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Managenent of Miltidrug Resistant Tubercul osis (MR TB)

Synposi um:

DDS KupaTi
Departnent of Respirotory Mdicine, 9r Ginga Rambbspital, Rjinder Nagar, NewDd hi-110060, Indi a

Aostract: Tubercu osi s has been a scourge of the narkind fromtines inmenoriad and is still aninportant
heal th problem The devel opnents in pharnaco therapy and hea th progranmes indi cated the tubercu osis
cou d be contained and probably eradicated. Bit the present day redity is a stuning cotradictionto
opti nnsmaf the earlier days tubercu osis seens to have struck back wth a vengeance. Today, notli drug
resitante tubercuosis (MRTB is a dreadfu reality and advancing its narch to destroy the nationa
progranmes to control tubercul osis.

Grrent preval ence of prinary and acquired nol tidrug resistance in Indiais 3. 4%and 13. 3%respectively.
Siceptitibility testingis the ‘@l d-stadard for the dagnosis of MIRTBwvhichis not the ‘absd ute
paraneter todctate thergoy but shou d be used to gui de thergoy dong wth conplete clincd profile The
treatnent of MIRTBis difficult, conplicated, nuch costiler, less frequently affordabl e, challenging
needs experience and skill and indvidudized for the needs of the particuar petient. The therapy once
instituted shou d be carried out despite al disconfiort to prevent narbidity, nortality and transmissi oin
of MRTBas thisis, probably the last chance between life and i nminent deat h.

The WHO programme of ‘' DOIS PLUS highlights the conprehensi ve nanagenent strategy to control
MR TB optinal treatnent of MORTB alone, wll not curb or control the epidenic but ‘prevention’
of ultinate energence of MR TB shoul d by focussed therapy by effective use of firstline drugis
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asd udy essatid.

D agnosi s of MR TB

Early diagnosis and treatnent of MORTBis of paranount
inportance nat only fromthe petients perspective but dsofar the
comonity at large. Qnsideration of the fdlowng are gererdly
contributory to the diagnosis of MR TB-25,

Hgh R sk popd ati o' :

Hstory of contact wth known case of MIRTB

Hstoy of previous or nary irregda or regd ar treat nent
o Tuoercd csis.

Guitary pu nonary tubercu osis.

Presence of infection wth H\ positive patients are not
nore prone to MIRTB than to drug succeptible TB Rathr,
epi demhd ogi cal associ ation of H\ positive status and MR
TB refl ects nosocomal transmission of TB (sone bei ng
MR TB) and propensity of H\positive patients to
progess rapdy to active d seasel.

Cincd presetaionwth interstitid infltrate, hilar or
ned astinal adenopathy, cavitation on chest rad ograph hes
been suggested to be nore typical of drugresistat rather
then drug-sucetidl e disease in HVEpositive petiets. There
i's no convi nci ng evi dence for these assertions.  Sone have
found higher rte of cavitation anong H\Apositive petients
wth MR TB vhil e others have actual |y docunented fever
cavitary | esios in such peti ets’.

Hstory of contract wth famly nenbers and health care
professional s of MR TB

Qinical dagnosis

@

Hgh suspicion :
| ad rise pheronenon @ on artituoercd ar thergoy, sputum

snear initidly becones negative (o less positive) ad later
becones persistetly positive Thisindcaes falue wsdly
de toether the pati et having cessed to take the drugs or
tothe devd gart o resistacetod! the drugs, patiet is
recgé\irg

Rersistently positive sputumsnear for AB even after 5
nonths of WD or other retreatnent regi nens.

Devel opnent of distant conplications of pul nonary
tubercu osi s during therapy.

Pesece of extesive miticaitary d sease
Rel ati ve Suspicion -
Hstory of cottracted infection froma known source.

Rddaojcd cdteiaaion: Ben dter regda ad adequete
chenot herapy for 3 nonths change in size of cavities,
increase inexisting |l esion and gppearance of newlesionis
anindcaion of dsesse progession  Hwever, reddogcd
worsening in addition to, positive sputumsnear for AB
and/or clinica worsening nay indicate MIRTB

Cincd ddeiaaior Thsisthelesst rdiadde evidece o
MIRTB if not associaed wih becteridogcd o raddagcd
Heaigdion Fluetodfevese dter 2 vesks o tred nart
wth a standard four drug regnen is an i ndependent narker
of MRTB Inareas wth a high preval ence of MIRTB
broader enpirical treatnent nay be indicated for patients
wo fail to def ervesce’.

Hovever, this goproach hes severd linitations. For exanple, not
dl petiets wth TBpresert wth fever. Rxsistet fever candso
be caused by severe niliary di sease or another concomtant
infection, andis therefore not a specific sign of MR TR

0 the patients wo areintidly snear-positive, 73%wll becone
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snear-negative after 2 nonths of treatnent wth a regi nen
containing isoniazid and rifanpicin, and over 95%w | have
converted by 5to 6 nonths. Swear positivity at 2 nonths nay
be caused by nonadherence wth treatnent, cavitati on and heavy
intid becillary load or presence of drug resi stance® 04,

| Inedequate ad irregd a therapy: Inadrug-o-gam(listing
of al drugs takenin the past) evidence of i nadequate dosage o
nanat herapy, adequete thergoy but for shorter durationis presen.
A thesane tine alist of drug ‘never’ used in thergoy ad drugs
wth cross-resi stance nay al so be prepared.

c Unreliable suspicion :

| Past history of antitubercu ar therapy and has cone wth
fresh rd gose

| Not gai ni ng vei ght .

| No radid ogica i nprovenent.

| Rddogcd deterioaionwthot dincd deterioadion

| Devel opnent of a cavity in exudative | esion on treatnent.

| New shadows nay not, necessarily, be tubercul osis.
Bcteridogcd dagosis

Laboratory evidence of resistance torefingpicin and INHis agdd
standard for the dagnosis of MIRTR  There are limtati ons of
these hgly specific test-as the tedmiqe is coplex ad dfficu t
to parformaccuratel y even when skill ed personnel are avail dd e
and laboratory facilities are of high standard. Qe nust a so
consi der that sanpling of different population of bacilli, and
laboraaies vayinginrdidility, erras cccuringinlaoraary,
nay be the factars far the dfferet semsitivity reports data ned of
the sane patient fromdfferent |aboratories. Thereis lack of
standardi zati on, coordination and cross checking wth nati onal
laboratories in our country. The conservative approachis to
assune that any drug resistance that has been reported is red
irrespective o the reputation of the testing laboratory.  Hwvever
theresuts of semsitivity shoud nat be acogpted ucriticdly. @
rdation wth history, snear resuts and radi d ogy shou d be used
asagqudefo fuue therapy and therapy shou d nat be changed
if thepatient isinroving satisfectorily. Never techn ques have
geady shortened the tine of dotaning the reports wth i ncreased
“sersitivity ad specificity. Revious thergoy wth a drug, wi ch
hes been associ aed wth a reduced clinica respose tothet drug,
despite gyeret “Soagiblity’ ininvitrolaraay tests hes d so
to be considered.  The presence of deed becilli can d so produce
“false positive’” snear early intreatnent. Patients wo vere
intidly snear and cuture positive nay have cu ture conversi o,
but nay continue to have positive snears 4 to 20 weeks after
conmenci ng treatnent. This “Shear positive/culture negative
reacti on’” was nore conmon aneng patients wth cavitary d sease
and also inthose treated wth rifanpi cin contai ning reg nens.
WHO recomnmends extendi ng the intensive four drug treat nent
phase, for afurther nonth in patients wth positive snear at 2
noths. However drug trestnent is oly changed if snear renai ns
positive a 5 nanths.
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Assessnent of patients wth MIRTB

A anning drug therapy for a patient wth MR TB requires
expeiece skill adtine. Thetreatnent history of the patient
nust be thoroughly chronicled listing the previous treatnents
(including preparations that night have been obtai ned privatey
fromthe pharnaci sts), the petients adherence wth these reg nars,
adthe becteridogcd respose Cinicd adraddogcd changes
shou d a so be recorded.  Hovever, these changes can be affected
by inercuret codtios (preunaria endisn) and are, therefare
lessrdiade paraeters of progess. The patient’s previos drug
suceptibility results shoul d a so be recorded i ncl udi ng those
perforned a other hospitds.

Treatnent of MR TB

The nanagenent of MIRTBis an area that has been shrouded
inla o mths and msconceptios, ad therefore, uterly chadtic.
Though, WD gui delines are useful in nanaging MR TB patients
hu they nay it be gdicadetoevery patiat. Therefae theray
shoddhbeindviddly taloedtothe needs of aparticd ar petiet.

Basic Rrinciples of Ghenotherapy wth MR TB

1@ Wensaxnitivitytestsaemt aalade: Alikdy resistace
pettern can be irferred fromthe petiets histay ad previas
swoeptibility resuts. Apaiet, wo hed drug suwoetibe B
ad adhered to a satisfactary trestnent reg nen, preserting
wthardamse yars laer, islikdy to have drugsuceptib e
di sease and wll respond to the WDretreatnent reg nen.
Incatrast, apatiat wo hes faled thargyy, islikdy to hae
drug resistant tuberculosis. Inthis circunstance, a
‘Retreatnent reginen” is used conprising a nini numof 4
to5drugsinteh“intid phese’ ad a lesst 3 of the nast
active ad best td eraed drugs, inthe “cotinueti on phese’.
this reg nen shou d contain drugs to wich the becilli are
certany sasitivei.e mt recdved previosly as the bed 11
aeuikdytoberesistat tothe dups. A“first ling' drug
thet the patiet hes rece ved previausly nay be added to this
regnen, if resistance appears unlikey, besed on petients
previos treatnent history. Hwever, such addtiond drugs
nost nat be relied upon util resuts of newsuceptibility
tests are aval ad €2

Thus, treatnent regnen shoudidedly cotanmitipe dugs
wth “bectericidd activity (@) inectadde aget, aqindoeg
pyrazi ramide, o eth onemide) wth the “becteriostatic’ drugs
(cyd oserine, praamnosdicylic acid (P added to prevert
the deved opnert of furtelr resistance Theinitid phese of
at least 6 nonths and continuati on phase of 12-18 nont hs,
after the sputumhas becone negative is usua |y needed.

OH \Wensasitivity tests ae avalade : the treanet reg ners
aestragt foverd (Tabe 1).

(©  Dependng upon the history of atitubercul osis drugs used
peviosly ad onavailablity of sersitivity tests, varios
conhi neti ons, of resistance nay be anticipated.

2 Drugs nost be g ven i n adequat e dosage (corrected accord ng

to vei gt and duration).
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Table 1: Sandard treat nent regi nen consi dered suitableif sensitivitylists areavailable
Resi stance to Initia phase Cont i nuat i on Phase
Dr ugs M ni mum Dr ugs Duration
duration in
i n_nont hs nont hs
| soni azi d Rfanpicin 2-3 rifanpicin 6
(st eptonycin, Ani nogl ycosi de° 2-3 et hanbout ol 6
t hi oacet azone) Pyr azi nani de 2-3
B hanbut ol 2-3
| soni azi d and Rfanpicin 3 rifanpicin 6
et haniout ol Aninogl ycosi de° 3 B hi onam de* 6
(streptonyci n) Pyr azi nam de 3
B hi onani de 3
| soni azi d Ani nogl ycosi de° 6 et hi onam de 12-18
rifanpicin et hi onan de 6 f1 uor ogui nol one! 12-18
f1 uoroqui nol on 6 pyr azi nani de 12-18
pyr azi nan de 6 et hanbut ol + - 12-18
ethanfout ol + -
I soni azi d, Ani nogl ycosi de° 6 et hi onanm de 18
rifanpicin, B hi onani de 6 f1 uor ogui nol one! 18
strept onyci n and Pyr azi nani de 6 Gycl oserine 18
et hanout ol Gycl oseri ne® 6
Resistancetoal | Am nogl ycosi de® 6 f1 uor ogui nol one! 18
drugs f1 uor oqui nol onéf 6 2 of these B hi onanide 18
2 of these B hi onanide 6 PAS 18
PAS 6 Gycl oseri ne® 18
Gycl oseri ne? 6
Sepectihilitytest Tai l or regi nen accordi ng
to reserve drugs tosuspectibility patterm
avalad e

Kananyci n or mikacin, or capreonycin

G profl oxacinor @l oxacin.

PASif cycloserineis not availableor tootoxic.

I'ndi vi dual i zed regi nen i s feasi bl e i n desi gnat ed cent ers of excel | ence.

3 We of first linedrugs is preferred because they are nast
effective and less toxic. INHshoud be included in al
regnens, uless it cannot be used due to resistaxetoit. 3

4 Aprevios histay o treanet wthaparticda drug, | eads
to reduced efficacy of that drug, regard ess of “invitrad 9
sEtivity.

Table 2: The reginan is nodified as recoomended in table 2.

5 Never add a sing e drug to a failing reg nen

6 It isineffective to conine two drugs of the sane graup o
to conhine a drug, patentidly ineffective becasse of corss
resistance. Qoss resistance occurs betveen thi camdes and
t hi oacet azone; kananyci n/ annkaci n wth streptonycin;
rifanpicdnwth rifaoertine ad rifaatin (> 70%strarns) ad n
anong various derivatives of fluoroquinol ones. G oss
resi stance has al so been reported bet ween et hi onannde and
INH M onyci n and kananyci n; vi onyci nf and capr eonyci n. D
Srans resistant to streptonyci i/ kananyci n and anakaci n
aestill sasitive to caqreoman

7 Al the drugs shoud preferably be gveninasinge daly

Sreptonycin, if still active, if resistanceto streptocycin, use kananycin or caprconycin.
If ethinamdeis not avail abl e or poorly tol erated (even at a does of 500 ng cay) use of | oxaci n.

dose, except PASwhichis usually given in two divided
doses in order to avoid probl ens of intd erance.

Internmttent thergpy is usud ly nat effective and shou d be
avoi ded in the treatnent of MR TB

Nb drug shoul d be kept in reserve and |ike nost poverful
drugs (bectericidd) shodd be used intidly ad in nad nom
conli neti on so as to emsure thet the first bettleis von ad
won per nanent | y.

Therapy should be initiated in the hospital to pernit
nonitoring of toxicity and drug intol erance. D rect
observation therapy (DO) shou d be preferably for 3to 4
nonths or till the sputumconversi on

The treatnent nay be initiated wth a snall dose of each
drug and gradud |y increased to the pl anned dose over 3 to
10 days.

Al the patients shod d be nonitored by repested cuture and
sasitivity tests, nantHy during intersi ve phese ad “acein
3naths till theed o thergyy. If cuture remairns positive
after 4 nonths of therapy, the strategy nust be changed.
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Tabl e 2 : Suggested regi nen for resistant/Miltidrug Resistant Tubercul osis with Various patterns of past history of treatnent.
Group Past Tr eat nent I nt ensi ve Phase Cont i nuat i on Phase
Responder s
Dr ugs Duration Dr ugs Duration Non
in in Responder s
nont hs nont hs
| M sused drugs Rfanpicin Rfanpicin Treat as
|'i ke SHE and I soniazid | soni azi d Goup |l or
TZN et haniout ol 23 B hanbut ol + 9 Take hel p of
Pyr azi nam de+ Pyr azi nni de sasitivity
Sreptonycin resut
| M sused drugs Sreptonycin Rfanpicin Treat as
|'i ke SHREZ TZN I soni azi dgq | soni azi d Gouwp Il G
Rfanpicin -3 B hanbut ol + 9 Take hel p of
B haniut ol Pyr azi nam de Ssitivity
Pyr azi nani de resut.
Il Faledafter Ani nogl yco- B hi onam de Treat G oup
adequat e 5 drugs si de? H uoro- \Y)
SHREZ B hi onani de 6 qui nol one® O
A uoro- Pyr azi nam de Take hel p of
qui nol onbe® B hanbut ol + Ssitivity
Pyr azi nani de result and
B hanbut ol + consi der
OR PAS surgery
Kanyanyci n 6 B hi onam de
PAS Gycl oserine
B hi onam de Pyr azi nam de
Gycl oserine +
+ I'soniazid
I soni azid
v Fai | ed on group Ani nogl yco- Auo
I11 treatnent si de? qui ndone®
A uoro- a of azi mine
qui nol one? 6 Bhi o Gl e 18 Qonsi der
Q of azi mne PAS surgery
B hi o/ PAS Gycl o +
+ Newer ATT®
Newer ATTC

Ami kaci n/ Kananyci n/ Capr eonyci n
QG profl oxaci v G| oxaci ¥ oar fl oxaci n
Qarithro/ Azithro/H fabut i r/ Ganoxycl av

* % % %

LCependi ng on sput umconver si on can be used for 3-6 nont hs i f toxi city does not intervene.

Abreviation- areas folloved - R rifanpicin, Hisoniazid, Ethanbutol, Z-pyrazi namde, S streptonycin, K kananycin, G Ocapreonycin,

T2\t hi acet azone.

13 Al neasures shoul d be taken to persuade and encourage
petiets nat tostop treanart, desptedl its dscofats, as
it isthelast chance that stands betveen life ad desth

X4 Thebioavalability of the anti tubercul ous drugs nay be
altered in presence of ALS (as nal asorption is frequent
inthem. Serumlevel s nay becone necessary to optimze
thergoy and ersire hicavai l i lity.

5 WOrecommend of ATT drugs in fixed dose conti nations
o proven bicavailahlities ad usted to body-vei gt.  Reduced
hiocavailahlity nay lead to dfference in chace

16  Awog fluoroqundines, nast active agets are | evdf| oxaci n,
of l oxaci n, sparfloxaci n and noxi fl oxaci n**. @1 oxaci n

hes a bectericidd actionand cgpde of incressing leve o
activity of isonazid- rifapcininthree drug conhi reti ons
during the eqporertid goth phase.  In cotrast, ofloxacin
hes little bectericidd activity aggimst stati onery phese ad
less active thenisomazid or rifapidndaoe  Saflaadn
is 8tines nore potent than ciprofl oxacin and al nest as
potet asrifanpicing Ufotuatey, sparfloxacin appears
| ess useful because of relatively high rate of
photosersitization.  Mxifloxacin, wil e denarnstrating very
favourable “in vitro’® activity does not have the sane
extended clinical safety as |evofl oxacin and of | oxaci n's.
Athough fluorooui ndines are usud |y vl | -absorbed ard 1y,
absorption is reduced by concomitant adninistration of
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Tabl e 3: Second |ine drugs used for treatnent of resistant/ MR Tuber cul osi s.

Dr ugs Averae dai l y Dai | y Dosage (ng) Type of antinycobacteri al
dosage M ni mum Maxi mum activity

Ani nogl ycosi des 15ny/ kg 750 1000 bactericida against actively

- Kananycin mul ti plyi ng or gani sns

- Amkaci n

- Capreonycin

Thi oam des 10- 20n9/ kg 500 750 becteri ci da

- B hi onanide

- Prot hi onamde

Gycl oserine 10- 20n9/ kg 500 750 becteriostatic

PAS aci d 200- 300ny/ kg 10g 129 becteriostatic

A ur oqui nol one

- Levof | oxaci n 10- 15 no/ kg 750 1000 weakl y bact eri ci dal

- Gprofl oxacin 15- 20 no/ kg 1000 1500

- Gloxacin 7.5-15 ny/ kg 600 800

- Soarfloxacin 6-8 ny/ kg 400 600

Macrol i de

- Qarithronycin 10- 15 no/ kg 1000ng/ kg Becteri ci dal

- Azi thronyci nl 10ny/ kg 500 ng/ day (pH dependent )

a of azi mne 4-5 ny/ kg 100 200 becteriostatic

Bet a Lact am

- Coamaxycl av 750 2gm weakl y bact eri ci dal

antacids. @laxacinis better absorbed than cirprofl axaci n
and has a bi cavai l abil ity approachi ng 10094.

7  SQurgca treatnent nay be applied nore frequently and
agoressively as the overall cure-rate nay be nuch hi gher
(81%vs 56%. Feasibility and success appears to be
substartia |y enhanced by nutritiond support.

Second Line Drugs Wsed for MIR TB

The use of the first line drugs for treatnent of pul nonary
tubercuosis is well estadished Hwever, sone pharnacd ogi ca
aspects of “second ing’ drugs for planing atitubercu ar therapy
aegveninTdde 3

Kannycin, amkacin, capreonycin : Kananycin is a g ycosi de of
2-deoxy-streptanine and anikacin is a derivative of kananyci n.
The aminogl ycosides inhibit protein synthesis by irreversibly
bindng tothe bacterial 30Sribosonal subunit and bl ocki ng the
anmnoacyl -t RNA G oss-resi stance occurs between kananyci n
and annkaci n because of their structurad simlarity, but cross-
resi stance between themand streptonycinis rare.  Gyreonycin
hes a sinil ar action and adverse effects to, the amnogl ycosi des.
Hvever, it is abesic pdypaice atibiaic ad so cross-resi sance
wth anminog ycosi des occurs occasiod ly. Al of theseinectad e
agpts ae becteriddd agamst activdy mitigyingbedilli ad have,
therefore, becone essertia agets intreatnent of MIRTB The
naj or adverse effects of kananycin incl ude hearing [ oss, ataxia,
nyst agnus nephrotoxicity, el ectrolyte abnornalities and are

contrai ndi cated i n pregnancy. Anikaci n and capreonyen have
simla adverse effects.

The usual daily dose of kananycin and ankacinis 15 to 30 ngy/
kg gven intranuscu arly, wth a naxinal daily dose of 750ng to
1gmM. These drugs can al so be given by intravenous infusion
thraugh a certrd line. Fdlowng prenterd admnistraion these
drugs can be detected in body tissues ad fluds. They cross the
pacatabu their peretrationinothe cerdrosprd flud (CF is
urdiadde EBEcetionisby doerdar filtration A, wthboth
agents atataxicity is nore conman than nephrataxicity a nonthly
audionetry is, therefore, reconmended while patients are on
treatnent. |If thereis rend inparnent, dosage ad ustnent and
caefu nonitoring o remd fuction aerequred Goreomcinis
gven by intranascu ar inection o the daily dose of 15 30ng kg
to a naxmnumdose of 1. The dosage should not exceed 20 ngy/
kg/day for nore than 40 to 120 days because of the risk of
adverse effects, increases thereafter®.  If necessary, caprenycin
can be continued but given only 2to 3 tines per week. It can
also be gvenintravenously wth good td erability. Gyoreonycin
causes high frequency hearing loss in 3.2 to 9.4%o0f patients
befare vestibd ar dysfuction cccurs’. 1t is, therefare, recomnended
to do nathly and onetry wth occasiondl examneti on of vestibu ar
fuction Red todcity nay aso ocour, especidly inthe ddely
anong woomtatd daily dose shoud not exceed 750ng.  Hectrd yte
di sturances, |ike hypokal enha, hypocal cenha, hyponagnesaenna,
possi bly result fromtubul ar danage nay be observed wth
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capreomyci n (and the amnog yeosi des), particd arly after 3to 4
veeks of antitubercu osis therapy®®. It is advisable to nonitor
renal functiona nd serumbi ochenmistry regularly. Qi aneous
reactions and hepatitis may occur rearely. Gapreonycinis
contrai ndi cated i n pregnancy and avoi ded in chil dren®.

B hi onanide : B hi onanide (2- et hyl -pyri di ne-4-carboni ¢ acid
thicamde) is a derivative of isonicotinic acid and exerts a
bectericidd effect by inhihiting nycdic acid synthesis. Hwvever,

isonazidresistat isdaes of Mtubercuosis are suceptible to
et hi onannde suggesting different sites of action for these two
drugs Bhionamde is aso structurd |y rel ated to thi acet azore.

Isdaesresitat toth ocetazae ae sl |y sarsitive to ethi aemde
but ethi onanide resistance is al nost a ways associ ated wth
thiocetazone resistance. Rathionance is the Npropyl derivative
d ehaemde ad hes smla activity, dincd eficacy ad adverse
effects®. Bhonamde is asorbed fromthe gestrointestind tract

and dstributed wddly through out the body, includng C3= The
drugis extensively netabolised inthe liver wth | ess than 1%
appearing unchanged in urine. The usual daily doseis 15to
20ny/ kg. (500 to 1000ng.) in divided doses wth a naxi num
daily dose of 1g The nain adverse effect of the ethionamde is
gestrantestind inrderace (naused), netdlic taste epgestric
di sconfiort, and diarrhoea). The drug shoul d be induced sl owy
in 250ng i ncrenents as td erated, and can be g ven wth nilk or

at bedtine wth a sedative to avoid nausea. Hepatitis wth
jaundi ce (4.3% can occur upto 5 nonths after conmenci ng
therapy®. Withdraval of therapy usually result in resa ution.

Hepati ¢ enzynes shoul d, therefore, be nonitored nonthly.

Transient elevations inlevels nay be observed but they usud |y
nornal i ze despite cotinued adnini stration of the drug. Hece, in
absence of synptons o jaund ce, ethi onennde adhnni strati on shou d
only be stopped, if thereis a5fddeevation of AST or AT

Qher adverse effects incl ude psychatic reactions, covu sions,

headache, di zzi ness, peripherad neuritis, hypog ycenna (i nportant

inpaiet wth dabetes nallitus), hypathera d smgyneconasti a,

acre, nenstrud abnornalities inpatence and d opeci a and therefare,

shou d be used carefu ly in patiets wth dabetes-nellitus, |iver

d sease and psychiatric condi ti oms.

Qi ndl ones : The never broad spect rumconpounds (sparfl oxaci n,
ledflaedn? nodflaedn) edibt gede invitroativity ag rst
M tubercul osi s than the narrow spectrumf | uroqui nol ones
(dpdflakecin dloxecin). Gprdfloxecin hes an early bectericicd
action but neither ciprofl axacin nor of | oxaci n have enhanced the
sterilising éility of longtermreg nens cota ning isonazidad
rifanicn

The qui nd ones exert a nycobectericidd effect by indngtothe
DNAgyrae and inhibiting DNAsynthesis.  There i s no recogni zed
cress resistace wih aher atitubercdar drugs bt thereis copl ee
cross-resistace wthin the fluoroguind ene gop. Thi s resi stance
devel ops read |y ad rgady, ad hes been associ aed wih notati ons
in DNAegyrase.  H uoroqui nol i nes nust be used in confi nati on
wth other effective drugs when treating MRTB  The usual
daily dose is 600 to 800ng. (34 tablets) of oflaxacin or 1000 to
1500ng (4-6tddets) of ciprofloxecinduing theintid pese |If
the dose of 600ng is poorly dtol erated the daily dose can be
reduced (400ng of | axaci n during the continuation phese. Ether
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cnbedgveninasinge daly does o the deily dose can be dvi dd
in two doses®",

They are vel | -absorbed ord |y wth bicavailabilities rang ng from
60%for cprofloxacinto B%far oflaxacin. Thelr dstributionis
ideal for treating TBwth concentrations inthe lung and in
nacr ogphages bel ng severd tines higher than serumconcertrati ons.
These drugs d so peretrate vel | into ather tissues but nat in G-
where level s can be variable. Quinol ones are predoninant|y
cleared by g onerd ar filtration so the dosage shod d be ad usted
inrenal failure. Adverse reactions are unconmon but
gestrointestina distrubances |ike anorexi a, nausea, voniting),
neurd ogi cal synptons (di zzi ness, trenars, headaches, insonmia
naod changes, corvu si ons), hypersensitivity and crystd | uria have
been associ ated wth qui nd ore therapy.

A though qui nol ones are used only for short periods to treat
stadard becterid infectians, they dso gpear tobeve | tderated
when used for 2 years or nore in the long treatnent of
nycobacteria infections?  Aiinal stud es have shom that the
qui nd ones nay adversely affect growng cartilage. Hence, these
drugs shou d onl'y be used during pregnancy or in children after
bal ancing the potentia benefits against this theoretical risk
Qi nol ones al so i ncrease serumt heophyl |ine concentrati ons and
hence nay i ncrease the adverse effects of thegphyilineif gvenin
conii nation. The absorption of qui nol ones nay be reduced by
concomtant adnnistration of antacid preparati ons.

Grel oserine : (4-amno-3-i so-oxazolidinone) is a structural
and ogues of Daanine that conpetitively bl ock enzynes invd ved
inthe sythesis o the dpgtide, Dadyl-Ddaine Byirhikiting
synthesis of this dpetide wichis an essertiad componet of the
nycobacteria cell-val, it limts cell growh and hence has a
bectericstatic effect. This nade o actionis unique so cyd oserine
shares no cross-resi stance wth other antitubercu ar drugs®

The drug is rapdy absorbed fromgastrointesting tract adis
wdely distributed throughout the body, including the C+
Ceraxeisnainy by goerdar filtraion Thedugis intradoed
slowy over several days - starting 250ng daily for a fewdays,
then 250ng twce daily for a fewdays and fina |y 750ng daily
given as 500ng in norning and 250ng in the evening. Peak-
serumconcentrati ons (2 hours post dose) < 10ng/ L nay be | ess
effective and concentrations > 30-35ng/ L are associ ated wth
increased taxicity. These concentrations shou d be checked 1 to
2 weeks after commencing therapy and shoul d be neasured
followng the larger dose if the 500/ 250 ng reginen i s used.
Rridaxi ne (50 to 100ng daily) hes d so been d ven wth cyd oserine
inorder toreduce the nerd og ca adverse effects, particuarly
when given wth i soni azi d®.

Gdoserine adnnistraionis assod aed wth sigificat nerd og cd
averse effects - peripherd nerquethy, izziness, trenar, headeche
convul si ons and behavi oural conplications - confusion,
hyperactivity, depression, psychoses, suicidd idestion Ratiets
nust, therefore be closely watched for nood and personal ity
changes. These conplications are nore comon in al cohdl i cs,
patients wth epil epsy, and patients wth rena invad cenent or
previos psychiaricillness. Gooserire dsoineferes wththe
dimretion of pherytan, futher conplicatingits usein edlemsy.
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Rare-amnosalicylic Acid : PASis astructural anal ogue of para
anno benzoi ¢ acid (PABA that has a bacteriostatic effect by
conpetitively blocking the conversion of PPBAIntofdic acid (an
essential burine required for DNAsynthesis). It isreadily
absorbed fromthe gestranterfind tract. It dffusesrgady ino
caseous tubercul osis | esions but does not corss uninfl aned
neninges.® PASis netabolised inthe liver to acetyl -PAS and
bath conpounds are excreted inthe wrine. Hice, PASis gererd ly
adddinred falue

PSSis introduced gradual |y over severd days to afind dose of
about 10to 12 g/day in3 or 4 divided doses. It is gvenwth
food o mlk to mnimse the gestranestind dsorders. Fe piets
can tolerate the gastrointestinal adverse effects produced by
coni ned admni stration of PAS and ethionanmide. PAS nay a so
inhibit the dmsorption of rifanpicine PASis an expensi ve drug
adisna read |y availad €°

Aternative treatnert for MIRTB: Inspite of availability of
“second-ling’ drugs for the trestnent of NIRTB ather dtermative
treatnents nay sonetines be required Severa estadished drugs
nay al so be used for treatnent of MR TR

a Hgh dose isoniazid : In presence of conforned MR TB
isoniazid adnmnistrationis not reconmendec®.  But, it hes been
doserved thet strains of M tubercd osis idatifiedinthe laoortoy
as isoniazid resistant often contain mxtures of suceptibl e and
resitant organisns. Sonetines isdaes resistat toleves just
above the criticd cocertrations for isonazid (MG of 0.2t050
ny L) nay be present. The high dose of isoniazid (16 to 20ngy
kg (1to 15 ¢g/day), would elininate sucepti bl e organi sns and
those wth lowlevel resistance®?®. Despite apparent invitro
resistance, isoazidnay retaingareciaderesida ativity aga st
apaticdar stranao MRTB N benefit is found inincudng
isoniazid at a regular dosage in a reginen wth cycl oseri ne,
ethi onande and/ or pyrazi namde. Hwever, sputumconversi ons
vere found in 69%in patients receiving high dose i soniazid as
ve | as theretreanet regnen wthout any rel goses in comperision
to 21%d petients receving retreatnernt regnen d one. Hgh dose
is associated wth hepatotoxicity, periphera neuropathy and
convul si ons (whi ch nay be prevented by giving higher dose of
pyridoxine. Thus high dose i soniazid nay be consdiered as an
adjunctive drug in MR TB treatnent, especially in devel opi ng
coutries unabl e to afford the expensi ve second i ne drugs.

b Refabutin: It is aderivative of refanycin-S and nay be
nare active then rifanpicin aganst Mtubercu osis. It isragpdy
absorbed fromthe gestraintesting tract ad hes a seecumhd f life
o 16 hours (Wichis longer than rifanpicin) and achi eves hi gher
concentration thanrifanpicine. The drugis elimnated by the
kidney and the liver. Adverse effects include gastrontestind
di sorders hypersensitivity, hepatotoxicity and henat o ogi cal
resctios®®. The criticd cocertration for rifabutinis 0.5 ng
L The MIG of rifabutin for rifanpicin sensitive and resi stant
strains of Mtubercu osis are <0.06 ng/L and 0.25t0 16.0 ng/L
respectively. This wde-range of MG suggest that few MR
TBstrans codd be effectivey trested with rifabui®. Thereis
cross resistace betveen rifapicin ad rifaotin  Thouh rifaatin
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isequvalent torifanpicinin drug suceptibl e pu nonary-TBin
HV posi tive and negati ve petients, the susta ned becterid og cd
response in MIRTB vas observed in 23 to 47%0of patients. The
outcone of therapy vas i ndependent of the concomtant ned cati ons
ad o resitance patterns, but it shoned dose respose effect wth
an 8%response for 150ng day i ncreasi ng to 50%r esponse for
the and 450 ng/ day dosages?. |Inspite of favourable
phar nacoki neti cs and putatively superior activity of rifaoutin,
eqaiece wthths drug hes suggested thet it does nat have arde
inthe treatnent of MIRTB

c Qarithromycin : It is nacrolide antibiotic and is vell
absorbed orally, attaining peak serumlevel s of 2 to 4ng/L anc
ocetrates inthe tissues. Aout 30 to 40%i s excreted unchanged
a sanativemgtaditeviathe kides bliay exoreim accouts
for the remainder. Adverse effects incl ude nausea, di arrhoea,
abdomnal pain and bitter taste in nouth

Thougt daithromcin ad azithromci f are usefu inthe trestnent
of nany non-tubercu ous nycobacterial infection, includng MC
Bi hes denarstrated poor invitro activity aganst Mtubercu osis.
The MG and MGso vere 16ng/ L and 64 ng/ L respecti vel y?2 2.
Its addtionresutedin 4 to 32 fddreductions inthe MG of
isonazid ethenwtd adrifapian The uwility of darithromcin
as a “second-lineg” druginthe treanent of MIRTBrenains to
be estad i shed

d Cadfazimne : 1t is arinngphenazi ne conpound and effective
agai nst Mcobacteriumleprae and MCinfections. ARer a
singel dose of 300ng, it attains a peak serumconcentration of
10ngL Asusstatid portion o the uchanged drug is excreted
inthe faces but netasdites ae dso detectedinurine  Adverse
effects indude gestranestind dsorders ad skin d scd araion
Though activity against M tubercu osis has been denonstrated in
vitroad invivo, there are only anecdatd reports of successfu
treatnent of MR TBY.

e AwddllinCaddaic Aid: It isaBlatamatihiaic ad
can peretrate the cell-va | of Mtubercu osis and bind wth high
afinmty tofour penicdllinbndng praeins (). The resistance
is dueto presence of Blactanases (in Mtub.) wth pencillinase
activity ad canbeirhibited by Blactanase irhibitars (cdawdinc
acid, sublactam®® or circunvented by the use of carbapenens
(I'mpenem) whi ch are percillamse resistat. It is bectericidd for
Mtubercu osis isd ates a an anaxycillin concentration of 4ng/L
adadadincaddcocatraiond 2L o less. It is supested
to have an erly bactericidd activity bt this activity declines
rqady dter thethirdday. This bectericidd activity neats further
exploration inthe treatnent of MR TR

f Mt roni dazol e : MTubercul osi s can adapt to | ow oxygen
levels and it is the dornent organi sns that undergo orderly
net abol i ¢ changes to survi ve anaerod osi s and becone suceptibl e
to drugs |ike netronidazd e (general ly active against aneerobic
organisns). Thus, this drug nay have arole in eradicating
persistat becilli doringthe sterilization prese o trestnat adin
chenoprophyl axi s®. It might be useful in the nanagenent of
drug-suceptible or MIRTB  This potentia rol e needs to the
futhe studed
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Table4: Initia Phase

Conti nuati on Phase

Dr ugs M ni numdur ati on Dr ugs Duration in nonths
nont hs

Aninogl ycosi de* 6 B hi onam de 12-18

B hi onam de 6 H uor oqui nol one 12-18

H uor oqui nol one 6 Pyr azi nani de** 12-18

Pyr azi nam de 6 B hanfout ol + - 12-18

B hanfut ol + -

* Kananyci n, or anikaci n, or capreonycin.
** @ prfloxacinor Gl oxacin

Duration of Therapy (T e 4)

The optinal duration has not been clearly established Hwever,
WO reconmend treatnent wth antitubercu ar drugs for a periad
of at least 18-24 nonths after sputumconversion or 12 nonths
after spuctumcu ture becones negative to prevent relgpse. The
inectade dugs are preferad y used for 6 nanths depend ng upon
Sput umconver si on.

Noni toring Treat nent

The nast reliadd e narker is teh becteridogca response’.  Soutum
exanmnati ons shoul d be done, for sem quantitative snear and
cdtue nontHy, dring the intensive phase of therapy®s Ater
Sput umconver si on snear exannation and culture are obtai ned
once inthree nonths till the end of the therapy. Therapeutic
rresponse is judged in order of reliadlity, by bacteridogy of
sutum radiology folloned by clinical picture. Gnce sputum
conver si on has been obtai ned sone experts recommend w th
drawng the veaker and nore toxi ¢ drugs fromthe reg nerf.  The
petient then coml etes ancther 18to 24 narths’ treatnent wth the
renaining 2to 3 well toerated drugs®. Qher experts woul d
persist wththeintid trestnent hopingtoinmroe the crerae
Aparenteral drugis givenfor 4to 6 nonths untill toxicity
devel ops.

Qut cone of Treat nent

Inastudy - of 134 MIRTB patients, 47(35% had no response
tothergyy ad 12 intid respondets rd gosed, the overd | respose
rate was 56%for a nean fol lowup period of 51 nonths (rane
10to 167)* MR TBresulted in a failure of 44%(and TB
associated nartd ity rate of 229%. The nedan hospitd, stay ves
nore than 7 nonths; Qne had surgery; the nedi an nunier of
drugs admni stered per petient vas 4 (3 petient had rece ved si x
o oedup Hwvever, inalae study of 25 evdud e patients,
24(96% had clinica response, and all 17 for whomdata on
nhcrobi ol ogi cal response vere avai | bl e had docunented cul ture
conversions®.  The nedian fol | owup period was 91 weeks (range
41 to 225). Howvever, the patients often had prinary MR TB
and those wth acquired disease had TB for a shorter period
(nedian 2.5 years), had fewer drugs before treatnent (nedi um
nuniber of drugs, 3.5 and had access to quind one treatnent. In
HV positive petiets wth MIRTB (table 5), the earlier reported
nedi an survival tine for the MIRTB patients was 2.1 nonths
conpared with 14.6 nonths for the controls. Hwever, later
studi es reported ned an survival tines reang ng between 5.8 and
10 nonths®® ¥, The survival tineis praonged in patients wth
4 + T | ynphocyte counts above 200/ nk, and in patients

recei ving careonycin ad to a lesser extet, a flurooui nd one ad
i soni azi o3,

Table 5 : The Influence of HV status on Managenent of MDR TB.

I nfl uence HV Negative HV Positive

Treatnent Failure 63 tines 1 72 to 89%di ed

Rel apse 2 tines within 4-19 week, 38 to 70%
to TB

Resi stance to 5.8 drugs 1 Median survival ADS 1 5nihs.

i No AIDS 14.8 nihs.

Each recei ved 5.7 drugs 1 8%f contacts devel oped TB in
2 years

Duration 24 nmhs after

Qonver si on conver si on

Initial 65%
Long Term 56%

Chenopr ophyl axi s For Gntacts of MIR TB
The A3C has recommended three level s of contral :

0 The use of administrative neasures to reduce the risk of
exqosure (early recogition of potetid TBpatiets, pronp
laboratary dagosis ad imed ate i nplenartation of effectie
chenat her apy) .

{i) Theused eygneering cotrdsto prevet the spread o B
becilli (vertilated roons, ar-filtraionad traide ar
dsinfection) ad

i) The use of persona respiratory protective equi pnent such
as hgheficdecy paticdaear filte (HHA®. Hwvever,
these are expensi ve and cunter sone and therefore renai n
unpr oven.

(oservation wthout preventive therapy has been reconmended
for nost peopl e exposed to MRTB  However, in those who
are a highrisk of progressing to active d sease (H\Ave), the
potential reginens are pyrazi nanide and et hanbutol, or
pyrazi nanhde and a qui nd one and the proposed durati on of therapy
ves 6to 12 norths. Ratient’s preference and rug adverse effects
becone naj or factors as the benefit of MIRTB prophyl axis is
small. Treatnent wth pyrazinamde 1500 ng daily pl us
ciprofloxacin 750ng twice daily for 4 nonths do have sone
suppart fromd fferent experts™#,

BdG vacci nation proved narginal |y “superior to screening and
preventive treatnent wth post-infection prophyl axis wth
ci profl oxaci n-pyrazi nande. Qrerall, B3Gis only reconmended
for ifatsadcdildena cotinedrisk o TBirfection Hvever,
B35 vacci nati on nay now be consi dered for health care workrs
who renai n exposed to MR TB despite the institution of
conpr ehensi ve i nfection contral  progranme®,
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RFole of SQurgery in Minagenent of MR TB

Though nedi cal therapy is the cornerstone of nanagenent of

MR TB but in best circunstances success rate is only in 40-

50%0f cases. However, contined wth surgery the success rate
nay be 90-95% The preoperative and postoperative nedi cal

therapy shou d be given for 24 nonths or 18 nonths after sputum
conver si o,

The ains of surgery in MR TB i ncl ude :

! Extensive drug resitance resulting inlikely or proven failure
of chenot her apy.

! Presence of |ocalized disease al |l owng successful debul ki ng

of abnornal |ung w thout conpronising |ung functions.

Renoval or closure of the cavity.

Bacteri ol ogi cal conversi on

For the control of disease process, conplications and sequel e.

Rehabi litation of the patient in his social & econonic

envi ronnent .

Hwvever ngj ority of MR patients have too extensive a d sease
ad/ or too poor pu nonary functions to be considered suitabd e for

SUroEry.
The indications for surgery in MRTB are :

! Posi tive sputumw th | ocal i sed di sease; negative sputumw th
significant pul nonary | esions and unstabl e | esi on/cavity nay
al so be consi dered for surgery.

! Massi ve henoptysis (600m in 24 hours) or recurrent
henopt ysi s.

! Chroni ¢ enpyena

! Bronchopl eural fistula

The contraind cations are :

! Ext ensi ve di seases
i Poor ardi opul nonary reserve
! Active endobronchi al di sease

Siccess of Qrgery :

i I't depends upon avail ability of nedical therapy wth suceptibl e/
partialy sucepitble drugs; resulting in success rate of 90
B% Hwever, if the becilli areresistant toal drugs, success
rate drops to 50%

i It depends upon residual |ung | esions; when there are no
renai ning lung | esions and suceptible drugs are availabl e the
success rate is nearly 90-95%but in presents renaining | ung
| esi ons because of hilatera invol venent or poor |ung function
success drops to 60%

! It depends upon surgery bei ng perforned after three nonths
of treatnent wth reserve/second line drugs since a this point
of tine, bacteria are still likely to be sensitive and the
bacillary populationis likely tobe at its | onest.

Rregperative assessnent :

1 Wether unilateral/localised disease. The contra ateral |ung shoul d be
healthy but mininal heded lesionis, aso, aceptad e for resection

2 Patient should be fit for najor surgery or pneunonect ony.

3 Bronchascopy shoul d be done in a | cases to rule out any endobronchi a
dsease & the site of section of the bronchus.

4 Best results are seen vhen two or nore suceptibl e drugs incl udi ng one
inectddeduwisaa-lade

5 Presence of uncontrol | ed diabetes-nel litus increases the chances of life
threatening conpl i cati ons.

6 R nonary functions assessed clinically and by spironetry. The criteria
for fitress require -
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a FBV, of L5.or >innales &1 3L or nore infenales or > 50%0af pred cted
va Le.

b The post operative PVC (by ventilati on scan) shoul d be > 800-1000nh.
The MV shou d be nare than 50%af the predicted val ue. For thoracop asty,

FBVL upto 1 Itr. is enough.
Srgca Rocedures foo MIRTB

a Resection of lung: It isthe surgery of choice as it takes anay the d sease
bodi ly. Pneunonectony, |abectony, segnental resection or wedge resection
nay be as per the requirenent of the case.

b Thoracop asty @ If the resectionis nat feasible, due to extensive d sease or
poor |ung function, thoracop asty nay be perforned the specific ind cations
ae: (1) gocd Guity, (2 gocd caity wthdsesseincotrdaed luyg
(3) apicd cavity wth d sease in the sane | ug.

Though good results are reported after thoracop asty but the nain draveck
isupedctaility or resuts.

c Gaernostony : In a very fewsel ected case, tube drainage of the a cavity
wth aundant becilli, nay be carried out.

d Atificid pneunoperitoneumnay be hel pfu in a highly sel ected case but
usual |y not perfornf.

Mrbidty o ngjor conplications after surgery

The conplication rate in MRTBis 20-25% The naj or ones
bel ng henarrhage residudl apicad space, bronchop eurd fistua or
chroni ¢ enpyena. The conplications may be nanaged
cosavaivdy o if reqiredsugcdly. The overd| nartdity fram
threse procedre is L5t0 2% but in“sdvage’ patients, this nay
be higher. Rost sugcaly, sputumpositivity is doserved in 18
25%af patients, but wth contined nedica thergoy or regperation
|'i ke “Conpl eti on pneunonectony” Sutum- Satus at the end
(18-24nonths) of therapy is 3to 5% It is essentia for the
success of surgery and find cure that aggressi ve chenatherapy as
inpregperative period is cotinued for 18 nanths after surgery.
Qe dl cuerae dter sugeryis Wb Qerd! coplicaios like
BPF is 10% post operative enpyena in 8%"“The surgery in
sd vage’ cases is not as optinnstic becasse it is perforned as a
“last resort” Sal vage cases have norbidity/nortality in 35%as
agpi st Poin property sd ected cases. This gragp ind udes pati erts
wth (a) Destroyed lung wth extensive pleurd invd venent; (b)
Gronic enpyena wth disease in opposite lung; (c) Henoptysis
wthhilaed dsesse (d Sutumpositive or rgeseinspte of
best availdd e drugs.

Tubercul osis wth conplications like d abetes, and uncontrd | ed
extraputnonary tubercd osis®  Inastudy of 29 patients sel ected
for surgery 23(79% of the 29 patients renain sputumcul ture
negative for 9to 69 nonths (nean 39 nonths). Hwever surgery
Vs associ ated wih sone narbidity inthis debilitated popd ati on
2 post operative death; 1 relgpsed and died; 1 patient devel oped
pu nonary hypertensi on and anather had respiratory i nsuffi ci ency
Mroriate drug therapy nutritiond support and certain gperative
thechni ques nay | ead to cure rate over 90%in MR TB".

Ad went Therapi es

Inaddtiontothe adnistraion of atimcraid drug therapy ad
surgery, various other nodalities have been proposed but they
renain eerinenta and of ucertan wility a presert.  They nay
provi de sone direction and hope for the devel opnent of novel
atituoercd osi agets that are required far tresting petients wth
MRTR These incl ude i nmunonaodul ati on therapy, |aser therapy
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gene therapy and sone novel cheno-t herapelti cs.
| nrmunot her apy or | nmunonodul at i on

I nmune nodul ation can be affected either by enhanci ng
proinflanmatory cytokines like 1L-2, IL-12, IANY, TN~L or
inhbiting the ati-inflanmatory cytokines like IL-4, IL-5 [L-10,
addi ti on of serumto enhance hunaral factors and diverting the
harnfiul TH2 i nmune pathvay to the beneficia Thl response by
vaccination utilizing M veccae. However, these are only
eqpinetd adcotrdledtrals have faled to cafirmuility o
thergoy.

Perosdised, interferonYin conjunctionwth other second line
drugs nay be given to trest MIRTBE. The amadf this treatnent
w6 to activate pul nonary nacrophases into effective phagocytic
cells. It vas vell tderated and resuted in tenporary sputum
snear (but not culture) conversions®. MVaccae has been used
as i nmunot herapy i n confi nati on wth ci profl axaci n, cycl oserine
and pyrazi nanmde, inthe treatnent of a patient wth abdoninal
MRTB The potentia roe of transfer factor, indonet hasone,
ad Llivanasdeis still eqerinentd. Levansde as an ad uxt to
drug treatnent was reported to cause nore rapid radi ol ogi cal
ceaxring wthout afectingthe clincd autcone.

Gene Ther apy

The decodi ng of the hunan genone provi des another fasci nating
aspect inthe future therapeutic intervention of tubercu osis by
identifying resistance genes, it wll be possibe to detect drug
resi stance before start of therapy and d so to devel op drugs thet
target these specific genes and thereby reducing the duration of
therapgy. Anutat rpo B gene has beemproduced that effectively
mmcs the node of detiond rifagicdnadinibts tramscriptiaf
This notant gene represents a potentia sucide gene for MR TB
if addivery strategy can be devel oped

Laser thergoy :

Thi's has been experinented in sone countries like Rssiaand i s
effective in miticavitory d sease wth heavy bacteria | oads,
particd aly, wenthereis anincressed chace o falue of nedcd
treatnent. This, prabably kills becteriarapdy, increases ad
inroves pergtration of atitubercdar drugs invaled off |esias
adhdpsinexly cdosre of cavities adis of proven berefit in
trached and bronchial stencsis due to endoronchid groth. It
al so reduces the trauna of surgery and post operative
conpl i cati ons™

Novel Chenat er apeut i cs

Arecertly reported drug B2, a2-pyridoe irhikits the becterid
D\A-gyrase and has MG rangi ng between 0.016 to 0.031 ngy/
Lfa dugsuwcatide ad dugresistat isdaes of Mtuoercd osis®
Snlarly, branched-chai n aninoaci d hi osynthesi s (sul phonet urorr
nethyl-a comercia herbiciae) had shomn promising antitubercu ar
activity®. A\ 100480 and Linezadl i d have been found to have
activities simlar tothat of isonazidand o rifanpicin PASA4
(intra madszaoyrar) hes shom potent bectericidd activity agei nst
MR T and promising oral activity. The understanding of the
cell-val |l synthesis through the use of nycoic acid synthesis,
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inhihbitors such as thid actonycin or the thieorea i saxyl nay | ead
to the devel ogpnent of newspecific antinycrobia agents. N
antibiotics include chl orpronazi ne and thioridazine, vhich are
anti psychotic the gronth of Mtubercul osis® Hence, these
phenathi azi nes and the rd ated arti hi stamni cs nay need the attertion
o researchers.

Wiat do we do Now?

@ Rinawy amistocotrd the devd gent of drug resistat
tubercul osi s whi ch can be done by revision of “Nati onal
Qi del i nes” based on level s of resistance, training of
padessiads inpivae sedtar, streghenng exd sting reti ad
tubercu osis cotrd progame, restricting use of Rfinpicin
(for TB and Leprosy only)

® Takinglogstic neesres to esnure reguar syply of drugs
a al levels of Nationad tubercul osis contra progrannes
and by ensuring neasure |ike providing freel/ subsi di zed
atituercd a drugs.

© DOOisessetid adtherefore, sypervised treatneit wth
fixed drug conhi nation and heatlh education are integrd to
suwocess.  Srict drugqaity cotrd is dsoessetid.

(9 PRoidmngwdespeasd sogxibility testimgwth qeity cotrd
laortaies.

© WO has proposed the work plan known as DO'S ALLG®
and establi shed Geen Light Gonmittee®*to inplenent it.
Minf oca point areto:- Bwsue adherence to ful course
of treatnent, cure MMRTBwth secod line drug. Rovide
DOr-PLUS in areas where MR TB has energed due to
previous in adeguate TB-contra progranmes; Rovi de DO-
ALSin settings were the DOSstrategy is fuly in place
to protect against the drug resistance; |npl enentation of
DOISPLUS will mininize the riks of creating drug
resistae tosecod line Ati TBDugs, If posside Ntiod
@ntro Frogranne nay apply “Ml ecu ar epi dennl ogy det ect
virdent clones of MRTB The support to drug di scovery
programme shoul d be a priority.
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20th Annual Gonference Cardiol ogi cal Society of India, Delhi Branch, will he held on Ctober 8-9th 2005

Venue : | NDI A HABI TAT CENTRE, NEW DELH .
Registrationis on first cumfirst serve basis.

Rs. 1500/- PEfamly physician - Rs. 600/- only till 5th, 2005
Rs. 2000/- PGfanily physician - Rs.1000/- only till Septenber 5th, 2005

Focus on : Prevention to interventional and controversies to Consensus;

Topics : dinical Crdiology, Preventive Cardiol ogy, Hypertension, congestive heart failure, Lipid nanagenent,
Met abol i ¢ Syndrone, Cardiodi abetes, Qoronary artery di sease, Echocardi ography, Cardiac arrhythmias and H ectro-
physi ol ogy, Interventional Gardiol ogy, cardiovascul ar surgery, Pediatric cardiol ogy, Gardiac anesthesia, Gardiac ail-
nents and pregnancy, Cardiac energencies Sujoy B Roy award and K L. Chopra Young | nvestigator Anard session
and cardiol ogy practices what a famly physician shoul d know

Faculty : G International repute in Gardiology and Gardiac Surgery.

For details contact :
DR H K CHOPRA,
Secretary C3 Del hi Branch,
Departnent of Cardi ol ogy Mol chand Hospital,
Qo 16, Kalkaji, New Del hi-110019
Tel .: 26416519, 2644242 Fax : 52000300 Mbbile : 9811090204,
E-nai | dr hkchopr a@ahoo. com Chopr ahk@ot nai | . com

\
4 NEXT | SSUES - H GHLI GHTS

Speci al | ssue : ENVI RONVENTAL PQOLLUTI ON & HIVAN HEALTH - Quest Editor Dr. |.P.S Kalra & Prof. S K Bhargava

Natural ProtectionfromBnvironnental Follution.
Ghangingqual ity of urbanair “Rutureof IndianAr quaity” and
itsinpact onHeal th.

Ashestos : D squi eting tal e goes on.

Envi ronnental Pol | uti on and Lhborn Chi | d.
Efect of indoor Ar Rol | utionduring cookinginVénan bel ongi ng
toRural, Ubanand 9 umA eas of Del hi.

1 Atituderel ated di sorders.
\_ 1 S ster Chronati c Exchange. Y,

i Environnent &Health
1 Respiratory Function Tests i n Rubber Factory VWrkers.

i @rrolationof lung Function Tests wth Nitritional and Soci o-
Economic Satus i n Ml e Chi | dren.

i HuoridedistributionandHuorosisin Sone Rural Areas of
Wai pur, Ryj ast han.






