
͔͔́ͯ͋ͪͯ͘͟͡ ͍ нлмт ͎ͦ͒ͯΥ ͙ͨͦͫ͟ ͍ͤͦ·ͻ ͔ͪ΄͔͙͚ͤ 
͔͔ͨͪ͒ ͙͡ͼͦͣ ͍ͤͦ·ͻ ͍·͍͍ͦͦ͘ 

φ̊ ̒̉̍̐̏̈̉̔̍ ̐̏ ̃̏̐̑̏̒́̍ ̘̠̌̆̆̎̉ ̓̔̂̆̑̋̔̌̆̈́ ɀ 
˙̉̎̉̒̓̆̑̒̓̃̏ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ˝̆̒̐̔̂̌̉̋̉ ˎ̝̆̌́̑̔̒ȟ ˝̆̒̐̔̂̌̉̋́̎̒̋̉̊ 
̘̎́̔̎̏-̘̐̑́̋̓̉̆̒̋̉̊ ̗̆̎̓̑ ̝̐̔̌̍̏̎̏̌̏̄̉̉ ̉ ̓̉̈̉́̓̑̉̉̕ȟ ͼˏ̘̑́̉ ̂̆̈ 

̗̄̑́̎̉ͼȾ Médecins Sans Frontières  

1- ς ̍́̑̓́ ςπρχ ̄Ȣȟ ˙˕˚˞˗ȟ ˎ˒˘ˍ˝ˠ˞˩ 

˿͙ͦ͗ͤͦͫͭ͡ ͍ ͙͎͙͔͒͊ͤͦͫͭ͟ ˸ ˶̂ ́ˣ 
˨͙͔͊ͤ͊͡ ˸ Φ ͙̉ ͙ͪͦ͡͡ 

San Raffaele Scientific Institute 

SRL and WHO CC ITA98 

˸͙͊ͤ͡Σ ˮ͙ͭ͊͡Ύ 



˾ˢ˭̌̒˿˹˩˹ˮ˩ 

˿͔͙͔ͦ͒ͪ͗͊ͤ ͔͔ͨͪͤͭ͊͘ͼ͙͙ ͍ͦͫͤͦ͊ͤͦ ͤ͊ ͤ͊ͯ;ͤ·ͻ 
͒͊ͤͤ·ͻΣ ͔ͤͦͭͦͪ͟·͔ ͙͘ ͦͭͦͪ͟·ͻ ͒ͦ ͙ͫͻ ͨͦͪ 
͙͙͊ͤ͊ͪͯ͘͡ΌͭͫΎΦ 

˿͔͙͔ͦ͒ͪ͗͊ͤ ͍ͦͫͤͦ͊ͤͦ ͤ͊ ͙ͣͦͻ ͍͔ͫͦ͋ͫͭͤͤ·ͻ 
͍͎͘͡Ύ͒͊ͻ ͙ ͔ͤ ͔ͦͭͪ͊͗͊ͭ ͚͊ͦ͟͟-͙͋ͦ͡ ͦͺ͙ͼ͙͊͡Έ͚ͤͦ 
͙ͨͦ͘ͼ͙͙Φ 

ˤ˻˭ ͍͔͔ͨͪͦ͒ͭ ͙͔ͫͦ͋ͪ͊ͤ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ 
͙ ͔͙ͦ͋ͫͯ͗͒ͤΎ ͔ͤͦͭͦͪ͟·ͻ ͔ͭͣ ͔͔ͨͦ͒ͤ͘ ͍ нлмт ͎ͦ͒ͯΦ 



˿˻˨˩˾ˬˢ˹ˮ˩ 

Å˾ ͦ͡Έ ́˶̉ ͟ ˽́˽ н-͎ͦ ͪΎ͒͊ ͔ͣͭͦ͒ͦͣ ͙͊ͤ͊͊͘͡ 
͙͎͔͙ͦͦͤͯͦͭ͒ͤ͟͡͡·͙ͣ ͘ ͙ͦͤ͒͊ͣ όLPA) ͤ ͊ ͔͍ͨͪ·ͻ 
Ήͭ͊ͨ͊ͻ ͍͔͔͙͒ͤΎ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˸˶̂ ́ˣ 

 

Ǻ ˶̉ ͟ ͍ͤͦ·ͣ ͔ͨͪͨ͊ͪ͊ͭ͊ͣ 

 

Å˹ ͍ͦ·͔ ͔ͣͦͯ͟͡͡Ύͪͤͦ-͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͔ͭͫͭ· ͒͡Ύ 
͙͎͙͙͒͊ͤͦͫͭ͟ ˸˶̂ ́ˣ ͙ ͔ͭͫͭ·Σ ͦͭͦͪ͟·͔ ͨͦΎ͍ΎͭͫΎ ͍ 
͋ͯ͒ͯ΅͔ͣ 

 



˿˻˨˩˾ˬˢ˹ˮ˩ 

Å˾ ͦ͡Έ ́˶̉ ͟ ˽́˽ н-͎ͦ ͪΎ͒͊ ͔ͣͭͦ͒ͦͣ ͙͊ͤ͊͊͘͡ 
͙͎͔͙ͦͦͤͯͦͭ͒ͤ͟͡͡·͙ͣ ͘ ͙ͦͤ͒͊ͣ ͤ͊ ͔͍ͨͪ·ͻ Ήͭ͊ͨ͊ͻ 
͍͔͔͙͒ͤΎ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˸˶̂ ́ˣ 

 

Ǻ ˶̉ ͟ ͍ͤͦ·ͣ ͔ͨͪͨ͊ͪ͊ͭ͊ͣ 

 

Å˹ ͍ͦ·͔ ͔ͣͦͯ͟͡͡Ύͪͤͦ-͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͔ͭͫͭ· ͒͡Ύ 
͙͎͙͙͒͊ͤͦͫͭ͟ ˸˶̂ ́ˣ ͙ ͔ͭͫͭ·Σ ͦͭͦͪ͟·͔ ͨͦΎ͍ΎͭͫΎ ͍ 
͋ͯ͒ͯ΅͔ͣ 

 



ˢ˶̎́˩˾˹ˢ́ˮˤ˹̍˩ ˾˩ˬˮ˸̍ ˶˩̉˩˹ˮ̒ ˸˶̂ ́ˣ/  
˾˩ˬˮ˸̍ ˿ ˽˾ˮ˸˩˹˩˹ˮ˩˸ ˹˻ˤ̍̆ ˽́˽ 

̂ͦͪͦ͟;͔ͤͤ·͚ ͔͙ͪ͗ͣ ͔͡;͔͙ͤΎ ˸˶̂ ́ˣ 

Regimen composition 

4-6 Km-Mfx-Pto-Cfz-Z-Hhigh-dose-E / 5 Mfx-Cfz-Z-E  



̅˩˹˻́ˮ˽ˮ̉˩˿˴ˮ˩ ˸˩́˻˨̍ ˹˩ ˽˻˨̆˻˨̒́ 
˨˶̒ ˣ̍˿́˾˻˥˻ ˿˴˾ˮ˹ˮ˹˥ˢ 

Å͔͙͙̅ͤͦͭͨ;͔͙͔ͫ͟ ͔ͣͭͦ͒· 

 

 

 
 

Å˹͔ͦ͋ͻ͙ͦ͒ͣ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚ ͔͍ͨͦͫ 
Å˹͔ͦ͋ͻ͙ͦ͒ͣ͊ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͊Ύ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ 

Å˹͔ͦ͋ͻ͙ͦ͒ͣ͊ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ 
Å˹͔ͦ͋ͻ͙ͦ͒ͣ͊ ͋·ͫͭͪ͊Ύ ͙ͭͪ͊ͤͫͨͦͪͭ-
͍ͪͦ͊͟ ͦ ͋ͪ͊͘ͼ͍ͦ ͙͎͙͍ͣͪͦͦͪ͊ͤͣͦ͘͟  
о ͊ͫͫ͊͟͡ ͎͔͙ͨ͊ͭͦͤͤͦͫͭ ͙ͨͪ 
ͫͦ͋͡Ό͔͙͙͒ͤ ͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ͔͙ͪ͗ͣ͊ 
 

 

Åˤͦͨͪͦͫ· ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙: 
V˿͔ͪ͒· 
V˴͙͙ͪͭ;͔͙͔ͫ͟ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ 
Å˸͔ͻ͙͊ͤͣ͘ ͔͚͍͙͒ͫͭΎ ͔͍͙ͤͫͪ͊ͤͣ ͫ 
άͭ ͔͙͍͙͔ͫͭͪͦ͊ͤͣ ƛƴ ǾƛǘǊƻέ 

Å˿͙ͭͦͣͦͫͭΈ 
Åˤ͔ͪͣΎ ͨͦͯ͡;͔͙ͤΎ ͔ͪͯ͘͡Έͭ͊ͭ͊ 
Å˴͊;͔͍ͫͭͦ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 

 
 

ɺʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʊʃʏ ʥʘ ʧʣʦʪ. ʩʨ. 

ɺʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʊʃʏ ʥʘ ʞʠʜ. ʩʨ. 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ  

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ 

15-35% ͗ ͙͙͔͒͟ ͔ͫͪ͒· 
1-15 ͨ ͦͭͤ͡·͔ ͔ͫͪ͒· 

1                                      25                              
>60 



˸˻˶˩˴̂˶̒˾˹˻-˥˩˹˩́ˮ̉˩˿˴ˮ˩ ́˩˿́̍Σ 
˾˩˴˻˸˩˹˨˻ˤˢ˹˹̍˩ ˤ˻˭  

ÅGenotype MTBDRplus, NIPRO NTM+MDRTB, Genotype 
MTBDRplus V2: TB, RIF-R (rpoB) and INH-R (katG, inhA) 

ÅGenotype MTBDRsl V2: TB, FQ-R (gyrA, gyrB) and SLID-
R (rrs, eis) 

Boehme CC et al. N Engl J Med 
2010;363:1005-1015. 



˾˻˶̎ LPA ˴  ˽́˽ н-˥˻ ˾̒˨ˢ ˤ ˤ˩˨˩˹ˮˮ 
˸˶ ̂́ ̂ˣ˩˾˴̂˶˩˭ˢ 



˥˩˹˻́ˮ˽ˮ̉˩˿˴ˮ˩κ̅˩˹˻́ˮ˽ˮ̉˩˿˴ˮ˩ 
˸˩́˻˨̍Υ ˾ˢ˿̆˻ˬ˨˩˹ˮ̒ 

Å˿ ͍Ύ͊ͤͤ͘·͔ ͫ ͊͋ͦͪ͊ͤͭͦͣ͡: 
Åx ͊ͤ͊͡Έͤ·͔ ͦ΄͙͙͋͟ 

Åˮ ͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ 

Å˿ ͍Ύ͊ͤͤ͘·͔ ͫ ͨͪͦͭͦͦͦͣ͟͡:  
Å˿ ͔ͪ͒· 

Å˴ ͙͙ͪͭ;͔͙͔ͫ͟ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ 

Å˥ ͔͔͚ͭͪͦͯͫͭͦ;͙͍ͦͫͭΈ 

Å˹ ͔ͻ͍͊ͭ͊͟ ͙͚ͤ͊ͤ͘ 
˾͊ͤ͘·͔ ͍͎͘͡Ύ͒· 



Included in LPA Hain MDRplus and sl 

˻˿˹˻ˤ˹̍˩ ̂̉ˢ˿́˴ˮ ˨˹Σ˴ ˻́ˤ˩́˿́ˤ˩˹˹̍˩ ˭ˢ 
˾ˢ˭ˤˮ́ˮ˩ ˶˩˴ˢ˾˿́ˤ˩˹˹˻˯ ̂˿́˻˯̉ˮˤ˻˿́ˮ 



 
˭͙͔ͤ͊ͤ ͔ͨͪͦ͋͊͒͊͡Ό΅͙ͻ  
͍ ͔͎͙͔ͪͦͤ ͣͯͭ͊ͼ͙͚ 

͎͔ͨͦͣͦ͊ͭ ͍ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙͙ 
͒͊ͤͤ·ͻ 



̅́˻˾̆ˮ˹˻˶˻˹̍ 

OFX (  ̂30, ̉  160): ;͍ͯͫͭ-ͭΈ 93.3%, ͫ ͔ͨͼ-ͭΈ98.8% 

MFX05 (  ̂27, ̉  163): ;͍ͯͫͭ-ͭΈ 88.9%, ͫ ͔ͨͼ-ͭΈ 96.3% 

MFX2 (  ̂8, ̉  182): ;͍ͯͫͭ-ͭΈ 100.0%, ͫ ͔ͨͼ-ͭΈ 87.9% 

gyrA gyrB 
No. of isolates 
with resistant 

phenotype (OFX) 

No. of isolates with 
susceptible 

phenotype (OFX) 

No. of isolates 
with resistant 

phenotype 
(MFX 0.5µg/mL) 

No. of isolates with 
susceptible 
phenotype 

(MFX 0.5µg/mL) 

No. of isolates 
with resistant 

phenotype 
(MFX 2.0µg/mL) 

No. of isolates with 
susceptible 
phenotype 

(MFX 2.0µg/mL) 

Mut_class_ 
OFX 

Mut_class_
MFX 

Gly88Ala WT 1 0 1 0 0 1 High NA 

Ala90Val WT 5 0 3 2 0 5 High High 

Ser91Pro WT 1 0 1 0 0 1 High High 

Ala90Val + Asp94Ala WT 1 0 1 0 1 0 High High 

Ala90Val + Asp94Asn WT 1 0 1 0 1 0 High High 

Ala90Val + Asp94Gly WT 2 0 2 0 1 1 High High 

Ala90Val + Ser91Pro WT 1 0 1 0 1 0 High High 

Asp94Asn WT 2 0 2 0 1 1 High High 

Asp94Gly WT 10 0 10 0 2 8 High High 

Asp94His WT 1 0 1 0 0 1 High NA 

Asp94Gly Ala504Val 1 0 1 0 1 0 High High 

WT Arg446Cys 1 0 0 1 0 1 NA NA 

WT Thr500Asn 1 2 0 3 0 3 NA NA 

  TOT 28 2 24 6 8 22     

Mutation analysis: WHO and Countries, in submission 
Mutation classification: Miotto et al, in submission 



ˮ˹̌˩˴̇ˮ˻˹˹̍˩ ˽́˽ н-˥˻ ˾̒˨ˢ 

AMK (  ̂24, ̉  157): ;͍ͯͫͭ-ͭΈ 87.5%, ͫ ͔ͨͼ-ͭΈ 98.7% 

CAP (  ̂22, ̉  155): ;͍ͯͫͭ-ͭΈ 95.5%, ͫ ͔ͨͼ-ͭΈ 98.7% 

KAN (̂  30, ̉  151): ;͍ͯͫͭ-ͭΈ 93.3%, ͫ ͔ͨͼ-ͭΈ 82.8% 

Mutation analysis: WHO and Countries, in submission 
Mutation classification: Miotto et al, in submission 

rrs eis 

No. of isolates 
with resistant 

phenotype 
(AMK) 

No. of isolates 
with susceptible 

phenotype (AMK) 

No. of isolates 
with resistant 

phenotype 
(CAP) 

No. of isolates with 
susceptible 
phenotype 

(CAP) 

No. of isolates 
with resistant 

phenotype 
(KAN) 

No. of isolates 
with susceptible 

phenotype 
(KAN) 

Mut_class
_KAN 

Mut_class
_AMK 

Mut_class_
CAP 

a1401g - 21 2 21 2 - -   High High 

a1401g WT - - - - 22 0 High     

a1401g c-12t - - - - 1 0 High   

WT c-12t - - - - 3 20 Minimal   

WT c-14t - - - - 2 3 High   

WT g-10a - - - - 0 3 High   

  TOT 21 2 21 2 28 26       

AMK ͙  CAP: ͫ ͔͍͔͙͍͙͔ͤͪͦ͊ͤ͟ rrs 
KAN: ͫ ͔͍͔͙͍͙͔ͤͪͦ͊ͤ͟ rrs ͙  eis  



˾ˮ̅ˢ˸˽ˮ̇ˮ˹ 

RIF (  ̂93, ̉  98): ;͍ͯͫͭ-ͭΈ 94.6%, ͫ ͔ͨͼ-ͭΈ 92.8% 

Mutation analysis: WHO and Countries, in submission 
Mutation classification: Miotto et al, in submission 

rpoB 
No. of isolates 
with resistant 

phenotype (RIF) 

No. of isolates 
with susceptible 
phenotype (RIF) 

Mut_class_
RIF 

Asp435Glu + His445Asn 1 0 Minimal 

Asp435Tyr 3 2 Moderate 

His445Arg 2 0 High 

His445Asp 24 1 High 

His445Leu 5 0 High 

His445Phe 1 0 High 

His445Tyr 1 0 High 

InDel 432 1 0 NA 

Leu430Pro 0 2 Minimal 

Ser450Leu 49 2 High 

Ser450Trp 1 0 High 

TOT 88 7   



ˮ˭˻˹ˮˢ˭ˮ˨ 

INH (  ̂118, ̉  73): ;͍ͯͫͭ-ͭΈ 98.3%, ͫ ͔ͨͼ-ͭΈ 100.0% 

Mutation analysis: WHO and Countries, in submission 
Mutation classification: Miotto et al, in submission 

katG inhA 
No. of isolates with 
resistant phenotype 

(INH) 

No. of isolates 
with susceptible 
phenotype (INH) 

Mut_class_
INH 

Ser315Thr WT 54 0 High 

Trp321Stop WT 1 0 High 

Ser315Thr c-15t 40 0 High 

Ser315Thr t-8a 1 0 High 

Ser315Thr t-8c 18 0 High 

WT c-15t 2 0 Moderate 

  TOT 116 0   



˽ˮ˾ˢ˭ˮ˹ˢ˸ˮ˨ 

PZA (R 83, S 114): ;͍ͯͫͭ-ͭΈ 97,6%, ͫ ͔ͨͼ-ͭΈ 97,4% 

Mutation analysis: WHO and Countries, in submission 
Mutation classification: Miotto et al, in submission 

pncA sequencing 
No. of isolates with 
resistant phenotype 

(PZA) 

No. of isolates with 
susceptible 

phenotype (PZA) 

Mut_class_
PZA 

a-11g 3 0 High 

Ala102Pro 1 0 NA 

Ala102Thr 1 0 NA 

Asp49Asn 1 0 High 

Asp49Gly 23 1 High Wayne pos, mut dp 

Glu37Stop 1 0 High 

Gln10Arg 1 0 Moderate 

His51Gln 1 0 High 

His137Asn 1 0 NA 

His57Asp 5 0 High No M. bovis 

Ile133Thr 1 0 Minimal 

His82Arg 5 0 High 

InDel 131 4 0 High 

InDel 133 1 0 High 

InDel 136 1 0 High 

InDel -7 1 0 NA 

InDel -5 1 0 High 

InDel 16 2 0 High 

InDel 39 1 0 High 

Leu85Pro 3 0 High 

Leu172Pro 5 0 High 

Met175Ile 0 2 Moderate Wayne neg 

Met175Thr 1 0 High 

Met1Thr 1 0 NA 

Pro62Leu 2 0 High 

Trp68Gly 9 0 Moderate 

Thr142Met 1 0 High 

Val7Ala 2 0 NA 

Val7Gly 2 0 High 

TOT 81 3   



Koser et al 2017 

ˮ˹́˩˾˽˾˩́ˢ̇ˮ̒ ˾˩˭̂˶̎́ˢ́˻ˤ LPA: 
˽˾ˮ˿̂́˿́ˤˮ˩ ˸̂́ˢ˹́˹˻˯ 
˽˻˿˶˩˨˻ˤˢ́˩˶̎˹˻˿́ˮ 

Å˩ ͙ͫ͡ ͍·Ύ͍͡Ύ͔ͭͫΎ ͣͯͭ͊ͤͭͤ͊Ύ ˨˹˴ όMUT)Σ ΄ͭ͊ͣͣ 
͒ͦ ͔͚ͤͦͭͦͪͦ͟ ͔͔͙ͫͭͨͤ ͚ͯͫͭͦ;͙͍ 

Å˹ ͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͫ͟͡Ό;͙ͭΈ:  
Å˿ ͯ͡;͚͊ͤ·͔ ͦ΄͙͙͋͟ 

Å˴ ͪͦͫͫ-͙ͦͤͭ͊ͣͤ͊͟ͼ͙Ό 



Koser et al 2017 AAC 

ˮ˹́˩˾˽˩́ˢ̇ˮ̒ ́˶̉ ˴ ̅́˻˾̆ˮ˹˻˶˻˹ˢ˸ 
˸˩́˻˨˻˸ LPAΥ ˻́˿̂́˿́ˤˮ˩ 
˽˻˿˶˩˨˻ˤˢ́˩˶̎˹˻˿́˩˯ ˨ˮ˴˻˥˻ ́ˮ˽ˢ 

Å˩ ͙ͫ͡ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͔͎͔ͨͪ͒ͨͦ͊͊ͭͫ͡Ύ ͤ͊ ͍͔ͦͫͤͦ 
͍͙ͦͭͫͯͭͫͭΎ ˨˹˴ ͙͎͒ͦͦ͟ ͙ͭͨ͊Σ ͔ͫͭΈ ͙ͭͪ 
͍͙ͦͣͦ͗ͤͦͫͭ͘Υ 
Åˮ ͙ͫͭͤͤ͊Ύ ͚ͯͫͭͦ;͙͍ͦͫͭΈ (G88C, G88A, D94Y (ͦͤ͒͘ 3C) 

Å˿ ͙͙͙ͤͦͤͣ;͔͙͔ͫ͟ ͣͯͭ͊ͼ͙͙ 

Å˹ ͔͙͙͙ͫͤͦͤͣ;͔͙͔ͫ͟ ͣͯͭ͊ͼ͙͙Σ ͦͭͦͪ͟·͔ ͔ͤ ͍·͘·͍͊Όͭ 
͚ͯͫͭͦ;͙͍͙ͦͫͭ 

 

ˤ ͙͔ͣͪ ͙ͭ͊͟ͻ ͫͯ͡;͔͍͊ ͣ͊ͦ͡Σ ͤͦ ͙ͦͤ ͎ͣͦͯͭ ;͊ͫͭͦ 
͍͔ͫͭͪ;͊ͭΈͫΎ ͍ ͔ͦͭ͒͡Έͤ·ͻ ͦ͋͊ͫͭ͡Ύͻ 



Koser et al 2017 AAC 

˶˻ˬ˹˻˽˻˶˻ˬˮ́˩˶̎˹̍˩ ˾˩˭̂˶̎́ˢ́̍ ́˶̉ 
˴ ̅́˻˾̆ˮ˹˻˶˻˹ˢ˸ ˸˩́˻˨˻˸ MTBDRsl 

Å˨ ͍͚ͦͤ͊Ύ ͣͯͭ͊ͼ͙Ύ ͍ ͎͔͔ͤ gyrA ͨ ͔ͪͨΎ͍͔ͭͫͭͯͭ ͍ͫΎ͘·͍͙͊ͤΌ ͫ 
ͦͤ͒ͦͣ͘ WT2 
ÅAcc/Gcc T80A + gCg/gGg A90G  
Åʕ  ͔͍͙͙ͤ͊ͫͣ͘·ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ͔͙͍ͨͪͦ͒ͣͦͤͫͭͪͪͦ͊ͤͦΣ ;ͭͦ Ή͙ͭ 
͍͚͒ͦͤ·͔ ͣͯͭ͊ͼ͙͙ ͔ͤ ͍͔͒ͯͭ ͟ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ό ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͙ͤ ͟ 
ͦ͒ͤͦͣͯ ͙͘ ;͔ͭ·͔ͪͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͊ͫͫ͊͟͡ ͺͭͦͪͻ͙͍ͤͦͦͤͦ͡, 
͙͔ͨͪͣͤΎ͔ͣ·ͻ ͍ ͔͡;͔͙͙ͤ ͔͔ͭͯ͋ͪͯ͊͘͟͡ 
ÅPossible hypersensitivity to FQs 
Åʕ ͦͣͦ͗ͤͦ͘ ͎͙͔ͨͪ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͟ ͺͭͦͪͻ͙ͤͦͦͤ͊ͣ͡ 
Å˽ ͙͍ͪΎ͊ͤ͊͘ ͟ ͔͔͔ͦͨͪ͒ͤͤ͡·ͣ ͎͔͎ͦͪ͊ͺ͙;͔͙ͫͣ͟ ͦ͋͊ͫͭ͡Ύͣ 

Å˿ ͙͙͙ͤͦͤͣ;͔͙͔ͫ͟ ͣͯͭ͊ͼ͙͙: 
ÅgcG/gcA A90A 
ÅatC/atT I91I ˤ ͙͔ͣͪ ͔͔͔ͣͤ 1%  

˹͊ ͔͔ͣͫͭ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ >5% ͡ ͚ͦ͗ͤͦ 
͚ͯͫͭͦ;͙͍͙ͦͫͭ 



˹˩˻́˶˻ˬ˹̍˩ ˤ˻˽˾˻˿̍ 

Å˴ ͊͟ ͙͔͔͙͍ͤͭͪͨͪͭͪͦ͊ͭΈ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·͚ ͔ͪͯ͘͡Έͭ͊ͭ 
́˶̉ ͟ ˽́˽ н-͎ͦ ͪΎ͒͊ ͍ ͍͙ͯͫͦ͡Ύͻ ͍·͎ͫͦͦͦ͟ ͔͔͙͋ͪͣͤ 
˸˶̂ ́ˣΚ 

Å˴ ͎ͦ͒͊ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͟ ˽́˽ н-͎ͦ ͪΎ͒͊Σ 
ͨͦͯ͡;͔ͤͤͯΌ ͔ͣͭͦ͒ͦͣ LPA ͤ ͔ͦ͋ͻ͙ͦ͒ͣͦ 
͍͔ͨͦ͒ͭͪ͗͒͊ͭΈ ́˶̉ ͺ͔͙͙ͤͦͭͨ;͔͙͙ͫͣ͟ ͔͙ͣͭͦ͒͊ͣΚ 

Å˴ ͙͔͊͟ ͔΅͔ ͙͎͙͒͊ͤͦͫͭ;͔͙͔ͫ͟ ͨͪͦͼ͔͒ͯͪ· 
͔ͤͦ͋ͻ͙ͦ͒ͣ· ͒͡Ύ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͟ 
˽́˽ н-͎ͦ ͪΎ͒͊Σ ͨͦͯ͡;͔͚ͤͤͦ ͤ͊ LPA? 

Å˸ ͦ͗ͤͦ ͙͡ ͔͒͊ͭ͡Έ ͎ͨͪͦͤͦ͘· ͤ͊ ͍͔ͦͫͤͦ ͪ͊ͤ͘·ͻ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦΚ 



˻͍͙͔ͭͫͯͭͫͭ ˨˹˴ WT, 
˨˹˴ ͔ͤ ͣͯͭ͊ͤͭͤ͊Ύ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ͭΈ ͊͟͟ 
͚ͯͫͭͦ;͙͍ͦͫͭΈ 

˽͍͔͙ͦ͒ͭͪ͒ͭΈ 
͔͍͔͙͍͙͔ͫͤͪͦ͊ͤͣ͟ 

˽͙͍͙͔ͪͫͯͭͫͭ ͣͯͭ͊ͼ͙͙Σ 
͍·͘·͍͊Ό΅͔͚ ˶̂ 

˽͍͔͙ͦ͒ͭͪ͒ͭΈ 
͔͡;͔͙͔ͤ 

˿͙͙͙ͤͦͤͣ;͔͙͔ͫ͟ 
ͣͯͭ͊ͼ͙͙/ͣͯͭ͊ͼ͙͙Σ ͔ͤ 
͍·͘·͍͊Ό΅͙͔ 
͚ͯͫͭͦ;͙͍ͦͫͭΈ 

˿͔͙͍ͦͪͪͭͪͦ͊ͭ͟͟Έ 
͔͡;͔͙͔ͤ 

˽͔͍ͦͫ 

͔͙͙̅ͤͦͭͨ;Φ ́˶̉ 

ˮ͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͤ͊ 
͍͔ͦͫͤͦ ͙͍͔ͫͭͤ͘·ͻ 
͎͙ͨͦͪ͊ͤ;ͤ·ͻ 
ͤ͊͘;͔͙͚ͤ  

˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 
͔͙͍ͫͦͪͪͭͪͦ͊ͭ͟͟Έ 
͔͡;͔͙͔ͤ 

ˢ˶˥˻˾ˮ́˸ ˮ˹́˩˾˽˾˩́ˢ̇ˮˮ 
˾˩˭̂˶̎́ˢ́˻ˤ LPA 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·͚ ͔ͭͫͭ: ͫ ͔͍͔͙͍͙͔ͤͪͦ͊ͤ͟ pncA 



 ˽ ͔͍͔ͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ 
͙͎͒ͦͦ͟ ͙ͭͨ͊Σ ͔ͤͭ 
ͣͯͭ͊ͼ͙͙ ͍ pncA 

˿;͙ͭ͊ͭΈ ˸˶̂ 

˾͔͊ͫͫͣͦͭͪͭΈ 
ͤ͊ͤ͊͘;͔͙͔ͤ 
ͯͦͪͦ͟;͔͎ͤͤͦͦ 
͔͙ͪ͗ͣ͊Σ ͔͙ͫ͡ 
͙͔͙ͨͪͣͤͣͦ 

˽͍͔͙ͪͦͫͭ ͺ͔͙͙ͤͦͭͨ;. 
́˶̉ 

˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 
͔͙͍ͫͦͪͪͭͪͦ͊ͭ͟͟Έ 
͔͡;͔͙͔ͤ ͙ͫͻͦ͒Ύ ͙͘ 
͔ͪ͘-͍ ́˶̉ 

ˢ˶˥˻˾ˮ́˸ ˮ˹́˩˾˽˾˩́ˢ̇ˮˮ LPA 

˹͔ͭ WT ˨ ˹˴Σ 

˩˿́̎ ͣͯͭ͊ͤͭͤ͊Ύ ˨˹˴ 

˻ͼ͔͙ͤͭΈ ͣͯͭ͊ͼ͙Ό ͙ 
ͯ;͍͊ͫͭͯΌ΅͙͚ ͎͔ͤ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ͭΈ ͊͟͟ 
͚ͯͫͭͦ;͙͍ͦͫͭΈ 

˽͍͔͙ͪͦͫͭ ͺ͔͙͙ͤͦͭͨ;. 
˨˹˴Σ ͙ͨͪ ͙͚ͤͦ͘͟ 

͍͔͔͙ͯͪͤͤͦͫͭ ͍ ͣͯͭ͊ͼ͙͙ 

˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 
͔͙͍ͫͦͪͪͭͪͦ͊ͭ͟͟Έ 

͔͡;͔͙͔ͤ ͙ͫͻͦ͒Ύ ͙͘ ͔ͪ͘-͍ 
́˶̉ 



Å˩ ͙ͫ͡ ͔ͤ ͍·Ύ͍͔ͤͦ͡ ͙͍ͨͪͤ͊ͦ͘͟ ͣͯͭ͊ͼ͙͙Σ 
ͯ͊͘͟·͍͊Ό΅͔͚ ͤ͊ ͚ͯͫͭͦ;͙͍ͦͫͭΈΥ 
Åˮ ͦ͘͡Ύͭ ;͍͍͙͔͔ͯͫͭͭͤ͡: 
Å͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ ͙ ͔ͫͨͼ͙ͺ͙;ͤͦͫͭΈ ͍͊ͪΈ͙ͪͯΌͭ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ 
ͪ͊ͤ͘·ͻ ͔͎͙͍ͪͦͤͦ ͙ ͔͍ͨͪͨ͊ͪ͊ͭͦ 

Åˮ ͦ͘͡Ύͭ ͍ ͔ͫ ͍ͪ͊ͤͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͚ͯͫͭͦ;͙͍Σ ͨͦͫͦ͟͡Έͯ͟ 
͙ͦ͟͡;͔͍ͫͭͦ ͚͒͊ͤͤͦ ͚ͣͯͭ͊ͤͭͤͦ ˨˹˴ ͔ͤ ͔͍ͨͪ·͙ͫͦ͡ ͎ͨͦͪͦ͊ 
͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ό͙͔ͤ͊ͨͪͣͪΣ ͔͔ͪ͒ͦ͟ Ύ͍͔͙͔ͤ͡ 
͎͔͔͔͙͔͙ͭͪͦͪͫͭͤͭͤͦͫͭ͘) 

Åˮ ͦ͘͡Ύͭ ͣ ͔ͦ͗ͭ ͋·ͭΈ ͚ͯͫͭͦ;͙͍ ͨͦ ͙ͨͪ;͙͔ͤ ͣͯͭ͊ͼ͙͚ ͍ 
͎͙͒ͪͯͻ ͯ;͊ͫͭ͊͟ͻΦ 

 



˽˻˾˻˥ ̂ˤ˩˾˩˹˹˻˿́ˮ ˤ ˻˽˾˩˨˩˶˩˹ˮˮ ˶̂ 

ȚȹȻȹȮȳ, ȺȻȳȸɊȽɆȰ ȭ ȯȹȵȫȲȫȽȰȶɇȸȹȴ ȷȰȯȳɁȳȸȰ ȬɆȶȳ ȫȯȫȺȽȳȻȹȭȫȸɆ ȯȶɊ 

ȵȶȫȼȼȳȿȳȵȫɁȳȳ ȷȾȽȫɁȳȴ M. tuberculosis 


