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Faulsa (tuberculosis) ilulsadindafidin waz
Lflu‘ﬂzymmmsmqmﬁﬁﬂﬁl,ﬁ@msﬂammuﬁﬂ%"imm
Uszansnalan udeTmlsndesn (drug-resistant
tuberculosis) %aa%ammLﬁslmﬂaﬂ'wmﬁlﬁﬁmjﬂm
TUTH UAZIZUUNIIAUATVNN BIAn1sawidplanld
m@ﬂi:mmmiﬁ;ﬂaﬂhﬁgﬂaﬂi’miiﬂ@%amﬁmmmu
(MDR-TB) sruiuimlsnatrtandann rifampicin
(RR-TB) %38 MDR/RR-TB 1/523104 465,000 78 &4
1uﬁ‘hmuf':mmw:ﬁ;jﬁw MDR-TB Ya8a 78.0 WUkt
Joulsa MDR/RR-TB lurthpimlsanulni Sauaz 3.3
(95%Cl: 2.3-4.3) war MDR/RR-TB lu;jﬂmﬁmy%fﬂm
ariaw 3aeaz 18.0 (95% Cl: 9.7-27.0) wazilglaediaann
MDR/RR-TB d3zu1a 182,000 318 (1 13,000—250,000)1
fwSudsznalnedn 11w 14 Uszine ﬁﬁms:’?miiﬂga
¥ 3 nau Aadmulsngs %ﬂiﬂiamﬁ'umiam%al,aﬂaﬁga
LLaﬁmBﬂéam%mwmuga AMNTLIUVBIDIANTT
awavelan w.a. 2563 Yszunamsindseinalnafisnuiu
;&’ﬂm MDR/RR-TB 2,500 118 (3.6 61aU3e1nIUFWAL)
laswy MDR/RR-TB lugftheialsanslnisovas 1.7
(1.1-2.7) LLa:’Lu;&’ﬂaﬂ“?il,ﬂﬂ%ﬂmmﬁau%am: 10.0 (9.4-
11.0) wefiTanuaslsndlng w.e. 2562 wmjﬂw
MDR/RR-TB fifinansiafiudumawasfiams 1,221 g
wa=lesunssnmn 1,095 18 Sefladninenanadszanm
LazNaMIINW&NTIVeIE e MDR/RR-TB Tauaz 54
MnnsAnswugiie MDR/RR-TB lugdtosulna
Jauaz 5-7 lundudszrinifiay gaastiluisaud
Tssnewalwaadodlng wwiTowaunazAwifg

v
=

anmaiseTinsdes
Saulsaszdudszinansof 1 9 we. 2540-2541 @397 2
T .6l 2544-2545 a3aft 3 T W.a. 2549-2550 AS97i 4
T w.e. 2555-2556 Wwaza3ai 5 U W.e. 2560-2561 W
Saulsnaosn MDR-TB lugthenolnd Sasaz 2.01, 0.93,

1.65, 2.03 Waz 0.8 aua1au™

mﬁ:mmaamﬂaﬁgaz"‘
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NIUNWURIUAT Wwaadaslng aedszunm
FUsz11n3910N37 10 81UAK UNISLARBWENDVDI
1521113080018 USNINANULANA19N e 1378 L6l
FIANLATHFAY UAzIDTIa WiINTANNURIRATE
aouneuafilinisguainsnginiulsaniniaiy
LAZLANTWINWIUNIN BANNAINNRARIINRANVBITSU
Usm3 Tmlsauazimlsndasndenaduwidymluiinn®
mMysnvTmlsnfasidaauiun1ssnE i mlsa a:d
arlgdrelunsinmfigendn Mszaziaanlunisinm

;q/
WIUNIN WU T LRI TE IR Laza NI AB9aNS
Snwunnnii e ndanISnsIvied g&?ﬂm MDR/
RR-TB WUAAIINILFuTIATa0a: 15 laaSauas 26
poiinTianguitaziduimlinfiosn XDR-TB® Garu

= X Ao & A = o
ANSANBNH mmqﬂi:amLwaﬂﬂmamumimamkﬂ
..34’ Y > AZ = a

@am%mwmumaagﬂammiiﬂﬂmummﬂmmim
1%%’0%%7@@%711/\1&1%1%@13 Nams%'nm;jﬂa e mlndasn

=3 [ dld % a 6 o % ,&’
NN UFURNUWE AU L ITAG a1 LYW
Lﬁal,ﬁ‘fluﬁaya‘l,uﬂm,ﬂﬁ:i'd BB INIILREITILEBANT
i”Jaoﬁumuqm%’mimﬁamsfmﬁ'uwﬂammﬁl,ﬁmﬁaa

& 4 .
luduiinganwamuasdaly

Renadnifilzlwnsdnen’

’qu‘[‘iﬂéa YIRALYWIW (multidrug resistant TB:
MDR-TB) P RHGE imiiﬂéaﬂﬁ isoniazid LR rifampicin
wazanahasdsusndonialifle

’ﬁbbfiﬂéﬂﬂ'] rifampicin (rifampicin resistant
TB: RR-TB) PIGHGE ﬁ'miiﬂéaﬂw rifampicin LaZ213
AN isoniazid viandauTINdowIoluAle (Hiln
MDR-TB uaz RR-TB sw1inniuidunguidsin
fa MDR/RR-TB LLazlfﬂﬁs%fﬂww‘?mIiﬂéaﬂﬁﬁ’sUgm
MDR-TB regimens)

"'im'[méamwmﬂmmu%ﬁﬂ@mtsa (pre-
extensively drug resistant TB: Pre-XDR-TB) wueile
ﬁ'misﬂ'sﬁa ¢ MDR-TB LLazﬁmiéamﬂéjw fluoroquinolones
viaha BANGA 218 second-line injectable drugs atin4la
o8 IniLs (MDR-TB ﬁlﬁmi%ammju Fluoroquinolones:
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PreXF MDR-TB fiim3sfiaengu second-line Injectable
drugs: PreXI)

Smlsane IRATLYBIRTRATHUIINN
(extensively drug resistant TB: XDR-TB) #1859 nulsa
%087 MDR-TB uazdinmsdasniisngy fluoroquinolones
LLazéamﬂq:stﬁ@ second-line injectable drugs

Conventional MDR-TB regimen nanei gmilﬁ&l
Tum3¥nw1 MDR/RR-TB fildszaziaaninunagneias
18-20 1Aamn F91/5zneudeszasduduiiionaa agarias
4-6 LGan

Shorter standard MDR-TB regimen #318014 §03
Tum3¥nw1 MDR/RR-TB fildszaziaaninunagneias
9-12 Lhan 6‘1?'\1LﬂugmmmgmﬁﬁmuwﬁﬂmVLi’LLf#T’J

Q/

aa
AAuazIsNIIANEN
=4 -El/ I =S L% 5 o

AsanEnidunITAnuITaunds lauvinny
mmawﬁagamad@ﬂaU’meiiﬂﬁﬁuﬂ:Lﬁmu%fﬂwwlunﬂ
FOIUNIIVIANUATIRTANTINNURIUAT AUwAn
luldsunsy NTIP (National Tuberculosis Information
Program) Diudszunns 2560-2563 mjuéhaamﬁﬁﬂm
A 1 U a d’d Aaa @ Qs ,2{
ﬂﬂﬂ@llt}dlhEJ’JmIiﬂ‘Yl&lNﬂﬂ’]i@li’)ﬁ]’su%ﬂﬂ’amiiﬂ@aU’]
‘v1mmmmmnmarmaﬁmkaﬁamnﬂ‘i’% FAIUIUNITW
11,202 318 I@ymmaaummgﬂﬁmLLa:muﬁmmm
Toya mﬁLmﬂ:ﬁﬁayaﬁaﬂIﬁJSLmiwﬂauﬁamaﬁ%ﬁﬁa
I@Uﬁﬂ‘hﬂ"ﬁagaﬁﬂﬂmaaﬁmshaﬁﬁﬁmiﬁﬂm 98313
¥ o 9 4 e L4 .
fasnymlin lauldainud Saus: dnaly wazadwile
LWUINAIZI% ANBANNFNA RSV ILdazdaTudany
fosnTmlsanansauin laansld Chi-squared test Lag)

% > {n:dv o Qs §$ a € a o n;
AuFNABINITs S luTwnTanzAB L@

. X . o en & &
(univariate analysis) azgnin lWluliiensrideluduaeu
mﬁmw:ﬁww@huﬂi (multivariate analysis) lagay
v . . . . & ada 6 A v

15 logistic regression analysis LU#3ITALATZH NN LAz
aniuaualuglvad odds ratio SxAUANNEATY (level of
significance) Altlunsdnsin 0.05

NanN1IANE

ﬂsjuéfaam’nﬁﬁﬂwuﬂugﬂaﬂimiiﬂﬁ'mﬁfﬂ
NIINWURIUAT faunzfouluszuulsunsy NTIP @
ﬁwammnﬁﬁaﬁmi’mﬁm%am%mwmumnnn%’%
5\3\1 wAUIUU Iz 2560 — 2563 a‘hmuﬁt\iéu 11,202 318
I@m‘imuﬂ@ﬂwmuﬂauﬂszmmﬂ 2560 31431 1,270 718
1] 2561 §wan 2,207 38 1 2562 1w 3,886 118
wazl 2563 d1uIn 3,839 18 wudwﬁﬂ’mﬁ”’mmﬂmﬂq
\ade 45.5 %) (SD=18.3) sulngiduiwams Sasaz 64.6
§TA g Touaz 92.7 ENTMIINHINDILIE UaINad
wioAnInanusziuguninuismnd Jeuaz 51.4 laly
Hdaadsi3oudn Yauaz 93.3 lifimseaute HIV Tooas
65.3 ﬁﬂiz?@ﬂsjméﬂﬁmkﬂ Touaz 98.0 waziiu
fihelna Souas 84.5 Fougeaaluased 1

a D) o Vo \
MN1379N 1. magam"l,ﬂmaaﬂqumama

doya il 60 il 61 il 62 il 63 T
walyl N =1,270 N = 2,207 N = 3,886 N =3,839 N = 11,202
1w RPN Fmam I Fmm
(Fauaz) (Fouaz) (Fauaz) (Fouaz) (Fouaz)
21y ()
<18 31  (24) 51 (23) 133 (34) 172  (45) 387 (3.5)
18-24 133 (10.5) 247 (112) 368 (95) 353  (92) 1,01  (9.8)
2534 243 (191) 371 (168) 708 (182) 660 (17.2) 1,982  (17.7)

35-44 239 (18.8) 458 (208) 759  (195) 664 (17.3) 2120  (18.9)

4554 277 (21.8) 421 (19.1) 731 (188) 677 (17.6) 2106  (18.8)
55-64 179 (141) 324  (147) 551 (142) 613 (16.0) 1,667  (14.9)
>65 168 (132) 335 (152) 636 (164) 700 (182) 1,839  (16.4)

(yrs) 446 £17.2 452 +17.4 453 £ 183 46.2+19.2 45.5+ 18.3

meant

sb
LNE
Ty 841 (66.2) 1453 (65.8) 2573 (66.2) 2373 (61.8) 7,240  (64.6)

Wwila 429 (338) 754 (342) 1,313 (338) 1466 (382) 3,962  (354)

Tng 1169 (920) 2,026 (91.8) 3,639 (936) 3,553 (926) 10,387  (92.7)

@9 101 (80) 181  (82) 247  (64) 286  (7.4) 815 (7.3)

89



assnun nda3jad na:An: mnsaisdulsa [sAnsavanna:iasuitodInna

A19197 2. WANIINTIIRIDLIIIAA LT ILUN
AU Uszanme 2560-2563

oy 641 (50.5) 1223 (55.4) 1,959 (50.4) 1,931 (50.3) 5754  (51.4)

lidan 1,136 (89.4) 2,076 (94.1) 3,764 (96.9) 3,691 (96.1) 10,667  (95.2)

dhwms/ 153 (12.0) 232 (105) 425 (10.9) 462  (120) 1272 (114) o
ea fan 134 (106) 131 (59) 122 (31) 148 (3.9) 535 (4.8)
JIwne

. MDR-TB 130 (10.2) 104 (47) 92 (24) 104 (27) 430 (3.8)
deein 153 (12.0) 245  (11.1) 473 (122) 522 (136) 1,393  (12.4)

Fana RR-TB 3 (02 24 (1.1) 22 (06) 36  (0.9) 85 (0.8)
e/ 166 (13.1) 171 (7.7) 410 (10.6) 418  (10.9) 1,165  (10.4) PREXF-TB 0o (0 2 (01 7 (02 8 (0.2) 17 0.2)
lamu

. PREXI-TB 0 (0) 1 (0) 0 (0) 0 (0) 1 (0)
‘D

. XDR-TB 101 0 (0 1 0) 0 (0) 2 (0)
fadhn 82 (65) 148 (67) 146 (38) 153  (4.0) 529 (4.7)
liiays 75  (59) 188  (85) 473 (122) 353  (92) 1,089  (9.7)
o o 1 Y- I 2.’ Uy g; Z
{9 IMNNNIRIAIIVIUIRYITULIAG D EN sw;dﬂmmau

glosis 41 G2 e @4 33 @) W 62 B 6D 44202 g wuaulnaliGen Jeusz 95.2 wusan

Taild 1220 (96.8) 2,043 (92.6) 3573 (91.9) 3602 (93.8) 10447  (93.3) 1 o o X . ‘
e mMifeen Jeuss 4.8 Suundszinnmsdas dulng)
s wuimlinfiasn MDR-TB wnfigaiana: 3.8 laplul
Aaiza o ”
e W.F1. 2560- 2563 WuaAIImlIndas MDR-TB Sauaz

HV S0 (1) 246 (111) 43 (112) 35 05 118 (102 102 47 2.4 WAL 2.7 9INAIGU IN3ATaNLImelIe
positive [
@ae1 XDR-TB u1) 2560 uazil 2562 Uaz 1 318 FILEA

HIV 912 (718) 1529 (69.3) 2515 (647) 2356 (614) 7312 (65.3)

negative luansnen 2
Tl 268 (214) 432 (196) 934  (240) 1,118 (291) 2752  (24.6)
daya
ﬂ’=;ﬁ Gl'li'l\‘lﬁ 3. 3 %'J%LLQZ%IQ HR b adimiiﬂaa g13LLN
namdes

ANUTIAMI AU

niuidss 1212 (954) 2151 (97.5) 3844 (989) 3768 (982) 10975  (98.0)

Lifr  s8  (46) 56 (25 42  (1.1) 71 (18) 157 (2.0)

gl

daya

iszifms

Tasums

Snwn Tsifaen 9,231 (97.5) 1,436 (82.8) 1,0667  (95.2)

New 1063 (837) 1,860 (84.3) 3274 (84.3) 3271 (852) 9468  (84.5) Saen 237 (2.5) 208 (17.2) 535 (4.8)

Refreat- 207 (16.3) 347 (157) 612 (157) 568 (14.8) 1,734  (15.5) MDR-TB 191 2.0) 239 (13.8) 430 (3.8)

ment
RR-TB 37 (0.4) 48 (2.8) 85 (0.8)
PREXF-TB 9 0.1) 8 (0.5) 17 0.2)
PREXI-TB 0 0) 1 (0.1) 1 (0.0)
XDR-TB 0 0) 2 (0.1) 2 (0.0)
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INANT9A 3 manIaaTmlsadanduun
audszianslasunsinuniaslsa wuitnisaes
ﬁ'miiﬂluﬂﬁjuﬁmﬂﬁ%’umﬁm&ﬁmﬁa (retreatment)
a:ﬁmiéamg@n’hmjuﬁtﬂuﬁﬂwlmi (new) lasLany
Sowlsaa0en MDR-TB Tugtleln Savaz 2.0 uazgihe
AnelesumssnunTalsa wufosas 13.8

INANTIT 4 wsasliiAnidnsustanaes
pjﬂwi’miiﬂéam FuwunaudsGmsidsunmsinm
Salsa mydnmitwuin pjﬂw’s’mBﬂéam MDR-TB T
drhelwal dulngwulunduens 36-60 T Sauaz 49.7
WAt Youas 64.4 awlny Fouaz 98.4 NIWENT
nMITNuUaINes Sasas 31.4 "lsﬂﬁg&j”ﬁaﬁa Jauaz 98.4
i inlsadea Sewuaz 93.2 Ligms@aute HIV Sooas
55.0 Lﬂuﬂﬁjmémﬁﬂu;‘?ﬁu%ﬂa ayoulsn Sa0as 28.3 LAy
ﬂéjuﬂs:"mnimjmﬁm Jouaz 28.3 wug?ﬂw’a’mkﬂéam
MDR-TB lungufiagld¥unssnmninlsn daulngwy
luﬂéjlla’lth 36-60 1 Sauar 51.9 WATY Jauaz 72.4
anlny Yowaz 99.2 nUENEMISNINTATNEs Tauas

35.6 lilardasdy Yovar 93.7 fheimulialen Sauas

92.9 lifin1vGaisa HIV Yasay 62.3 niwidszmng
ﬂéjmﬁm Soeay 27.9

A137191 4. ﬁnwmﬁayamaagﬂmi’mkﬂﬁam MDR-TB

Fuwneulsz an1Tlasun1IsneEn

EI"IZ‘I

<18 8(42) 34437  4(17) 28(19)  12(28)  372(35)
18-35 58 (30.4) 2,771(30.0) 84 (35.1) 355 (247) 142 (33.0) 3,126 (29.3)
36-60 95 (49.7) 4,072 (44.1) 124 (51.9) 750 (52.2) 219 (50.9) 4,822 (45.2)
> 60 30 (157) 2,044 (221) 27 (11.3) 303 (21.1) 57 (13.3)  2,347(22.0)
LNE

8 123 (64.4) 5863 (63.5) 173 (72.4) 1,012 (705) 296 (68.8) 6,875 (64.5)
wil 68 (35.6) 3,368 (36.5) 66 (27.6) 424 (29.5) 134 (312) 3,792 (35.5)

CTEe]

‘Ing 188 (98.4)

ATIG 3(1.6)

gndn13snun

1iasnay 60 (31.4)

EraRat b7l 20 (10.5)

e

Uaznussan 21 (11.0)

Eilieatls 10 (5.2)
a £

Tainswdns

@962 0 (0)

laididaya 80 (41.9)

oo o

(LN

Hdaads 3(1.6)

lalddeiasds  188(98.4)

dszangiheialsalen

Julsadaa 178(93.2)
Julsauan 11 (5.8)
Jaa

Jula 2(1.0)
Uaa+uandaa

M3fAaLEo HIV

HIV positive 21 (11.0)
HIV negative 105 (55.0)
laididaya 65 (34.0)
dszianngu

[EEN)

Tsntw 15 (7.8)
diudagian 54 (28.3)
Jmulsa

dszmnsngy 54 (28.3)
[EA]

i 68 (35.6)
daya

8,511 (92.2)

720 (7.8)

4,710 (51.0)

1,144 (12.4)

1171 (12.7)

1,071 (11.6)

464 (5.0)

671 (7.3)

6,02(6.5)

8,629(93.5)

7,914(85.7)

1,024 (11.1)

293 (3.2)

850 (9.2)
6,049(65.5)

2,332(25.3)

1761 (19.1)

2,534(27.5)

4,909 (53.2)

27 (0.3)

237 (99.2)

2(0.8)

85 (35.6)

9(3.8)

28 (11.7)

7(29)

1(0.4)

109 (45.6)

15 (6.3)

224(93.7)

222(92.9)

8(3.3)

9(3.8)

26 (10.9)
149(62.3)

64 (26.8)

17 (7.1)

61 (25.5)

66 (27.6)

95 (39.7)

1,347 (93.8)

89 (6.2)

862 (60.0)

93 (6.5)

164 (11.4)

72 (5.0)

63 (4.4)

182 (12.7)

129 (9.0)

1,307(91.0)

1,304 (90.8)

19 (1.3)

32 (2.2)

229 (15.9)
938 (65.3)

269 (18.7)

223 (15.5)

246 (17.1)

965 (67.2)

2(0.1)

425 (98.8)

5(1.2)

145 (33.7)

29 (6.7)

49 (11.4)

17 (4.0)

1(0.2)

189 (44.0)

18 (4.2)

412(95.8)

400 (93.0)

100 (23.3)

11 (2.6)

47 (10.9)
254 (59.1)

129(30.0)

32 (7.4)

115 (26.7)

120(27.9)

163 (37.9)

9,858 (92.4)

809 (7.6)

5,572 (52.2)

1,237 (11.6)

1,335 (12.5)

1,143 (10.7)

527 (4.9)

853 (8.0)

731 (6.9)

9,936 (93.1)

9,218 (86.4)

1,124 (10.5)

325 (3.0)

1,079 (10.1)
6,987 (65.5)

2,601 (24.4)

1,984 (18.6)

2,780 (26.1)

5,874 (55.1)

29 (0.3)

91



A o o, o A X =
M99 5. Naﬂ']iiﬂﬁﬂ’lﬁdﬂ’]U'JMISQQQUFW]TuﬂzLUﬂu

wazlasunIsnETlsadasn

WaNMITNEI
> Snmn 3
g SLD W an Tow  das
e (231 g hialotie} o
Wan aan Snwn
60 MDRS 2 1 1 0 0 0 0 0
(50.0)  (50.0)
MDRC 127 37 46 6 (4.7) 12 18 8 (6.3) 0
(291)  (36.2) ©95)  (14.2)
RRC 3 2 1 0 0 0 0 0
(66.7) (33.3)
XDR 1 0 1 (100) 0 0 0 0 0
61 MDRS 8 2 4 0 0 0 1 1
(25.0)  (50.0) (125)  (125)
MDRC 96 32 30 0 17 12 4(42) 1(1.0)
(33.3)  (31.3) (17.7)  (12.5)
RRC 25 8 9 0 8 4 0 1(4.0)
(32.0)  (36.0) (120)  (16.0)
PREXF 1 0 0 0 0 0 0 1 (100)
PREXI 1 0 1(100) 0 0 0 0 0
62 MDRS 16 3 5 0 0 2 1(6.3) 5
(18.8)  (31.2) (12.5) (31.2)
MDRC 70 21 15 0 12 9 8 5(7.1)
(30.0)  (21.5) (7.1)  (129)  (11.4)
RRS 8 3 1 0 1 0 2 1
(37.5)  (12.5) (12.5) (25.0)  (12.5)
RRC 15 3 5 2(13.3) 1(6.7) Z 16.7) 167)
(200)  (33.3) (13.3)
PREXF 5} 1 0 1(20.0) 1 0 0 2
(20.0) (20.0) (40.0)
XDR 1 1 (100) 0 0 0 0 0 0
63 MDRS 32 1(31) 3(94) 13.1) 5 0 4 18
(15.6) (125)  (56.3)
MDRC 61 2(33) 2(33) 0 3 (4.9) 12 14
(19.7)  (22.9)
RRS 15 0 3 2(13.3) 1 (6.7) 0 2 7
(20.0) (133)  (46.7)
RRC 20 1(5.0) 2 0 3 2(10.0) 4 8
(10.0) (15.0) (20.0)  (40.0)
PREXF 7 0 0 0 0 0 4 &

(67.1)  (42.9)

MDRS: #1128 MDR-TB 01413 shorter MDR-TB regimen, MDRC: /122 MDR-TB
%‘ﬂ‘mgm conventional MDR-TB regimen, RRS: I’Jﬂdﬂ RR-TB %ﬂﬂﬂgﬂi
shorter MDR-TB regimen RRC: rgﬂul RR-TB “fm:mjﬂim conventional
MDR-TB regimen
(Maneiwe U w.e. 2560-2563 gﬂaﬁnﬂméammaswﬁﬂ;}ﬁoﬁwumau
Jaziunan13ine)

397 5 LLamwamﬁﬂmgﬂaﬂﬁfnﬂiﬂéam
Aunz D onwnazleunyinmn wuinlud w.e. 2560-
2561 AATUTAUMTU T IUHANNTINE Q’ﬂm%’zﬂsﬂ
7087 MDR-TB ﬁ"[ﬁ%’ums%fﬂmﬁwfﬁm Shorter
MDR-TB regimen JHaTIUUBINMIINEINIY LAZINBT
asuludl w.a. 2560 wusauaz 100 wazll w.a. 2561
Wudagaz 75 %agandnﬁﬂwi’mﬁaéam MDR-TB
ﬁ%’ﬂﬂ’]ﬁ?ﬂg@]‘sm conventional MDR-TB regimen
UNaTINVEINIINEIMILLRINBIATUT W.a. 2560
WUTB8R 65.3 Wazll W.a. 2561 WUSauRs 64.6 WU
damaelugih e iulsn@asn MDR-TB 1ud) w.a. 2560
Sooay 9.5 wazlull w.a. 2561 wusasaz 17.7 wu
é’@mmmmmimjﬂaﬂ%fnﬂiﬂéam MDR-TB luil
W.A. 2560 Tasaz 14.2 wazludl w.a. 2561 wusasas
12.5 wamssnnludl w.a. 2562-2563 wudas1eNe
LLa:mmmﬁ'&ﬁé’mwﬁgamnﬂdﬁama: 10 WaN1TI
%fﬂmsl,u;jﬁwi'mkﬂéam XDR-TB finT19WLLas
Iesunssnnlull w.e. 2560 waztl w.e. 2562 71
2 718 FHAMIINBIATULIZINENAILAURIAL

A5 6. Anmnuzdeyavesdaadndsaanizaulng

1IN

AnvmzAya N = 10387 (Fouaz)
Jwangileaunlng I w.e.
2560 1,169 (11.3)
2561 2,026 (19.5)
2562 3,639 (35.0)
2563 3,553 (34.2)
WA
ot 6,775 (65.2)
TN 3,612 (34.8)
a8
<18 818 (3.6)
18-35 2,838 (27.3)
36-60 4792 (46.1)
> 60 2,384 (23.0)



anumzaNa Y (Fouaz)
- N =1,0387

Uszandihetalsaden

Julsatea 8,992 (86.6)

Julsauantaa 1,079 (10.4)

Jaulsataauazuantan 316 (3.0)
dszi@nslasunisinen

New 8,745 (84.2)

Retreatment 1,642 (15.8)
HAIdsond

5 736 (7.1)

1ol 9,651 (92.9)
MsAaLde HIV (n=7795)

Positive 1,045 (13.4)

Negative 6,750 (86.6)
ﬂs:mﬂn@:mﬁ'm (n=10,163)

lsa37u 1,947 (19.2)

AandageTulin 2,783 (27.4)

Uszmnanguides 5,433 (53.5)
ashan

Ao 529 (5.1)

lideen 9,858 (94.9)
néu%mfsnéam (n=529)

MDR-TB 425 (80.3)

RR-TB 85 (16.1)

PREXF-TB 16 (3.0)

PREXI-TB 1 (0.2)

XDR-TB 2 (0.4)

n:ll Y o = a € Aaa
IINAITNN 6 LEIAITANBIILATIZARD
L%awa‘immmaa;jﬂwimkmawnzﬂu"lwsJ U
NInAA 10,387 71a wunawlng Wwweames Saoay
65.2 LLathEJ’IEﬂWﬁ’N 36-60 1/ Saa 46.1 Lﬂug}”ﬂw
Tuliadaa Javas 86.6 filwimlalna Souas 84.2
laifin1s@ara HIV Y2882 86.6 91NN1TAITIANL
Ajl/ Q v 1 &’ I Qs
nsfesimlin Jaoaz 5.1 lunguilanduimlsn
@881 MDR-TB mnﬁqﬁaﬂaz 80.3

@390 7. AaMIILATIERm e NuFIR LU LT
\dsndoTalsadosn MDR-TB
s laidaen MDR-TB Test stat. P value
$wam (Fuaz) 3w (Fauaz)
e Chisq. (1 df) = 2.87 0.09
wia 3445 (349) 131 (30.8)
T8 6,413 (65.1) 294 (69.2)
any Chisq. (3 dfy = 25.73 < 0.001
<18 358 (3.6) 12 (2.8)
18-35 2666 (27) 138 (32.5)
36-60 4518 (45.8) 218 (51.3)
>60 2316 (235) 57 (13.4)
daoadoisansn Chisq. (1 df) = 5.07 0.024
il 9,146 (92.8) 407 (95.8)
Iz 712 (7.2) 18 (4.2)
MsAnL HIV Chisq. (1df)=1.31  0.253
Negative 6,429 (86.7) 251 (84.2)
Positive 986 (13.3) 47 (15.8)
naadsg Chisq. (2 df = 3545 < 0.001
ﬂi:ﬂﬂninsjmﬁm 5,271 (53.6) 118 (44.7)
7 fudaToulsn 2,654 (27) 114 (43.2)
Tsasau 1,905 (19.4) 32 (12.1)
dseianmslasunissnsimlsa Chisq. (1 df) = 550.95 < 0.001
New 8511 (86.3) 188 (44.2)
Retreatment 1,347 (13.7) 237 (55.8)

M Penedaiidanusuiuiiuimlsa
#887 MDR-TB lugthoTaulsammzanlng Tasuiile
HaNIaNeA baun e a7y daasdaandn myfaLta
HIV ﬂi:’ié‘mﬁjmém ﬂi:mﬂmjmém ﬂéwLéﬂdLLaz
150570 wardszianmslasunmssneinlse lasshan
SensimanuiuRuiiuiulnasdaTmlsanesn
MDR-TB “?'il,mmagslumiwﬁ 7 wuiniladedifianna
fuwusiuTmlsnaos1 MDR-TB aghefiinééiny (P value
< 0.05) leun 018 fdaddaisandd ﬂ'ﬁ:m‘nmjm?m e
UYreTamslasumssnsnimlse
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M139N 8. WANIIILATITHAINY B’(&JW%ﬁLLUUWVé@Y) Ly
1o I 2{
faklIinaag1 MDR-TB
Univariate
Multivariate analysis
analysis
< P
lady Crude Adj.
95%Cl 95%ClI (Wald’'s P (LR-test)
OR OR
test)

LA T8 Vs vmja 117 0.9-1.52 1.17 0.89-1.53 0.271 0.268
ngweny: ref.= 18-35 < 0.001

<18 0.51 0.22-1.18 0.43 0.18-1 0.05

36 - 60 0.9 0.68-1.18 0.79 0.6-1.05 0.11

>60 0.5 0.34-0.74 0.48 0.32-0.71 <0.001
ddasdodoudr: i vs lld 05 027095 046 023088 002 0.01
nq’mﬁ'm: ref. = dszmns < 0.001

oA
nqmam

Hrudaimlin 192 148249 246 186325 <0.001
Tsnsw 075 051111 089 059133 057
daziamssnunialaa: 746  581-956 835 6.46-10.79 < 0.001 < 0.001

Retreatment vs New

NNMTIeTzRmaNUFIRNUILULNAGTIu Ide
Saulsndasn MDR-TB fiugasluansedi 8 wuin ffade
fiaaiuiusiuTalsadost MDR-TB agafiiadémy
(p-value < 0.05) lauringuany > 60 HouBsuifisuiy
ngweng 18-35 1 (AOR=0.48 95%Cl: 0.32-0.71) (i
HiloTmlea Lfiatﬂ%s‘uLﬁﬂuﬁ'uﬂsz"mmﬂ@}uﬁ'm
(AOR=2.46 95%Cl: 1.86-3.25) Adaddalauin
(AOR=0.46 95%Cl: 0.23-0.88) uazANUsziAn13inm
Toulsn (AOR=8.35 95%Cl: 6.46-10.79)

vnluazasy
FulsauazTmlsadevniuiynisayves
NIIUNNURIUAT Foduiuiiiwaiaslng wurie
’37m15ﬂLﬁﬁgji:uumﬁﬂmluamuwmma‘qﬂﬁdﬁ'@
4NN 12,000 edal) LLa:ﬂﬁmwzwugﬂwﬁfmIﬁﬂ
#0871 MDR-TB Uszanas 300 18 LL@iwupjﬂaﬂﬁfmIiﬂ
#881 MDR-TB "7'1'Lﬁﬂg&i:umﬁmm@’iﬁﬂi’]ﬁm@ﬂs:mm
1y fanuasaunguMIaaNUETheies auaz 26.675

'
a ¥

AHIWNIINTaI NV INSWeINT vlwlaruiIn

94

m’m%ﬁaﬁamiéamlu;jﬂwnniwvléf N1TATIINY
aUTIN sAfaspnaen Selismnwetasiiasassuninya
Liisowe Fsduiludasiumstasiauanuddgnig
da@sam%ﬁaﬁu‘?misﬂéam’Lu;&’ﬂ’a pimulsanguengg 91n
msdnmit wud*ma;wﬁ’aashamuslmgﬁﬂi:‘iamjwﬁm
LT Qﬂ’mﬁ@uﬂizﬂmmmjmﬁm Qﬁwﬁaﬁﬂaﬁmﬁa
2jig syalsafitlsnsan szdsnsiiedTalsnaas 49
msanenivnmsansnluilsuUszanm 2560-2563 wu
;jﬂw‘?mkaﬁﬁmwmséam MDR-TB Yazay 10.2 4.7
2.4 U82 2.7 MUAAL WA K8 lrdnudasing
#081 MDR-TB Yawaz 2 LLa:;‘TﬂwﬁmﬂvL@T%umﬁﬂm
fouaz 13.8 MInoenTilsA MDR-TB lungamwamuas
wuluﬁ@lﬁﬁga dafsuiumsihs Ssdanmlsa sy
Uszinanefi 5T w.a. 2560-2561 wunilsnaosn MDR-
78 lugtheomulnl Sovas 0.8 uazfauaz 13.0 ludihe
fifllszamssnenannian’ nnmMdnsgianInives
Saulsaaasn MDR-TB luwamuunuazlwaa i wui
Saulsanosn MDR-TB lwaaifiosgetisTanas 51 sfagaﬂ’j’l
ATHUNTANL A 2 waznMIfnwIANuTNIasTlIa
#081 MDRRR-TB lutlszmnslusuundnindszanns
Twiasassdioianfitosas 20.9 wazfouaz 29.0
auindu® angidyiivhlinisiAaimlsadasn
MDR-TB luiuailasfidangs amnanunainnaload
YT INIUasITULUINNT mwwizuuﬁwﬁuguagﬂwiﬁ
g m@msﬁ@mu@ua%ﬂwﬁmkﬂasi'm@ial,ﬁaa

flasanianuFunusdamlsnfasn MDR-TB 1
= ,;'f 1 1 U clld aa > [
MIANBIBNYIN nqmdihmmﬂi:mmiiﬂmamisﬂ
ynan danuFunuiatisundanisthodwimlsa
@281 MDR-TB (AOR=8.35 95%Cl: 6.46-10.79) &3
ROAARBINUNITENIIANTTA LI IIATEa UL Tz
A39%1 5 (OR=2.9 95%Cl: 1.6-5.0)" LLEIZﬂ’]SﬁﬂH’]ﬂ’J’]@J‘IZﬂ
waziladaniainufunuwinuImlsndas) MDR-TB
159WeNUaf3 T (OR=51.8 95%Cl: 12.35-217.79)"
wazmsanslulszinaiatlodls (OR=6.1 95% Cl:
2.92-12.62)" findngrwdelszansnuaasliiduwing

X X o f X VoA a ea
fAatnvadlTaimlin s1aNInLAelnlaLldadle AN
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%’ﬂwﬁmkﬂﬁvlsjauyimma"lsjmm:amﬂunmmu
uanmnf‘:nﬁﬁawuﬁ%%’m@ﬁwﬁagﬂaﬂﬁ'miiﬂﬁﬂaﬁu
Fuiusiuymlsndasn MDR-TB (AOR=2.46 95%CI:
1.86-3.25) Gemaandasiumsansdsznetotlade
(OR =2.195% Cl: 1.04- 4.43) ZougasliiFuinnmasuda
ﬁ'i_lEé/ﬂ’aﬂ’?miiﬂa’ﬁlL%ﬂ&lIﬂdﬁU’?mIﬁﬂéﬂﬁl’] MDR-TB
iasnnmssudaiuizeimlsadaasn msldSuigeaan
& ﬂﬁuf MDR ‘vf%ams%"uL%amﬂﬁuﬁﬁéa@iamlﬁ ehgk!
figminliiAn MDR-TB dawnle™ uazannmsanunii
FonuiladuffanuiuiuiidsauiuTalsaaos MDR-
78 ldur nduany > 60 T (AOR=0.48 95%Cl: 0.32-0.71)
aa@ﬂﬁaaﬁuwamiﬁnmmaaﬂizmﬂamﬁﬂﬁwuluﬂ@;u
{g9enELTHiL (AOR 0.994 95% CI: 0.990-0.999) 3
nsfnsludszimanuanuduiuslunduaiy 45-54
(OR, 1.6 95%Cl: 1.0-2.4)8 uaze1y < 65 U (OR=6.94
95%Cl: 1.02-45.49)10 uazlungugdasiaSaudrfiany
FuRufiBsauiuinlsndonn MDR-TB (AOR=0.46
95%Cl: 0.23-0.88) Msanwitlifldeanuuuiiafiud GHE
wwzlunguiendr JswpdwugdastaSauidsuwam
wou adndlsiauannsansTmlsaasonludeud
wuirdanisaesnymlsn MDR-TB lunguedaads
nelnd wusesss 6.7 %agaﬂdﬂﬂs:mmﬁ"ﬂﬂ”

HaM TSN TslIAGasnININTAN NI WU
il s5aulsnfasn MDR-TB ﬁ"l@T%fums%fﬂmengm
Shorter MDR-TB regimen IHATINVBINITINEIAE
LRZINWIATYU WUTaHA: 75-100 §aAARAINUNNT
ﬁﬂmﬂizaw%mwLLazmmﬂaaﬂﬁwao@ﬂasli'mi‘sﬂ
#881 MDR-TB uaz RR-TB ﬁ"l@T%’un’lﬁﬂmsT’mgm
Shorter MDR-TB regimen WUANMNEUTIVBINIIING
Saoaz 83.0 (95%Cl: 71.9-90.3)" LazaNNNIFANEN
1%%&1Uﬂizmﬂwudwmﬁﬂmﬁ’sﬂgm‘sm‘swzg’u
9 10a ﬁﬂizaﬂ%mwhmﬁﬂmgaﬂ’j’uﬁ'aLﬁﬁuﬁu
MITNBIGFATUNATIIN mm:ﬁms‘%’nm@”ﬂw
’quiiﬂéam MDR-TB ﬁwqmm conventional
MDR-TB regimen WUAMNENIIVBINTING S08RE
64.6-65.3 LazIINLAANANUFI B8R 9.5-17.0 WAL

MIPALNFS To8RE 12.0-19.7 %ﬂﬁﬁjﬂaﬁmisﬂéam
MDR-TB uaz RR-TB 22Uda3108Uasn1Iaulia’
PNMIINBABUINIF ROAARBINUNTINENIULIA
aaenvlan Anudanmssnewe euas 75 Ui
‘ﬁ'é“mﬁmimﬂg\f mﬁﬂmua:migLLaﬁﬂw‘?mEﬂ
aognflanuduteuuinin n1ssnunlHaa
Lmeamﬁnma}:Lﬂmwﬁqﬂﬂmmz%uag’ﬁumi
Faaulavosunng wanmsinndiludeainainu
dumalumssnsnwiodedialusnitemsinm &
01alnailadudns 1w MIdada HIV fnwinues
Hihe angaasdihle miilsalszdnenan  smwaas
Athe uazanuatlumsldsuminm="

Fasriavasmsanenidunmsfnsuundounds
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Abstract: Jittwiwat W,* Charoenpichitnan S,** Royviangkam R.** Situation of Multidrug resistant Tuberculosis
in Bangkok Province, during 2017 — 2020. Thai J Tuberc Chest Crit Care 2021;40: 87-97

* Division of Tuberculosis, Department of Disease Control, Ministry of Public Health.

** Division of AIDS Tuberculosis and Sexually transmitted infections, Health Department,

Bangkok Metropolitan Administration.

Multidrug resistant tuberculosis (MDR-TB) remains a major public health worldwide. Bangkok is a big urban area,
the complexity of people’s life-style and various health service systems, all posed obstacles to tuberculosis
control in Bangkok. This study was done to determine situation and assess treatment outcome of TB patients
who had MDR-TB in Bangkok and to identify factors associated with MDR-TB in fiscal year 2017- 2020. This
study was a retrospective study. Data relevant to MDR-TB were retrieved from NTIP (National Tuberculosis
Information Program) for patients recorded in October 2016 to September 2020. Descriptive statistics and binary

and multivariable logistic regression were performed.

Of 11,202 TB cases evaluated, the prevalence of MDR-TB in fiscal year 2017-2020 was 10.2, 4.7,
2.4 and 2.7 respectively. MDR-TB accounted for 2.0 % of new TB cases and 13.8 % of previously treated TB
cases. The success rate of MDR-TB among MDR-TB cases who received shorter MDR-TB regimen (75-100
%) was higher than conventional MDR-TB regimen (64.6-65.3 %). The mortality rate and loss to follow up rate
were higher too. MDR-TB was positively associated with previous TB treatment (AOR=8.35, 95 %Cl: 6.46-
10.79), contact with known TB case (AOR=2.46 95%CI: 1.86-3.25). Old age > 60 years (AOR=0.48, 95 %Cl:
0.32-0.71) and prisoner (AOR=0.46, 95%CI: 0.23-0.88) were negatively associated with MDR-TB. There was

no associated with sex and HIV infection.

In conclusion, the prevalence of MDR-TB in Bangkok remains high. Shorter MDR-TB regimen were
effective in treating MDR-TB. Early diagnosis of TB and MDR/RR-TB by rapid molecular tests shoud be done
in risk groups. Drug resistance surveillance in Bangkok should be continued to improve TB prevention and

control in the future.
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Case Report

Successful Closure of A Bronchopleural Fistula by

Intrapleural Administration of Fibrin glue: A case report
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the operation was changed to right pneumonectomy.
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pneumomediastinum)
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Introduction

Worldwide, lung cancer is the most common cause of cancer deaths in 2020'. Over the past decade
in Thailand, the mortality rate of liver cancer is 24.8% constantly, while the death rate of lung cancer, the
second rank, have been rising to 22.2% in 2019°. Several targeted therapies provide impressive benefits
in the patients with advanced non-small cell lung cancer (NSCLC) with some specific driver mutations®.
However, treatments in early-stage result in longer overall survival. Categorizing NSCLC patients with accurate
staging is important and helps the physician and patient making an optimal decision for treatment. In 2017, the
American Joint Committee on Cancer (AJCC) released the eighth edition of the stage classification system
of lung cancer, which is the latest implemented version. This classification composes of three components:
T for primary tumor extension, N for lymph node involvement, and M for distant metastases. In addition, each
component would be subdivided into several categories®. Even though the pathological staging is more precise,

the clinical staging is more practical and shows satisfactory performance in predicting survivals®.

The regional lymph node status (N) in NSCLC staging is classified into 4 categories. NO indicates
no regional node involvement. Metastasis of NSCLC limited to ipsilateral intrapulmonary or hilar nodes is
considered as N1. Metastasis in ipsilateral mediastinal or subcarinal nodes implies N2. If the tumor spreads to
contralateral mediastinal/hilar or supraclavicular nodes, it is described as N3*. In localized NSCLC, mediastinal
lymph node (LN) evaluation is necessary to determine whether the disease is suitable for surgical treatment.
Once no mediastinal LN is involved by tumor cells, surgery is considered as first-line therapy®. This article
aims to review basic anatomy and the method for analyzing the mediastinal LNs in NSCLC using computed

tomography (CT) scan and endobronchial ultrasonography (EBUS).
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Anatomy of Intrathoracic Lymph Nodes

Several anatomical studies in adult cadavers
without obvious cardiopulmonary diseases revealed most
of the subpleural lymph flowed through intrapulmonary
lymphatic channels, filled intrapulmonary LNs and,
lastly reached the mediastinal LNs. However, the direct
drainage to mediastinal LN without any relay in the
intrapulmonary LNs occasionally occurred in 20-40%.
Noteworthy, unusual direct flow to contralateral
mediastinal LNs was observed®’. The evidence
support the skip metastasis concepts and emphasize
the meticulous assessment of mediastinal LNs in lung
cancer.

In 1978, Naruke proposed the first LN map which
was used worldwide until the other well-established
classification was launched in 1996 by the American Joint
Committee on Cancer (AJCC) and the Prognostic Factors
TNM Committee of the International Union Against
Cancer (UICC); namely, Mountain-Dresler modification
of the ATS map (MD-ATS)". There were discrepancies in
N descriptors between the Naruke and MD-ATS maps;
leading to a lack of agreement in N classification and
tumor staging. For example, the metastasis of right lung
NSCLC to LN around the right main bronchus implied
N1 disease by the Naruke since it locates at the area
of station 10R, right hilar LN. According to MD-ATS
map, this LN locates at the station 7, subcarinal LN,
which the classification is upstaged to N2. To uniform
the N nomenclature and to improve accuracy in the
prognostication, the International Association for the
Study of Lung Cancer (IASLC) revised the LN map
in 2009. This definition is internationally adopted and
used for N staging in the latest edition of the TNM
classification for lung cancer’.

According to the IASLC, intrathoracic LNs are

anatomically divided into 14 stations; based on their
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relations to great vessels, trachea/bronchi, and bones/
cartilages. Seven zones of 14 LN stations are also
proposed for the analysis to predict the survival rate
in the future. The added letters of R and L refer to the
right and left positions, respectively’. Table 1 shows

anatomical boundaries for each LN station.

Table 1. Anatomical boundaries for each lymph

node station and zone (Adapted from
Reference 9)

Zone Station Boundaries

& 1: Low Cervical, The midline of the trachea divides 1R and 1L

§ A Supraclavicular, pper border: lower margin of cricoid cartilage

§ E and Sternal Lower border: clavicles bilaterally and, in the midline,

;:'J‘ Notch Nodes the upper border of the manubrium

2: Upper The left lateral border of the trachea divides 2R and 2L
Paratracheal 2R
Nodes Upper border: apex of the right lung and pleural space,

and in the midline, the upper border of the manubrium
Lower border: intersection of caudal margin of
innominate vein with the trachea

2L

Upper border: apex of the left lung and pleural space,
and in the midline, the upper border of the manubrium

Lower border: superior border of the aortic arch

w

: Prevascular and 3a: Prevascular

Retrotracheal Upper border: apex of chest
Nodes Lower border: level of carina
Anterior border: posterior aspect of sternum

Posterior border: the anterior border of superior vena

Upper zone

cava on the right; the left carotid artery on the left
3p: Retrotracheal

Upper border: apex of chest
Lower border: carina

4: Lower The left lateral border of the trachea divides 2R and 2L
Paratracheal 4R: right paratracheal nodes and pretracheal nodes
Nodes Upper border: intersection of caudal margin of

innominate vein with the trachea

Lower border: lower border of azygos vein

4L

Upper border: upper margin of the aortic arch

Lower border: upper rim of the left main pulmonary
artery

Lateral border: the ligamentum arteriosum
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5: Subaortic Upper border: the lower border of the aortic arch
(Aortopulmonary Lower border: upper rim of the left main pulmonary
Window) artery
o Medial border: the ligamentum arteriosum
E 6: Paraaortic Nodes  LNs anterior and lateral to the ascending aorta and
= (Ascending Aorta  aortic arch
or Phrenic) Upper border: a line tangential to the upper border
of the aortic arch
Lower border: the lower border of the aortic arch
Y 7: Subcarinal Nodes  Upper border: the carina of the trachea
2 Lower border: the upper border of the lower lobe
'g bronchus on the left; the lower border of the bronchus
Ué: intermedius on the right
8: Paraesophageal LNs adjacent to the wall of the esophagus and to the
Nodes (Below right or left of the midline
o Carina) Upper border: the upper border of the lower lobe
§ bronchus on the left; the lower border of the bronchus
g intermedius on the right
= Lower border: the diaphragm
9: Pulmonary Upper border: the inferior pulmonary vein
Ligament Nodes Lower border: the diaphragm
10: Hilar Nodes LNs immediately adjacent to the mainstem bronchus
and hilar vessels including the proximal portions of the
pulmonary veins and main pulmonary artery
° Upper border: the lower rim of the azygos vein on
§ the right (10R); upper rim of the pulmonary artery
g on the left (10L)
é Lower border: interlobar region bilaterally
% 11: Interlobar Nodes  LNs between the origin of the lobar bronchi
On the right
11s: between the upper lobe bronchus and bronchus
intermedius
11i: between the middle and lower lobe bronchi
” 12: Lobar Nodes Adjacent to the lobar bronchi
Q
§ 13: Segmental Adjacent to the segmental bronchi
g Nodes
&_3 14: Subsegmental Adjacent to the subsegmental bronchi

Nodes

Abbreviations: R, right; L, left; s, superior; i, inferior; LN, lymph node; AP,

aortopulmonary.

Radiographic Evaluation of Mediastinal

Lymph Nodes with CT scan

A chest CT is recommended as an initial
investigation for a patient with suspected lung cancer in
routine clinical practice'. In addition to the characteri

and location of the primary tumor, contrast-enhanced

CT images can suggest metastatic foci such as
the mediastinum, pleura, bone and liver.

On CT images, the mediastinal LN appears round
or oval in shape, soft tissue density with or without
central or eccentric radiolucent fat, in a location that
does not conform to normal vascular or neural structures
(Figure 1) "'. Currently, short-axis diameter, a distance
perpendicular to the longest dimension of the LN on
the axial image, is the standard parameter measuring
the LN'"". This parameter is actually correlated with
the LN volume™. According to several studies either on
cadavers or CT radiographs, normal mediastinal LN sizes
vary in each zone; such as normal LNs in the upper
zones were usually smaller than the normal ones in the

lower zones'""* ™

. However, the acceptable threshold
value to define enlargement of the mediastinal LN on
CT images is more than 10 mm in short-axis diameter.
Not only enlarged size, some characteristics including
discontinued capsule and central necrosis also indicate
the suspicious of metastatic LN'®. For chest CT, the
median sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) to determine
metastatic mediastinal LN were 55%, 81%, 58% and
83%, respectively”’. Figure 2 demonstrates CT images of
abnormal mediastinal lymph nodes and their anatomical

classification proposed by the IASCL.
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Figure1. Normal mediastinal lymph node on axial computed
tomography image: round (arrow, a) and oval
(arrow, b) shape, soft tissue density structures
with central fat which found at the location that
does not conform to normal vascular or neural

structures.

Figure 2. Axial computed tomography images: a, Enlarged

discrete mediastinal lymph nodes found at station
4L (black arrowhead), lateral to left lateral border
of the trachea and below the upper margin of
the aortic arch (black arrow), and station 6 (white
arrowhead), anterior to the aortic arch (black
arrow); b, Mediastinal infiltration by tumor at left
lower paratracheal region to subaortic area (white
arrowhead) and an enlarged lymph node at station
4R (black arrowhead), lateral to right Ilateral
border of the trachea, below the intersection of
the innominate vein with the trachea, and above

the lower border of azygos vein (*).
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Positron Emission Tomography (PET) scan is
another useful non-invasive method for cancer staging.
Based on more glucose uptake in tumor cells than in
normal cells, 2-[F-18] fluoro-2-deoxy-d-glucose (FDG) is
intravenously injected as a radioactive tracer for cancer
cells followed by a PET scanning'®. Both metastatic
mediastinal LNs and distant metastatic foci (excluding
brain metastasis) could be detected with this technique™.
Although the maximum standardized uptake value
(SUVmax) of greater than 2.5 is generally accepted as a
cut-off value for metastasis prediction, the standardized
positivity criterion remains unclear. The meta-analysis
of 45 studies with different definitions of positive PET
scan for suspected resectable NSCLC revealed that
the specificity in the group with positive criterion defined
by tracer activity > background avidity is greater than
that in the group with SUVmax criterion of 2.5 or more;
90.1% (95% CI 85.3 to 93.5) vs 79.4% (95% CI 70 to
86.5), with 22% of the median prevalence and high
heterogenetiy'’. The major limitation of PET scan is false
negative itself associating with either of smaller size than
7-10 mm. or well-differentiated low-grade malignancies,
i.e. adenocarcinoma-in-situ, typical carcinoid’. Integrating
CT images into PET scan increases the diagnostic
performance of PET scan, especially a high positive
likelihood ratio (LR) of 10.7 in case of positive PET scan
but normal LN size on CT image, and 10-fold decrease
in probability of metastasis in the event of negative PET
scan but enlarged LN on CT image'®'. The median
sensitivity, specificity, PPV and NPV of integrated PET/
CT scan to identify mediastinal LN metastasis were
increased to 62%, 90%, 63%, and 90%, respectively'.
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Regardless of more accuracy of PET/CT scan
than other non-invasive methods, the PPV is quite low
as compared to the gold standard, mediastinoscopy
(Table 2). The misinterpretation of false positive result
as unresectable disease remains a serious problem, so a
further invasive staging method is usually recommended

to confirm diagnosis'’.

Table 2. Diagnostic performance for each modality
. 10
of staging methods .
Median
Sens Spec PPV NPV
Methods N prevalence
(%) (%) (%) (%)
(%)
CT 7368 30 55 81 58 83
PET 4105 28 80 88 75 91
PET/CT 2014 22 62 90 63 90
TBNA 2408 81 78 100 100 77
EBUS-TBNA 2756 58 89 100 100 91
EUS-NA 2443 58 89 100 100 86
Mediastinoscopy 10648 34 84 100 100 91
VATS 246 63 99 100 100 96

Abbreviations: Sens, sensitivity; Spec, specificity; PPV, positive predictive value; NPV,
negative predictive value; CT, computed tomography; PET, positron emission tomography;
TBNA, transbronchial needle aspiration; EBUS-TBNA, endobronchial ultrasonography with
needle aspiration; EUS-NA, endoscopic ultrasonography with needle aspiration; VATS,

video-assisted thoracoscopic surgery.

Endobronchial Ultrasonography Evaluation

of Mediastinal Lymph Node

Endobronchial Ultrasonography with Needle
Aspiration (EBUS-TBNA) is a minimal invasive technique
for mediastinal staging of lung cancer. Under real-time
ultrasound guidance, LN could be sampled through the
wall of trachea/bronchus. The complication rate was
low as 1.2%”. In NSCLC patients with no significant
mediastinal LN enlargement on CT images (clinical NO/
N1), the incidence of occult pathological N2 disease is
9% and results in noncurative surgery”'. EBUS-TBNA
has a pooled sensitivity of 49%, specificity of 99-100%,

NPV of 91-93% and number needed to test of 14. This
technique is able to depict unexpected N2/N3 disease
and reduce unforeseen N2 disease on surgery”.
To evaluate mediastinal adenopathy in lung cancer
which the prevalence of metastasis was as high as
89%, EBUS-TBNA also demonstrated higher diagnostic
yield than cervical mediastinoscopy with NPV of 78% vs
59%23. Overall sensitivity, specificity, positive LR and
negative LR for EBUS-TBNA to determine mediastinal
status in lung cancer was 88-89%, 100%, 680, and

0.12, respectively'®*

. Owing to the excellent performance
and very low complications, EBUS-TBNA is recommended
for an initial test to determine mediastinal LN status in
NSCLC. A further surgery should be performed when
EBUS-TBNA results are negative but high clinical
suspicions of metastasis'® %.

Ultrasonographic features have been widely
used to predict metastatic cervical LN in head and neck
cancer’®” . The subsequent studies about characteristics
of mediastinal LN on EBUS images also showed their
abilities to discriminate benign and malignant LNs. Due
to the large effect of both positive and negative LR of
EBUS-TBNA, tissue sampling from the higher suspicious
of malignant LN should result in more precise results.
In NSCLC staging, there are several signs on B-mode
EBUS images (Figure 3a-c) proposing to discriminate

malignant and benign LNs, including®®*.

107



Kamontip Kunwipakarn

Jsaisanulsa sAnSavanna:1IadutoInnan

Figure 3. Endobronchial

ultrasonography images of
mediastinal lymph nodes: a, Distinct margin,
round-shaped, the ratio of long axis diameter
and short axis diameter less than 1.5, and
heterogeneous echogenicity lymph node; b,
Oval-shaped, homogeneous echogenicity lymph
node with centrally located flat hyperechoic
structure representing central hilar structure (*);
¢, Confluence of at least 2 lymph nodes (white
arrows) or matted lymph node; d, Power doppler
mode image of lymph node with few main vessels

entering the hilum (white arrowhead).

1. Size LN size is determined by 2 dimensions
on the image plane that shows the largest dimension;
one diameter is perpendicular to airway wall and the
other is perpendicular to the prior one. (Figure 3) The
long-axis diameter refers to the longest dimension. The
other dimension, short-axis diameter, is generally used as
a parameter of LN size. The larger of short axis means
the less probability of benignity, with an accepted cut-off
value of more than 1 cm for enlargement.

2. Shape There are 3 patterns of shape described
on sonographic appearance: triangular, oval, and round.
(Figure 3a-b) The ratio between long-axis diameter
and short-axis diameter is used to distinguish oval and

round shape. When the long-axis is at least 1.5 times
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of short-axis diameter, the shape is considered as
oval. In contrast, the LN with long-axis diameter and
short-axis diameter ratio of less than 1.5 is classified
as round shape. The latter is found to be a predictor
for malignancy with 86-95% sensitivity in an excellent
interrater agreement.

3. Echogenicity The strength of the association
between LN echogenicity and malignancy is different
among studies. However, heterogeneous echogenicity
is seldom observed in benign LNs.

4. Margin The LN margin is suggested to be
distinct if more than 50% of the hyperechoic border
is clearly visualized. This sign is often detected in
malignant LNs.

5. Matting A group of LNs adherent to each
other without normal intervening soft tissue is termed
matted nodes. Matting is an independent predictor for
malignancy.

6. Central hilar structure The central hilar
structure (CHS) is a sign of preserved hilum in a normal
LN. It appears a linear or flat hyperechogenic structure
in the center of LN without acoustic shadow. Absence
of CHS strongly indicates malignant involvement of LN.

7. Coagulation necrosis sign The coagulation
necrosis sign (CNS) represents intranodal necrosis.
Ultrasonography shows hypoechoic area within the LN
without blood flow. Presence of CNS implies a metastatic

status.

In addition to B-mode images, using the power
doppler mode to evaluate vascular pattern of the LNs
could predict malignant probability. Tumor infiltration
and neovascularization usually result in distortion of
hilar vessels of malignant LNs. Several classifications of
vascular pattern were described. All studies suggested

that absence of both avascular, no blood flow, and hilar
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vascular patterns, having few main vessels running
radially from or toward the hilum (Figure 3d) are

associated with malignant involvement®*"*.

Elastography Tissue elasticity, an ability to be
stretch and return its normal shape, is determined by an
extracellular matrix component being different among
various tissue. Malignant tumors usually manifest
stiffness since infiltration of cancer cells damages a
normal architecture®. Elastography is an imaging
modality integrated to ultrasound for analyzing tissue
deformity property and translating into a color-coded
image superimposed B-mode screen. On color
histogram, tissue with high elasticity, rather soft,
appears red/yellow/green, while hard consistency tissue,
i.e. low elasticity, displays in blue color. Quantitative
assessment of strain elastography was also proposed
to predict malignant LNs***. Nevertheless, standardized
threshold has not been established. The meta-analysis of
seven studies with significant heterogeneity to diagnose
malignant LNs; comparing the performance of
elastography with the other gold standard methods,
found the sensitivity of 93%, specificity of 85%, diagnostic
odds ratio of 74, negative LR of 0.08, and positive
LR of 6.3. Despite a high diagnostic accuracy, the
moderate effect of positive LR for increasing a
probability of malignancy is a significant limitation and
tissue sampling is still required for confirmation®’.
There is no single feature as the best method
for predicting a malignancy. More malignant features
demonstrate higher diagnostic accuracy. Nevertheless,
application of only sonographic signs for staging lung
cancer is not recommended. Tissue diagnosis is still
mandatoryss. Analysis of LN morphology facilitates LN
selection for sampling and consequently increases a

diagnostic yield. Conversely, more negative sonographic

criteria found on EBUS image lessen pretest probability
of malignancy. Negative aspiration result of the selected
LN ensures its benignity.

Clinical staging of mediastinal nodal status is the
critical step for evaluation lung cancer in order to avoid
unnecessary surgery among an occult N2/N3 disease
and prevent refusal of surgery in an operable patient.
Although surgical approach is considered as the gold
standard, a combination of advanced imaging techniques
and bronchoscopic intervention is the effective first-line
option with comparable diagnostic performance and very

low complications.
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atinglsfieny 10S LRI LAzIBHANATALARY
AMNFUNWTNIT Va9 ALAZLIIAW I WTI9AD
' v a 6 a o‘cl'
LI 4 ez 32 Hz wazlvmsie s dinmandiaeaasn
Anhluiteaanudumuuazlisonlesldinadia Fast

Fourier Transform (FFT) wanannit fadmsldadwdes
Tunarwanailunisnasevlesdwlulndnwoas nas
LLﬂzﬂ'}iﬂ%ﬂﬂgdé’ﬂHmzé'ryryﬁmeiaLﬁmmmuéamﬂﬁﬂ
Elmjﬁ"lﬁﬂ%'uﬂgalu%mﬂ"ﬂ@iamI@U‘u%ﬁ"ﬂ Jaeger AW
angnaldnuBandiodly a.a. 1998 FOT uaz 10S
gﬂl%ﬁ'uazhaLLwi%mﬂuﬂﬁﬁmﬁnﬁ"ﬂan LTI
Tunanshasdfianmsanasivinevesdoauszdadn

FFnInasaunislnITITaNIIaain

W1Aeasn FOTNOS snansadiale

LLiaﬂ‘széunﬁa%ﬁa%ummﬂ%aaﬁwLﬁ@]mwﬁazgﬂ
garumaawnglaluduiifowalungldandesmn
fifluwain wisRiunindndaeniouiunmamels
[ aanUné s’f}w’aamwﬁgaﬁmﬂﬂ’jw 20 Hz Huaz
dumedpszozmelamuningslslunisamnaasmig
dwnelafidvualng lwsmedoarudiaanaien
N1 15 Hz axsunsaasanldenuaziiiafionasien
%aﬂﬁwﬁuﬁs:‘[wﬁmaméu%q naafe ﬂ'&‘u%wq
ﬂ’;’mﬁlgd (frequency modulation, FM) 22L@%N14
"L@Ts:ﬂzmaﬁguﬂ’jmﬁu%qmmﬁéﬁ (amplitude
modulation, AM)

R5 fa ¢ respiratory resistance ﬁm’mﬁl 5 Hz
anfildiuaasfsnnudumuamadumelanimun
luaudssurioansiutans (Peripheral airways)

R20 fadn respiratory resistance ‘ﬁlm’mﬁl 20 Hz
A ldtuaasfannudunmusasmadunisladoud
RIUGU %uﬁamuﬂmaﬁLﬂu%aa@amuﬁﬂiﬂryj

R5-R20 fad1a210LANA1IVY respiratory
resistance ﬁﬂ’s’mﬁ 5 Hz NU 20 Hz du respiratory
resistance lugiuuadviaanaIuLans (peripheral airways)

X5 faduffsinazaunduresinnudiuniud
ANWA 5 Hz

Fres (resonant frequency) @i’lm’mﬁlﬁl inertance
forces LYinNU peripheral capacitance

AX (area of reactance) ﬁumﬁﬂi’l‘m}adﬂﬁﬁ%m
a:ﬁauﬂﬁumnfgﬂm'lwﬁ@iwqmvlﬂﬁag@ Fres
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CO (Coherence) AATHANUFOANRBIVBINRANT
ﬂa%qmmwmsw@aau FA13zni19 0-1

HOUANAI9INIBNINATOUD
lusznineinnnsnaseay FOT waz 10S K3u
minazausnsamielaldlnd ldanuneneuuas
anunufiatasninmasvanssamwiaaslUlsueds
(spirometry) Galludalditoy nanvasmImagaui
dafisutiumanesaulagdsmabug seilwmmeseu
fzmm:auﬁu@nﬁmq@‘im'h 51 fgians @ﬁﬁ%ﬁhﬁ@
NIMUINIMEY Wiagunwiasmaafdyn wonaNit
ﬁammmmaaﬂupjﬂaﬂﬁ’L"ELﬂ%aaﬁ’mmmh uaz¥inms
nagavlusznintenmsuaunau? ladnals Janula
lumsm'saﬁumsgﬂé‘uuazﬁoﬁ@mwmaLaumﬂﬁl
gandansunin Snielidatistalanniinisaa
gursamwUaaalulswass (spirometry) Tun15asia
gaunIgadulusTmvasmadunsladiudaslas
v[&ia’lﬁm’fagaﬁﬁayﬂ% flow—volume Curve iag forced
expiratory flow (FEF) ﬁ 25-75% (FEF25-75%) Fauilu
ﬂszimﬁﬁ@iaﬂ75%ﬁ%ﬁﬂlu§ﬂaUﬁLﬂ%ISﬂi:uuvlwaLau
mmlﬁmmmﬁﬂﬁq@ﬁu W ;jﬂwﬁl,i'lﬂmﬁ@ (Asthma)
Tiﬂﬂa@q@%uL%a%‘a (COPD) Fanmdareienaas
Rrs LAz Xrs 81810004 A LAREIANNLANA19TEWIN9
15adanan LLazﬁaﬁiTagaﬁLﬂuﬂizlwﬁLﬁuLamﬁmﬁ‘u
wensaTInewaslsading? $935MInTIENII0MN
aarlulsiua3d (spirometry) ldanansavinle

118

A9 1. ANUUANGAIIIZHINIDNNIATIA Spirometry
ez FOT/ 10S?

Parameter Spirometry FOT/IOS
WANMIETY limsasadumisinazas limsfuanniasaariuiia
2 me uazSunasvadlaa afuANNLEEN (FOT) wia
Tasndenannnsiadsunos mildussnazduanaiu

i -
ameLafaurugLnaal
77990

waganwd (108) lazazgn
ooy
Nanﬂut'nﬂﬂg{mamumﬂ‘lﬂ

uazuaiunduanuan
LADIAHNBAINATHNIUIAE
Ufnsenasmadnmala

Audsnannia 1331as3: FEV1, FVC Zrs, Rrs, Xrs, Fres, Ax

§as1m3lna: PEFR,
FEF25-75%

anunile ot +
VIININAReL

F5msmelaluns matlsduldvnelesanaenass  msmeladng
NnaxaU UAZLTI

Aanuulsdsn 3-5% 5-15%
NNENAFaY

anuhdamianadvludiunsesmadumel

FIUNA + et

gutlany + et

Andutsnang iy
dfaauawad

12-15% for FEV1 40% for R or X_

ARUNVLNLNADAAN

drdutlanang iy 20% for FEVA 50% for R_

vl a a
HNANTITARBARNAY

o]
dayaiBadniu + o
nasaasadtlan

aa A

Fasidwinasgun  +++ ++
Uszansnw ++t +

PaIANS1989

mIdenlitmInasauszning FOT uaz 10S
iiaTannudunuuazlfisenaasmaduniolasiu
wlaunisiiensiavas spirometer 3:%7314 volume-
displacement spirometer LLas flow sensor-based
spirometer @U&1GU 1194431 volume-displacement
spirometer fa:ﬁm'ﬁ@ﬂ‘%mmﬁawﬁgnéfamazuﬁuﬂw
U1nN1I1 flow sensor-based spirometer LL@iqﬂﬂ‘mi
waziaiesdanisasratiu Sauradeundrslnnjuas
anunandslumsudsnaminageuiiadndy il
qﬁmfﬁmaﬁ’ﬁmsmaau FOT uaz 10S 8111307061 Rrs
Waz Xrs finanwanad udiedasdofivnnsnasouss 2
SEmstulisnduiesdasugassfingoiu?
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Qs

N1IAILANABATNNEIATY

H3uUnsnasey

1. envanwring wiasnudu (Wheelchair) §2a33
nadanssluszauUng lasRewinds lusanwde luivhs
Lﬁaamﬂmwzﬁnlﬁmwmmﬁwaamwangm‘hﬁ'ﬂw

2. YSuszduviadldon avihnsmasevlined
futesthnlaslwaefinaanuiinios

3. auvaliunaulagsuilihnuuudedurio e
Hasiumatlnavesenme liumihianaanasliinng
"L;iﬁ'mmmuma@auﬂqué’a I@ﬂﬁ'gmzﬁaavl&iq@ﬁaua:
Pa9tn

4. 48avsmestnaduuty uazldiavwuiie
Wsasinaasusmldans elasiunisiintesing
vinmnezWaudn winldaaunsarile wu @nidn {7
Hymmaaseulny swihfienesussaninden
udduuiu

5. Wansmnldgunsaliaiuganlunisenria
(mouthpiece) lunitﬁﬁ;j%’umimaauvl,sjmmmauﬁa
w4 fiter l61 17w fRTamdusesthnwiaidnidn uaz
I%ﬁ%ﬁmﬂﬂ (nose clips) WHUIYNVBIFIUMTNAROL
luszrinemInaseu

6. windsunmInaseusulaiulaay doinag
Truslainiudsawindadiauinnu niatianiny
ﬂaamﬁﬂmana@aaﬂLﬁaﬂaaﬁumu?z‘amqmlmmin
nInagay

sUi 1. anuru:mstivueogsunisnaaey

anunu:nmsauneninssie Mouthpiece 1uIFAUNAG
fenvaevudnuiuriuialstiomulosausonuling

anuru:nsaunieninissie Mouthpiece 1HUIAL la:
D MinAnsovaussnnwlaalBionvasud vty
Gosuisunisnagou 16u Tuidnian
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qﬂnmﬁa‘%mﬁ'mﬁuﬂsxaﬂﬁmw

luﬂsfﬁﬁQ%Tumsmaau"l,&immmamiamaa Filter
Tugduundn@le iu giidymemsastn wie dinidn
lﬁLﬁTﬂﬁﬁﬁﬁmnammmwﬂa@ﬁmimﬂqﬂmrﬁm‘%u
lunsauyia (mouthpiece) data3uann fiter GeRanson
nwwiageslnvesiunimasey lasfidnwme
ﬁa3ﬂﬁ 4U8z 5

2 20 4

sun 4.

Mouthpiece #d1aSUOIN Filter

sUn 5. Mouthpiece NI5UBLAUAUTAVIVNSAOAZUAI WD

(Free Flow Mouthpiece)

N3IAAN (Record Measurement)

1. Lfia;ﬁumwmaaum alalagdnduas
Haunany Ymsiaen 3-5 a5s Tasmsnenunasniiiiu
ALadgaInsia®

2. nmmmazaulunsiacmluudazass arsld
FLULIREINNTIR 2
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MmNz e mlumsﬁuﬁndﬂumsmaau FOT

R 10S WaAazTI987 qu25

WWNNIn 5-10 Aw7 <15%
<121 16 3w <15%
Hlnaj 30 - 60 Fui <10%

Coherence (CO)
@hé‘f*’ﬁﬁﬂmwaa@ﬂﬁawaawaé‘wfuazm%@gmmw
nsnagay VA13zning 0-1 S’fj'az%m%fu;ﬁmy'” WA
fiaud 5 Hz dasiien CO > 0.8 uazAAINWA 20 Hz dag
fien cO > 0.9 gwsulwEnEnun® fianud 5 Hz o
CO> 0.6 WnAainvansuld it fi'lmmaa@ﬂﬁaoﬁga
ﬂdﬂﬂauﬁqmmwrm@iﬁﬁﬂ@Uwaﬁwﬁmaamimaau
msﬁ@hag’lumwﬁﬁU@&J%ﬂﬁé’aﬂdnﬁwﬁu

v

agmﬁlmﬁﬂumﬁ'mmuwa
UBLUUTI9IBRaNIINagay wantnitaain

mIMenuAnn e iiadyuds nihians

ammmwﬂa@ﬁmimﬁwmwﬁa;&aLﬁ'mamﬁaﬂi:ﬂau

msuana dedalli

1. %aqﬂnitﬁ PG LU T RTEERARE)

2. syzavasmMITuiinudazass

3. $uaumvingn

4. ANHUSEIUAUIS AU FITIE

5 mﬂ%ﬁﬁﬁmgﬂ wazmyduunu

aywifinuldvasluminaseu
Lﬁaamnmﬂﬁ@ﬁmdnﬂ%nmmzﬁaLLfTaJ BIsIna
@aa1 R5 uaz X5 6’1’%05%@Na@iammﬂadﬂugﬁfﬂaﬂiiﬂmd
wwnele® laadlgwidonanazugadoananluansme
nmfiusasunssuaasnafisnansngonald laun
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1) nswieladn@ (normal breathing) 3) n1Inalazg1nitlné (slow breathing)
Lﬁﬂﬁ%ﬂﬂﬁﬂ@aauawﬁaLLa:mﬂlﬂmﬂnaua:

Haunmeriawimsiuindn lagfsnamwnsmduaas

anusaLiiosnazainaue

sun 8.  nswidAvanuruMsmeloINgUNR (slow breathing)

4) ;j%’umiﬂmaauvlaizwhwmaau (cough)

sun 6.  nswianvanuru:nismetouni (normal breathing)

2) n19u1elat59n31Una (rapid breathing)

Zeonnfaldanamaniiogannisdunig
gmwaImManMIEun wislukesfivnnisnasey
%ammﬁam@lmsmsﬂwaa;ﬁumimaaulmwha
CEHRRIGIEHE wioduaandn 9 feuniInasauLiie

Uszfindanwaemsmolaindumsmeladnd (normal

breathing) udaviSalal 5) n'ﬁmﬂ‘lamaagn (nasal breathing)

a33finfluayn (nose clip) urunuinialal
meharaamaganiwaasiniuayn ndanubangu
uwazlquanduminzaufiazldnuldadafidszaniam

sUi 7. nswuanvanuru:nasieldiSondauna  (rapid

breathing)

sun 10.  nsuliaavanun:nsmeloNuoyn (nasal breathing)

6) mInduanansazasnaiunialagn
tlanu (swallow/ glottic closure)
N3t mouthpiece N LEiaanuaw/NINES

AU NTAVININIRIARWANNDGABLRININ filter
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suf 1. nswli@avanunu:deonuiEumefognlaiu (swallow/
glottic closure)

7) 29 terminating resistance gm“ﬂm
P84 terminating resistance ﬁ]:gmﬂmﬂwn

NIFBULNLL (calibration) LYiNhis

§Ur‘i 12. nsWianvanuiu:6ev terminating resistance QnIUA

223170 lBN1INAFUNNITL I

1. Feliduitnnsfinnassu Sieadasiinig
NAFDUFILIDNMIAINENTINAUMIATIIRNIINNMNL A
Me3ta Ul (spirometry) Lﬁamwaugizﬁmao
myiaaslsn

2. gudanadasldiunisflnensn uazld
ﬂs:aumsrﬁgﬂummﬂawamimaau

3. ﬂs:ﬁﬂ%mwmaa@hﬁwﬁaaglm:ﬁusﬁlﬁ

4. qﬂﬂirﬁﬁaﬁﬁmgmwmﬁﬂuﬁuﬁ‘ﬁmiﬁu

5 gyavaosltludasdjidniinisadiin
Lﬁaamr}qﬂnsm"’l;imm‘snwnwﬂ@i’fiaLﬁuuﬁumsm’sﬁ)
susTannlaadiedtalulsiuads (spirometry)
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TavnduadaniInagay baun twea?’ R

27-28

ANEY LLazmnﬁMaadeﬁmmm:vg”mﬁuﬁudwa

@af1 R5 Laz X5 G997 19Uz nINamInasay

a1l

Wi dNNINAREUANTIDAINWITLUNSL AU 8 1a
LLazqaau@‘T’mﬂ‘é‘umwﬁ lae3% forced oscillation
technique (FOT) was impulse oscillometry system
(10S) m:ﬁqm@iﬂu@i’mﬂmm”mﬁamao;ﬁumimaau
WoenindEmsan 1mu ﬂaﬁﬂﬁ’auqﬂﬂa (Lﬁﬂﬁmq@‘i'm’j']
51 dgaens ;jﬁﬁ“ﬁaﬁﬁﬁ@mwﬁm'wms HUNWTD9
@y g Qﬂamﬁl%LﬂéaaﬁamﬁﬁU’Lm LRZMINAFAL
Tuszninemsnawnay) wialluwdtmsffilszansnmn
lumaAtedslsaszuumadum sﬂwmmﬁnﬁqmﬁu LT
;jﬂ’azjﬁLﬂuIsﬂﬁm (asthma) Tsﬂﬂa@q@%uéa%“a (COPD)
fignt3znatug ud uaiitasnnldszznmlumsiad
srpzanlifiunf windnsiaseaussnninlea
apgugmnwliiduldauanaiguuds enadinade
ATANWUDINANITNAFEL 303 dufiezdasditefiodlade
Lﬁmﬁ%:ﬁﬂﬁwamimaauﬁaﬂqmmwamami’aﬂ%@

"“s‘ﬁmsmaauﬁﬁa"bhﬂu%%mwwmgm (gold
standard) nIanauwnunInasaudieITalulauadd
(spirometry) &nIumItsziinansinmwdaaaiuing
ilasandsiidadnialulssansnwuesdnddesinie
msLLiJawamsmaauﬁﬁaamﬁ”sgﬁvlﬁ‘?umﬁlﬂamu
wazlfszaumyalgs udnImaseaudanaiaziiany
augsaﬁa%umﬂmaauLLa:LLﬂaNamuQﬁumsmn
gusTanwUaameitalulswads (spirometry) uazlu
amﬂ@Lﬁaﬁmu"‘ﬁmm:aaﬁmwiﬁLﬁ'wmn%u 913
’émNa@iamsﬁﬁmmm5’10‘5\1Lmzﬂ'ml,ﬂawaﬁﬂummyu
Fandudszlomidamydfadslsaszuumaduniela
PrnaEniiazain SeussdUsEnsnmwRnaniu
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Active chest X-ray screening for
pulmonary tuberculosis

Airway stent

Anatomy of Intrathoracic Lymph Nodes

C

Conventional MDR-TB regimen
COVID-19 Pneumonia

CPAP
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Endobronchial Ultrasonography Evaluation
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Extensively drug resistant TB: XDR-TB

F
Forced Oscillation Technique (FOT)

H
high-flow nasal cannula (HFNC)

|
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