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N GRER)
SalsA@en Rifampicin (Rifampicin-resistant TB: RR-TB) Wuglassadranluns
anauanIsaizasimlsn masnwmdesldiulszanamsinmguasianududau uwanauiians
wadiFanasmsinme Tutaqtiuimsl#8mean@rimen Xpert MTB/RIF Ultra Tun150579
fadeida RR-TB Jogussadunsnuifeililadnnsluuunsiasm Rifampicin vaidanaio
15A Mycobacterium tuberculosis complex (MTBC) @28@1 Melt peak temperature (MPT) ilgann
M30523lag33 Xpert MTB/RIF Ultra 1620 ghaiaanzitdensianudie MTBC uazwunsaaen
Rifampicin f\]’]ﬂIiQWEﬂU’]ﬁIHL‘LIGlEfZIﬂ’]W“?; 3 fdens1a Xpert MTB/RIF Ultra a4 ¥iadufuan15ng
MIunngamunIuaxlsn éwﬁmm{’lmf‘i’umnqu‘[mﬁ 3 WWIAUATEITIA lUBILFUNNTIAN
2564 9 fl1NAY 2565 HANMTITEWULHD RR-TB 11y 22 drag Sauiadiwumnga Téud
WAns 7 M (Gazar 31.9) savavaniilu uasanssd wu 6 aaedne (Sazay 27.3) wazdnau
Jande laun Muwsiwys gnesHdl wasdauIm wuiuTaIniaa: 3 diede (5e8as 13.6)
mmsm’hLLuﬂgﬂLmumiéam Rifampicin 16 8 gUuuy aud RR1 89 RR8 gﬂuuuﬁwumﬂﬁq@
A8 RR4 waz RR5 nugluuuaz 7 938 (%8 RR-TB dulngiilludihelva Seeas 72.7
Kansatugunulu MDR-TB 388y 63.2 M50533 Xpert MTB/RIF Ultra AANNazaIndIvsu
Iﬁssqgﬂuuums(ﬁam Rifampicin %qﬁlﬁﬂizLﬁuiuLﬁaqﬁuﬁqawﬂﬁ'uﬁ:L%a RR-TB 7131015
uwsnsznedeluiud Wasresaveanudanlowasmsunside RR-TB aasnauiuuszlomily
msﬂsmﬁumsné’mﬂwgwaqrﬂﬂaa RR-TB '«inm%amﬂﬁuilﬁulﬁ
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Abstract

Rifampicin-resistant TB (RR-TB) is the major obstacle to reduce tuberculosis (TB)
incidence. RR-TB treatment cost is high and complicated but the success rate of RR-TB treatment
is still low. These days, Xpert MTB/RIF Ultra is one of the molecular biological techniques that is
a tool for RR-TB diagnosis. This study aimed to find out the rifampicin-resistant pattern of
Mycobacterium tuberculosis complex (MTBC) by melt peak temperature (MPT) from Xpert
MTB/RIF Ultra testing. The samples were MTBC and rifampicin-detected sputa from hospitals in
Health Region 3 that were sent for Xpert MTB/RIF Ultra testing at the Disease Control Medical
Laboratory, the Office of Disease Control Region 3, Nakhon Sawan from January 2021 to March
2022. Twenty-two RR-TB cases were detected. Phichit province with the highest RR-TB had 7
cases (31.9%) followed by Nakhon Sawan province had 6 cases (27.3) and three provinces,
Kamphaeng Phet, Uthai Thani, and Chai Nat each had the same number of RR-TB in 3 cases
(13.6%). Rifampicin resistance can be classified into 8 patterns, coded from RR1 to RR8. The
common patterns were RR4 and RR5, each found 7 cases equally. The most RR-TB cases were new
patients (72.7%). 63.2% of RR-TB cases were confirmed as MDR-TB. Xpert MTB/RIF Ultra was
convenient for identifying rifampicin-resistant patterns to initially assess the RR-TB strains that have
spread in the area, to determine the association of RR-TB transmission, and to assess the recurrence

of RR-TB patients due to the original strain.
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Yuls@A®eN Rifampicin (Rifampicin-resistant tuberculosis: RR-TB) ﬂfmﬂuﬂiymeia
nMsguasny aaaaaumsaniunuiasny muguinlse wazuglassedrandslunisan
va s % ¢= LAl v [ d‘ [ v 4 [ dgll
guanmsairasinlsn tasangihe RR-TB dasdsuldaunmsinmmegasensnuinlsataen
wa18uuIU (Multidrug-resistant tuberculosis: MDR-TB) #4fianugudauuazl5iaiuiuniinmsg
Sninlsalidaen BnnidnsuadIauaensine (Success rate) 2895128 MDR/RR-TB 461
o o P = o~ v o I 1 ' Py o o VA Y (1) =
Wendagas 59 WawlSaudisuiuinlsahidesniidnnuadisavesmsinmagniasas 85 U
w.¢. 2560 aadnsansalannsnuiuiugihe RR-TB 131 558,000 18 lossasaz 82 1Uu

MDR-TB® Fuilwinlsndasvansviuiaasvanyesgasensnuninlsauudil 1 (First-line
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drugs: FLDs) l@un Rifampicin Wa¢ Isoniazid 3980 WEASLH i mniensasen Rifampicin
fihafilemagefiaszfasn Isoniazid uaznaneiilu MDR-TB 8051gthe RR-TB Huwiliiugedu
dmiulszinalng 9 w.a. 2563 fis1urugiag MDR/RR-TB AildSunisasiafiuduma
e §Uams 1,302 18 Hoanwadisavesmssnuiinasiosas 63

N9 é]l 287 Rifampicin ﬂBQL% BUUATILSE Moycobacterium tuberculosis complex (MTBC) ‘?!iﬂ
dudfanainlse duluguszanadosa: 95 Fuwustumanmewusuasiu moB lasfuilazgn
nansauasulasaluiiulusiu B subunit aataulesl RNA polymerase duvikananiinuns
ﬂa’lilﬁuﬁ: 138137 Rifampicin resistance determining region (RRDR) §@273817 81 @:Luﬂ (Base
pair: bp)* (ughumis Codon 71 426 4 4529 TagiiufimswannidmeagZiine (Molecular
biology) tital#lumsasiaifiaseialsauaznagauanuldaldsiaEiduniisuuusadn
dasrdamamnzdaivlinanuiudeu nilluidmeagdineniind1ande Xpert MTB/RIF
Ultra (J35 Real-time polymerase chain reaction (Real-time PCR) GI’S’H]W]L‘%IE] MTBC Tushuwnils
duiisnuwizuazmadauanuladas Rifampicin 19N 3nMeWugludIumia RRDR Tagdi
Fas150114n150599 (Limit of detection: LOD) %8 MTBC agiﬁ 15.6 CFU/ml wazdia1 LOD lu
managauanuladaen Rifampicin agii 105.4 CFU/mI®”

35 Xpert MTB/RIF Ultra "A§8UAI1N 116887 Rifampicin 98%ann15 Melting-
temperature-based analysis danuan LW‘I:QQ@BL%E RR-TB Lﬁa\ﬁnﬂL?Juﬂ’liﬂi’afﬁl,ﬂi’lxﬁﬁi’l Melt
peak temperature (MPT) %«%‘Ju@hqmmﬁﬁﬁﬂﬁma Deoxyribonucleic acid (DNA) Lﬂgﬂ’J@:ﬂa’lﬂ
PANAIININIBIANNENININNA @1 MPT LLﬂiﬁummﬁm@:maﬁl,ﬁmmiﬂawﬁufj Taamsnaia

N 3 =

Wuguasdiu mpoB ludiunis RRDR armsatialavaisge® dwnalviiaanuvainvaisyas
sUuuunIsnaEWUg mmsaﬁmﬁLﬂ'ﬁwﬁgmwumséam Rifampicin 289158 RR-TB tiu
Ustlemisamsaiivnudualsauazmssamsdamida RR-TB luituil Usznauiudalinu
msﬁnmgmmnmiéam Rifampicin MNAMSATIAAIEIS Xpert MTB/RIF Ultra luszindlng 39
ﬁwméi'mqﬂizmﬁmuﬁﬁ'ﬂﬁ Lﬁaﬁﬂmgmmumigam Rifampicin 289iia MTBC ¢1ae MPT

laganmansialesdd Xpert MTB/RIF Ultra lutaaganwi 3

%4

=y =
ﬂ@ttﬂ%')ﬁﬂ']'iﬂﬂ“lﬁl’]
AT UINEMAGOUN (Cross-sectional study) las@Enwndayaciatnaanms
S9N MTBC @gid Xpert MTB/RIF Ultra WazWum3@aen Rifampicin 21n159wenunalu

WOFENINWN 3 WATBUAYNNUNSUNABBY 5 3910 Toun UAsaEITIA MUNILNYT NANT anesIi

wazdeum ymsmadau o vesufudnisialse nguvesdjuanmsmamsuundenuaiuaulse
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diinnuilasiumunulsed 3 Smiauasmssd luhudaunnsau 2564 1 Tuwaw 2565 las
wusatheda RR-TB wuuligheniay 22 detha S‘é"}qgﬂﬁmﬂ%”luﬂﬁﬁﬂmﬁﬁ"’wm

A15MIINRNIBENLTNVEAIYIS Xpert MTB/RIF Ultra 35 Xpert MTB/RIF Ultra (Uu
M3ATIIMEE MTBC Mndiufisimziude laun #u moB lusuwis RRDR, 81 IS1081 uaz
fiu 156110 msnagauawladagn Rifampicin Wul§Wanns Melting-temperature-based analysis
asmmManmeRugluduvis RRDR @8 Probe 4 61 finnunasaunquuasiimsfoumndoniu
faaaNITUVie RRDR TgAnuATauaqueumiiy Codon 204udias Probe fidiil Probe 1 duwtiy
Codon 426 — 435,Probe 2 6Ll Codon 433 — 443, Probe 3 6Ll Codon 441- 450 Wag
Probe 4 G Codon 446 — 455 Gauaadlugud 1

FUADUNNTATIVRADENUFNNEGIEIE Xpert MTB/RIF Ultra 1n13057231A 120N
Laﬂmsﬁwﬁ'uﬁwmwmlﬂwam(“)Imﬂlﬁé’aasimawzﬂ%mm 1 - 4 ml MENAUEEN Sample reagent
FefiduUsznaues Sodium hydroxide WA Tsopropanol 818UV BIULFNWEG D187 Sample
reagent (AU 1:2 wanlHiEAudIs Vortex mixer aenetios 10 Tundl aslifigaumaiivies 10 wil
wiwanliiddunsefiaasdie Vortex mixer agnation 10 31l aslifigungiiviasdn 5 wni
anﬂﬁv'u@ﬂﬁaashqﬂ%mm 2 ml ldadunadayu Xpert MTB/RIF Ultra 1hld1a389 GeneXpert 1%
nmaneNzddviuieieilineau 65 i wazdaniiliuauin 77 wnd

MSIBNUHAINLATEY GeneXpert FI8E19TWULED MTBC azudasszduidaiudi

US1nadte51e¥ (Semi-quantitative value) 6 @ nanlUiias lawd High, Medium, Low, Very
low Waz Trace MNAAU dhuSunanmsnadauanulidaen Rifampicin udasillua MPT 289 Wild
type Lae Mutant o Wild type imssenu 4 an laun rpoB1 melt, rpoB2 melt, rpoB3 melt a2
rpoB4 melt §195U Mutant §015571890% 5 @) laun rpoB1Mut melt, rpoB2 Mut melt, rpoB3 Mut
melt, rpoB4 Mut melt A a2 rpoB4 Mut melt B d1%3udaad19iilainun15@asn Rifampicin 9%
waee@ MPT @iz ludiuues Wild type M 4 M SrudretheiwumMIaesn Rifampicin 92U&OY

A MPT luaiuzed Mutant 533608 aauaaeaagalugun 2

sUN 1 6urle RRDR 284984 rpoB 28438 MTBC luz961unie Codon 91 426 94 452 uay

u

Probe 913U 4 613 28935 Xpert MTB/RIF Ultra NlBonsadaumsnanawuguesey

e o R NP .
1426 433 435 441 443 448 450 452 455
GGCACCAGCCAGCTGAGCCAATTCATGGACCAGAACAACCCGCTG TCGGGGTTGACCCACAAGCGCCGACTGTCGGCGCTG;GGGCCCGGC
Probe 1
| Probe 2
Probe 3

Probe 4
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5UN 2 Mpdnamsnagaudauaulifeen Rifampicin 28435 Xpert MTB/RIF Ultra 108523

Y

MINMNEWUSUDIBY rpoB 778 Melt peak temperature, A # 620897 LIWUNMSABEN Rifampicin,

B A8 fadNNWUMIADEN Rifampicin

Melt Peaks Melt Peaks

Analyte Name Melt Peak Analyte Name Melt Peak
Temperature Temperature

rpoB1 melt 69.2 rpoB1 melt 69.0

rpoB2 melt 72.9 rpoB2 melt 73.6

rpoB3 melt 75.6 rpoB3 melt

rpoB4 melt 66.9 rpoB4 melt

rpoB1 Mut melt rpoB1 Mut melt

rpoB2 Mut melt rpoB2 Mut melt

rpoB3 Mut melt rpoB3 Mut melt 72.9

rpoB4 Mut melt A rpoB4 Mut melt A 73.3

rpoB4 Mut melt B A rpoB4 Mut melt B B

msmnﬁgaﬁﬁuﬁ'mi&ia MDR-TB (i8@579WUN5@8eN Rifampicin 42835 Xpert
MTB/RIF Ultra 910612604 aziimanadauamwldasiilafigaiifiudiuife MDR-TB Favhns
nagaunyliad19tiaenue) Isoniazid Wae Rifampicin #2835 Line-probe assay (LPA) %38
Real-time PCR %30 MGIT 960 114135 LPA Uaz Real-time PCR (Huismena@iineiinsa
Matudunzlalagnss sansonadauanuhidesiulse FLDs 1 2 21y l@wn Isoniazid waz
Rifampicin Taadaeniil¥uauinanmsnsavidie Acid-fast bacilli (AFB) aandasganssel
gNNT05I900835 LPA dudhathefinansiamie AFB Wuaugnimsasaeeis Real-time
PCR LLaznnﬁaasiNﬁﬁwmsmwu%auazwuL?yfa MTBC wiglusnmsgnnadauanylidaeneaieis

MGIT 96079d M sanadauanyliaaeimlsa FLDs e 5 2104 l@wn Streptomycin, Isoniazid,

v
=1

Rifampicin, Ethambutol W&% PyrazinamideN§1u35Nna1naninisasiadiesnzinuandrsmnu

S ¥ a (12-15) a o aa v ' o v @
‘Lﬂtﬂ?laﬂ'lgwa(ﬂ NIIILAIVISENINFGIAAIAIUIU AIIDEUFE ﬂ']LQﬁEI(Mean)ﬂﬁNﬁElgﬂu

(Median)uazmidaaas lnd(Interquartile range: IQR) lumsiaszviuazussenaanunzaasioya

WMaNIIANH

HAM SISt ENVETin51962835 Xpert MTB/RIF Ultra wazwutda RR-TB laighse
§ruau 22 §reie wuhansaemlizasdistdlugume Sudatanedns 15 daaga (Sas
8e 68.2) mﬂﬂduwwn’jqﬁwu 7 g (Speay 31.8) MNEFIUYBNILINNY 51.0 laadig
IgegsEui 19 - 66 U daduilagiaaniviavihiu 50 T uazdhagwilangannnd 50 U 4
unuehiuageag 11 Gt il IQR savegagfludn 41.75 - 58.25 U Ussanmstunziday
fiheialsauasiaidiulng Tunadewdudihelmi (New) fa dihafiliweinnialsam
Aau wiasnwiaaniviludau wu 16 drage (asar 72.7) saqaqmﬂu@ﬂmﬂé’mﬂwgﬁ

(Relapse) Ao Jiheitaasnwialsauazlasunmsussiliunaninmmensasnmasuud) ue
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[ 1 < [ g’ Y ] 4 o % 4 < PR [ g’ [
nauanthalluinlsad wu 4 dree (Feeas 18.2) uasmaugamettugihasnmainenas
10N 551 (Treatment after loss to follow-up: TALF) fia giheniiUssifmasnminlsauas
NAMISNENALAFDRauRnfan AUl warnauINSNT WU 2 Made (3aeaz 9.1) anian

‘3‘1 t-:} 4 1 aa (% 1l v I~ 4
Wue RR-TB nfige laun #3as wu 7 diag (5aeaz 31.9) 589a3LUu UATEII3A WU 6
g (Fazaz 27.3) druimdaaniania loun Muwaweys gnesll uasdeumn wuinu
RMINae 3 fpee (3888 13.6) dWSUTEAUYBIED MTBC Hosanuiluanadsinadiassv
drulvallluseau High 911w 12 daed1e (Gogar 54.5) 5890981t YU5E0U Low 31UU 6
e (3088 27.3) 520U Medium 911U 3 AI0eN (58892 13.6) WALILAU Very low 311U
1 8N (32882 4.6) MUMAU YLLDIANINTND 1

M5199 1 ansae lUrainagnnsIawua RR-TB (N = 22)

Snwazmnluyasdiag U Soay

L

18l 15 68.2

TN 7 31.8
ang

<50 11 50.0

> 50 11 50.0

AIEEFIU (AgaEn — ﬁiw‘iwqm) 51.0 (19 - 66)

IQR (Q1, Q3) 16.5 (41.75 , 58.25)
Ussanmastiunssugiheiulse

New 16 72.7

Relapse 4 18.2

TALF 2 9.1
WHIA

UAIFITIA 6 27.3

AN S 3 13.6

NANT 7 31.9

gnesil 3 13.6

HEUMN 3 13.6

S2AULED MTBC :1nN309332 Xpert MTB/RIF Ultra

High 12 54.5
Medium 3 13.6
Low 6 27.3
Very low 1 4.6
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M3sutaguuunsaen Rifampicin Taglda MPT wuhiiguuuuiiuandeduds
sUkuy loglviswia RR1 &9 RR8 gﬂLmumséamﬁwumnmﬂlﬂﬁaﬂ laun Uuuu RR4 uaz RR5
wurhAugUuuuas 7 o UL RR3 uaz RR6 wuuhiugduuuas 2 dindn waziiwuiies
30 A2 YUY RR1, RR2, RR7 kay RR8 Wusluuuas 1 ¢aaee luussosduuumsaon
Rifampicin ﬁy'wmﬁ WUgﬂLLUUﬂW‘Jé{amﬁﬁ@‘h MPT ﬁl’\i Wild type Lta8¢ Mutant ‘ﬁ@‘inmﬁq Probe
ey leun gUuuy RR1 wua) MPT 28913 Wild type W&t Mutant GuniSL@gIfuf Probe 1
5ULUY RR2 WUA MPT 289919 Wild type 1oz Mutant suniiaidienfiuil Probe 3 3ULUU RR6
WUAY MPT 28919 Wild type &% Mutant FunUaLiBIfuR Probe 2 d1n5uAIRAs MPT lu
@S Probe tA8INUYBY Mutant dauTwmjaz&%mhﬁuaﬁa MPT 284 Wild type aniuaaae
MPT 284 Mutant Tuduntia Probe 4 1&UA rpoB4 Mut melt A fifngeniiduads MPT uaq Wild
type 1@uf rpoB4 melt MEaztdasImnsd 2
o919 2 SUuuMSHa Rifampicin 2189678819 RR-TB 91nM331A2sA MPT a8y mpoB
(N =22)

@ MPT 2a98iu rpoB

sdwuy deEN Wild-type Mutant
m‘séam “7; rpoB1  rpoB2 rpoB3 rpoB4 rpoB1  rpoB2 rpoB3 rpoB4 rpoB4
Rifampicin melt melt melt melt Mut Mut Mut Mut Mut
melt melt melt melt A melt B
RR1 1 68.6 72.8 75.3 67.1 64.7
RR2 2 69.2 73.0 75.8 68.1 71.0
RR3 3 69.1 72.8 75.5 61.0
4 69.3 72.9 75.6 61.3
RR4 5 69.0 72.9 67.5 71.7
6 69.0 72.9 67.5 71.8
7 69.2 73.0 67.1 72.4
8 69.2 73.1 66.2 72.3
9 69.2 73.2 67.3 72.5
10 69.2 73.2 67.3 72.5
11 70.4 71.7 67.7 71.9
RR5 12 69.0 73.7 72.9 73.4
13 69.1 73.6 73.0 73.4
14 69.1 73.6 73.0 73.4
15 69.1 73.8 73.0 73.4
16 69.2 73.6 73.0 73.5
17 69.3 74.2 73.2 73.7
18 69.4 74.3 73.4 73.8
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1391 2 gﬂtmumsﬁam Rifampicin 289678879 RR-TB 1nn153tA512%A1 MPT 28984 rpoB
(N = 22)(¢18)

@ MPT 2848U rpoB

sdwuy  aegN Wild-type Mutant
m’séam “7; rpoB1  rpoB2 rpoB3  rpoB4 rpoB1  rpoB2  rpoB3 rpoB4 rpoB4
Rifampicin melt melt melt melt Mut Mut Mut Mut Mut
melt melt melt melt A melt B
RR6 19 69.2 73.9 69.7 73.0 73.5
20 69.4 74.1 69.5 73.2 73.7
RR7 21 69.6 75.4 67.0 69.2
RR8 22 66.9 65.7 70.1 73.6
ﬂ'”ll,ﬂa'il 69.2 73.3 75.5 67.2 65.2 69.6 72.6 73.5 61.2

u§A9A MPT 289 Wild type Wae Mutant AWUTU6IUWHUN Probe 1eennu ludlatadeiny
sULUUNSABEN Rifampicin wazdanwauz lUassdlaganud Tuduaasiwaiy wy
5ULUU RR4 uag RR5 anniigansludiagnamanauasinanas lusnuasangwuhaiageny

v
= ~

fagnimiauiniu 50 T fimsaeenlugUuuu RR4 anndlge $1u0u 4 radn sesaaudu RR5
$runu 3 Medn Tuaaeiidhasiiogannnh 50 U wusluuu RR5 1nniige $1u0u 4 daad
sasaaniflugUiuy RR4 $1uu 3 daathe dwmsuissnmstunadeugthainlse wuhlungy
New fimstioenia 8 sUuuy Taewuguuuu RR5 annfige $1uiu 5 daadn sesasandugluun
RR4 91U 3 719819 NG Relapse wuma%ammwwgmmu RR4 wae RR5 tiAugliuuas 2
e Tusaisfings TALF wumsaaeiiesgluuuidien #a RR4 $1uu 2 draes suuuums
dasnfinunnainnludaslundasdaniadudeil SinTaRsaswusiuuy RR5 1wy 4 o
3UULUY RR1, RR6 Waz RR8 28Nay 1 0adN 1niauasassanugluuy RR4 110U 3 a8
sULUU RR3 110U 2 7881 wazgUduy RR6 911U 1 61ad IAMUNwgsnugluuy
RR4 910U 2 97881 wazjUiuu RR2 91U 1 gipd Jamiagnesiinuiduuy RR4 10w
2 MBEN warsUuuy RR5 110U 1 9398 Nagenmwusduuy RR5 110U 2 I88N wag
sULUU RR7 $10u 1 fage Neasdaadamsi 3

msnsEnedueta RR-TB lussdusunavaiudasiania wuhimioniasd
manssnefzaudondlu 5 Suns wumnngaiisnnaiiasians 1w 3 dae sULuuMHD
mwasdaniaidnsilimiioudinindu 1dus RR1 uas RR8 wuildwnaiiinsiias dania
uATIITIANULEHD RR-TB n3zaradalu 5 81na wuanfigaiidinemad $1uiu 2 drad
sUuuumsaamzasimiauasmssdilimiauimiodu 1dus RR3 wuildunaiiasuasassd
WaEEUNBMAT TNTAMUNINITWULED RR-TB 9153 3 81108 ﬁgﬂuuumiéamﬁlﬂmﬁau

AWINDU laun RR2 WUNBEUNBZNONITANHYT NWIARNesiwuse RR-TB 1 2 81LAD WU
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NNFANDNNBIUEN IUIU 2 MIBEN WALNMATEUIMWUED RR-TB 11U 3 61IDEN WUNN

o P o o X ' o Y o A ] A o o
q@ﬂa’]LﬂﬂLNaQﬁﬂujﬂ NgﬂLLuUﬂ13ﬂ9811NLﬂuﬂuﬂﬁﬁ’)ﬂau v[,ﬂl,l,ﬂ RR7 WUT]E]']Lﬂ'ﬂﬂiSﬂL!S

NYAzdENeIgUN 3

#1399 3 JULuUMIAaEN Rifampicin uazanwuznlizadingn (N = 22)

. B . . sUwuuMsABEN Rifampicin
anwaiz luapaiag

RR1 RR2 RR3 RR4 RR5 RR6 RR7 RRS8 I
TIN 1 1 2 7 7 2 1 1 22
LNE
218 1 1 1 5 5 1 0 1 15
VAN 0 0 1 2 2 1 1 0 7
E]’]EI‘
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