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Synposi um:
D agnosi s of MDR Tubercul osi s

C Wma, S Dama
Departnent of clinica Ncrobidogy, Sr Gnga Rambbspita (S3H, NewDd hi-110060, India

Mostract: Tubercul osis is responsible for 7%0f al adult deaths and 25%0f preventabl e adult deat hs.
Miti-drug resistant tubercu osis strains are vieved as nainly a probd emaof the devel oping vorld and are
resistat toa least tvwo drugs, INHand Rfanpicin.  Acquired resi stance or secondary resistance is nore
conmon than prinary resistance. PRinary drug resistance is that when a patient wo has not been
previously on anti tubercu ar therapy (AIT) and devel ops resi stance whereas acou red resitance devel ops
while on an inappropriate ATT reginen.  The freguency of nulti drug resistance varies geographi cally.
Hgh resi stance vas found in erstwhile countries of the LBSR the Baltic Republics, Argentina, Nepal
and China. In our centre resitance observed has been 5%7% Survey of initial MR TB cases in
conmuni ty is inportant for redesigning the effective reginen for new cases and a so for pl anni ng
appropriate regnen for cases requiring re-treatnent.
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[ ntrocucti on

According to W) approxinately 7 to 8 nillion peopl e have
tuercdosis ad aoud 3mllionde andly detothis infection
Inlndaaou 2mllion cases are infected every year. Miti-drug
ressitant tubercdosis (MIRTB strains are resistat to a | esst
two drugs i.e. INHand refanpicin; frequancy of such resitance
varies geopgraphicaly (Table 1). MRTis being highighted as
a probl emaof the devel oping vorl d; preval ance varies from14. 5%
inkKreato B.8%Gjarat (Inda); Inouwr centre drug resi stance
varies from5to 7 percent (Fgl).

Table 1: Percent Drugresistance fromdifferent parts of Vérldand I ndi a2
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It is essentia to understand that for labortory diagnosis of
MR TB, the nost inportant step is the firmdiagnosis of
tuercd asis; the question of its resistance neads be settled later.
Thsisdsoafat thet incat peroat cases cdtueis mt positive
for Mtuberculosis. Snceit is not easy to achieve the gdd
standard there i s a consensus eval ving round the vorl d wet her
cuture - sofa gddstandard, needs to be dtered in favour of
copel ling clinica evidence fortified wth never ndecd ar tod s.

To diagnose MIRTB nathing different needs to be done than the
nethods used for d agnosing a sersitive stran of M tubercu asis.
Bi identification of acidfast becilli (AB withregardtoits
species is equa ly inportant. The ro e of NIMhas becone nore
pronounced wth the advent of the scourge of HV, nore soin
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advanced countries where tubercul osi s had been brought under
cotrd. However, in deve oping countries were tubercu osis is
still ranpart, aypcd mycdecteriaare still inanmnority. There
ismevidaceinther being trasmtted drectly fromnan to nan
They are generd |y resistat to the atitubercd a drugs and mght
be dagnosed as MRTB  As the gereration tine of nycobecteria
is nuch | onger than the ather usud pathogeni ¢ organi sns, advent
of rapid culture nethods al ong wth nol ecul ar techni ques can
produce faster resuts wthspeciationas vell. Tdde lgvesthe
preval ence of drug resistance (NCRT) in India and aboard.

Sanple @l lection

Soutumi s the nast freguently exanined speci nen for the detecti on
of AB it isinportant to evd uate sufficient nuner of sanpl es
fromeach patient to ensure recovery of even | ow nunbers of
nycobacteria. Besides this, the quality of the specinen is of
paranount inportance. @inican shou d spend tine explaning to
the patient the nethod of produci ng good quality sputum Three
deeply expect orated norni ng sputumsanpl es on three consecuti ve
days are usud |y adequet e.

\Wen sputumi s uavai ladle or the find ngs are constantly neggtive
inpatients wth convincing clinica evidence of pul nonary
tubercul osi s, gastric |lavage nay be necessary and such sanpl es
nust reach the laboratory pronptly since nycobacteria do not
survive for long period in acidic gastric washing. The
recormended gui del i nes for the collection of various types of
saples aedveninTade 2 The sigificance of representetive
sanpl e col l ection in adequate quantity and wth nini num
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transportation tine helps in proper evd uation for nycobecteria
dsesse Thsisnretruefo sapleslike CSE, peud flud
and other body fluids. (Table 2)

Tabl e 2 : Reconmended gui del i nes for sanpl e col | ection.

Aspirates-H ui ds Serilesyringe, container, or direct inocul ationon

cul ture nedi a.
Bl ood, Bonenarrow |Isolator or direct i nocul ationon culture nedi a
BAL Seril e cotnai ner

Gastric | avage Serilecontai ner wth 100ny of sodi umcar bonat e;

nay be useful if sputumisdifficult toobtan.

Expect orat e froml ungs by a producti ve cough (not
sdiva), sterilecotaner.

Sodl d ean cont ai ner
Serilecontainer, donot add fornalin

Sput um

Ti ssues bi opsy
speci nens

Uine F rt whol e norni ng voi d at | east 100nh; do not pool
over 24 hours.

(Reproduced fromsuppl . Indi an J Paedi atr 2002; 69: S11- S19)

Ml cr oscopy

It isaragddandthe best nethod to idetify the presence of the
oganismviabe or nonviableinaclinca sanple. It has been
estinated that when using concentrati on techn ques approxi natel'y
10* AFB/nmh of sputumare required for a nicroscopy to be
positive. Patients wth extensi ve d sease shed | arge nunbber of
nycobacteria wth good correl ation between positive cuture and
snear. Inpatients wth mninal or |ess advanced di sease the
correlation of positive snears to positive cutures nay be only
25% 40%.

To types of acidfest stanng canbe used (i) el -Ned son (2N
and (ii) Auranine-Rhodanine (AR H uorochrome staining.
Approxi nat el y 18%of ZN snear negative but cul ture positive
petiets caninaddtion be d agosed using ARstann. Snilar
results were also seenin S3Has reflected infig 2 Dead
nmycobecterid cdls wll dsostanwth fluorochrone stain | eed ng
to smear positive ad cuture negative situation in agrox. 10%cf
cases ad need be kept in nmaind whi | e assessi ng treatnent efficacy.
Shear positive does not indcae trestnent failue
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Hg 2: Qnparativeanalysis of OF and ZNin SGRH
(Reproduced fromsuppl . I ndi an J Paedi at r 2002; 69: S11- S19)

Citue

1 Qnwventional Mcobacterial Qilture : As lowas 10-100
beclli/rh canresdt inacdtue psitivity. It isnadeay the dl
hi ghly suspect sanpl es be subjected to cuture. Avariety of
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nethods and nedia are in use to culture nycobacteriainvitro.
The nast popdar nedaindincd laboraay is Lonenste n Jensen
as a solid nedia and NMdd ebrook 7H being its |iquid counter
part. this age-dd nethod of nycobecteria cuture takes a very
long tine i.e. 6 to 8 weeks (average 21 to 28 days) for
Mcobact eri umt ubercul osis to formco onies &the sane tine is
required for semsitivity inthis nedum Thus ataotd of 12-16
veeks is required for cuture and semsitivity using this nethod.

2 Rapi d Mycobacterial culture net hods :

Za  Bactec Sstens/ MB-BacT : Sibstantia inprovenent in the
tine to detection and the tad nunber of positive cdtures can be
achieved i f autonated or semi-autonated |iquid cuture systens
such as BACTEC™ 460TB that use Mddl ebrook 7HL2 is used.
This radi onetric systemcan detect grovth noch earlier than the
eye can see on solid conventional nedia (LJ). Wdely used
BACTECM 460TB systemuti | i ses 7HI2 broth contai ni ng Garbon
14(*Q |abeled pa nitic acid d ong with the nixture of antibiatics
(PANTA BB). The gronth can be ascertained by the liberation
of ¥ by the nycobecteria.  Bit other contaninant bacteria can
adsobresk dom pdmitic acid and resut infdse positive resuts.

New systens that rely on non-radi onetric gronth have been
devel gped such as MB BacT/ 3D (hi oMri eux) (fig 3), Mcobecteria
Gowth Indicator Tube (M3 T-Becton D cki nson) and BACTECM
9000TB aut onat ed cul ture systens, appear to be nore promsi ng.
The tine required for isolationis reduced from6 weeks to 3
weeks. In addition the turn around tine usi ng BACTEQ MB
BacT-3D systens i s reduced;, snear positive speci nens can be
positive wthin 8 days as conpared to 18 days in conventi onal
ned umlin snear negati ve sanpl es the nean tine to detection wth
rapidcutureis 14 to 16 days as conpared to 26 days for the
conventiona nediuf  Antibiotic sensitivity a so can be done
using these instrunents by adding a known MC of the drug to

BacT/ALERT 3D

Fg 3

the liquid ned a &reduce nean tine for detectiont o a nest 11
to 18 day®.

2 Spti-Geck Sistem: Aother broth based systemi ntroduced
is Septi-Chek AFB (BBL) which uses a bi phasi c nedi a and
provides rapid grovth and drug susceptibility wthout need for
routine subculturing. Detection tine is shorter than wth
conventional agar but significantly |onger than the BACTED MB
BacT- 3D syst ens.

Z Isdator lysis centrifugation system: The isdaor tube
(VWMPQLE) provides a uni que approach to the recovery of
nycobecteria fromblood  Appraxinately 10nh of Hood is cdlected
inothelsdator tube containing an anticoagu ant and saponi n,
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wichwll lysethered bood cels, reeasing ay nicrobe wthin
Ater centrifugation a& 3000x g for 30 ninutes, the sedinent is
renaved and inocu ated into a vareity of autonat ed nycobecteria
systemand 80%i sol ats were recovered wth the nean tine to
Oetecti on as 14.4 days.

2 The Luciferase Rporter nycobacteri gphage (LRP) test - a
virus that infects nycabacteri umhes a cl oned gere responsibl e for
production of Luci ferase Ryporter erzyne wiich enits light inthe
presence of mycobecterium This neyhod is very samsitive, specific
adrapdtest andis equaly effective as MBT 960 i n detecting
MTB®.

lcatificaian

a Qrvetiod nethods for idetification rey on -narphad ogy
and bi ochenical reactions like tube cadase a 68, niacin ad
ntrate tests v ch are cunersone and coul d take as long as two

nont hs usi ng standard nethods, in contrast to accuprobe which
idetifiesit fromcutureinless then an hour.

b Rapi d Mcobacteria identification techni ques

b the Accuorobe (@nRobe, LB system(fig 4) : Tests for
the identification of MB conplex is a rapid DNA probe test
vhich wilizes the tecnique of nucleic acid hytridization for the
specific idertification of MB conplex isdated fromthe cuture
The TB conpl ex i ncl udes fol | ow ng speci es; Mt ubercul osi s,
Mbovis, Mbovis B3G Mafricanum Mmicroti, and Mcanetti®.
Mtubercul osis is nost conmon pat hogen i sol at ed fromhunans,
Mbovi s BdGnay be transmitted frominfected aninal to hunans,
and the others prinarily infects aninal s. Mafri canumcauses
pul nonary tuberculosis is tropical Arica For nest clinica
laboraaiesidetificaiod anisdaeas BG@mpex is suficet
because the probability that anisdateis a species ather than
Mtuberculosisis extrenaly snal | ”.

Fg. 4: Accuprobe Lumi nonet er (GEN PROBE)

Ainciple - The accuprobe systemuses a singl e stranded DNA
probe wth a chenil umnescent | abel that is conpl enentary to the
ribosonal RAOf the target organism Ater the A s re eased
dromthe organismit forns a stable RNACNA hybrid. The
sdection reagernt dlovs far the dfferetiation of non hybrid sed
and hybridi zed proble. The | abel ed DNARNA hybrid are
neasured in a lumnoneter. A postive result is al unhnoneter
readng equal to or greater thanthe cut off. Avdue bel owthe
ct of isanegiveresdt.

In Qr experience at SFH: Qit of 38 snear positive sanpl es
processed since June 15 - B 9, 2004, 20 vere Bctd ert 3D (bio
Merieux, France) culture positive and subsequent!|y accuprobe
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positive for MB - conpl ex; whereas 5 cul ture positive vere
accuprobe negetive for MIB thereby indicting thet 5 snears and
cul ture positive cases vere NIM if not speci ated woul d have
been presuned to be Mtubercul osis and treated wth no or
di nini shed response to ATT. Such cases run a risk of being
labelled as MIRTB Beak up details of NIMpositive cases can
be dbtai ned fromfigure 5.
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Fg 5: Acuproberesults

Ml ecd & Assays inthe Dagosis of Tubercd osi s
Anpl i fication assays - ONA or RMA based.
A D\A anpl i fi cation assays

1 Rl ynerse chain reaction (R : Frst described in 1988,
It ves used to detect Mtubercu osis fromthe dinicd sanles like
CSFE, uine and other body fluid and bl ood usi ng nol ecul ar
nethods. Apositive RRresult using M tubercul osis specific
priners on a snear positive sanple woul d indicate that AFB seen
were Mtubercul osi s whereas a negative RAR woul d suggest an
NIM as long as proper cotrds are included in the assays. Wth
a snear negative speci nen, however a negative R(R does not
excl ude the presence of Mtubercu osis. Inhibitors are knom to
exist inCF o ps sanples that canirhibit anplificationinany
nol ecu ar assay’. RRcanot differentiae between the dead or
l'ive nycobecteria

2 Qher DMA anpl i cation assays : are Ligase Chai n reacti on
LR Srand d spacenent assay A and B repicase anplification
whi ch has not gai ned as nuch proninence as RAR  Advant age
o these assays are that they are sesitive but canat dfferetiae
deed froma living becil i

B RNA anpl i fi cation assays -

1 MIBA : Nucl ei ¢ aci d sequence based anpli fi cati on assay
(NASRA) used in identifying MB and NTM (froma positive
bottle) using specific probes. (NABA bio-Mrieu/ @ganon &
Tekni ka).

2 TME Transcription ned ated anplification (TMy Genprabe,
bi o- Mri eux).

Both are isoothernal anplification nethods. Instead of using
DNA as the target, uses 16S rRV which is nore abundant than
the corresponding DNA naking it nore sensitive than RR  The
rRNA i s transcribed by a reverse transcriptase forning a
transcription conpl ex fromwhi ch isathernal anplification of the
target sequence is catal ysed by R\A pol ynerase.  The anplified
nudecadidis detected using d ectro-cheml uninescence techn que.
The sensitivity and specificity of such tests have been wel |
established in both singl e and conparative eval uations. The
sersitivity and specificity for nast of the above tests fdl wthin
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the sane range of val ues given for RR

Advant age over DNA assays : The detection of Mrcobacteri um
tubercul osi s By NASBA 16S r RNA al so gi ves an added
infornation regarding the viability of the organi smas conpared
to the DNA based ROR t echni que whi ch coul d pi ck up even dead
sequences as nertioned earlier.

C Qher Assay available comercially as a kit is (LiPA
MGBACTER A | nnogenetics 2w j ndrecht, Bel giun) based on
reverse hridsaion systemprincig €. RRis wsed to aplify the
165 23S ribosonal spacer region and the product is hytridised to
praes boudtoandonstrip bndngisidatified cd ainatricdly.
Wlike accuraobe, asinde test canidentify the range of species
wsing specific praboes. This techn que can be wsed far idatification
of nycobacteria isoated fromMB BacT/ 3D system
Ned ess to sy, gurarideinfrastrutue staf tranngadqaity
catrd procedres are essatid to awaid cross cotamnati on everts
leedgtofdse positiveresdtsindl the aoove nertiaed nolecd &
assays. Mreover the labortory report is as good as the qua ity
of the speci nen submtted.

Seroassay for MB

BISA for TB was found positive in 79.4%of sputum AFB
positive patients but vas a so positive in 56. 260 AB negati ve
sputumsanpl es®. Al seroassays nost be evd ueted inligt o the
clinca evidence and shou d not be taken as the sd e evi dence of
infection. Seroassay nareover has no rd e in d agnosi ng MIR TB

Detection of Dug Resitance

Thereis alimtaioninadkequete inepretaion of drug resistace
due to lack of standard sation of |aboraory procedures resu ting
inmslead ng reports wth poor rgroducibility, es aresut a poor
know edge of the true inci dence of drug resistance exist.

There are three wdd y used nethods for drug semsitivity onthe
Lovenst ei n-Jensen nedi um

1 The absd ute concerttration nethod a so terned as nini nm
inhibitory concentration (MQ nethod - a standard sed i nocul um
of the organismis inocu ated on a drug free ned a (contrd) and
nedi a contai ning graded concentration of the drug as a test.
Resi stance is expressed as the | onest concentration of the drug
that inhibits gothondl o anast al tubes indcating MC

2 The resistace raio nethod : Resistace o the test arganism
is copared withthet o astadard laboratary stran and eqressed
astheraiod the MCd thetest stranwththat o the stadard
strain aggi st each drug.

3 The proportion nethod : |f the nuniber of coonies a the
known MCof a drugis > 1%caf the cdonies grom in drug free
ned umthenthe stranis cosidered dincdly resistat. Gitue
ad semsitivity test can d so be done using ather ned as |ike 79,
7HO or 7H1 Nidd ebrook.  Adrect sersitivity on snear positive
cases were the drug can be incorported i n the ned umcan hasten
the resuts to 6-8 weeks, whi ch atherwse cod d take 12-16 veeks.
4 ETest : It is agadent nnnoiminhibitory concentration
technique and is foud to be quick, accurate rdiade ad essy to
performand the resuts are avail ad e betveen 7-10 days. Ay eenart
between L-J and Etest nethods is 87%whil e between L-J and
MHLL nethods is 7994, It is especialy of great vauein drug
resi stant cases vhere MCis inportant. Hausdorfer et al
denonstrted nore than 90%correl ation between Etest and agar
propation nethod far Al the four first line atitubercd ar drugs

Autonated nethods currently used for rapid susceptihility testing
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of Mtubercul osis include MB-Bactal ert-3D, BACTECM 460
rad onetric nethod etc.

Nl ecu ar Dagnosis of Attinncrobia Resi stance

The frequency of resistance nitations has been estinated to be 1
inl1®for R&1in10® for H respectiveyand 1in 10° for §
BMB para amnosdicylic acid (PAS, ethinanide (N, cycl oserine
and th acetazore.

Rfamwicin : Mre than 95%0df rifanpi cinresistant MBisd ates
have mutations in rpoB the gene encodi ng the RVA pol yner ase
B-subunit®. INHResistance to INHis nore conpl ex. Nany
resi stant organi sns have mutati ons i n the kat G gene encodi ng
cata ase-peroxidese that resut indtered enzyne structure“. S
resistat strans have a notation onthe rrs ad rpsL gene encod ng
a 16SrRA and a SI2 ribosonal subunit protein, respectivel y=.
Resi stance to pyrazinamce (2) is caused by mtati ons inthe gene
pncA encodi ng pyrazi nanidase resul ting in di nni shed enzyne
ativty.

B hanfut o resi stance in approxi nately 60%0f organisns i s due
to anmino acid repl acenents at position 306 of an arabi nosyl
transferase encoded by the enbB gere.

Smlarly fluoroqu nd ores resi stance i s associ aed by gyrA gere
notation Kanamycin resistance is due to nuc eati de substituti ons
inthe rrs encoding 16S r RNA

Various nol ecu ar probes for detection of such resi stance genes
aebengused far predcting resistance bt are still nat aalade
for conmercia use

The Ruture

The current know edge does not permit utilisation of nol ecu ar
resistane detecti on assays as amatter of raine Mlecd ar assays
have a good correl ation in snear positive cases only and i s
reconmened for use only in such cases at present by HA (LBY).
Theissue of quaity contrd (@ innoecda assays renains yet
toberesdved dee to the amsace o the avaldility of uiversdly
acogptad e standard contrd s dlowng acceptad e repraduci hility of
the assay vorld over.

Hovever genatypic and ysis invd ving anglifications of the genonic
regi on conferring resi stance-using PR fol | oned by post
anplification analysis of mutation causing drug resi stance by
singl e strand confornation pol ynorphi sm(PRIR SS9 can reduce
the turn around tine. Reverse hybridisation based |ine probe
assay d so have been used reliady to detect the notati ons casing
drug resistance. Ml ecul ar beacon assays is used inred tine
RRto detect as little as a sing e nud edti de substituti on causing
drug resistance can be ised®. The only silver liningin the nane
of nol ecul ar diagnosis of MR TB coul d be the detection of
rifanpicin or INHresistant cases earlier. early case detection
could hel pin contai nnent of the spread of MIRTB strai ns.

Qher nethods, which can a so be used to detect drug resi stance,
are heterodupl ex anal ysi s, dideoxyfingerprinting, an RNY R\A
dupl ex base pair misnatch assay, r RNY DNA bi ol umi nescence
| abel ed probe assay and | uci ferase nycobact eri ophage assay in
vhi ch o'y viad e nycabecteria can dlowregication of the phage
wheres the dead ones cannot. Isd ae gromn in the presence of
dugwll nt emt ligt onaddtion o lwdiferinsustraeif it is
suscetibl e weress resistat isdate wll.

Aconmercia kit for detection of mutated gene for resistance
vwoul d serve as a valid surrogate narker for MR TR

Based on dverse lines of evidence, the fitness estinates of drug
resitant Mtubercu osis are quite heterogeneous and nay precl ude
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FI RST ANNOUNCEMENT | MSACON 2006

Annual Conference ‘| MSACON 2006 wi Il be hel d on 3-4-5 Novenber 2006 at Lahore (Pakistan) Dr.
Shaheena Asi f, Surgi ned Hospital Lahore is the Organising Secretary.

Theme : ‘Update in Medical and Dental Sciences’
Venue : Lahore Medi cal & Dental Col | ege
Canal Bank North, Tul spura, Lahore-53400, Paki stan
Vi sa : Misaisrequired for Pakistan and nust be obtained before travel. Pl ease al | ow 3 nont hs bef ore
Conference Date for applicationto be processed.
Conf erence Fee Bef ore 1st May06 Bef ore 1st Aug. 06 1st Aug. 06 onwards
Del egat es Rs. 2200 Rs. 2800 Rs. 3600
Acconpanyi ng Person Rs. 1500 Rs. 2000 Rs. 2500
For ei gn Del egat es 250USD 300USD 350USD
Acconpanyi ng Person 100USD 150USD 200USD
Trade Del egat es Rs. 2200 Rs. 2800 Rs. 3600
Pre Conference CME
PG St udent s Rs. 500 Rs. 700 Rs. 1000
Del egat es Rs. 800 Rs. 1000 Rs. 1200
Acconpanyi ng Person Rs. 500 Rs. 700 Rs. 1000

Abstract Subm ssion

The Scientific Commttee invites Abstracts for Poster and Oral Presentations. The abstract nust be in
approxi nat el y 300 words in English. Qnly original work having rel evance to Qinical practice nay be subnitted.
The paper nust clearly state the objective, nethods, results and concl usi ons. The presentati on nust have a
title, nanes of all authors and the institution where the work was done. Pl ease nention the nane of the
aut hor who wi || present the paper and conpl et e address, emai|l and phone nunbers.

Last date of subm ssion of abstract 30 June 2006. Kindly send on di skette or CDby nail or enail tothe
Gonf erence Secretari at .

I PS Kal ra
Secretary General | MSA






