Kekkaku Vol. 84, No. 2: 83-89, 2009

83

83 MR HRE

FINDINGS AND ONGOING RESEARCH IN THE MOLECULAR
EPIDEMIOLOGY OF TUBERCULOSIS

RRZ I FIZF DR EFFEDBLIR

Dick van SOOLINGEN and Kristin KREMER

F—0 - Y, ERGEEFR, ZRIMER, -1 TR

A5 4EL03 -0y NOER

HRICR THREORERIZI T P—ICELAL LIS
RZ 250, BEOMNEIZEIICEALTBY, £ L
CTZOIERAONEZICEFELESTHALTYS
PoTHD (M1)e 7y FORIRIZED H HOT
BORIHOFHEE & F L & 9512, LI OBEERIZET
LTBY, ZORTELZRDFEL, FH10~15% B8
2% 5o ZLTH T V¥ TIREMOBMED 720 DR %
HTERENTH Bo R ICIERMEDIRRE O 5B R0s
AHICERLTWAD, ZOIERAEIETIET O 5 EE
M5 R 2 B BN S hTw b L )
(®2)

TV TORMOBEBEIBROBAIKELTSH
D, THIFZ19754E 2025 2007 F 2T TO LA EHK

4
Z0fh

4 —~——
3
I .-
e Phd
EE /'
B2 LT TT7UA
& .
" .7
—~ ’,
5ot
= r K

0

1990 1995 2000 2005
E1 RO RR

(Sim) SoveRFrah =R

OEALICARA LB TH D, TOHIT 1980 ICE L
H$ B0, 20004E 1213 F 5 v ¥ OEOBGRN % A
Ebo TEDRUMHGLEBEOEIIP RV LR Bl
TV TREBBEDOR VHELEEFNTHY, £
ORERBRIIBREAR KT L TS, RMNES
(EU) BEEHRMICE TEOMKEILA LAY, Zhi
Lo THHRKIZH U TR REEERANE 5 IS & R EKGE
PR ANAPHIBOFE & RoTHEY, TIN5k
NOBBE o5 TWbo 5 LTEHDREEOWA 25F
T HPEPIIBEMEICPP>TWwDE E VW) 22k b,

ERELRHORER

HERHENOBEIEMRANIIZDIES DV TWY
5o —HEMIZHERE S IER DR & 2 A TR BRI
BIEHZREED H Ve T UL IS6110-RFLP/S %7 — Y IZ R,

9 140
130 é
+
7
xF
i
120 M
6 110

1990 1995 2000 2005

AT BRI LT 2%, Braesd B8 oMo Bud s,

National Institute for Public Health and the Environment (RIVM)

Correspondence to: Dick van Soolingen, National Institute for Public
Health and the Environment (RIVM), PO BOX 1, 3720 BA Bilthoven,
The Netherlands (E-mail: d.van.soolingen@rivm.nl.)

(Received 9 Dec. 2008)



84

LZENTEDL (K3)e 7T AV, TVT, T
TIVHADE I IHEBELEROFENE ZATIE, HikiZIE
W7 —FVTHb, ZOHRLELWEHNTERE
TNEVSTZRET7 VTICEON, 22 TRRARY IS
AE Y T7D L) REFEDHEETY—H — CHkEXHT
EHRWVIEIETHSL, EHIZ, IS6110-RFLPIZED W TH
B ONY FORKROMTIETH S, 2T HRHOE
Moz a—F17 4 EEV. bitbitid 1995412k
BZTFRIZRLL T (L] Laf L2, ZoRk
LR AE DO MR OERFHIT OB I D—D L 2> T b,
BEDLZAbbIIER BCGHEME, b5 AAH
MR D X ) 1T T A RN R R 2 EAT

B MTBc [ INTM

1200 1

1000 1

800 -

600 -

BRBEOHE

400 1

200 ¢

0+ T T T T
2002 2003 2004 2005 2006 2007

2 *35v¥FoBR
¥it% (MTBc) 13> TV 5%, JERAEIEPIREHAE (NTM)
Ee:yIA

itk B84 55 2 % 20094F 2 H

HZEIZEY, HAREOHEBEELE T ZERL T
HEWHZENTEX L, bbbk, F/- Bl LkeT
THRKE VS BORMMOBBETEOL D L 1 HER -
DiRAED o TWD, EWVIHHED > Tnb, bhub
ML 2006 4F, RN AL RO H R 541 12 B % A
O EFATL722, THFEFETREIS HED2SD,
3T VKHBRERICES S DT, bhbNEEMT ¥
T TR OIREATEFIE L, SRV b ifgEREE
RHYAAROSIEIZ DM EELTWL I LR AL
oo SHITET 7 A OGHERED 20% H3 AL B AR T 1
Thsb (M4), oM CIEHEETRAEIE L Ty
5L ZATIE, ZHIMMEE LRtEE TR OO MIZIX
B & 2 A SNTW5b, ZOkbibiiifio
HY #FHENZ BT OISR DS L THE Y, 3
FITHPE ISR B L Twa I e 2 R L7,

EREEFROEK EEL

EC, ST H LT =2 Z2/AL7zv, £
T, A VFAYTOWY ¥ T & FE— VT 7205
T, AREE TR Y v 7 T SRR D 33% 7248,
ZHUIH L TFE— NV TIE F#k (East African-Indian) 2%
33%, DFk (Latin American and Mediterranean) %%20% C,
HEET 4% TH o720 D2FVA TV FRTTO
INS20DETIERE S 2 DDBETRIO KB AT
TLTWBI LIl hb, ZOEREWVIE, HI Y TIEA
OEERE L, FE—VFRVEW) T ETHB, B
fiOIRTH Rz & 912, AOFEE L RBOMOIEK
OENIIHEY» D 5. FRIZ, XM FLAOFR—FI VT

Beijing
genotype

Jent AR T RIMRE B O i f ) ik

X3 HF oI L L RN R O R



Invited Lecture /Molecular Epidemiology/D. van Soolingen et al.

85

<:> <:) @ e s

=50%

@ ETHMZL @ W, HHITME L

30%-49% 15%-29% 5%—-14% <5%

% : LRtEE T OHE

@, FEHEZE OZL @AW

X4 dbE#EET AR OO (35 7, 29,000 ABLL)

5 dLntkos i (£2) & SHIMTERAL OB () ORI

THUANBRERTFEAPIREZELTEY, SHEKRD50%
WZET H25, NMFADORNEICATC & 30~35%FEE
L2729,

HECDCB L U7 T v X OWIZHE & OILFEIZETDH,
bbb IUEFED 10 DE B 5 O 5 BERE 2000 12D W T hH
W L720 ERTIEMROBEEIXT76% TH 525, Bl -
T55% 5 593% ETDIXLDENR SN, LHEHED
BES—FE Do 20T LI (93%) TH o7z,

bhbiud & HITHkdstk s, X b L 72/
FREE WS, BROBALIZOW T R D TWDE, Z 1L
THA B THREEMIIB X% 3~6% DEA THIE

THZERRM L, ZOFETIEAEE L 728k MDR
DOHE DD, HEO RS 108 DIk O 510
& MDRAEBEDOHHEDO LA R MHE»H S Z &b
meniz (Xs5)9

LtFEEBGEFEODT sy b2 X

2007 4EICHEENT2Y VA E— VD Sun b DAFZES 1
HREHEOWL O OEROEAH D+ v X EH 5
ML TS, ZHIZEBE, LY YITR=—VTY 7
7 YT VIt O BE F A b F OE ML E 5T
ThAMERIZ29BETHHEVI, A PLT IV



86

i CTH 27 TH 5, ez, YV FR—
VT AR MDR RO IEAS Y &AL RUGEIZTRICTH
52 EOICIEIWH LSS Z LS 2L ThH b,
Ltk Hizbhbhid I F ClblEE T RIEIER
FTHBEDONIZONTHRTE 2, # L THRMWIZEL
OHITHETH L Z L& R TE, 20008, bhb
NOXMFLDOF— LD Anh b DFHEHTAT E N7,
ZOMFETIEFI—F I D500 ALLEDBEE TN,
FEROK S LB oW B HZ 2 8, DF DI
DMV S AL RRRICIRSE L TB Y, ERDHREDRHEIR
BAlB L Twa Z e 2Rl L7z (B6)o dbmitkiddk
FIZRABRIZIKLOOH 5 L) OBFDNbNOEHIRT
H%

DUONIZREN N FLDXA TV FN T O3HIFT
2003 4F-7> 5 2005 4T THT - TWIFgE &R 52 T L7z,
Z OFFFETIZWEEIRD 90%, FEHEEDT5% = &
2000 ADBEIZDOWTHHIT L7z, BIETFRGHEITH
& B Bk ©49% 75 EAT (East-African Indian) i 1z 7 %,
35% AL EEIE T B (R—F 3 Vi CI3LLET50% TdH -
72), ELTI16% MO BIETIRITH o720 XM F LD
BRI TIE R D IR QSR 13 SR s
FRID L H o 729, 25EARMOMBEETIIZORHIL
WERRTHOMMEH TS SHERITENI LOFmE L
T26R2d %5, N FARNFIZBIT2FECHE
DRIV FEBEETREHEEL TV, 20T
1T MDRAERE % A 72 S F NI EE T CH B HER
75 V.

BCG & &t G FE

RAEICO7 2 AR TH Y, RFRolEE L
T, BCGEMPHREDWHKEZ EIRL TVWHDOTIEL W
eV MM D 5o 20004EDFLI ThhbREA b
F 2B 5 BCGEEHM o BEZE OW L EET

% Ozoftt WLtk
100

80 1

60 4

40

20 |

<25 25-34 35-44 45-54 55-64 65+
g8

X6 ALrRRIIHTORILIERICBE Y 2
NEF L RT3 Vil

itk B84 55 2 % 20094F 2 H

BIMRDZ N k& Rz 7277 L 2 OB RE I
FEETH-7

ZoHgbhbIdL B ETEZ 2 IS T omn
ERHNRTWE, 2 ) 1o1@afElcry)y ro—F i
R, 9 1 DI 6 BAZTF I C X 0 d Y % Rt
TH 5% bbb R L0, BCGHEMO M)
N FLAOFEHRD25% % 5 5 Z OIEEI A 2 kR~
DEDOYV AV ERE L S>TVWBE I ETh o7z WIZHA
M 72 AL ERRIE BCGHAFRICH L CIED Y A7 W & 7 b,
DF P AN AT BOCGHEMIL AL RO B KIS
o U CRINICEH TV B 2 EDHEIR ISR TS S
il b, TN ZZOHHOMIED SHMED TV E T2
Vo

BRI SEIR D MDR #5#% & b 5Tk

Iy OE% % T 2WELFYE (MDR) K5
DWH D IZOoWTHhbbIZE#HARHIEEZIT->TW
b0 =0y NRXTF 220K MORMEZRSEZEATE
%o TEMHITIREAERE 1T 1990 45 %2 © 2005 4R 1201 T
PR OART Lz 72728 EZ 0 F 72 5T, 1990
EIZT—u v RO REEERIT AL 10758 38, 20054121
50 Edoiz, Wid—u vy Tl AO1058 12, Hge
-1 v /3TlE66, LEEIIWASLHLTH S,

MDR DL RICE L ThNb BN E SR 7 1
V7 bEboTwaEY, IAPEWEERI—a v
ECDC (European Centre for Disease Prevention and Control
WRMEIR TR E B~ & —) 0 O H IV W ALE DT YR
LNDL LI oTHHLVInERSTWSE, 20720
2 DNA$8#0: % H v 72 MDREMAEIE IS¢ 5 — X
45V AMBEL TV D, T ZIT1E2003~2007ED 7
Y7 POERERLTVS, TORKHI—a v /D
MDR #: % #2500 FRINEE L 720 N5 D 27% 12DV T i
DNARW & 4 T ¥ ¥ OfFABRENIEN RIVM) D7 —
FR— AT Fk L7z, & T4 D MDR D 47% 73
G—ay N7 IAF—IJBLTHY, TNIZ16HET
1827 FAF —HERINTVAE, 1DODF FAF—I2174
ALDMDREENEGEINTVELDONDHL, TDI)bH
YOANRIZA =T, SABARATZN, 6 ABY LT
=T, LANRF T U FIELDE L DEE 5> T b, il
233N, 0ANDBEEPCDKELR T TAS —=DH D,
FOMPEL DINER T FSAT —LhoTWD, BhE
ZiiZ3—uy 3O MDRMD 3 KT T A5 — D5k
B ETERRICE230THY, —FHI—avy Dk
HIESZ R TIEZ DD T D 6 ~7% 72 23t 5T A
THAHAZ ENHONT, e zidg —a v XD
MDR D5k & b # A T B o B IX B R B E 23 H 5
LWL THb, INLDTFAF—, LIZHRAD



Invited Lecture /Molecular Epidemiology/D. van Soolingen et al.

DDIZDWTIHIBEREIT o TV AL, Z O EEERGEE
PHOBRICE AT —1 v SFEEAND MDR D AH
BESTWB I ENFREN, ZOMEIRSDEZS
X FIUTEFEL TR WD, HHANOBRAL W) HTE
L EbI B,

3 —0 v /8O MDREFMEHED T — XA 5 AIZH L
TEHTHE, 30T -0 v 8755 —I1TILEHEE
FRIZEoTRISTED, RRKO3 7 FAF—HIHY
WHEORKDOTTZ HOTWE, R TRSE, I—
T v 730 MDR #EHAZE D 85% (2 AL BT AR F R D &L 12
HoTHBY, NIRRT X ) ITEZERIZOVTIEZO
DTN TRITELV, HD12D7 FAY -1
FELTCT 7V ADLEBEIILI-TVRER, Ihb
OBE IR OMAREIZ R {, MDRW CRY% %7z
EEZLBNTWD,

-0 v 3D593 AOBEFZF O MDRMD 7 T A & — [
HHE RN DWW THNT2o MDRARTIZ/ NV b ilEsEE o B
HTHDHIENRELERERTE v 25104128 %
%o JLREE TR XDRAGHORIGE DS IR
LTBY, BINCL > THSBRERLRBEICRLTHA
9o

MDR #i#% & XDRFEZICHA L THRimE o &, I —
Oy 3 TlE MDRRD L HAS 7 9 A5 —fLLTHBY, D
FOREERLZBERICEEIDTHY, 20% Lk
HEETHEETH Y, BRNIZBWTH ZN)" MDR R
XDROFELZFHE 2o TWh, ZNHITEITNL B
At E B X OHRENCHRE L T 5,

EREEORFRE

JEHBEFRIBRDOIERIZOVTIZZE L OW% %2175 T
E72h, RELDICEELRZ LIZEDOENLTH S, b
NbNDRBEEICOWTH L e R I -01%, H
RPLFE, 7 7V HELIZPEDR > T 2L sk z2 b
NbNORMBO LI ED Tzl Thb, &
DR BIAER DT DR ZE WERBRTH DA, &
DORDEIN EOBNEOHREVWZ LZDH, ZRELH
LT L2v, Fhw z, dLRUEETHEMRDSSIE LT
LXMFA, BT, TAMSTRENV MEHEE, KE
Lo % ORA SREN LRIk ED L L &
L7ze SOGHICITEARDED/ZVERSTWE, HA
TOEADY Y ERI T L (VY URI T AN & 55T
FeDOHS EIIEADIEH) 12H B & ) ICdbatEfE TR O
BRI AENTE L CHRIRIR WIS T Cwb 2 L %
Molze —HEICZ ORBBEL R ENIEICERLTD
SbWwinwEES, ZLT, WAWA LMK THEIATY
O —F N ERAL RS E D & 512 L TR Th A~ 05 Ek
BIROT= DTN 72w,

87

AR TR L 723 % S SICH S 20T
L7280, bNbLIWIEER DT ) A5 TF 28T 72,
HT I5MOEE 2 b bh o c&r / L 50
HThHb, bbbV ERHE LTEZ TS DI,
WEREE TR OZEB O T, H5EE TR
RERBETICERINEZY, 205 L THOKLD
DEBICRINEND X)o7z, ZOBILEHRITIIER
WEHIZAE Y, TRTHAREIIEZHED /7 a—F VT
MR B AL TR TE 22D TR W, EnH T
Thbo

B bbb U M 2 A kk 5N %, W
FHATL TV AIEREDT ) A% KL Twb, Jbit
OO D T ) W 2H B L EERINL D0 (F)
Z 1% Region of difference 1817 &) #Z » 7212, ZhIZ
Lo T OPDOBMREIREN, BoHHPhreZ s, &
D &) BREBEOELZ AL Z L TR O
Or7ua—F) 74 EZRELZVWERS,

HRTHD TET ) 2 5HHT b 72 W HkIE H3TRY
7ZH, bhvbhiiZh bRzl Twb, Thz
454 DNAERERGI T T2 FHWTITo TWA A, &b
TIHFIETT LTV B, 272, F— % OITE KLY
M, AR OREIHBEBTTETD, oD
T—=F OHHIZEMA A b hh b, ThFEFTHEZAI
WHRDOWRED 7% DEFIEHRE AFLTw5DH, L
L FAREH D55 OB PE Rz E T, T2idZ
CIKHHWERDGD 5, bivbildZ 9 v 2zREICH
THWYHATWD,

JEHGEAR TR D H 7 2 5475 O Ml TR W O 1EEAR
JLHBRTH S 22 SN R RBIET DZE A DNA
BEICEHS L TWADTIRRWHAEV) T ETHbH, I
AL BRI £ 72D DNABAEBIR T (nue {5 F) 12
DERZL - TWE I EZbhbIUERL, 20034
WCHE L2 (7). 208 XBIETREKRIZI ) EX
DERERRLZDOTIEI RN EEZ 2D, TD720I12,
WHBRT 7 F oo Ar—7 L7120, R % 5
BL72Y T2 L0 B % X< 200742 5 2010
b3 —uvy - 7udc s MCEFTHI LI

el |55 1 TR SR BTG THR S LW

X7 AEHGEE TR DNASHE (58 BT
Rv3908, ogt, mutT DHIZZERERZ L 5> TWn5"Y,



88

1234567 8 9101112

11

i
111
e nnism

L
e e b
J":»‘_Lu =

=
I
i

— 14,500
patterns sl v

im

e L]
—_——
——— e . St

— ———
—— e — —
S — —

— e —— — —

TAATIVE L #HRYY I —0
DERFEAE ST

e --I'------
8 * T ¥ OEMBROMRIZFIT S5 DNATE
B (BT VNTR I Z )

LolzOTHAW, Zo7ad s M1l OEEN R
AL TEBY, bhbhide IHBEEOMEL
DA EHEY L TWD, TOTaY 2y b OO TH
BROHELICOWTELRLAREBLIENTELTH
590

L

%‘&

JEHEETFRRICBE T 282 535 L, BIdLw
i, RIS BIT AW DI3% F THILEKETH
HEnH)ZELTNE, ERERTHEVIOLH R
BHEWRL TRl nw) 2T ETH D, ILHEE
FHIAOBEORSLEELTVWELHITHY, HY
HWHEZT TR, XM FLADEHIETITTHVLD
P OHIRTIZ VA WA LR T O M F 754 AT IR L2
o TEHETHY, ALEOHTLA ¥ PR Y7 RHE
DI KA DEET DT 7 I —DWH Y ITKE LR
o2& OoNE, IWEEETFIHIEY Y AR—LRX
b 2O MDRAEZDOBIMIZAEICHFS L TWwb, Th
FF -0y RHYHEEEO MDREE & S HE L TH
D, XFFLAORMTHID N DODODH 5,

WE R R RGEE T AN BCGHEEREIC & o TR &
N7zEF R 5, £ L TEMAILEMKIE DNABSIER D 2

KEA% HE847% 52 5 20094F 2 A

PICERED > TWAEZEBHMOENT WS, 55T
F 19934 LRV T — ATV, S DT L HFEATE
721S6110-RFLP ¥ 4 ¥ » 7 % B L T 5b, RFLP Tl
INFETITH15000 D87 — > % 7 — 7 N— 2L L7z,
ZRCLTD SHIFIEFICHERIAS DA 5, Hliicd e
NGEAERETH Y, HEOBHIAOVTH S DNAER %
BHETIZ3I~4 BB h o7 Th%E PCRR—ZAD
VNTRZ A ¥V 72 L& LTnwa (K8),
(XE - MELZER)

X 73

1) van Soolingen D, Qian L, de Haas PE, et al.: Predominance
of a single genotype of Mycobacterium tuberculosis in coun-
tries of east Asia. J Clin Microbiol. 1995 ; 33 : 3234—3238.

2) European Concerted Action on New Generation Genetic
Markers and Techniques for the Epidemiology and Control
of Tuberculosis : Beijing/W Genotype Mycobacterium tuber-
culosis and Drug Resistance. Emerg Inf Dis. 2006 ; 12: 736—
743.

3) Parwati I, van Crevel R, Sudiro M, et al.: Mycobacterium
tuberculosis population structures differ significantly on two
Indonesian Islands. J Clin Microbiol. 2008 ; 46 : 3639—3645.

4) Buu TN, unpublished data.

5) Kang-Lin Wan: Thesis. 2007.

6) Sun YJ, Lee AS, Wong SY, et al.: Genotype and phenotype
relationships and transmission analysis of drug-resistant
tuberculosis in Singapore. Int J Tuberc Lung Dis. 2007 ; 11 :
436—442.

7) Anh DD, Borgdorff MW, Van LN, et al.: Mycobacterium
tuberculosis Beijing genotype emerging in Vietnam. Emerg
Infect Dis. 2000 ; 6 : 302—305.

8) Buu TN, et al. unpublished.

9) Brosch R, Gordon SV, Marmiesse M, et al.: A new evolu-
tionary scenario for the Mycobacterium tuberculosis com-
plex. Proc Natl Acad Sci USA. 2002 ; 99 : 3684—3689.

10) European Centre for Disease Prevention and Control : A
Framework Action Plan to Fight Tuberculosis in the EU.
Stockholm; 2008. Available from http://ecdc.europa.eu/pdf/
080317_TB_Action_plan.pdf

11) van Soolingen et al. submitted.

12) Tsolaki AG, Gagneux S, Pym AS, et al.: Genomic deletions
classify the Beijing/W strains as a distinct genetic lineage of
Mpycobacterium tuberculosis. J Clin Microbiol. 2005 ; 43 :
3185-3191.

13) Rad ME, Bifani P, Martin C, et al.: Mutations in putative
mutator genes of Mycobacterium tuberculosis strains of the
W-Beijing family. Emerg Infect Dis. 2003 ; 9 : 838 —845.

14) www.tuberculosis.rivm.nl



Invited Lecture /Molecular Epidemiology/D. van Soolingen et al.

89

The 83rd Annual Meeting Invited Lecture

FINDINGS AND ONGOING RESEARCH IN THE MOLECULAR
EPIDEMIOLOGY OF TUBERCULOSIS

Dick van SOOLINGEN and Kristin KREMER

Abstract [Settings] While in The Netherlands the organiza-
tion of tuberculosis (TB) control in the era of elimination is
being discussed, worldwide TB is still a major problem.

[Objectives] To highlight findings and ongoing research in
the molecular epidemiology of tuberculosis.

[Findings] In the past decade, many studies have pointed
out the significance of the Beijing strains in the worldwide
tuberculosis epidemic. In South-East Asia, as well as the
former USSR Republics, the Baltic States and South Africa,
Beijing strains are emerging and associated with (multi-drug)
resistance. Recent research in China has pointed out that the
average proportion of Beijing genotype strains in 10 provinces
amounts 73 %, but varies significantly by region. The highest
density was observed in the Beijing region; 93%. Currently,
research is focused on the evolutionary development of Bei-
jing strains. Two evolutionary lineages were distinguished and
the “modern” lineage seems associated with spread, despite
BCG vaccination in Vietnam. A project of the European
Union with 11 international partners is trying to disclose the
evolutionary adaptation of M. tuberculosis in response to
vaccination and exposure to anti-tuberculosis drugs. Also in
Europe the interest in the Beijing genotype has recently been
strongly awakened. While 6—7% of the susceptible isolates
are of this genotype, 85% of the MDR-TB transmission in
Europe can be attributed to the spread of Beijing strains.
Moreover, one cluster of 174 MDR-TB cases has been detected
and this re-emphasizes that particular genotypes are capable
of gaining poly-resistance without losing fitness. It seems,
therefore, important to have more studies on the dynamics in
the population structure of M. tuberculosis worldwide. In the
presentation examples of such studies will be discussed.

Since 1993, IS6110 restriction fragment length polymor-
phism typing has gained recognition as the gold standard
in the molecular epidemiology of tuberculosis. However,
although the application of this method has brought significant

new insights into the transmission of tuberculosis, it remains

technically demanding and time-consuming. Therefore, recent-
ly a new standard typing method, the variable numbers of
tandem repeat (VNTR) typing, has been proposed in a publi-
cation in the J. Clin. Microbiol. In the Netherlands, a large
part of the collection of nearly 15,000 M.tuberculosis isolates
are currently being retyped with VNTR typing. This is not
only meant to evaluate the utility of the new 24 loci VNTR
typing, but also to conserve the epidemiological trace of
tuberculosis transmission in the past. The first results will be
discussed.

The role of non-tuberculous mycobacteria (NTM) in the
diagnosis and treatment of tuberculosis-like diseases becomes
increasingly important in the era of the HIV/AIDS pandemic.
In Zambia it was recently shown that only in 50% of the cases
diagnosed by Ziehl-Neelsen microscopy and X-ray, M. tuber-
culosis was isolated in a liquid culture system. In the other
cases often only NTM can be cultured. In The Netherlands,
particular NTM like M. avium, frequently cause lymphadenitis
in children. This infection is normally indicated as “bird
tuberculosis”. However, with 1S/245 RFLP typing it was
pointed out that the M.avium isolates from lymphadenitis
cases do not represent the bird type M. avium strains, but the
M. avium strains typically found in humans and slaughtered

pigs: Mycobacterium avium hominissuis.

Key words : Molecular epidemiology, Beijing genotype,
Multidrug-resistant tuberculosis, Surveillance
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