocardia 4 4 (100.00)

Bacteria 16 10 (62.50)
Penicillium marneffei 8 4 (50.00)
B 19 7 (36.84)
Cryptococcal neoformans 3 1 (33.33)
PCP 15 3 (20.00)

WavN1sdvandiie 19UUINNuUne U 60 8 (3ovar 5.8) uddfiheuiss 1 518 (Sevar 1.9)
wald hgendulesiafeuiiy 3441 wa. (R Ainzwsaseandiauluifanat ity 1@ (ni
30-50 A.) 90%) Wiwduu 8 snefinnazialadiuisy

srpznalunvimsdwdeawiswindy 717 (tachycardia :increased heart rate > 10 %) 2 318
U (W "B 2-20 mﬁ) 15 AnNTuzeIANsUlafin (increased blood
. o G . pressure > 10 mmHg) FeAndulseuas 15 waw

AETUNINGBU (complications) NLNAYUEN

. p » o 3.8 ANaNy nnswansnautdulninas, 59" u
(M50 4) AD NITRARITBIAINDNAIVD ;

o - _ . ARG
sandauluiien (desaturation > 3 %) Tugihe 3



T 27 ativii 2 WEU-Aue 2549
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A5 9N 4 NMzunIndauannIsaleadismaila small volume

Complications

No. of patients (%)

Desaturation (drops of SpO2 >3 %) 3 (5.8)
Significant hypoxemia (drops of SpO2 below 90%) 1(1.9)
Tachycardia (increased heart rate > 10 %) 8 (15)
Increased blood pressure (> 10 mmHg) 2 (3.8)
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prevalence of atypical respiratory pathogens
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Abstract:

Objective: To determine the frequency of infection with Mycoplasma pneumoniae, Chlamydia spp.,
and Legionella pneumophila in patients presenting with signs and symptoms of community

acquired pneumonia (CAP) at 4 general hospitals and 1 university hospital in Bangkok, Thailand.
Design: A prospective study
Patients: 47 adult patients from January 2002 to December 2002.

Methods: Diagnosis of current infection with atypical pathogens was based on significant changes
in antibody titers or persisting high antibody titers together with the presence of bacterial DNA in
respiratory secretions (M. pneumoniae and Chlamydia spp.) or bacterial antigen in urine
(L. pneumophila serogroup’).

Results: Overall, 32% of CAP cases were associated with current infection with atypical respiratory

pathogens, with M. pneumoniae, Chlamydia spp., and L. pneumophila found in 14.9%, 19% and

4.3% of cases respectively. Persisting high antibody titers indicative of past exposures to

Received for publication March 31, 2006
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M. pneumoniae (titer > 1: 160), Chlamydia (titer > 1: 512), and L. pneumophila (titer > 1: 256) were
seen in 0%, 27.7%, and 59.5% of patients respectively.

Conclusion: This data reveals a high prevalence of atypical pathogens among adults with CAP in
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INTRODUCTION

Community acquired pneumonia (CAP)
caused by atypical pathogens cannot usually be
differentiated from those caused by other
pathogens clinically and radiologically'’.
Serologic testing therefore plays an important role

in the diagnosis of atypical pneumonia.

Because M. pneumoniae, Cpneumoniae, and
Legionella spp. are fastidious in their growth
requirements and their isolation is both time
consuming and laborious, serology has tradition

ally been used for diagnosis of these particular

pathogens. However, the use of serology is
limited by the occurrence of cross-reactivity,
delayed or abated antibody response, and the
inability to differentiate present from past
infections especially when only a single serum
sample is available.® ° Nonculture methods have
been used to demonstrate the presence of
bacterial antigen or nucleic acids in respiratory
secretions as well as in urine in the case of
Legionnaire’s disease. Because both Chlamydophila®
and Mycoplasma® have demonstrated

asymptomatic pharyngeal carriage, detection of

these organisms in respiratory secretions
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contaminated by oropharyngeal flora may not
always indicate current Chlamydial or
Mycoplasma infection. A positive antigen or DNA
test corroborated by positive serology would
therefore provide stronger evidence of recent
infection with these organisms.

This study was designed to determine the
rates and clinical manifestations of CAP caused
by atypical respiratory pathogens i.e. Mycoplasma
pneumoniae, Chlamydia spp. (C. pneumoniae, C.
psittaci, C. trachomatis) and Legionella pneumophila
using standardized serologic tests, PCR assays
for Mycoplasma and Chlamydia and urine antigen

detection for Legionnaire.

PATIENTS AND METHODS
Study design

This was a prospective study conducted at
five hospitals in Bangkok including Rajavithi
Hospital, Police General Hospital, Vajira Hospital,
Ramathibodi Hospital and Bhumibol Adulyadej
Hospital from January 2002 to December 2002.
The study was approved by the committee on
human research at each institution and the Public

Health Ministry of Thailand.

Patients

Adult patients (>15 years) presenting between
January and December 2002 with CAP were
enrolled in this study. Both outpatients and
hospitalized patients with CAP were included. CAP
was defined as: 1) New infiltrates or consolidation

on chest radiography that could not be attributed
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to some other etiology and 2) Three or more of
the followings: cough, acute changes in sputum
quality, documented fever or hypothermia within
the preceding 24 hours, rales or other clinical
evidence of consolidation, leukocytosis, malaise,

myalgia and gastrointestinal symptoms.

Subjects with evidence of tuberculosis,
nosocomial pneumonia, lung cancer, aspiration
pneumonia or bronchiestasis were excluded from
the study. Subjects who were HIV positive or who
had been hospitalized within 2 weeks prior to

consultation were also excluded.

All eligible patients underwent serological
testing on paired acute and convalescent-phase
sera, urine testing for bacterial antigen in urine,
and testing of sputum collected at baseline with

polymerase chain reaction (PCR).

Laboratory tests

All laboratory tests were done at Clinical
Immunology Laboratory of the Department of
Pathology at Faculty of Medicine-Ramathibodi
Hospital. To ensure that all centers used a
standardized protocol for specimens collection, a
training workshop was carried out before the start
of the study. A courier service was used to trans-
port all specimens. The external quality assume
system (EQAS) program was carried out twice
during the study to assess the competency of
laboratory in Chlamydia microimmunofluorescence
(MIF) serology and PCR assays. Acute and con
valescent (2-4 weeks after acute specimen) sera

were collected aseptically for serological testing.
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Throat swabs, sputum, nasopharyngeal aspirates,
bronchoalveolar lavage or sample of pleural fluid
were collected for PCR analysis, and urine were
collected for Legionella antigen. Specific
antibodies to M. pneumoniae were detected using
a particle agglutination test (Serodia Myco I,
Fujirebrio, Japan), while anti-Chlamydial
antibodies were measured using a modified MIF
test (Focus Technologies, USA) measuring
specific IgG and IgA antibodies to C. pneumoniae,
C. psittaci and C. trachomatis. Legionella
antibodies were detected by an indirect
inmunofluorescence antibody test (MarDx
Diagnostic Inc, U.S.A.)) for IgG antibodies to
L. pneumophila serogroups 1-7. PCR assays for
the detection of M. pneumoniae and C. pneumoniae
nucleic acids were performed with primers
targeting the p1 adhesin gene of M. pneumoniae'®
and the 16S rRNA gene of C. pneumoniae'® The
presence of a PCR product of 209 bp size or 463
bp size on gel electrophoresis was considered
indicative of infection with M. pneumoniae or C.
pneumoniae, respectively. For the qualitative
detection of L. pneumophila serogroup 1 soluble
antigen, urine specimens were tested by a microtiter
enzyme-linked immunosorbent assay (Biotest-
Legionella urine Antigen EIA, Biotest AG, Dreieich,
Germany). No attempt was made to analyze
concurrent infection with other microbial
pathogens like Streptococcus pneumoniae or
respiratory viruses, as we did not standardize the

diagnostic tests for these pathogens.
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Criteria for etiologic diagnosis

Current infection with M. pneumoniae or
Chlamydia spp. or L. pneumophila was based on
a 4-fold or greater rise in antibody titers between
paired acute and convalescent phase sera.
Results of single serum samples were excluded
from the analysis. In cases where both serum
samples showed high antibody titers either > 1:160
for M. pneumoniae or > 1:512 for C. pneumoniae
IgG or > 1:256 for L. pneumophila, the presence
of Mycoplasmal or Chlamydial DNA in respiratory
secretions or Legionella antigen in urine was
considered indicative of a current infection. The
presence of a positive PCR for M. pneumoniae or
C. pneumoniae or the presence of Legionella Ag
in urine in the absence of a positive serologic

response was interpreted as possible carriage.

Data analysis

Chi-square or Fischer’s exact test was used
to determine the significance of difference in
proportions between groups. Student’s t-test was
used to compare continuous variables. A p-value
of less than 0.05 was considered to indicate sta-

tistical significance.

RESULTS

Patient characteristics

Fifty-six patients were diagnosed with CAP
for this study, of which 47 patients completed the
study. Of the 9 patients who did not complete the

study, 5 were lost to follow up, 2 patients had
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Table 1 Demographic data and clinical presentation of patients with atypical and unspecified pneumonia
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Variables Atypical Pneumonia (n= 15) Unspecified Pneumonia (n=32) p Value
n (%) n (%)
Sex
Male 9(60) 13(40.6) 0.298
Female 6(40) 19(59.3) 0.391
Outpatient 2(13.3) 10(31.2) 0.189
Inpatient 13(86.6) 22(68.7) 0.361
Open ward 11(73.3) 19(59.3) 0.353
ICU 2(13.3) 3(9.4) 0.682
Signs and Symptoms
Fever 14(93.3) 31(96.9) 0.575
Dry cough 2(13.3) 7(21.9) 0.488
Productive cough 8(53.3) 25(78.1) 0.083
Chill or rigor 6(40) 10(31.2) 0.555
Chest pain 8(53.3) 12(37.5) 0.306
Dyspnea 11(73.3) 27(84.4) 0.37
Malaise 10(66.6) 23(71.9) 0.716
Myalgia 6(40) 14(45.4) 0.808
Diarrhea 2(13.3) 2(6.2) 0417
Wheezing 3(20) 4(12.5) 0.501
Rales/ crepitations 13(86.6) 30(93.7) 0417
Rhonchi 2(13.3) 6(18.7) 0.645
Bronchial breath sound 0(0.0) 1(3.1) 0.489
WBC count
Leukocytosis > 10,000/cu.mm. 7(46.6) 19(59.3) 0.414
Normal WBC 4,000-10,000/cu.mm. 5(33.3) 11(34.4) 0.944
Leukopenia < 4,000/cu.mm. 2(13.3) 0(0.0) 0.035*
Comorbid
Congestive heart failure 0(0.0) 3(9.4) 0.22
Diabetes 2(13.3) 6(18.7) 0.645
Asthma 2(13.3) 2(6.2) 0.417
Renal disease 2(13.3) 2(6.2) 0.417
Chronic lung disease 2(13.3) 3(9.4) 0.682
Liver disease 0(0.0) 0(0.0) -
Others 3(20) 6(18.7) 0.919
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active tuberculosis, and 2 patients died. Out of 47
patients, 12 (25.5%) were treated as outpatients
and 35 (74.5%) were hospitalized, of which 5
(10.6%) required treatment in ICU. Fifteen (31.9%)
patients had underlying diseases (Table 1) e.g.
COPD, congestive heart failure, diabetes mellitus,
and all patients who required treatment in ICU

had underlying diseases.
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Comparing atypical and unspecified
pneumonia

There was no difference in sex, age, or
clinical presentation (Table 1) between patients
with atypical and patients with unspecified
pneumonia. While there was no difference in white
blood cell count, leucopenia was more common
in patients with atypical pneumonia. Comparing
of chest radiographs showed that mixed
interstitial and patchy infiltrations were more
common in atypical pneumonia. All other

radiological findings were similar.

Table 2 Chest X-ray findings of atypical and unspecified pneumonia

Chest X-ray Atypical pneumonia (n=15) Unspecified pneumonia (n = 32) p Value
n (%) n (%)

Consolidation 3(20) 5(15.6) 0.71
Patchy infiltration 4(26.6) 16(50) 0.132
Interstitial infiltration 0(0.0) 0(0.0) -
Diffuse Infiltration 2(13.3) 0(0.0) 0.035
Lesions more than 1 lobe 3(20) 10(31.2) 0.422
Pleural effusion 1(6.6) 2(6.2) 0.952

Infections due to atypical pathogens

The rate of infection with atypical pathogens
among 47 patients was 32% (Table 3). All of these
patients had a 4-fold or greater rise in antibody
titers. The rates of current infections with M.
pneumoniae, Chlamydia spp. and L. pneumophila
were 14.9% (7 cases), 19% (9 cases) and 4.3% (2

cases) respectively of which 6.4% (3 cases)

were mixed infections (Table 3). Of the three
cases of mixed infections, 2 were concurrently
infected with C. pneumoniae and M. pneumoniae,
and 1 with C. pneumoniae and L. pneumophila.
All seven patients with M. pneumoniae had a 4-
fold or greater rise in antibody titers. Four out of
these seven positive patients also had positive
PCR assays. None of the Chlamydia and Legionella

infections had positive results on PCR or EIA.
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Table 3 Rates of current infection with Mycoplasma pneumoniae, Chlamydia spp. and Legionella

pneumophila
Etiology Serology PCR + Serology PCR + Serology *Total
(4 folds rising) (4 folds rising) (sustained high titer)
Mycoplasma 3 0 7(14.9%)
Chlamydia 9 0 9(19.0%)
Legionella 2 0 2(4.3%)
**15(32%)

* Dual infections: Chlamydia + Mycoplasma 2 cases, Chlamydia + Legionella 1 case

** Total cases of atypical pneumonia

Of the 5 patients who needed treatment in
ICU, 2 had infections with atypical pathogens and

both were C. pneumoniae.

Of the 9 Chlamydia infection cases, 8 were
of the C. pneumoniae subtype, and 1 was C.
psittaci. There was no difference in clinical or ra
diologic presentation between the subtypes. The
C. psittaci positive case was lost to follow up
after completion of the study. 4 of the 9
Chlamydia cases had a 4-fold rise in IgA titer,
1 had a 4-fold rise in IgG titer and 4 had a 4-fold
rise in both IgG and IgA titer (Table 4).

Table 4 Number of cases with Chlamydia
infection diagnosed with 4-fold rising of

IgG or IgA, or IgA with IgA antibodies.

Organism 1gG. IgA. IgA. + IgA.
C.pneumoniae 1 4 3
C.psittaci 0 0 1
C.Trachomatis 0 0 0

DISCUSSION

Results of this study carried out in 5
hospitals in Bangkok confirmed the importance
of atypical respiratory pathogens in the etiology
of CAP. This is consistent with data from

Wattanathum et al.’.

Diagnostic criteria of current infection with
atypical pathogen in this study were based on a
4-fold or greater rise in antibody titers between
paired acute and convalescent phase sera or
persistent high serum titers in both sera together
with the presence of Mycoplasma or Chlamydia
DNA in respiratory secretion or Legionella antigen
in urine. The rate of infections with atypical
pathogens in this study was 32% which all had
4-fold rising in antibody titers. In four cases,
Mycoplasma DNA was detected in respiratory
secretion and all also had 4-fold rising antibody
titers. Our study supports the efficacy of PCR
assays in the detection of DNA in respiratory
secretion (PCR assay) in the early diagnosis

of Mycoplasma pneumonia. Neither Chlamydia
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DNA in respiratory secretion or Legionella urine
antigen was detected in any cases, reflecting the
insensitivity of these tests for these two

pathogens in our study.

Serologic tests for Chlamydia infections in
CAP™ ™ in most previous studies measured IgG.
antibody, and currently Chlamydia IgA. antibody
is widely used to diagnose acute and chronic
Chlamydia infections especially in the studies of
coronary artery disease associated with

214 Our results showed

Chlamydia infection
that all but one of the cases positive for
Chlamydia infection had measurable changes in
IgA antibody levels, compared to only 5 out of 9
cases which had measurable changes in IgG
levels. Therefore, in our study the measurement
of Chlamydia IgA antibody appears to be more
sensitive than IgG antibody. This does not
support the findings of Binnedsen et al’, who
compared the performance of Chlamydia IgG
and IgA antibodies and concluded that
Chlamydia IgG and IgA antibodies were equally
sensitive and specific. At present time, there is
no standardization of this Chlamydia IgA test, and
additional clinical correlation and further studies

have yet to be done.

Of 9 Chlamydia infections, 8 were
Chlamydia pneumoniae and 1 was Chlamydia
psittaci which could not be differentiated clinically
and radiologically. Unfortunately, this patient lost

to follow up after the completion of the study, so
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no additional information about specific history re-
lated to C. psittaci infections® could be

obtained.

Diagnostic criteria for atypical pneumonia in
some previous studies included high initial
antibody titers without 4-fold rising of the titers.
Using these additional criteria, the prevalence of
CAP caused by atypical respiratory pathogen in
this study will be much higher. Diagnostic criteria
and laboratory methods should be standardized

so that data are comparable.

CONCLUSION

The overall rate of infections with atypical
respiratory pathogen in CAP in this study was
32% of which 14.9% were M. pneumoniae, 19%
were Chlamydia spp. and 4.3% were L.
pneumophila with 6.4% were co-infection. PCR
assay may be useful for early diagnosis of M.
pneumoniae, while the C. pneumoniae and
Legionella antigen assays in urine are not
sensitive. Chlamydia IgA antibody may be more
sensitive than the current standard use of
Chlamydia IgG antibody measurement with MIF
for this atypical respiratory pathogen. The
specificity of the use of Chlamydial IgA detection
should be further studied. The significance of
positive serologic testing for atypical respiratory
pathogen should also be further studied by
correlation with clinical courses and response to

specific antibiotic treatment.
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Abstract: Juthong S*, Chantajitprecha D*, Ritthirak W* and Thammakampee K*. Efficacy of
Povidone- lodine and Tetracycline for pleurodesis in malignant pleural effusion, historical comparative

study. Thai J Tuberc Chest Dis Crit Car 2006;27:113-121.

*

Division of Respiratory Medicine, Department of Medicine, Faculty of Medicine, Prince of Songkla

University, Songkhla, 90110, Thailand

Objective: To study the efficacy and safety of Povidone-iodine for the use in pleurodesis in

malignant pleural effusion compared with tetracycline.

Method: This is a prospective study in the use of Povidone-iodine for pleurodesis in malignant
pleural effusion from May 1, 2003 to October 31,2004 using a sample of 20 patients in Songklanagarind
Hospital, Songkhla,Thailand. A mixture of 20 ml of 10% Povidone-iodine and 80 ml normal saline
solution was infused through a tube thoracostomy and then left in the pleural cavity for two
hours. The efficacy of Povidone-iodine for pleurodesis was evaluate four weeks after the procedure
and compared with the known efficacy of tetracycline in the same procedure. Comparison was
made from the results of a retrospective study of tetracycline for pleurodesis between January 1,

2001 to December 31, 2002.
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Results: Twenty patients were considered as candidates in this prospective study. Nine patients
were excluded for the following reasons; four patients died before pleurodesis, two patients had
non-massive pleural effusion, one patient had small cell carcinoma, one patient lost to the
follow-up and one patient underwent surgical pleurodesis. Eleven patients were analyzed, with a
mean age (+SEM) 66 + 12 years. The most common causes of malignant pleural effusion were
adenocarcinoma (six patients). A complete response, with no reaccumulation of fluid during
follow-up, was seen in nine patients (81.8%). Minimal pleuritic chest pain was experienced,
one patient had a wound infection, and Povidone-iodine was safe for pleurodesis. In the
comparative study 11 patients were included from a retrospective study of tetracycline for
pleurodesis. All of those patients were adenocarcinoma. A complete response was obtained from
six patients (54.5%). We found no significant difference for the efficacy of Povidone-iodine for

pleurodesis when compared with tetracycline (p=0.36).

Conclusion: We conclude from the study that Povidone-iodine is an effective, safe, readily available

and useful for pleurodesis in malignant pleural effusion.
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Abstract:

Bhurayanontachai R', Thammakumpee K?, Juthong S°, Thammakumpee N°, Junsirimongkol B.

A comparison of serum adenosine deaminase activity in adults with and without pulmonary
tuberculosis. Thai J Tuberc Chest Dis Crit Care 2006;27:123-132.

' Critical Care unit, > Chest unit, * Endocrinology unit, * Rheumatology unit,

Department of Internal Medicine, Faculty of Medicine, Prince of Songkla University, Hat Yai, Songkhla,

90110, Thailand.

Objective: To compare the level of serum adenosine deaminase activity in adults with and without
pulmonary tuberculosis, and to determine the correlation of disease activity and level of serum of

adenosine deaminase activity.
Design: Prospective and analytical study

Materials and Methods: We prospectively studied 56 adult patients who were diagnosed with
active pulmonary tuberculosis based on either initial sputum or fluid from bronchoalveolar lavage
acid fast staining in the outpatient clinic in Songklanagarind Hospital (southern Thailand) from
September 2002 to August 2003. Informed consent was obtained from all subjects for checking the
level of serum adenosine deaminase using calorimetry. Demographic data and disease severity,
including density of bacilli on acid fast stain and microbiological culture results, were recorded.
Sixty-four blood specimens from blood donors to the blood bank were collected as a control group.
Mean serum adenosine deaminase level from both groups was statistically compared by student

t-test. A correlation of disease activity and level of adenosine deaminase was statistically studied by
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cant difference.

disease activity.

student t-test and one way ANOVA method. A p-value below 0.05 represented a statistically signifi

Results: There were 56 active pulmonary tuberculosis patients and 64 blood specimens from
blood bank recruited in this study. In the tuberculosis group, 70 per cent were men and 85 per cent
were initially positive for acid fast stain from either sputum or bronchoalveolar lavage fluid. The
level of serum adenosine deaminase activity in the tuberculosis group was statistically significantly
higher than in the control group (37.9+/-18.9 U/L vs. 16.7+/-4.2 U/L, p < 0.001). However, there was
no correlation of the level of serum adenosine deaminase activity and disease activity including

density of bacilli on acid fast stain or microbiological culture.

Conclusion: The level of serum adenosine deaminase activity in active pulmonary tuberculosis

was statistically significantly higher than in non-diseased persons, but with no correlation to the

Key words: serum adenosine deaminase activity, pulmonary tuberculosis
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Abstract :

Background: Examinations of bronchoalveolar lavage fluid (BALF) are helpful in the diagnosis of
various pulmonary diseases but many of them could not give the definite diagnosis. We therefore
studied whether the adenosine deaminase activity (ADA) in BALF could increase the diagnostic

yield in patients with tuberculosis.

Objectives: 1. To determine the value of BALF-ADA in the diagnosis of smear-negative pulmonary
tuberculosis.
2. To examine whether there is the relationship between BALF-ADA and clinical

features, radiographic patterns and differential cell counts.

Materials and methods: ADA activity was measured in BALF from patients who underwent

diagnostic bronchoscopy and BAL at Siriraj Hospital from March to September 2003.

Results: One hundred and nineteen samples were obtained with 39 cases of definite diagnoses
(32.8%). These included malignancy (n=17), tuberculosis (n=14), Pneumocystis jerovecii pneumonia
(n=5) and miscellaneous (n=3, amyloidosis, cryptococcosis and drug-induced pneumonitis).
ADA in tuberculosis group seemed to be higher than that in the others but without statistical

significance. However, BALF-ADA was significantly higher in the subgroup of diffuse pulmonary

infiltrates on chest radiograph. In comparison between tuberculosis and non-tuberculosis (including

Received for publication May 27, 2006
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other diagnoses and non-diagnostic groups), there was a significantly higher ADA only in patients
with tuberculosis with diffuse pulmonary infiltrates on chest radiograph and high lymphocyte to

neutrophil ratio in BALF.

Conclusion: ADA in BALF may be helpful in the diagnosis of pulmonary tuberculosis in patients

with diffuse radiographic pattern.
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INTRODUCTION

Tuberculosis is still a major public health
problem worldwide especially in the developing
countries but the diagnosis is sometimes difficult
and time-consuming. The increase of adenosine
deaminase was shown in various body fluids of
patients with tuberculosis such as pleural,
pericardial or peritoneal effusions. Previous
studies showed that adenosine deaminase
activity (ADA) were increased in bronchoalveolar
lavage fluid (BALF) of tuberculosis patients.
However, those studies rarely addressed the data
about clinical features, radiographic patterns or

differential cell counts.

Adenosine deaminase is an enzyme present
in the purine metabolism. It catalyzes the
irreversible deamination of deoxyadenosine and
adenosine to deoxyinosine and inosine,
respectively, plus ammonia." This enzyme plays
an important role in lymphocyte and monocyte
maturation and activation. It was tested in human
serum, lymphocyte, pleural fluid, ascitic fluid and
cerebrospinal fluid (CSF) under normal and
pathological conditions. In several diseases in which
cellular immunity was stimulated, such as typhoid
fever, infectious mononucleosis, brucellosis and
Mediterranean spotted fever, serum ADA was
found to be increasing. In pleural fluid and CSF,
measurements of ADA have been of value in the

diagnosis of tuberculosis.

Previous studies demonstrated that

BALF-ADA was significantly higher in patients with
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pulmonary tuberculosis when compared to
patients with non-tuberculous lung diseases and
controls. Pushpakom R et al’, in 1988, was the
first group reporting higher ADA levels in BALF of
tuberculous subjects compared to those from lung
carcinoma patients.® Afterwards, others also
reported the similar results when compared to
various pulmonary diseases with the exception of
sarcoidosis.*® The study by Albera C°, et al
in 1993 and Stratakos G°, et al in 1999 showed
no significant difference of BALF-ADA between
tuberculosis and sarcoidosis groups. This may be

due to the same source of ADA production.

MATERIALS AND METHODS
Subjects

During March to September 2003, one
hundred and nineteen patients with the
indications for diagnostic bronchoscopy were
recruited. Demographic data (including age, sex,
occupation and smoking status) and clinical data
(including presenting symptoms, underlying
diseases, HIV status-if available, clinical diagnoses
and radiographic patterns) were collected. After
informed consent was given, each patient
underwent diagnostic bronchoscopy under local
anesthesia and bronchoalveolar lavage was
performed at the affected segment or at the right
middle or lower lobe in case of diffuse radiographic
patterns. Seven aliquots of 20 ml of normal saline
solution at room temperature were instilled and
immediately retrieved with controlled wall suction.

The first 20 ml was discarded for preventing
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mucous contamination. Transbronchial lung biopsy
may also be performed unless there was any
contraindication. After filtering through one layer
of gauze, the fluid would be routinely sent for cell
count and differential cell count, microbiological
cultures (including bacterial, mycobacterial and
fungal cultures) and cytologic examination. Tissue

biopsy was sent for histological studies.

Diagnoses

Tuberculosis was diagnosed by one of the
following criteria: positive acid fast stain; positive
culture for Mycobacterium tuberculosis; or tissue
pathology. Other definite diagnoses were made
upon the standard criteria for each disease. These
included special stainings, microbiological cultures,

cytologic examinations and histological findings.

Radiographic patterns

We categorized chest radiograph into two
patterns- localized or diffuse forms. Localized
pattern was defined if the lesion was confined to
one lobe. Lesions more than one lobar lesion
located in either ipsilateral or contralateral lung

were classified as diffuse pattern.

ADA assay

ADA assayed by the method introduced by
Giusti'®. This was based upon the measurement
of ammonia liberated by the action of deaminase
using a direct colorimetric determination of
ammonia. The reaction mixture consisted of 1

ml of 21 mM adenosine in a 50 mM phosphate

15 1iulsa lsansvenuasiamininingn

buffer (pH 6.5) and 0.05 ml of BALF. The mixture
was incubated at 37 °C for 60 minutes. In the
presence of enzyme, adenosine was hydrolyzed
to inosine and ammonia. The reaction was
terminated by adding 3 ml of reagent A; the
amount of ammonia was determined by adding
3 ml of reagent B. Reagent A was prepared by
dissolving 10 g of phenol and 50 mg of sodium
nitroprusside in water in a final volume of 100 ml,
and reagent B was made up by mixing 125 ml of
1N NaOH and 16.4 ml of Clorox and water in a
final volume of 1,000 ml. The mixture was allowed
to stand at 37 °C for 30 minutes and then the
optical density was read at 625 nm against the

reagent, substrate and blank.

Statistical analysis

Data were presented as mean (SD) for ADA
in each group. Student’s t-test was used to
compare the difference between groups. The

difference was regarded significant if p < 0.05.

RESULTS

Among 119 samples, definite diagnoses
could be obtained in 39 cases (32.8%). These
included malignancy (n=17), tuberculosis (n=14),
Pneumocystis jerovecii pneumonia (n=5) and
miscellaneous (n=3, amyloidosis, cryptococcosis
and drug-induced pneumonitis). There was no
difference of age, sex, presenting symptoms
and radiographic patterns (Table 1). Mean ADA
in BALF from tuberculosis patients seemed to be

higher than that from other groups but no
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statistical significance; 2.25 + 2.07 in TB, 1.05 + patterns and it was revealed that BALF-ADA was
1.59 in definite non-TB and 2.11 + 2.30 u/L in significantly higher in the subgroup of diffuse
non-diagnostic groups (Figure 1). We then pattern; 2.91 + 141 vs 1.55 + 1.46 u/L, p = 0.05

compared the results according to the radiographic (Figure 2).

Table 1 Demographic Data

B Definite Non-diagnostic Total

(n=14) non-TB (n=25) (n=80) (n=119)
Age (years) 59.9 51.3 555 55.2
Male (%) 50.0 52.0 58.8 56.3
Symptoms (%) 78.6 84.0 825 82.4
Diffuse CXR (%) 50.0 64.0 438 487

BALF ADA (u/L)

-~

37 f hY

-~
-~

iy

BTE
1.5 [ definite mon-TE:
| W noe-diagnostic

Figure 1 BALF ADA and diagnoses
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Figure 2 BALF ADA and radiographic patterns
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More than two-thirds of the cases were in
the non-diagnostic group and since neither acid
fast staining nor mycobacterial culture was
positive in all, it was less likely that these would

be tuberculosis. We thus assumed these and

BALF ADA (u/L)

3 p=063
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definite non-TB groups as non-tuberculous group
but there was still no significant difference of
BALF-ADA; 2.25 + 2.07 vs 1.96 + 2.16 u/L,
p = 0.63 (Figure 3).

Figure 3 BALF ADA

In subgroup analysis, there were no
differences between the two groups according to
sex, smoking status, symptoms, HIV status or even
differential cell counts in BALF. However, a
tendency of higher ADA level was observed in

tuberculosis patients with diffuse radiographic

BALF ADA (u/L)
-

Loe=slizesd

patterns (Figure 4). A combination of diffuse
lesion and other variables was thus calculated
and yielded that significantly higher ADA was
found only in high lymphocyte to neutrophil ratio

in BALF (Table 2).

p=030

ETE
B Otter

Diffuse

Figure 4 BALF-ADA and radiographic patterns



?J"?i 27 Qﬁ'ﬂ“?i 2 Luuﬁﬂu-ﬁqu’lﬂu 2549 Diagnostic value of adenosine deaminase activity in BAL 139

Table 2 BALF-ADA in patients with diffuse radiographic pattern and lymphocytic predominate in BAL

n BALF ADA
(Mean) SD o)
B 3 3.84 0.74
0.008
non-TB 32 1.64 2.23
DISCUSSION significance was revealed in the present study

ADA in BALF of tuberculosis patients was (Table 3). This might be due to the differences in

higher than that in the other groups consistent the technique of bronchoalveolar lavage or ADA

with previous studies®® but no statistical assay.

Table 3 Results of BALF ADA activity from previous studies (NA = not available; Sig. = significant;

NS = non-significant)

MEAN BALF ADA

Authors TB (n) Non-TB (n) o)

Present study 2003 2.25 (14) 150 (25) 0.25
Kayacan O 2002 3.10 (19) 0.40 (29) <0.001

Prasad CE 2000 4.45 (18) 0.41 (8) Sig.
Stratakos G 1999 NA (50) NA (52) <0.001*
Orphanidou D 1998 NA (28) NA (48) <0.001
Kubota M 1996 502 (6) 021-1.06 (58) <0.01*
Albera C 1993 NA (24) NA (50) NS***

However, BALF-ADA was significantly higher responsible for the elevation of the enzyme level.
in the subgroup of diffuse pulmonary infiltrates on This was supported by Stratakos G et al’ that
chest radiograph which was comparable to the ADA was strongly correlated with CD4+/CD8+
studies by Kubota M et al* in 6 miliary ratio and showed no difference between
tuberculosis and by Stratakos G et al® showing tuberculosis and sarcoidosis, one sharing the same
good correlation of ADA to the extent of chest pathogenetic mechanism.

X-ray lesions. In addition, previous studies did not include

Pushpakom et al'’ demonstrated a positive results from non-diagnostic group despite they
correlation with BALF-ADA activity and activated were the majority of the cases. The present study

T cell suggesting that these cells were revealed that BALF-ADA activity could
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discriminate tuberculosis and non-tuberculosis
in case of diffuse radiographic pattern and high

lymphocyte to neutrophil ratio in BALF.

In conclusion, BALF-ADA seems to be
helpful in the diagnosis of pulmonary tuberculosis

in patients with diffuse radiographic pattern.
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Abstract :

Setting: 10" Zonal Tuberculosis and Chest Disease Center, Chiang Mai, Thailand and the patients’

home.

Objective: To determine the clinical effect comparisons of short-term versus long-term exercise

therapy among four different home-based exercise therapy programs.
Design: Randomized prospective clinical trial.

Results: After 3 months of short-term and 24 months of long-term of four different home-based
exercise therapy programs, there were no statistically significant changes of per cent FEV10 and
per cent FEV1 O/FVC predicted values, Borg’s scale and 12-minute walk test distances including

other measures of all four different home-based exercise programs, both short-term and long-term

(p> 0.05). There is statistically significant change of the per cent exercise compliance.

Received for publication March 4, 2005
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Conclusion : Long-term home-based exercise program 3 and 4 demonstrated better statistically
significant clinical benefits as compared with the other 2 home-based exercise training programs.
Some early studies reported that the COPD (Chronic Obstructive Pulmonary Disease) patients
were free of clinical symptoms at least 3 months after taking the exercise programs at least 3
month duration. Larger population and longer duration for studies are required in which results may
different from our study. The home-based exercise training program is an unexpensive, easily done

and useful to limit the medical and economic burdens of disease in the developing countries.
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Introduction

Chronic obstructive pulmonary disease
(COPD) is one of the leading pulmonary causes of
disability and mortality taken worldwide in the
latter half of the 20" century in addition to pulmo-

nary carcinoma. The number of deaths from these

conditions are similar. However, COPD runs an
indolent course and is a much more prevalent.
This disease is afrequent result of the exposure to
cigarette smoke'. The primary goal of exercise
therapy in COPD patients is to restore the patient

to the highest possible level of independent
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function. This goal is accomplished by helping
patients to increase their activity through exercise
therapy and to gain control of their symptoms.
Rather than focusing solely on reversing the
disease process, exercise therapy attempts to im-

prove disability from disease.”

Material and method

The study was approved by the research
committee of the 10" Office of Disease
Prevention and Control, Department of Disease
Control of Thailand and the informed consent
forms were signed by the enrolled participants
and their family members. The design of the study
was prospective. The subject exclusion criteria
were those who were diagnosed of asthma.
The subject inclusion criteria were all 18
participants, eight were male, ten were female from
96 potential participants eligible at our center,
using criteria based on the guidelines of the
Thoracic Society of Thailand®, aged more than 15
years, who had clinical manifestations of chronic
cough more than 3 months per year, for more than
2 years), history of chronic cigarette
smoking more than 20 pack-year or chronic
exposure to other smoke, no history of asthma,
or chronic second-hand cigarette exposure, or
only chronic exposure to other smoke, spirometry
showed evidences of obstructive pulmonary
disease (low per cent of FEV1_0 predicted, low per
cent of FEV1_O/FVC predicted less than 70 per cent,
FEVm : Forced Expiratory Volume in one second,
FVC : Forced Vital Capacity), posteroanterior chest
radiography revealed pulmonary emphysema.
Sixty-eight participants were spirometric-proved

restrictive pulmonary disease, 41 were male, 27
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were female, one of male chronic restrictive
pulmonary disease was dead of pulmonary
cancer during exercise therapy, 11 were normal
pulmonary function test, 2 COPD (chronic
obstructive pulmonary disease) participants lost
to follow up at 3 months of program 1 exercise
therapy, then only 16 participants were included
and analyzed in the study. The subjects lived
nearby the 10" Zonal Tuberculosis and Chest
Disease Center, Chiang Mai, Thailand, that allowed
our staffs to visit their home or telephoned them.
They were enrolled and studied since 1 August
2002 to 30 September 2004. The exclusion
criteria were the presence of respiratory tract
infection, asthma or tumor, orthopedic
impairment, uncontrolled diabetes or hypertension,
severe anemia, liver or renal disease, untreated
peripheral vascular disease, valvular heart disease,
coronary heart disease, stroke, severe congestive
heart failure, active treatment for cancer, major
psychiatric disease, cognitive impairment and
could not be followed up to evaluate the clinical
manifestations, spirometry with 12-minute walk
test and posteroanterior (PA) chest radiography
every 3 months. All participants were measured
the BMI (Body Mass Index) at the first visit and
every 3 months, the vital signs and were physical
examined. No bronchodilator was given to the
participants during the study.

The spirometer used was the electronic
turbine, flow sensing pneumotachometer “Pony
Graphic 4.0, Cosmed Co. Ltd. Italy which was
acceptable to the standard of the American
Thoracic Society.” Volume and flow were
recorded in BTPS (Body Temperature Saturated

Ambient Pressure). Spirometry was performed in
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a sitting position with a nose clip guided by a
group of experienced respiratory technicians.
Recorded FEVw and FVC were the maximum
values from three acceptable graphs. We did not
perform post-bronchodilator spirometry and
Methacholine challenge test because of shortage
of inhaled bronchodilators and Methacholine in our
Center. We used the gold standard for
diagnosis of COPD based on the Thoracic
Society of Thailand guidelines i.e. a ratio of
FEV1_0 / FVC less than 70 per cent.’ The severity of
COPD was defined as an FEV, not less than 70
per cent, 50-69 per cent and less than 50 per cent
of predicted value as mild, moderate and severe

degree of airways obstruction respectively.

A questionnaire interview, spirometry, first
visit hematocrit value and posteroanterior (PA)
chest radiography were analyzed. We also
performed complete blood count, sputum Gram’s
stain and acid-fast bacilli examination and culture
at the first visit to exclude respiratory bacterial
infection and tuberculosis. A questionnaire
consisted of 23 questions on respiratory
symptoms, family history of COPD and asthma,
past illness, cigarette smoking and therapy,
other present illnesses and socioeconomic status

was developed.

We studied the quality of life (QOL, per cent
of FEV1_0 / FVC, per cent FEVw and Borg’s
scale’, BMI, per cent exercise compliance and
12-minute walk distance of the COPD patients
compared among 4 different home-based
programs trained by our staffs both short-term
(3 months for 2 participants in each program) and
long-term (24 months for 2 participants in

each program) durations. We visited the patients’
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home once a week during the first month of
exercise programs for observation, suggestion
and encouragement the patients. If we did not
meet them we would contact by telephone mail.
After the first month of exercise programs we
telephoned them until ending of the programs.
We also provided exercise compliance checklist
to the participants and their family members for
daily signed by them with closely observation and
suggestion by their family members. We
educated the participants and their family
members about cigarette smoking cessation and
details of the exercise program. If they did not
do the exercise in any day, they did not have to
sign their names in the exercise checklist form.
They had to bring this checklist form to our
center every 3 months for evaluation until ending
of the exercise therapy program. The participants
were informed to practice these programs very

sincerely.

Exercise therapy intervention

Four different exercise programs both short-
term and long-term interventions consisted of
home-based training conducted 2 times daily (in
the morning and evening), at least 5 repetitions

in each position with Borg’s scale.’

We assigned the 4 participants for each
exercise program: Program 1 was recommended
by the Thoracic Society of Thailand®, the
important steps are standing and sitting on an
armless chair with pursed lip breathing, Program
2 was recommended by Hough A° the important
different steps are standing with lifting a weight,
climbing up the wall and modified by adding the

12-minute walk, Program 3 was recommended
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by Eubank DH and Bone RC’, the important
steps are sitting on an armless chair with
pursing the lip, slowly blowing out the “steal air”
and counting silently “1-2-3-4”, and Program 4
which was also recommended by Hough A° the
important different steps are sitting on an armless
chair with pursing the lip, blowing out the
“steal air” toward the the bull’'s eye and counting
silently “1-2-3-4".

We strongly suggested the participants to
withdraw cigarette smoking and being away from
the chronic cigarette smokers or chronic
exposure to any sources of smoke for prevention
of second-hand smoking before starting the
exercise program because smoking cessation
was the most important step in treating the COPD
people.’

Walk test

During the 12-minute walk test, an index of
functional capacity, subjects were asked to walk
as far as they could in 12 minutes. The test was
performed on a simply modified continuous
rectangular corridor of the front of our center’s
buildings before performing each spirometry.
The participant was encouraged during the test
with one of three standardized phases used by
the therapist every minute. The test was performed
twice to eliminate any potential learning effect.
If the participant was receiving oxygen therapy,
the therapist carried the oxygen. Walks were
conducted on the same day, with at least a 30-
minute rest period between tests. The second of
the two walk distances was recorded.’

Baseline body mass index and Borg’s scale
were also used to measure the home-based ex-

ercise therapy progression.*®
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Statistical analysis

Continuous approximately symmetrically
distributed data were summarized with means
and SEM (standard error of means difference),
while skew distributions were summarized by
medians and interquartile ranges. Paired-t tests
were used to determine if the BMI, per cent FEV1_0,
per cent FEVm/ FVC, Borg’s scale and distance
walked in 12 minutes differed before and after
pulmonary rehabilitation. One-sample t test were
used to determine the prerehabilitation BMI, per
cent FEVm, per cent FEVm/ FVC, Borg’s scale and
distance walked in 12 minutes differed from
published mean values. Pearson correlation
coefficients were used to assess the strength of
linear relationship between pairs of variable of
interest. Multiple comparisons by Student-t test
were used to determine relationship between
multiple dependent variables. All tests were two
sided and were conducted at 5 per cent
significant level. Changes in preintervention BMI,
per cent FEVm, per cent FEVm/ FVC, Borg’s scale
and 12-minute walk distance from baseline to 3
months as well as treatment difference at the 24
month assessment, were analyzed using analyses
of covariance (adjusting for age, baseline BMI,
per cent of FEVm’ per cent of FEVLO/FVC, Borg’s
scale and 12-minute walk distance). Analyses were
conducted using the statistical package
(Procedure General Linear Model ; SAS Institute;
Cory, NC). Significance was set at 0.05 level for
all tests. All results are presented as adjusted
means and SEM or as mean and SD (standard
deviation). The questionnaire was analyzed by both
univariate and multivariate analyses. The latter

was analyzed using a Forward (LR) logistic
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Results
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Table 1: Descriptive characteristics of exercise program conditions at baseline.

Characteristics Number Mean SD SEM

Age (Year) 16 60.43750 11.66173 2.91543

Income 7 4757.14000 3180.07200 795.01800
(Baht/Month) (no income=9)
Per cent Exercise 16 87.57940 17.89246 447312
Compliance
Baseline Hematocrit 16 39.68750 5.89597 1.47399
Baseline BMI 16 19.02620 4.80362 1.20091
(Kg/M?)

Sex Male 6 NA NA NA
Female 10 NA NA NA

Cigarette Past 11 23.36540 13.83444 3.83698

Smoking Current 2 (N=13) (N=13) (N=13)
(Pack-Year) Never 1 NA NA NA
Circulatory No 7 NA NA NA
Disease Yes 9 NA NA NA

(controlled)

Hypertension No 14 NA NA NA
(controlled) Yes 2 NA NA NA
Heart Disease No 16 NA NA NA
Cancer No 16 NA NA NA
Diabetes No 16 NA NA NA
Arthritis No 8 NA NA NA
Yes 8 NA NA NA

BMI: Body Mass Index, Kg: Kilogram, M ® : Square Meter, NA: Not Available.

Table 2 : Comparison of baseline (not shown) versus multiple postrehabilitation measures in each

short-term and long-term exercise programs by paired-t test.

Standard
Standard
Exercise Programs Number Mean Error of p Value
Deviation(SD)
Mean (SEM)

Per cent FEV10 :All Programs 16 43.93750 2291570 5.72893 0.87000
Per cent FEVm/FVC . All Programs 16 93.56250 32.18482 8.04621 0.66500
Borg’s scale : All Programs 16 12.87500 5.34432 0.74846 0.15600
Per cent Exercise Compliance : All Programs 16 87.57940 17.89246 447312 0.00400

12-m. W.T.D. : All Programs 16 890.00000 197.73719 0.54300

12-m. W.T.D.: Twelve-Minute Walk Test Distance, was measured in term of cycle, one cycle w as equal to 80 meters.
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Table 3 : Multiple comparisons of multiple measures between exercise programs by student-t test.

Measures Programs Programs p Value
Per cent FEV1_0 Program 4 versus : Program 1 0.49700
12-minute Walk Test Distance Program 4 versus : Program 1 0.34100
Per cent Exercise Compliance Program 4 versus : Program 2 0.29800
Borg’s scale Program 3 versus : Program 2 0.43000

(ROC) with sensitivity were calculated. The
statistical analyses were done via SPSS 12.0 for

Windows.

A total number of 96 potential participants
eligible at our center, of which 18 COPD
participants were included. Two COPD participants
lost to follow up at 3 months of program 1 home-
based therapy, then only 16 COPD participants
were included and analyzed in this study. Of these,
6 participants were male. Formal home-based
therapy was terminated for the short-term groups
of four different programs, whereas the long-term
groups continued for another 21 months. Demo-
graphic and medical information regarding
the participants at the initial screening visit is
shown in Table 1, including the means(+/- SEM)
that describes how the various measures changed
during the first 3 months and during 24 months
of home-based programs. Table 2 provides the
means( +/- SEM) that permit comparisons of
exercise therapy, both short-term and long-term
conditions of all exercise programs, on per cent
FEV1.0 predicted values, per cent FEVm/FVC
predicted values, Borg’s scale, per cent exercise
compliance and 12-minute walk test distances.
On examination of changes across time, it is
evident that the participants in this trial
experienced clinically without statistically changes
for per cent FEV1.0 and FEVm/FVC predicted

values, Borg’s scale and 12-minute walk distances
of both short-term and long-term conditions of
all exercise programs with exception of the per
cent exercise compliance. The rest of the
measures were not shown in this table were also

not statistically significant changed.

Table 3 reveals no statistically significant
difference of multiple measures among the

exercise training programs (p > 0.05).

Only 2 of 16 patients did not improve 12-
minute walk distance after home-based exercise
training programs. One of these patients was 69
year-old female and did long-term exercise
program 1. Her 12-minute walk test distance after
completion of 24 month exercise training was
shorter than the baseline value. She has the
lowest BMI (14.54 kg/M? of the 16 patients.
Another 65 year-old male participant had the
second lowest BMI (14.68 kg/M®) and did the
short-term exercise program 1. His postrehabili-
tation 12-minute walk test distance was not
different from the baseline value. We thought that
these two participants believed that they were
too functionally limited to complete the test
although giving more and more encouragement.
The unit (cycle) which we measured may not give
the detail of differences of the 12-minute walk

test distances.
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Figure : Twelve-minute walk test distances of individual patients before and after home-based exercise

training.
Discussion

The primary objectives of this research project
were : 1) to compare the clinical effects
of short-term versus long-term exercise therapy
among four home-based exercise programs.
2) to explore the potential effects of measures on
any observed differences among the four home-
based exercise therapy programs. Interestingly,
one long-term exercise program reported more
gains than short-term program®. Foy and
colleagues’ study was center-based exercise
therapy, comparing between short-term (3 months)
and long-term (18 months) programs. They
studied four domains of chronic respiratory
disease questionnaire (CRQ) scores (dyspnea,
fatigue, emotional function and mastery)®.

However, in our project, we studied Borg’s scale

instead of CRQ scores and other measurable
variables. Boueri and colleagues studied quality
of life measurement with a generic instrument
(Short Form-36) following pulmonary rehabilitation in
COPD patients®, but these SF-36 scales were dif-

ficult to evaluate in our communities.

Most pulmonary rehabilitation programs are
conducted in the outpatient setting and are
usually conducted several times per week for 6
to 12 weeks’. However, some programs have a
longer duration®, this made us to design the study
of more longer duration, 3 months for short-term
and 24 months for long-term of four different
home-based exercise programs. In Boueri and
colleagues’ study, there was no statistically
significant correlation between FEV1'0 and

prerehabilitation SF-36 scores®. In our study, there
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were no statistically significant changes of per
cent FEV1.0 and per cent FEVLO/FVC predicted
values, Borg’s scale and 12-minute walk test
distance of all home-based exercise programs
compared with statistically significant changes of
per cent exercise compliance of all home-based
exercise programs. However, we found clinically
changes of these measures of all home-based
exercise programs. The Borg’s scale and the
12-minute walk test distance are measuring
different constructs; the Borg’s scale involves
patients’ perceptions of their physical capacity,
while the 12-minute walk test distance is an
actual measure of a physical capacity. Long-term
exercise programs seemed to be clinically better
than the short-term ones. It is possible that the
changes may be statistically significant in a larger

study population.

Early studies suggested that an inexpensive
home-based exercise training program can
improve quality of life and exercise tolerance in

1972 Exercise

patients with moderate COPD
training or pulmonary rehabilitation may be un-
dertaken in an inpatient, outpatient, or home-based
setting, depending on the individual needs of the
patient and available resources'. Oxygen
supplementation did not further improve the
exercise training effect, compared with training
with air, in patients with COPD'. Comparison with
our study, all of our 16 COPD participants did
not need oxygen supplementation during their
home-based exercise training, although there were
some participants with severe degree of COPD
in this study. Some early studies reported that
the COPD patients were free of clinical symptoms
at least 3 months after taking the exercise
programs at least 3 month-duration while we
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encouraged our patients to take the lifelong

exercise programs.

Taken collectively, exercise training program
3 and 4 may lead to better pulmonary compliance,
despite the lowest exercise compliance of
program 4(72.59000+/-23.20772 per cent, Mean+/
-SD).

In conclusion, our results suggest that home-
based exercise therapy, especially long-term-
program 3 and 4 are unexpensive, easily self-done
and useful established health strategy that
enhance standard therapy for persons with COPD
to limit the medical and economic burdens of
disease and most applicable for developing

countries.
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