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Drug resistance of Mycobacterium tuberculosis in children

Soo Jin Lee, M.D., Young Min Ahn, M.D. and Hee Jin Kim, M.D."

Departments of Pediatrics. College of Medicine, Euli University. Daejeon
Department of Epidemiology. The Korean hstitute of Tuberculosis., Seoul Korea

Purpose : The rate of drugresistant tuberculosis (DRIB) in children is an indicator of the effectiveness of TB control
programs in the community. This study aimed to assess the prevalence of DR'IB in children and evaluate TB management.
Methods : Between January 1999 and dJuly 2007, drug susceptibility tests for antiIB drugs were employed for patients

aged less than 19 years with culturepositive TB.

Results : A total of 607 cases (16.6 %) were resistant to at least one anti“IB drug as follows: isoniazid (INH: 13.8 %), rifampin
(8.9 %), pyrazinamide @.2 %), streptomycin 3.7 %), ethambutol (EMB: 5.9%). and para-aminosalicylic acid (PAS: 1.9 %). Multi-
drugresistant (MDR) TB was found in 276 cases (7.6%): extensive drug resistant (XDR) TB, in 5 cases 0.2%). The rate of
resistance to at least one anti“IB drug in children aged >15 years (16.1 %) was significantly lower than that in children aged
{15 years 20.5% (P=0.016). The rate of resistance to at least one antiIB drug and multidrugtesistance in this survey
decreased significantly (X 0.001) as compared to the previous survey (1987-1995). The rate of resistance to INH EMB, and

PAS also significantly decreased (X0.05).

Conclusion : The rate of DR'IB in children in Korea has decreased over time: however, it remains higher than that in other
countries. MDR/IB and XDR‘IB are the emerging problems in Korean children. Therefore, the selection of effective drugs
through drug susceptibility tests and evaluating risk factors of resistant TB is essential to successful therapy and a decreased

incidence of DR'IB. (Korean J Pediatr 2009:52:6167)
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1. O &

19999 195E 20079 79704 digtAe g3 AAAFY v
AEEAARAZ T A AT G A )l vl 2 724 A
A} o # =] Mycobacterium tuberculosis?t =25 o] &2
o] et A HAE AAlE o F 194 oS e
shaArt.

2. 4

1) E3F1 AT wig wel [ﬂra} 4% NaOH=Z A 2|&
AAE 3% Ogawa wiX|ol] HEs & 35TCoA Higst] M.
tuberculosis7t w&d A5 FAHA A digk 7FFEAE AALE
Ganetti 570 7]1%% Ao =yl wel 22803 Lowen-
stein-Jensen WA oA HAFSFATE

2) Akl S d FAsA 9] FR9 44 7€ == INH
0.2 pg/mL, rifampin (RFP) 40 ug/mL, streptomycin (SM) 10
ug/mL, ethambutol (EMB) 1.5 pg/mL, kanamycin (KM) 40
ug/mL, enviomycin (EVM) 20 pg/mL, cycloserine (CS) 30
ug/mL, para—aminosalicylic acid (PAS) 2.0 ug/mL, ofloxacin
(OFLX) 25 ug/mL, prothionamide 40 ug/mL°]}
zinamide (PZA):E E2%¥(pyrazinamidase® )< AH&-3HA T}

3) THAl WA A &(multidrug-resistant  tuberculosis, MDR-
TB)2 #4 INH9 RFPol &4 W9l 2oz Aosqir.
B kA A A3 (extensive drug resistant tuberculosis,
XDR-TB)<2 INH®} REPell 718l fluoroquinolones 5 # 4=
17FA19} 37FA] A (capreomycin, amikacin, kanamycin) %
A2 17HA 6 B4 WA Ao w Qs

gl
=)
H

°H pyra-

T3 ¥ A5+ SPSS for windows 11.02 ©]-8-38}o] SA A2
Bt whE v} 1997 AT FAReRe] HAWLE chi-
square testE ©]-&3to] AL, AER A WA ES] Fol
W3l chi-square test for trendE ©]-&3ske] EAlskdT) Pak
°] 0.05 MRl A FAA Fodo] Ak FA ST
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1. Y &xte
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Am

T i gk 3,653 0L 1,56978(43.0%) 0] A o
Bt vol= 17.24(0-194) Rt A% Ex= 14 elskrt 10¢]
(0.3%) A3, thF-Eo] 134 o] 5~ Abz=7] d®olAtk(Fig. D).
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2. 2N CHEt LHYE

& 36537 T T 7HA o] ofAlel s WS Bl o
T 607 (16.6%) ATk ZH7be] ofAlol v IS INHel
EHEH WS Bl ¥ 50315(13.8%) o1, REPel thaliA
= 3267F(89%), PZAC] WaiA = 155 F(4.2%), SMell izl
Ae 13485(3.7%), EMBel diaixe 2157 5(5. 9‘7) PASe
A E 70T5(1.9%) ek, SHAWA AT 2768 7(7.6%) A
3 FHL AN A TS 57F(0.2%) A tHTable 1).

3. "au 2

Z O 2 F 164 ol gl A 1941 olsA Y] S
3,195 o] T}, 154 o]&}e] Ao} Fhzte] At ¥} Hlul ﬁﬁ o
g 7EA] o] A oAl S Holw Afv HhdS
16.1% = &0} 205%°] vl& 2314 ‘%‘9&‘4@20.016). 717}
oFAle] tigh WdS wlas] ®ots W INH, RFP, PZA, EMBe
A= ki, SM, PAS] thaix= Eskou AXCR
93 EAUTHP>0.05). THAAdAd o] xA| et v &S
e 74%2 Aol 87% W3] wekout FAH SR Fost
A= FATHP>0.05). FH FANAZ AT HadAT AR
tH(Table 1).
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Fig. 1. Age distribution.
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Table 1. Anti-tuberculosis Drug Susceptibility of M. tuberculosis

Drug resistance of Mycobacterium tuberculosis in children

1-15 yr 16-19 yr Total
Age P value
n (%) n (%) n (%)
Total tested 458 (100) 3,195 (100) 3,653 (100)
All susceptible 364 (79.5) 2,682 (83.9) 3,046 (83.4) 0.016
Any resistance 94 (20.5) 513 (16.1) 607 (16.6) 0.016
Resistance to
INH 75 (16.4) 428 (13.4) 503 (13.8) 0.175
RFP 44 ( 9.6) 282 ( 8.8) 326 ( 89) 0.663
PZA 28 ( 6.1) 127 ( 4.0) 155 ( 4.2) 0.120
SM 15 ( 3.3) 119 ( 3.7) 134 ( 3.7) 0.446
EMB 31 ( 6.8 189 ( 5.9) 215 ( 5.9) 0.834
PAS 6 (1.3 61 ( 1.9 70 (1.9 0.858
MDR 40 ( 87) 236 ( 7.4) 276 ( 7.6) 0.229

Abbreviations : INH, isoniazid; RFP, rifampin; PZA, pyrazinamide; SM, streptomycin; EMB, ethambutol; PAS, para-aminosalicylic

acid, MDR-TB, multidrug-resistant tuberculosis

Table 2. Trend of Anti-tuberculosis Drug Susceptibility of M. tuberculosis, 1999-2007

1999 2000 2001 2002 2003 2004 2005 2006 2007 P value
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) for trend
Total tested 227 (100) 322 (100) 317 (100) 260 (100) 375 (100) 502 (100) 723 (100) 619 (100) 308 (100)
All susceptible 174 (767) 245 (76.1) 254 (80.1) 201 (77.3) 306 (81.6) 434 (864) 624 (86.3) 531 (86.8) 277 (899) <0.001
Any resistance 53 (233) 77 (239) 63 (199) 59 (227) 69 (184) 68 (135) 99 (137) 88 (142) 31 (10.1) <0.001
Resistance to
INH 46 (203 65 (202 55 (174 54 (208 63 (168) 63 (125 76 (105) 74 (120) 25 (81) <0001
RFP 32 (14.1) 59 (18.3) 37 (11.7) 41 (158) 41 (109) 40 ( 8.0) 37 (5.1) 37 ( 6.0) 7 (23 <0.001
PZA 5(22 19(59 15(47 18(69 26(69) 24 (48 24(33) 24(39  7(23 0069
SM 16(70) 18(56  3(09) 14(54) 12(32 11(22 31(43 21(34 6(19 005
EMB 15(66 28(87 27(85 23(88) 30(80) 27(54) 32(44 32(52  6(19 <0001
PAS 5(22  12(37  3(09 2(08 6(16 8(16 17(24  7(11)  6(19 0348
MDR 28 (123) 49 (152 34 (107) 36 (138) 36 (96 37(74) 37(54) 34(55 5(16 <0001
XDR 00000 0000 0(00 0(000 0(000 0(00 2(03 3(05 0000 0062

Abbreviations : INH, isoniazid; RFP, rifampin; PZA, pyrazinamide; SM, streptomycin; EMB, ethambutol; PAS, para-aminosalicylic
acid;, MDR-TB, multidrug-resistant tuberculosis; XDR-TB, extensively drug-resistant tuberculosis

d Abe] 9} 20061 ol = INH, RFP, EMB, PZA SM, PAS (2001
ol = SM¥ #2) =ol%lar, 200519l INH, RFP, EMB, SM,
PZA, PAS <=ollom, 200730l &= INHel thdt iAol 713 &=
ka1, RFP¥ PZAVF 2] th& o3, SM, EMB, PAS7 2
o] 7} vokrh

g 7HA] ool A AY UdS Kol A= 19999
23.3%14 2007 10.1% % fFolstAl Haste AdFs Rt
(P<0.001). Z7te] ofAlel] gk v Fol& A AS vl INH,
RFP, SM, EMBell 3+ WAL fosiA daste 48S B
O WH(P<0.05) PZA, PASel dig uide & Wshrt ik oAl
yidAasho] =8k vlEE 19991 12.3%°1A4 20079 1.6%=
FolstA Hdaste AS RATHP<0.001). S FAWAEZ
312 2005197 2006l ¥ 242t 0.3%, 05% = WUEFSTH Table
2, Fig. 2).
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Fig. 2. Trends of drug resistant tuberculosis, 1999-2007.
Abbreviations : INH, isoniazid; MDR, multidrug-resistant.
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Table 3. Comparison of Two Surveys of Anti-tuberculosis
Drug Resistance Patterns in Age Group of 1-15 years: 1987-
1995 vs. 1999-2007

Previous survey Recent survey

(1987-1995) (1999-2007) P value
for trend
n (%) n (%)
Total tested 48 (100) 458 (100)
Resistance to
INH 14 (29.2) 75 (16.4) 0.027
RFP 8 (16.7) 44 ( 9.6) 0.126
PZA 4 (83) 28 ( 6.1) 0.548
SM 4 (83) 15 ( 3.3) 0.080
EMB 9 (18.7) 31 ( 6.8 0.003
PAS 7 (14.6) 6 (1.3 <0.001
INH+RFP 7 (14.6) 40 ( 8.7) 0.185
>1 drug 18 (37.5) 94 (20.5) 0.007
>2 drug 13 (27.1) 48 (10.5) 0.001
>3 drug 10 (20.8) 32 (7.0 0.001
>4 drug 7 (14.6) 20 ( 4.4) 0.003
=5 drug 4 (83) 10 ( 2.2) 0.014

Abbreviations : INH, isoniazid; RFP, rifampin; PZA, pyrazina-
mide; SM, streptomycin, EMB, ethambutol; PAS, para-amino-
salicylic acid

5. 19974 A7 ZAlQlol Hlw

1997 xE 1987dFE 19951 Apole] Aol A A U
AAE ZAFeE o)Wl 1999 AFE 2007 Alole] ZAME nlnE] W
W, & 7HA ool A Mloﬂ s Eol“ 345 37.5%°l
A 205% 2 frolstAl Ashs A4S BATHP=0.007). 279
ofAlel ik WA FolE AT RS UH INH, RFP, PZA, SM,
EMB, PASel tigh Zzte] Aol #4stlal o] 5 INH,
EMB, PASel Wit A& #iaE %74]%40 frel skt
(P<0.05), tHANE A o] atAsh= &&= dastd o T
Hog FolstAE AUTHP>0.05) (Table 3).
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