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Current Problems of Drug-Resistant Tuberculosis and its Control

Sang Jae Kim
(Korean Institute of Tuberculosis, Korean National Tuberculosis Association)

Drug resistance emerges wherever and whenever the microbial environment favors the selective
growth of drug-resistant mutants. Drug-resistant mutants can evade antimicrobial action of drugs by
modification of target molecules, by loss of an enzyme that converts drug molecules into active form, by
reducing permeability of cell walls or membranes to drug molecules, by operating drug efflux mechanisms
or by inactivating drug molecules. Such phenotypic changes of drug susceptibility result from the genotypic
mutations. However, not all genes related with antituberculosis drug susceptibility or their mutation sites
leading to the resistance have been found yet. ‘

Drug resistance develops mainly due to programmatic errors: inappropriate regimens;
non-adherence of the patients to therapy; OTC drug sale; interrupted drug supply; and unavailability of free
diagnosis and treatment. Such programmatic errors create drug-resistant cases, which then spread
drug-resistant organisms in the community, generating the primary drug-resistant cases. If such a chain is
established in a community, drug resistance among both new and previously treated TB patients will
inevitably increase.

There has been growing concern about the threat of increasing drug resistance to the tuberculosis
control program in many parts of the world. However, there is not much reliable drug resistance data to
support such concern. For this reason, the World Health Organization and International Union Against
Tuberculosis and Lung Disease jointly developed a global project on anti-tuberculosis drug resistance
surveillance in 1994. Since then, 65 countries completed at least the first survey on drug resistance
prevalence among newly registered TB patients. The data obtained from 1994 to 1999 appeared in two
monographs published by WHO in 1997 and 2000 and revealed that drug resistance is so ubiquitous as to be
encountered in every country.

Anti-tuberculosis drug resistance among previously treated cases is complicated by treatment failure
cases, relapse cases and return after varying periods of treatment. Unless their relative proportions reflect the
actual situation of those cases prevalent in the community and representative sampling is performed, the data
may not be reliable and may even be misleading. However, drug resistance of the previously treated cases
representing the actual situation would serve as a good performance indicator for a treatment program
because a high resistance rate is derived primarily from treatment failure cases due to a poor treatment
program. A low resistance rate indicates that the sample consists of mainly relapse cases and cases returning
after a short interruption of treatment. The representativeness of the previously treated cases appearing in the
two monographs is in question in many countries. The median of at least one drug resistance among four
major drugs tested (isoniazid, rifampicin, streptomycin, and ethambutol), was 25.2% (range, 8.3 to 68.5%)
and median MDR-TB, 8.7% (range, 0 to 48.2%) among those previously treated patients. Drug resistance
rates in 80% of the geographic areas ranged from 20.0 to 50.0% and MDR-TB, 3.1 to 28.1%.

Unless prompt and effective management of acquired drug-resistant cases is implemented, they
spread drug-resistant organisms in the community and some infected individuals develop TB with primary
drug resistance. The duration of illness of the drug-resistant cases, the extent of exposure, and virulence of
the drug-resistant organisms may determine the incidence of drug resistance among new cases. The median
of at least one drug resistance among new cases was 10.9% (range, 1.7 to 40.6%) and MDR-TB, 1.1% (range,
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0 to 14.1%). As isoniazid had been most extensively used since it was introduced to TB chemotherapy, H
resistance was most commonly encountered, showing a median of 6.8% (range, O to 28.1%), followed by S
resistance, 6.0% (range, 0 to 26.0%); R resistance, 1.4% (range, 0 to 16.2%); and E resistance, 0.6% (range, 0
to 11.1%). Drug resistance rates in 80% of the geographic areas ranged from 3.5 to 25.5% and MDR-TB, 0.1
to 5.3%. The 12 geographic areas had 3% or more of MDR-TB among new cases. The majority of MDR-TB
cases end up as incurable diseases and spread these deadly organisms in the community as noticed by several
MDR-TB outbreaks in certain areas. Increased MDR-TB will seriously threaten TB control programs in the
future. 'We must therefore exert our best efforts to prevent creating such cases by improving the cure rate of
newly diagnosed cases and aggressively intervening to identify and remove MDR-TB cases as soon as
possible.
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R E (BREICH L. Aia< &b EL
B3 DOT 217\, EHEL S N AL A BIEZIT
3] Z&T. Th global standard 7ZEWZA B,

HARDBIRIZEWRIE, HRZ 25 TEHEIT 15 7%
DA EORKBED 31.5%. ERBREKGEYENEFEE
FED548%ITAF ENTNBIZTERRW, 80k L
DERBENFREFID 153% % 5, C BFL, 18
MIFRBAMBREDZ VD, KVEERFEED
FHE2BN, PZA DFEANZDEDHNHZONH LN
72NN Z DEIRIT global standard 2 &M IFEEN T W
BHEEDLIBEERN,

H A& D ¥ 5 BIRBE ME W B B OB RE AR IR
46.6%. 1GHESET 29.8% T, GEt LIz BERNEIL
764% TH D, THUTHEFEMRBE S L TIEL RN,
UL, HROBEICK L THIE LR EITL TV,
WHO / IUATLD OH—~A F > A2 KB &, &ftft
BN R EE . A & B MESEIRED L T
WBOIZx L, @ B A5 ) B & O
BEEEBICERELTWS, QAERIZBIT S YETi
MR OEY, FAUVAEERTHEETH D
DITH L. BEMEOHEEID 2 FREER<Z>TY
%, ESAATIE. BEMEZEZDTWVEENT
HUTETNWBED, MHEIZEATNS, FFET
DBPFEEBEEL T St IZHEML ., #RmME
fLbiER, BEERICHNIREADEHICES &
FHEIND, WE WiED 570 (1) INHRFP,
PZA ZEOEREEHLERIES (2DOT DL D
WHEEE & HIT, “DOTS” strategy I ENS 58
NisBEE) SEE - TEREMNO THECHET &
WIBRWER] ORENSHOMERIAH - BEEH
WIIMETHBEE R 5,
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TR T B 1 o i 2 B

R THEIIEER AR EEZRTHEICE> T
D0, B - EFORR. AENE, FSESD
BRPOAELBPEHFIN TN D, Hi-okds
DT VLA T AN—FBETHIIHTY, RYSERE
CER114E) 2 3B ICBUTIEOBBIZ >V THRBLT 5,

1) BEORM, BAES, EREH [1275]
BREUEIE TIRERCBAEFROTE L LTH—1
TR, MROHE, REGEHOM L, AMERK.

BHEOM L, BEONERE, ERLOIERZE.

RRA K OBFE, ERGEESHTZ S ATV S,

2) JalH &=L TR [HERTROEHEA~]
OBATIED R 5T R ITER BB L 2 TH - T,
RGO FBITETREFE TR, EERGBEE
DFNHF DT, EEOBR S BHF-Ox H o2
SERNTVD, OREMGR TOFERHEOEH*
RFREY — A F U RD U RT AR, B,

REYYEE TII@EZOBH T HLEH. GOMRSAZ: &0
MHMEE OJEH ., @0 ERICHEBNEZTHEN D 2,

3) EYBhIE & AME~DELE (35 & FHex])
OB THEOREEIE (285) . AFTHHEA (29%) 1%
ENHIRCHE N 2 < 8RBl N 2 F = e, @FD—FT,
AF@SICEEL T, BRREECHD T8 - EEo
FheE ] BV, OBBEBERITIIAMEDIIENS
DEENVR, FERBETH IO AFMEDOE
FEDOFIENEKRTH S,

4) FEFRYE, Mk PR [BEfRE D)
ORIYEE T, MR 0BRSS EE IR
RFHOBHBEEVHARIN TS, QHIFETIE
E NREENE RO B I EBEZ O EE SR S h
TV, QBEMERDSOEREEIZMEFITH D0,
M ERROHEEE ICBECW BB N RN,

5) BHEARIOE~OXS  [#2 & FHHNAR]
OEZER A7 ) —=2 7 (EREHRD) O
IERBIRMR I ) —=2 2 (NA Y RT T—F)

DERBRE PSR TVWDS, OQARIZERSES
BENWDRHLEFNETHE FTrov—rn—
T VWb BEEE) ~D@EBOMBEMN, BN

(LXK 2 32 PR BERT)

HBEURRAREDEROE, S— M EEOHEM
7% EDBRFHEOEIZIIE L TWHRY, @FBEN
RO NEAHERGEOFEBMIBE 72 &, g LR
REE~DREF T T B3N+ TR,
6) XPEEM EOIEERE [N~z ]
OHfEEDZICB VT, BEHHRZEME I mbH
T2E{/RNVERH DN, TFREBERD, xHE
DREICAFE FRERE) ZAELSERE LTH
FMZZ2 o T /AT, SR Y E 2T D720 DEREE
HEZ2ENTHRY, QAETERETIIAKENRT
EREEZMOBEHEAICERTAIZ L L 2oTH
BB DD, BEERELESCRRLIEXIRELE OB
RIPHEBLURVEEORELAYC LA, B
ZIRDBTENLZ B L TE B,
7) HIROFEFIIE U R [ #5534 ]
OHUR D EIERRE IS U T, £FE—# TRV
MEOEMPRESNTNE*, ZhEmiEL Lo
D, BELTOMR—MEBERUI-EEZRNBLEL 2
Do BB, EE-BETRWVEETHEROF L LT
ITHAMEDR 5D, QRRYYETE TIIEEN R TR
EORENPBRESINLTNS,
8) EEBIEEZOILT [Zva 27 z21—]
B e IR IC B WO CBERIEAIERIT 22T A ?
B 1 IEEDOTSIEE D L7z BRREIZ R B D3
Bl 2 - FEZEREIROBA O OEROE DRl
ROMMEE R AEMBUIERITIFETE DD,
9) RRPMER~HA D, FEEE [ERR]
HEOE—RFENRE LiEde LTRE
OB RIBYLE R IR DR
FEORRYYEIRIIRRRE 2 EE LIZIERTHY |
B PERR YL AE X R 1255 )
OFRFE (BER OBENS, EBRRHEE LY
b ML better (FERZERE BT 1 - 2 FEmY
FED48fE, 1 ~ 3 FERMYLIE D 10f%)
Email : inagaki@tokyo-eiken. go. jp
* 10 2 1T HROMEZANE. AAERRELSTHERS. 2
0014F11A. % 2 : BADRKZRHEE O HH S ER 52
(AR L E=—) . 2001.1.
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FENE 7% 35 200243 A

Hu 5 S HE R R OFERE X R

Rz Bz

(75 sy HERF R D EIK]

HKBEORERERIL, BETHiEZEARL L
EEEOBESDEZEL, BEEIELIKEL
7o L LBER LRI, ZOHBRRICEY A
Hohnd, BERIISTH, BCREERICHA~T
EACE L, ERTIIEERROEREFRXE
% & D - B ESTER LTV 2, BRICES
< R ERER AR R R OIRR 2R L TR Y,
HOR A LTS U7 R R A HEE S D AT L3
LYMWRDODHLNTND, 2D XD BRKEDRINT,
2000 4 4 B (2 #7 HEHERE —IEIE D HEAT STz,
HEERBE LG DAY v NEAENLIZRER
BIERERRD N TS, SEIE, TOERR
L% DOBER L EHW L b, I oHERNKO
HEERROED FERE LV,

Gtz st | O 7 e R D LI D HE =K

1) EIERFLICET 2 HuliE ZOIER

EERBROHMEFRREIBO TREL, #
ko TEEEME] EEicmz <, KEmm~DR
ELREA TS, 77, REORBZEEL, &
B, EERROBRRETEEHTLE, KU
BESHICEENRWVEERERE~DRELE
DTG, BEERROBERECRELDOR
WARRBOT, HIBEOREOREICISLLE
EEROERBIRD N TN D,

2) FERRER OB D HURRZEDIER

2 EICREFTOBERAET T, FHERD
BIZBT IS EBILRL TV D, T2 i
XBBECHEEREZR EOBREMMOREL
AL ERoEREBE L &) kA REETT

(LlFr AT LR AT

bR, EHNMRY (EMERD R
) DFIER X OEMREICET 5 RERTRE
ERBEIMLSTND, EEEBEOFMMECE ORER
MERESNT, ANBHIBRREMOBEILZ E2
B SN T, BEEFRDOEMIMERR
ZIIOWVWTH RN EFLMNEA TN D,
LinL, HoOEREEICR T 2EZOLE - 2
FRHERE DS+ 43 TRUVIRI T CELEMFICHETERE
TR LR, RBOEBMET LTV 2L H
D, EFARREXER EOEEERE~ORIGHERE
b,

(31 77 5112 23 < FERERT SR O HEHE]

HBAR DO RIEICIE, #EFROKREINEET
bBb, FTOROITIE, FHEERF R HIREHEIZIS
U7z THGRERZTBAETE] #REL, ZhziRE
FraEni b oo THE LFMET 2 AT L2034
BEThb, 2120, HEMFREM TIIHEZEOERN
ENDRNOT, KT w7 B TOEMKE
il (BERFEEOBELED) OREHRDDL
h5, BRSEDREFTNICOWVWTL, FEOEM
PEREIR 2B LI BEAEZ ST, EHEET
REEFFOLEBELZATT L EBLETH D,

1, #EFSHEIITHBRREDORTLHY,
(R 28 O T ATBHRERICIE, iR T, 1ol
WHIRT, LW REBRHRED TS DRREEL
BICERT D Z EBRDHLNT VD, TREEITO
WHREIZL Y, BERICRISEEBOERM
LAMESEOBEEREIE LTS, BED TR
oMt ICEBRET, TEHE L EREBRESO%
BB HIREICERNT DLERHS D,
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REREZ SR RE 2 D Bhra) & 3RRE

Bk FUE#H CRREMEDS)

B

ez

TSGR FRB TH D LS THRE TN,
R BOWGBIERBERISOS R N, Eiokbinge
TAFEREERBIEEIIL D I EHBRELEORT
LIANMZER ST I e, #5BTH S N SHERDZRE,
B REDTE ERBIEE DR ¥ TH D &
BEAOEETH S, —F. EICHT 2BEH%
FHHY o077 —IRTH 1 IR &E L TW 5,
BCG 77 F IWMT PPD RBMGRE 2 5%
THM, BINE TETHEGER I OMIDNT
39 BT, CTL OBSIZOWTHa
T ARBTELNTOARN, BB 2REHRE
EEREITIE, BT bhA CERLELE T MRS
DEDEIBREEDING U ADNS A TVBDTH A
S REFERNCAD &, WEENT IO Ty —T0
REEIAT—7 4 5MRNFEETH S 2 LT3
BORMNIZV, Lo UIAIBSGEEIER L~ 7 07
7PN THBBICRE X o0, f[lEk) vy —
LEBROMEZAFTEDON, REFSKE H37RY
DEYT ) LANASMCEINSTHRAI N TN
ZEEIMOTHS,

DRI L FERIZRED B Sl pseht
BAEE DX I HARITH D, (4538 5 O TEEBaH R
SRR SO EBREICT 3 2 2B &
LTREE:. BEORAEIZBVTENENHL
HSIB THIREHEE L TW S & IZBEENL L., 4487
—VIREEL=H LW S ENSITES THELS T
ETH5.

FERRIC BT BRI RSB 2 e T R bE
BHRRFELUT, MOMBEICIZS S NVRE D'tk
BAMBToNs, LI - )/ BSEERE
Nocardia % Rhodococcus (2o H5NB DD, fski
WA OES I 0 )V ZEECEM\ BT HEGE
EHEEHED ZLREA5NTVS, KK (k
Wt RERERIBEE) (I3, SREEERO DR
PHEIEECEDLICMET BN EFHRARLS
FEDTHES FETH 5.

TR DRI HPIC S, B A N A DA
DREERIZL TS, 1 "1 2%y hT—213
BHTHD, TONT L ARREINAREELT

RIET (E RGBT 52 55)

FRIEFRRIC O IC bIER T 5. BREER (B
THRED) M5 Y1 MhA R e0I P IURER
FDI v IT7 T NI AERME LI EREN S, B
HEFRBRED LI DAOEE R A FHA 2D
BENIDWTOBEAH ERBMLTEL.

HEBESETEER B OR. HRICH< TH1E
BEPRISBEATEHIETHS. TH 1 OHEMIZITH)
B P AA D ELTIL-12 & IL-18 O EibtES X
NBA NSO RhA LS THL ECBE
4591 bAhA DASRBENTVS, JI| EFS%E G
BRRE1RED »513. HFRY 1 M1 D oS0
BEICDWTORFOREITIA, LBBAZE YTV
DT VEEBROBRMD S ED LS IZEERADISHAM
BB DNT S, BREREDHRAMN S OGS
ns,

BB & 2 BRTE I3RS E < M v s h
TWM EOREDT & L TO/E DNACPC motif,
oligo DNA) DREEIIBYSENE A RRDOVEDTH 3,
TOHERIN—TDVED THBLUEAZRE (Ek
RUHHRERAD 2513, #EBE DNA 12k 5 Gaitis
DOEFEFTRISRICDONT, RROBS HBEXT
BNTLUTHES FETH S,

BT BCG OFEMMEIC DWW TIZE 4 2380 Thh
7EA35 B, BCG IRODHHART 7 F > OBESEH S
AR ORREBE TERNDBERMT 7 F DA
HOFRICAB D ELTWS, YaAYEFL R IHF
o DNADDFUREZDOTHRATL 0 0FIcHD
E5 ENbNBFHMART I FUAERINBEE, B
NETOT7F U HRRIEDL I BERICH DD,
EOBEOHRMIFINIMCOVTIE. BH£<
DI IF L 2FHTTOAHBLTR EyDisshi
TRBTERERBZEED) M5, BFOBMIEINATE
TH 5.
FBRON=RITIIB 20, B OBIZA ML DM
REEMT, WEAEEOMRL,. BELUTTH. B
B E S AEREROBUBI BT I NA [N E A
TTENTELDD, ETWTEENYUTONDERE,
REEZED, BMELRTEA AR LTVERN,
JELIER : mituyama@mb.med.kyoto-u.acjp
PR)INEF: akagawak@nih.go.jp
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A% 778 535 2002 43 /]

EALEE AR T B RIES L S RRIGE

MRk g (CRBRT SLRZE R E R E I SRS AT )

EM R CHBEBRAL 1) EEIREGHB X
W2) WEM WHFEREICRET 5. 20
BREEEE-REEEREN UTHILL, i
HEBEOHMBREFHFERBRLTVD T
hbb HEFLEERTOMELERNHEHP
FERRICEBERRE2HE U, 2 OEBIEK
/BRI R D% BE R R BT AE R B LU
PHEkEE DRARICE LS T 5 LA

EHE/ BREEIHREATERRAETHD .
BECBAK, /7077 —YVICARTIN. T
ron7ry—YATHEL RELEEZEET 5.
FEMERIZ1)EEY 07 7 =Y RICBIT
D EMED S DM ( escape ) & 2) BE
REE RIS ( delayed-type hypersensitivity :
DTH) OFBICENIN S,

EREERRS TEYFREEME E LT,
fes /HEIEECEHENH STV B fEKE
0 LRI S IR E LR R ICEET S
BEIEN25 0BELEL.RBETIENS 0
THHILEEET L L RE/EEETE
HICRHBMETH D, £ DI, BEE/NRE
IO VEEEEEEE<EELTND.S5
oL EREOBENFEE LT, BuilliiEz
AL, MAT, MlEIZEDREEZEALT
W5, EEIXBE, Do BUKMETH D120,
Gram Je 8 CER @M, #HiC, —H, BTN
iR zET T BEOME KR

By LI )VILEICE D BRICHEI N DD,

R/ PUBRE I O O M IR, “ER
B #RL, £k, BUKETH L0, AENKE
DHEMAMENMEORBIIREEL XD A
VURY Y AT ERE IR IR
MRS R E R N ER T B E X RE - BRI E
ERATL., TOSTHRFEEET 2.

EHE/VBEMREERRERER
( trehalose dimycolate : TDM % sulfolipid :
SL ) =EEREMICKS L. HERE - BFIT
% GRIET EHEMERR G, RFEE. MEH
ERMESTF VA MLV TRRNAV) B
T U zo

TDM &~ ™ R IR ER E B R IR & 0 2 £k
L. 2D, SEBICPVLWTHELEHICLL, 9
BLUTOWEERR Y 2ICB T % 2HERK

ISR RBHETER 2RO RDP o2
TDM ## R A % 5 1 A3 BB R FE 2 358 L 2 25,
G RBEICIL L. BHETH o o flL)F.
HERIRR < Y 2 TR AR I L DAFIERAED
e ROR,P oz WEBMME L LT, &
EEET CD4 BIEMRAEML TV, HEH
B A MHA VBRI TR B IICEKENET EA
1V BLORERBREY A M HA v ZDRE,
18 AJV-T (Thl ) /HREVEREFHFEY 1
k714 > (interleukin-12 : IL-12 % interferon-
y: IFNy) EERBE 2RO 0, oY A b
HA VR REEEIERREFICHE L BEET
Horo LML, ThR2Y A bhg Y (IL4) &
R IC R T B mE (Th2) RER
BEDIIETH D1 IDMIUREELE LRd > %,
b b, %M AL EE B R EAE B TDM LK
fEH & AR ( Thl ) R %E & @RI IS
WY 5, TDMIZMEHAERF (IL-8 PIMEN
REERERT) 2RI, TO/R. BFEX
FEREMEHFEZ2ER L. £ TDM #FER
FEGELEERCEKEMREZZHEA L
MEBEICEM L, o, RRE LR (K
BRPME) 7R M-V X EFEE UL i, SL
FAFESPOIERELZITILALHFELT T, SL
DREEREIEETDH o 2o
EREHREIEE. 0. TDM 3R ED
RIERE, AT, HEESLUREZEHL
4% Thl fifats e EdERT LI L. &5
. THIRREUETH 5. Tb b, ik
MR EF BB RO B M B K CBREBUER F O B8
ELEREMKETHD. TDM &, RIFEX
FEICMZ T, MEHFEPT R -V ZEFF L,
EME—EEIERICBIZEHRESFTDH L.
TDM D HifER A EO EBREEDIFTDH 2
ThiBIES A b A > IL-12PIFNyZFH L
=2 i, TDM DR ORME S A L. U
DFUREGBBENAFEOBREICRDAEMLEZ
LT B o Kb A% B R SRR AR H O B F 0 T
Z oSG EE R AR U BEERICE D
HeBERRFEEE 2O T 2 I EDPTRD
RETH Do
E-mail : kobayak@med.osaka-cu.ac.jp
http:/ / www.med.osaka-cu.ac.jp/ hostdefense
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FEZRGBHES S Z 3T DA b A DBE

B B (PRSI

R R AR S B 215, T o—Yo
b A—=4FT, BEWic, HRL T 2MRERET
% & CD4,CDS8 S tEMI NK HifE, EhiER. Mifa~
7077 —=Ihk&IREIETHNS, B TH
ENINSOMBIIY 1 M1 o ER WL, Bl
RAMRIETHIEKOBBREZEHE LTS, &
BEMNMICREET 5L, —FOEETRE LB MY
R—BIAER PR DY — 2R T D, B
FEPE S & PFEMERIC DWW TR 2 ORISR 2372 3
TSN BHER—FREMRICEBHEICDOVL TR
THDENEZN, b MEKOBENTEINS &,
TTICHEMMELR, BEMRIC>TVWAEMS T
HB. WWEITHT DHROBHEEER DT DD
i3, MDA O 5 7% B M BE AR S04 8
Thd. A2 oRITATIR, BEOTINIFEIC
A1 hAAD, EDEDITEHELTWENME
LIz, b MEROYIHEEEAIZEH
DT, XTAEEETINERWET—& 215
T 5,

1) ¥BORKITIZIFN-7, INF-a NEETH 5,
IEN-7, INF-a 2 ZhENRBALEY T A ICHE D
OB (BB TRARBREMITLIEZ S,
WA ERNFENFE X N TIC SRR TN
FHEIN, KABO/MEETE b ORRIEEKIZ
HINTHEZEZSND, TNS5DHEMNS RNA %
it U, IFN-7, INF-aLISNDFEBE/H 1 Mh1 >
MRNA R ZFARTHHETT A&, FRHL~)LIZ
BEENEDOZDT IFN-7, INF-o Bii/kIET
FERICER SRR EZSERITIENHSMIC
78o7ze IFN-7,INF-a DS~ 7 0 7 5 — 2 % Hili
U, —BIEBFENO) Z2EE S B THBBEERT &
A5N%, BHE, IFN-7, INF-a RE< ™ 2 Hk
M~ 077 — % BB L THREBEEMITH N
MEEAEEEINANWT ENTHTE -, BE
BB BT D INF-a DEEHICOVTIE. INF-a
RIEITZXEZHNTEAD, WO TEHAL -,

(2) IL-1,1L-18 bisERAREIC. —F D
B EEIZE U T s, IL-1, IL-18 13 FEHL
NoOT7y—PX0EAINEYA Nh1 T

HB. INSORBPYT I A ZE > TREERL %
FEIETH, BRRERFERINT, Lo ki
WEHEAERD 5Nz, 1% FERO INF-a,

[FN-7 LRVBIEEEREANTH S L. HKEHGETY
INF-a, IFN-7 mRNA RSB AER< ™ Z & AT,
EFICRIENTOE, f#E>T. IL-1, IL-18 KA
NUATHEEREEDSFETEXZVLOI, IFN-7,
INF-a LXOVDIER TSNS X2 575, 1L-18
WA, IFN-7 BERTEBITITN D, 20 IL-18
23Thl ZHIE LT IFN-7 ZHE B 208, EHAL
X077 —IMSEEEINS IL-12 HREERER
Znd. IL-18 RIEY I AT IL-12 MIEE (L
INTWz, TOTEH, IL-18 R A Thttk
NEELMLZWEREZZ 5h5,

(3) IFN-7 R I BD BCG Pasteur Z0EA
BRIED &, PHILRESHEETE, b MERIZ
B9 2, BHOYIZERNTRZKEZRET S &
WHFEILTE B2 MR RN TS, 2ot
HEOBETERNENSTFEANH o/, DT R
REIRICB T 2 MEETRT <, Ra13. IFN-7
R 22 10, 000cfu D48 BCG Pasteur % kg
SUTHRBBBLIZEZA, duLMHEEEES B
JEASERIT & 7o, IBEMHE I & N 7= OIS R 2o
%%%®t°%Mﬁ%®&%t%6W#EK\tb
ﬁ&?%b%hémMMmﬁé&Eﬂ@E%®5h
%o ZREMIAHRE SN B 8FIIFHTH 2.
IEN-7 RIAY I A KBE 2 B X 4 & X230
Bhtﬁ.mka,uthMkﬁvwzt%&%
ERR gL X, ZEEMKIIRD s haho 7,
ZHEMBERIZIZ IFN- T DIETFHEET D Z &3
%#T%éozwxﬁt‘mwrxﬁvvx%mm
e S & LIEWE2BETE 2,
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R & TH LI « BEREERGED DERIR~DREDR

N EfE GRBRAFEERE N

R GEHEORESEIZE <. Robert KochtW )L &
D i X BBERBERIS. MEHAEREEZBRL
FEICENDIFS, LHLENRS, RAEROLEFNE
B S MCRB I TR EEY 1 MMV OER
BRI ER S RN o .

WAV ) VRIS EREET DR AE O EEIH
HHEBTHD ZEIIFARNOFRETH D, Rk,
Mosmann 5 1= & 5Th1-Th2/8 5 ¥ 1 L DFERLE. #
JatE G DD FEBAThI YA A THBH T EHa
EVHADELNTWEEZATHS D, LnLah
S104EMTIE, YU A LRI & NOMKBEICE
W BIFN-y DIREIMEH E L TW RS o 2. —&
OWFETIE, b FREMERD 5 Willn vitroTHEE
/w07y —I&BWTREERICH Y AIFN-y D
FERRHFHIN, BERWADLAThEBRTIED L
DHENHRNE,

U LB > T IFN-Y SEGREFICERZE
Z LIFN-y S EFELEA URVERMBRHE I N, ZOR
RBRETIIHBERRICNT BRI TIUEL T
W ZERHSMICENE, TOTENBIFN-YIE,
2 OB ST E MTBWTHHBERENEOH.OK
RIBEEHESBA N S THB I ENRBE NI, R/
BARBKIL. IL-1228GREECEATHREINT
w5,

SR 1048/ 3 DOIFN-y F#EMT 1 b1 2,
[L-12. [L-18, Z L TIL-23MFR I Nz, [L-12iF
ThIMIE Ot BN THUERTA M1 2 TH 5,
[L-18iFF N BAThIMEME 2 FE L 20, IL-120
EAEHERTHIETHIEBAENTYS, LML,
[L-18MTh2H A "hA S DELETHRET S EO@|E
HHENBZEDIARD., FOERIZDIDLEMRED
TH 5, IL-2313L-12&p408 T2y hEFEFLTH
0., WEETEDEEOBLEN TR TS
BSHBOBE#HERV, ik, BCBROSET THE
XNTEEARXTARIF > OPN) PIL-120FEEE
HWEEZAT B EO|ENZINEBINTWS, OPN
BEFRE (KO) YTRAZANEZRINTEBCG®U X

FUT7BEOELNBERIN TV,

BAIBREFRET T AR W THBRBREECBY
BEBEThIMEY 1 M1 OBRBZHETLTWS,
IFN-y &5 1 M4 > OF T, IL-12p40. [L-188E/z
FEEM (12p40KO. 18KO) F/-IIRKFICKRIE
(DKO) L7 X% RN THREKBRICHT 2 Z 1
EHBLEECS, BAER WT) <18KO<<12p40KO
<DKODJETH o7z, 2D ENS, [L-120BRDBEE
THY, IL-18DBENIIL-121ICRB ERELTE X
B EERN, LML, IFN-yEAKRUThI#ES LR
WTR 7 R HEARISKOTHLEME T L TWE Z &,
[IL-18 NI VAT =w 7 X7 A TIIBE B HREM FLE
LTWBZ ENBIL-18EBHLTEX S I EETER
W, ZIZ°T, 12p40KOY ™ AHIL-120 %72 5 F1L-23
HELELRWED, IL-23NEDEEREL T 200
IS HOMEE LIRS, BCGROI AT 7 THRE
D&H - =OPN-KOY I AT, RAWBESDEAHERK
BROB(LEFHETETVARN,

SERUER TIAIFN-y, 1L-12, [L-18DEANTEL T
W5 ZENRAENTRS, Fx ORF TR, BERRGH
LEEBCREE DHET, BEBWTUFN-Y EAMKT
LTWwi, ¥7z, MIEOPNIBEH 5 WAIFN-Y L > T
FEAFEXNBELR CXCTrEh 1 VIP-10DBE IR
BN EECBVWTEERLRELTEY, Z0
EIREOHEND EL<HELTWE, E51T, IP-10
HEEEEIC L > TERRETERLE, Th5OfER
i3, B NCBWTHThIBEY 1 M1 A% DORER
WCESEb TR ZERMIRBTEHDTH B,

EBHIED 555 NI REDRERDOFITEATIRD A
nohk>EL TS, [FNwy Z2HNET Do MR
HEDONIERE R H RS B R MRS BOE B THRA 5 A
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Philippines: The development, expansion and maintenance of pilot area activities

Cristina B. Giango
(Technical Division, Cebu Provincial Health Office)

The National Tuberculosis Program (NTP) has been integrated into the general health service since
1968. However, program management was inadequate, making tuberculosis still one of the major health
problems in the Philippines. In 1994, the Department of Health developed the new NTP policies based on
WHO recommendations and started a pilot project in Cebu Province in collaboration with the Japan
International Cooperation Agency.

The objective of the project was to reinforce implementation of the tuberculosis Control Program
with emphasis on case-finding and treatment.

To test its feasibility and effectiveness, the new NTP policies were pretested in one city (Mandaue)
and one Rural Health Unit (City of Dalaguete). The test showed a high rate of sputum collection (90%), high
positivity rate (10%), and high cure rate (80%). Based on the result, the new NTP guidelines were
implemented step by step in other parts of the province. Before the new guidelines were introduced, the new
policy was briefed, a baseline survey of the facility was conducted, equipment was provided, and intensive
training was given. Recording/ Reporting forms and procedures were also developed to ensure accurate
reporting. Supervision, an important activity to ensure effective performance, was institutionalized.
Laboratory services were strengthened, and a quality-control system was introduced in 1995 to ensure the
quality of the laboratory services. With the implementation of DOTS strategy, barangay health workers were
trained as treatment partners. In partnership with the private sector, the TB Diagnostic Committee was
organized to deliberate and assess sputum negative but x-ray positive cases.

The implementation of the new NTP guidelines in Cebu Province has reached a satisfactory level, the
cure rate and positivity rate have increased, and laboratory services have improved. Because of its successful
implementation, the new NTP guidelines are now being used nationwide.
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Nepal: The DOTS Strategy in the area with hard geographic situation

Dirgh Singh Bam
(National Tuberculosis Center, Nepal)

Tuberculosis is a major public health problem in Nepal. About 45% of the population is infected with
TB. Every year, about 20,000 new infections occur and 8,000 to 11,000 people die of TB. DOTS has been
successfully implemented in hard-to-reach populations in the hilly areas of the country. The DOTS strategy
was introduced in 1996 by establishing four model centers. The encouraging result of over 90% cure rate
was achieved by those centers. DOTS has so far expanded throughout Nepal, which means that the WHO’s
target has been attained two years earlier than the initially set 2003. DOTS is now implemented throughout
227 treatment centers with 784 sub-centers covering nearly 85% of the population of the country.

Three groups of factors characterize the population of Nepal: 1) Socio-cultural factors, e.g. migration,
poverty, language; 2) Environmental factors, e.g. geography and climate; and 3) Political factors, prisoners
and refugee populations. These factors pose particular problems for implementing DOTS in various ways.
Socio-cultural and environmental factors are particularly important in Nepal, and several measures have
been developed to overcome these difficulties. One is active community participation through the DOTS
committee. The committee consists of a group of motivated people, including social workers, political
leaders, health services providers, journalists, teachers, students, representatives of local organizations,
medical schools and colleges, industries, private practitioners, and TB patients. One DOTS committee is
formed in every treatment center. A key role of the DOTS committee is to identify local problems and their
solutions. It increases public awareness about TB and DOTS; supports people with TB in the community by
providing treatment observers and tracing late patients; and encourages cooperation among health
institutions, health workers, NGOs, and political leaders.

The case finding rate is now 69%, and nearly 95% of diagnosed TB cases are being treated under
DOTS. The treatment success rate of new smear-positive cases is nearly 90%.

Thus, DOTS increases the case finding and treatment success. Successful implementation of DOTS
in the mountainous kingdom of Nepal will reduce the tuberculosis mortality from 18,000 to 8,000.
Community and social mobilization are key to success of DOTS in Nepal.
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Cambodia: HIV/TB and the health sector reform

Tan Eang Mao
(National Center for Tuberculosis and Leprosy Control, Cambodia)

Cambodia is one of the 23 high burden countries of tuberculosis in the world. Its estimated
incidence of TB is 540/100,000, which is the worst in Asia. Moreover, HIV/AIDS has been spreading
rapidly since 1990s, which is worsening the tuberculosis epidemics. In the capital city of Phnom Penh,
around 20 % of TB patients are HIV positive. The impact of HIV/AIDS on TB will be enormous in coming
years.

To cope with the burden, Cambodia has started implementation of DOTS in 1994 and has expanded
it to most of public hospitals across the country by 1998. NTP of Cambodia is now enjoying high cure rate
of more than 90%. However, due to the constraints such as weak infrastructure and the poverty, it is proved
that many of TB sufferers do not have access to the TB services, resulting in still low case detection rate. It
is for this reason that the NTP has decided to expand DOTS to health center and community level based on
the new health system. Its pilot program that has been carried out in collaboration with JICA and WHO since
1999 has achieved promising results with high detection and cure rates. Also, the DOTS by health centers
was shown to give better access to TB services to the poor and isolated population in remote areas. All of the
over 900 health centers across the country will be involved in DOTS strategy by 2005.

In the fight against TB/HIV, National Center for TB Control is providing free TB screening for
PLWH (people living with HIV/AIDS), and it is developing a comprehensive plan of TB/HIV care including
home delivery DOT services.

Both internal and external partnership is essential to achieve NTP targets in Cambodia. We highly
appreciate assistance from Japan including the government of Japan, JICA, Research Institute of
Tuberculosis and various other NGOs.
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China: The World Bank Project and the Prevalence Survey in China

Hong Jin DuanMu
(National Tuberculosis Control Center, China)

Since1992, China has utilized a World Bank loan to implement TB control projects among 560
million people in 13 provinces. Free diagnosis and treatment services have been provided to all patients, and
a fully supervised standard short-course on chemotherapy was applied to all diagnosed tuberculosis patients.
In 1999, more than 190,000 smear-positive cases, ten times the number in 1992, were detected, and the
registration rate of new cases reached 30 per 100,000 population. From 1992 to 1999, a total of 1.40 million
smear-positive TB patients were discovered. The cure rate of smear-positive TB patients has been improved
to an overall cure rate of 93.6%. The cure rates for the new cases and re-treatment patients were 95.1% and
89.6%, respectively.

The fourth nationwide random survey for the epidemiology of tuberculosis was conducted in 2000.
The prevalence of active tuberculosis was 367/100,000, the prevalence of infectious tuberculosis was
160/100,000, and the prevalence of smear-positive tuberculosis was 122/100,000. The tuberculosis mortality
was 9.8/100,000. The estimated number of active tuberculosis patients of all forms was about 5 million, the
number of infectious tuberculosis patients was about 2 million. The number of tuberculosis deaths every
year was about 130,000, which corresponds to the sum of total deaths from other communicable diseases.
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Vietnam: The road to reaching the Global Target

Le Ba Tung
(Pham Ngoc Thach Tuberculosis and Lung Disease Center, Vietnam)
Nguyen Viet Co
(The National Institute of Tuberculosis and Respiratory Diseases, Vietnam)

Vietnam has a population of 76.9 million (1999). GDP per capita is 420 USD, and 30% of its
population lives in urban areas. TB remains the second major public health problem with a high annual risk
of TB infection (1.7%). TB control activities started in 1957 and were reorganized in 1986 with the technical
assistance of TUATLD, KNCV and material assistance of Medical Committee Netherlands Vietnam
(MCNV). The New National TB Control Program follows the main directives of WHO and IUATLD’ s
procedures of case-finding, chemotherapy and management. Passive case-findings are based on sputum
smear. Chemotherapy with priority for positive smear positive cases is 3SHZ/6S2H2 for new cases and
3HRE/6H2R2E2 for retreated cases, which is undertaken with directly observed therapy (DOT strategy)
mainly at commune health posts. Since 1989, DOTS strategy with 2SHRZ/6HE for new cases and
2SHRZE/1HRZE/5H3R3E3 for retreated cases has gradually been introduced in districts and communes of
every province.

In 1995, the government established the National and Provincial TB Control Steering Committees
and has provided incentives for detected smear positive cases and cured smear positive cases. The
government has also started strengthening the program of managerial and supervisory capacity for TB staff
and has promoted the cooperation of all associated organizations of TB control. Foreign technical
collaboration has been offered by KNCV, WHO, IUATLD, CDC, JATA, the Taiwan TB Association, and
the Australian TB & Chest Association; external funding is from the Netherlands Government (1994-1998,
1999-2003), World Bank loan (1996-2001) and MCNV (for more than 25 years). The WHO global
surveillance and monitoring project reports that in 2000 Vietnam reached the global target, i.e., 99.8%
population covered by DOTS with 80% of expected new smear positive cases being detected and a high cure
rate ranging from 85.3% in 1989 to 90.3% in 1999. A distinguishing aspect of TB control in Vietnam is the
effective international partnerships combined with high political commitment of the government nationally
and provincially as well as active participation of all organizations in the community.

Some actions are still needed to maintain effective TB control in urban areas. The first is to develop
sustainable quality services with the emerging health sector reform process, including the private health
sector in the fight against TB. The second is to maintain highly effective management of TB drugs even in
the private sector to prevent multidrug resistance tuberculosis. The third is to cooperate with the AIDS
program and maintain high-quality services in areas having increasing risk of HIV. The fourth is to apply
special TB control measures for the homeless, immigrants and prisoners.
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