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Editorial

TUBERCULOSIS ASSOCIATED IMMUNE RECONSTITUTION INFLAMMATORY
SYNDROME

[Indian J Tuberc 2010;57:177-179]

HIV substantially increases the risk oftuberculosis (TB) and it has become a major problem in
controlling TB in many countries'. Sub-Saharan Africa is severely hit by the dual epidemicof HIV and TB
with gradually increasing incidence of TB'. Often HIV is diagnosed while the test is requested as a part of
evaluation of TB. Hence, worldwide a substantial proportion of patients being started on antiretroviral
therapy (ART), particularly in sub-Saharan Afiica, are also receiving anti-tuberculosis treatment (ATT).
Though ART dramatically reduces TB risk by about 80%7, high TB incidence rates have been noted inthe
first three months of ART in developing countries’. After initiating ART, all the components of immune
system recover quantitatively and functionally, particularly CD4 count rises rapidly in the first month,
representing redistribution of memory cells from sites of immune activation, followed by a more gradual
recovery of naive cells'. During the early period ofrapid immune recovery, immune reconstitution
inflammatory syndrome (IRIS) which is also known as immune recovery disease or immune restitution
syndrome has come up as an important clinical entity complicating treatment of HIV-TB co-infection.
IRIS is believed to result from dysregulated recovering immune responses, leading to exaggerated
inflammation directed at the opportunistic pathogens’. IRIS is associated with certain infectious (e.g.
mycobacteria, varicella zoster and cytomegalovirus) and non-infectious (autoimmune or neoplastic)
conditions. In case of TB, two forms of IRIS are recognized®. Paradoxical TB-IRIS occurs in patients
diagnosed with TB and started on ATT before ART, who then manifest with recurrent ornew TB symptoms
and signs after AR T initiation. Unmasking TB-IRIS occurs in patients who are not on TB treatment when

they start ART and who then have an abnormally heightened inflammatory presentation of TB usually
within the first three months of ART.

Paradoxical reactions during ATT (new or recutrent TB symptoms or signs occuiring after initial
response to treatment) occur in patients irrespective of HIV infection or ART. Up to 25% of patients with
TB lymphadenitis experience a paradoxical deterioration usually manifesting as enlargement of the existing
nodes. Other manifestations include recurrent fevers, worsening pulmonary infiltrates, enlarging pleural
effusions, development of tuberculous meningitis (TBM), new or enlarging tuberculomas or tuberculous
lesions developing at other sites’. These paradoxical reactions are believed to reflect an immunologically
mediated deterioration rather than ATT failure. The pathogenesis has variably been attributed to exposure
and release ofnew antigen targets during mycobacterial killing and hypersensitivity to such antigens or
exaggerated immure restoration with ATT.

Paradoxical reactions are far more severe and frequent in the period after ART initiation than
those occurring in absence of HIV infection”. Paradoxical TB-IRIS occurs in 4.5-43% of patients starting
ART while onATT™®. The median interval fiom ART initiation to onset of paradoxical TB-IRIS is two-
four weeks™® but cases may occur within a few days and rarely months after ART is initiated. The
median duration of symptoms is two-three months™'. Onset of the clinical manifestations of TB-associated
IRIS should occur within the timeframe o fthree months fora diagnosis to be made®. The most frequent
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clinical features are recurrent symptoms, fever, enlarging lymph nodes and new or enlarging serous
effusions. Worsening of radiographic pulmo nary infiltrate is seen in 45% TB patients starting ART'”. Life-
threatening manifestations of paradoxical TB-IRIS include new or recurrent meningitis, enlarging central
nervous system tuberculomas, pericardial tamponade, acute renal failure, splenic rupture, intestinal
perforation, airway compromise due to compression by enlarging nodes and respiratory failure. Overall,
however, reports of death from paradoxical TB-IRIS are rare'*!'’. Although most of the cases are self-
limiting, paradoxical TB-IRIS patients frequently require hospitalization involving diagnostic and therapeutic
procedures resulting in considerable morbidity and burden on the health services. The most consistently
identified risk factors for paradoxical TB-IRIS are disseminated TB, low CD4 count before ART and
shorter ATTART interval ™. Paradoxical TB-IRIS is diagnosed based on characteristic clinical presentation,
temporal relationship to the initiation of ART and exclusion of alternative explanations for clinical deterioration.
It is very important to investigate for other opportunistic infections, TB treatment failure (e.g. due to non-
adherence or drug resistance) or drug reaction. Consensus case definitions for use in resource-limited
settings have recently been developedé. Mild cases require reassurance and symptomatic treatment. In
more severe cases, non-steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids have been effective.
ART interruption should be considered in life-threatening cases (e.g. with severe CNS involvement).

High incidence rates of TB (5.6-23 per 100 person-years) in the first three months of ART have
been reported mainly from developing counties’. The possible explanations are: patients may have sub-
clinical TB that becomes clinically apparent on ART or be infected with TB around the time of ART
initiation. The spectrum of clinical presentations may be sub-clinical, a typical clinical presentation or an
exaggerated inflammatory presentation. Some authorities have regarded any presentation of TB diagnosed
while patients are on ART as TB-IRIS provided there was a CD4 increase and viral load reduction.
However, there is an increasing consensus that only a subset of these cases should be regarded as IRI 62!,
A nomenclature has been proposed and all TB diagnosed cases while on ART should be termed "ART-
associated TB." The cases presenting with heightened intensity of clinical manifestations, particularly
with a marked inflammatory component, during the first three months of ART, should be termed "unmasking
TB-IRIS." Unmasking TB-IRIS is less well characterized than paradoxical TB-IRIS, with fewer cases
reported but it may account for a proportion of the high mortality associated with TB diagnosed in the
initial months of ART’. Further research to characterize the clinical manifestations and immuno logic
mechanisms of unmasking TB-IRIS will help in refining the proposed clinical case definition for this
condition.

Sanjeev Sinha, and S.K. Sharma

Division of Pulmonary

Critical Care Medicine & Sleep Medicine
Department of Medicine

All India Institute of Medical Sciences
New Delhi
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Review Article

MULTIDRUG AND EXTENSIVELY DRUG=RESISTANT TB (M/XDR=TB): PROBILEMS

AND SOLUTIONS#*

Rajendra Prasad**

(Received on 1.9.2009. Accepfed afier revision on 22.9.201v

Suewemary: Muli Drug Resistzat Taberculosis (MDR=TB) anc Lix.cnsively Drug Ressten. Taberealosis (XD2WTDB) sre
posirg = lheat .o e coracl of wocreslosis. The firs. WHOSUATLD autitaberealosis drug resis.ance seoveillzace caniec
ourir. 1994 i 35 covtrics remorted the median preva'eace of prisaary and acquired ranfei g resistance as 1 £% anc 13%
respectively. Sabsceaent'y, secone, ~hi 'd 24d fou th WHOLUATLD slosal drv g resisrznee surveillarces were o2 <ed our in
1990-99, 1999-2002 anc. 2002-2007 wespeclzely. Basee on dive zesistiace inozmation Jooaw 227 counliics, Lac prooLlon
ol MDR-IB amorz al cascs was cslinaled, Lor cour.uics wila o sunvey icforaiation. L. was cslimaled hat 7 ,€9,129 cascs
of MDRaTB emerged T 2006, Chive and Tedia carry approximalely S0% o the gobal buréer. 25 counlries zad wwe
Swecl Adrmirstzaive Regioas (SARS) veporled cue on XDRTR o the first .ine in 2006. Vulidrag and ez ensively
drug~es sta=2'I'H JO10 Gilobal epor: on Sarver lance ard “esronse esrimz=ad “har £,4C,000 eazes o° MDR-1'B energed
global y i* 2008 &ad crased ar esiemaled ,50,0C0 ccats, 2.4% ol VD R-TR cascs were ound 1o have XDR-I'B. .0 dalc,
s eunaulative Lot of 5% couadies have confirmacd at least oac case of XIR«'. 3. M/XDR=TB is a mizpmiace problen: and
ils eracrgeace ¢z be preventece by prompu ciagnosis anc clfectve use of fitst line crags i every new paticnt. The DOTS
Plus proacsec by WO zigtlicats the comp-ehersive raragenanr stratapy to coatre’” MDRs1B. aborzzory services o=
sdecaare a1d sime'y ciagnosis of MIADR-TI3 mns: be streng:keacd aad pregrommaric maraser-enr o V/XDR-I'B
s, be sca od uo 2 por 2ol sCt by global p an, Mo use ol second=line divgs must be ensorcd o cue oxsling
MDR-_B, 10 reducce v Leasurssior and (¢ prevent XDR-TIB. Scand licecuion cealzol mcasuiey 10 aveld Lurther

ssion of V. XDRaTB auc. rese:rch owards cevelopmenl ¢ naw di:gros.ics.

~.gs and vaccines skoulé be

tromotzd 10 con.rol M/IXDR=TB. |Indiun J Trberc 2010; 57:180-191 |

Kex wordss Tabcicalosis, Mul'i diag cesiste it tuberen os's) Extensive y coegiesistae tabeiealosis

INTRODUCTION

Drug resistant tudercnlosis has been

repor.ed siree the carly days ol in.roductlion ol

zn.i=TRB chemotherapy, but Mulii Drug Resistani
Tuberculosis (MDR-TB) and mo:c recently,
Lxtensively Diug Resistin. ‘Lubercalosis (XDR=
TB) kave been arczs of growing, concern, end are
posing a threal o global ellorls ol luberculosis
contro’.  Preyalerce of drug resistant TR mirro-s
the fancrional state and cfficacy o7 tubcerculosis
contro] orogremries cod realistic awdtede of the
communizy towards mplemcentazior ¢ such
programmes’. Poor 'I'B conuol generawes MDR-
TB and the misusc of sccond line drugs gencrates
NDR-TB. More than 7,00,000 cases of MDR-TH

emerge every vear as a result of poor
maztagenenl o] drug sensilive as well ws drug
res:stent TB. DOTS Plus pronosed by WHO
higaligated the comprehensive managemen.
strategy 10 coqtrol MDR-TRB. Tn 2006. XDR-TB
was seportec. in all regions o7 the worlc. and it has
becornie @ serious emergling threal Lo global public
haalth, cspcceially in coantrics with a hish
prevalence ol lluma l:nmunodelicicncy Virus
(TTTV) infceiion, XDRTB Las ra’scd 1l possibility
thes the current Jdrug suscepzidle T will be
replaced wi.aa form of I'B wilh severely resticled
treaznent opzioas. This would hale the progress made
in Teeent years Lo conlrol ‘TB globally. "The oresen.
wrile up reviews the presert status of VI/XDR-TB
anc. how to prevent end conrol M/XDR-TB.

Co

r

srecee on TR anG Clest Disoses — Sepiombar, 2008 = De o

Correspornrdence. D Relenc e 2umand, 2role
Georg’s Medice. Cellege). Luccnow = 22¢ 003 (U.2.).

Indizn Journel ¢l Taercalosis

¥ Uacared besec 02 the ). smlAL Osen02 celivared o the Tdrst [atenzr.ozal Conteesee of Scuth Fast Asla Rec.o (S1.AR) asd 637 Natienad

Zrotessor azd Heaz, Desarr=zer of Fulmo-ary Mec.einc. CS M. Mec.ez. Lniversity. Lucknow (U 2.)
wod Herd, Depaviment of Pulwonay Mo cine, C.8 M. Medical Univarsily (orne:ly Koog



RAJENDRA PRASAD 181

DELINITION

Drug resis.ant lubercu.osis is delinsc as a
case of tuberculos™s exercting bac' i resistint Lo onc
Or more aati tubercular drugs. Mult Dreg Resiszant
Luberculosis (MDR=1B) is Jelined as disease due
te M.anberenlnsis that is resistant to Isoniazid (H)
end Rilempicin (R) with or wilhoul resistance Lo
oher drugs. The term “Exiensively Drug Resis’ant
TB (XDR-TB)" 5 a rew onc which was
provisioually delined s hose serscis wii 1D
whosc solates waore resistant to Isoniazid aad
Riamoicin end alleest three ol the $1X mein classes
of Sceond Tuine D-ugs(ST.Ds) (Aminoglycos'des,
Polypeptides. Fluoroganolones. Thkioamides.
Cycloserite, and Poromaminosalicy.ic Acid) .Bul i
Ocrober 2006, the Wo:1¢ Health Orgaaizasica -evised
the casc delinition of XDR-1'B as 1'B with resistance
10 at least isoniazid ard rifampicin as well as [urther
resistance to A flaroquinolone and a sccond line
injeclable ager. (kavamycin, amikiécin or
caprcomycir. ).

TYPES OF DRUG RTSISTANCE

Drug resistance may be of lwo types =
Primary and Acqtired. Primary dmig resistaace mayv
be celined as drug resislance in a pa.ient who has
not received any antt tubereu’ar ireatmen: in the past.
The resistaace that develops in a patient who has
received prior cleriotberipy s delined as ccquired
dmg resistance. Recently the terms “resistance in
new cases” and “resislance in previously lreated
cases” have been propesced “or use because o7 the
difficulty o coafirm the validicy of the patients” past
lis.ory of weilwenl. When or.¢ is not sure whether
the resisteace 18 primary or acquired due <o
concea.ed history ol previols lrealmenl or
unawarcnass of “reaiment (aken belore, i1 18 knewn
&3 initia. drug resistance. Thus in‘rial resiszance s
primary resistance plus somue urdisclosec cequired
resistance. Conbined resistance 1s defined as the
sum ol priznary and ecquired resistance.

MDR=TB: G1LOBAL

A review by WHO of a serics of 63 surveys
ol drug resistant 1B carried out setween 1985-1994

led 1o the conclusiorn that e problemw o crug
resistznac was elobal?. The overall pareeatages
ol resislance lo dilleren. an.i=tuberculosis
drugs ooiuincd from dificrent surveys dore
throughout the worlc are shown 't Ted.es 1
wid 2. Lhe rate of MDR=IB was very low iu
most of the surveys, rang:rg from 0-10.8% in
the case ol primary resis.ance and [tom 0 —
L8% 'or acquircc resistanes. Mullidrug
resistance was reported to rarge “rom 0.5 —
14.3% iu surveys where here was Lo
distunctior besween primary and acquired
resistance. ln n.ost regions ol the world, the
ralcs of MDR-TR were very Tow?, creepl in
New York and Nepal where high rates of
wequirec tvpe MDR=1DB were reported. L. is
cviden: that prevalence of crig resistant
tuberculosis varicd considerably Laroughoul Lthe
world. The rcasons for “his variation in
differear surveys were the degree of scleczion
of puiient studied, the cegree of rususe of
drugs, the qualizy of enquiry regarding previotus
trealment and the inadequete cullure and crug
susceptibitity fecilitics in mary parts of the
world.

First report of the WHO/IUATLD Global Project
on Anti=Tuberculosis Drug Resistance
Surveillance

Comsidering e Lritation of the previous
sudics, a WHO/MUATID glebal prejeect of dmig
resis.ance surveillance spread over 33 counlies iu
five continerts wiss car od out between 1994=19977,
Median preveleace of primary anc ecquired mrulti-
doug resistince was reported 10 be 1.4% ((=14.4%)
end 123% (0 = 51.1%) respeetive'v (Tabes 1 and 2).
Parlicularly, higa prevalence of multi-drag resislance
was lound i1 1the former Soviet Unior, Asia,
Areent.na and the Dominican Republic. The WHO
for Lie firs: Jdzue introduced the term MDR ‘botspol’
where tigh prevalenee of MDR aas been observed.
1'l.e ‘holspots™ relerred Lo Lhe cotulries or regions
wiace Lhe combinged ;)rcyc,l;:n;c of IDR TR
cxceeded 5%. The report coreludec thet resistance
(0 ani=I'B drugs was found in cll 35 courlies and
regions sarveved, suggesting «¢#in that the problem
wag global.
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MULTI-DRUG AND EXTENSIVELY DRUG-RESISTANT TB

Table 1: Globl Primary/Initial drug Resistance

. 11
2002 stoveillacee

Smudy Any Drug Amy IT % Any S % Any R % Any %% J1+-R9,
Coh1 et ol review of

€1 sumvey (1985 - 0=169 0.1=235 0=3.0 0=A2 C=05
1994,

WHO-LUA'LLD 1994 — o . B , \ o
oy e 9.92.00006) | 72¢ 5310 o502 | raoeies) | Loosey [ 10070
WIO-TUATI D 1996 — ‘ A .

, L2 \ 53(0.230 2 2 q ~ L

1999 stoyeil lar-cc® 10.7(1.7-26 .9) 6.2(0-25.1, 5.2(0.2-32.2) 1.2(0-15.3) §0.6(0-1-.1) | 1.0{0-1<.0)
WHOSIUATED 1899 4 5 0570y | saamacs 6205 9 |raise osooss | 117022

WHO-LUALLD 2002-
200” survaillarce™

17(0=56.2)

Z0.3(0m12.1)

20.9(0=51.5)

3.7(022.7)

2.5(0m21.8)

2.9(0=22.3)

M/XDR=TT C:loal
report on swvelllanee
&< 1esponse 2010

Clom2b.3%

Tablke 2: Global Acquired drug Resistance

Sty

Ary Drug

Any 1%

Any 3%

Any R %

Any L%

111 R%

Cor et al, review
0763 surveys -
(1935=1994)°

1=537

0—194

0—11.5

0-137

(=180

WIO-IL ATID
1994197
M’\j I.-I]‘.c"‘

36.0(5.3-100.0)

UKOL44)

WHO-IUATID
1996=1999

vl ‘.Iiill(',\Z(‘

23,30,0:92.8)

19,6(0,0=-0.0)

1240.0-534)

12,000.0-30.0)

5.%0.0-37.1)

9.3(00-48.2)

WHOIUATID
1999=2002
sunvai Tence"!

184 (0=82.1)

1240710,

11.40-77.1)

87(0-61.9)

3IX0-5<.2)

7.X(-583)

WHOAUATLD
2002200/
survei_lenee”

35(0=R5.9)

21 (%12

20.1(0=83.5)

17.5062.5)

102(054.3)

S 3(062.5)

M/XDR-IB
Ciobal riepor or:
surveillance aad
wsporsc 2010

07m=61.6%
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Table 3: Primary/Inicial drug Resistance (India)

Stucly n ! “‘"’l, o | Ho | 8% | R% [ Hekee
ICMR (1968)™ 201 m- iz - |-
ICMR (196977 2 155 113 |- |-
Kuishiuswanny KV er o, 2976 - 106 195 |- |-
Livedi ef al (“988)° 20 130 17410 0
Crendreasekharan ez ol (1990)7 212 1 |57 |3 13
N Rural | 349 38 |51 |44 ]34
Chendrasekhoren et al (1992)°
L'rhan | 20.5 173 1111291141
Parmasivan er a.’,(lL)QI%)"R Norh Arco 25.0 130 |10 2016
(193589
Pondiche:ry 13.9 0.0 10109 |0~
(1955D1)
Gupla ¢ ol (1993)” 19.5 101 1763 107
Tain e ol (1993)” - 155 |- 0.6 104
Jena et al (1996) 79 29 191 o4
Parmasivan e ¢ (2000) “ (Tz-nil Nach) 18R 1514 168 |14 ]34
R. Prasad ¢ al 2001)™ 2i4 16 |11 (39 120
WHO-ILAT (19‘)6—]‘)‘)9)" 13.8 154 J6& |44 |34
Paramasivan ¢/ ¢l Norh Arcot 217 24 112,128 |28
(2002)° (Soully)1999
Rarctur (Soatr)y | 219 187 |72 |25 )22
1999-200))
WIIO=IUATID Wb 198 152 17610505
(19992002
Solia et al Q004" Bangalore Cily 217 137 122 12622
Makedeo &2 al. (211'5}“" Meayurbhamyj 553 25 29107 |07
2000="002
Hoogli 16.7 103 J13. 130 130
2000-2001
| Zigo. Met al (2000)° - - - - |= 124
WHO/MTUATI.D - 1171199 [ 22]28
Q002:2007)"
WXDR-TB Qobl icport 2.3
on serveillance and
response 2010
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Table 4: Acquired drug Resistance (India)

MULTI-DRUG AND EXTENSIVELY DRUGRESISTANT TB

Study Total T % S % R % IT+R %
Prevalence
%

ICMVR (1969)~ 32 (22-74) 15=¢9 1265 |- -

Trivedi e al (19887

1980 50.1 M.: 26 28 95% of R
resistant were
resistant o IT or
S or both

1986 65.5 55.8 - 37.5 -

Dutta M e al. 1993 - 7.0 26.0 12.0 6.0

Jain ezal (1992) " De hi 507 50.- - 325 | 33.5

ontside De'hi 78.8 788 - 615 61.5

Chowgule er al (1998)"'s 256 15 336 66.9 107

WHO=IUATI D SarveTance 3241 28.8 18.1 M 13.5

(1994-2997)°

WHO=IUATIL.D SurveTlance 50.0 50.0 125 25.0 25.0

(1999-2002)°

Shah AR ef of (2()02)"" 58.67 57.18 35.58 3747 35.1

Deivanivagen(2002) © 710 00.2 356 55.5 5.8

Paramasivar. et al QZ()(TZ)"4

North Arcot (Sou=) 8.0 §1.0 56.2 69.0 69.0

Rarchar (Sou) 100.0 100,0 L 100.0 100.0

R. Prasac ef ol (2003) 79.2 18.6 36.6 314 20.5

Zignol M, ef al (2006)"™ - - - - 1.7

WITO=TUATT D (2002=2007) - 3.8 20.2 18.1 172

surveillince

M/XDR=TB Global rcport on 172

survedlince and sesponse 2010

Second report of the WHO/TUATLD Global
Projcct on Anti='Tuberculosis Drug Resistanee
Surveillance

A secoad WIO/LUAT'LD global project on
drug resistance suove'llance in 58 countries /
acographical sites wes carricd ouz in 1996-1999"
“Irends of drug resistance were zlso observead from
28 sites. Median prevalerce of primary ard acquired
mullidrug resistance was reporlec in 1% (0-14%)
end 9% (0=48%) respectively. Of the SR sites
suveyed, dme res stance arong new and previonsly

Iad an Journal of Tuberculosis

eated cases were wenored in 54 @nd 48 sites
respectively. Most of the previous ‘howspols” ol
MDR=1D were con.irmed agaiw; Llowever iew areas
‘n Russia and Chira were adde This global survey
tesled a la. ol 61,415 patiens with wberculosis
(Mccian per site. 6675 range 11=12675). Thess sies
accounted for 610,000(18%) o7 3.3 m’.on cascs
of 1i.bercu osis re,_')nﬂcd to WITQO in 1997 and 1.5
kill:oa (26% of the world’s 5.8 hillion iakaditanzs.
Several counuies including 11 of the 22 world
tuserculosis higl: burdened countaics had not yet.
beer surveyed. Amahematical mode. had eslimaced
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the magiiude ol MDR=IB wozlcwide aad suggesled
that in vear 2000, 3% (273,000 : 95% CT, 185,000=
£14.000)ol all new and previous.y treated 1'B cases
were MDRSLB.” Llie end apelysis confutued Liat
MDR 'I'B was not a major prohlera in counzrics
implementing '1I'B cortrol according 1o internatconal
gilicelines for severa: years. Botswana, Chile, Cuba
& Czech Repablic and U raguey have all saowa very
low previlencee of VIDR TB coni-ming thiat ¢ cigni
TB cortrol srevents the outset ard sp-zad of MDR
l'B/’ﬁ"C‘

‘Third report of the WIHO/IUATLD Global Project
on Anti=Tuberculosis Drug  Resistance
Survcillance

A Third WHO/IUATIL.D global projcet on
drug resistance suarveillance in 77 countries/
geographical sifcs was carnigd out in “999-2002. !,
representing 20% of the globzl totel of new smear
positive I'B cases. It includec 39 selungs vot
previously incluced in Global Projeet ard renored
wends [or4€ seulings. Medign prevalence ol prirary
cnd eequired multid:ug resistance was repor.ed Lo
1.1% ( 0-11.2%) and 7% ( 0-38.3%) rcepectively
(lables 1 and 2). This reporl analyzed Lhe
diszribution o MDR Prevalence (among now c2scs)
frora 74 scttings. After analysis, the cut-oft value
MDR picveleree of
morc than 6.5% smong ncw czses. There wese 10
ceuatries regazded as ho. spols with MDR=LB
prevalenee viz. Feuador (6.6%), TTenan (7.8%).
Lawia (9.3%), Lithuania (9.4 %), Liaoning (10.4%.
Lstonin (12.2%4), Usbekisian (13.2%), Lomsk
Oblast (12.7%). lsracl (11.2%) and Kazaxhasren
(14.2%). Despite the expansion in coverage ol drug=
rcsiszance surveillance for both new and previor sl
treated cases ia receat vears. data on drug resistar.ce
“re sl rot available for more “1an 00 courtrics,
To cstimate the leve's o7 drg resistance :n pleces
where cirecl data are po. evadlable, Zignol e; al,"
had deve’oped statistica models [or scuings where
dala were evailable end adplicd Lthera .o slaces wacere
they are pol. Aller el analysis, they Lave revealed
the total numser of MDR-1'B cases estimarec. to kave
occurred worldwide in 2004 15 £24.203 (95% Cl.
376,019=620,061), 0 1.3% (953% CI, 3.8%=.1%)
of a.. rew anc previously weated TB cases. 'Three

for hot snols was reset 10

covaules=—=Clira, ladia, end be Russiaw
Federation==aceounted (e 627 of the estimared
global buzden. Ir. the same year, Lthe Lotal nun:ber ol
MDR =1 cases was 2. /%4(93'4CL2.4%=2.8'4) of
ncw cases ard 181% (95%CL14.2%-31.79%) of
previously trecled cases. "Lhis study provides a new
comprchensive sot of cstimarcs of the inciderce of
MDR-TB in "84 countrics and g.obaly. Tacy have
fornd Towger ratcs of MDR-TR in covrntrigs of
Cenural Furope saca as Hungary, Macedonia end
Luckey i comparison (o previods studies. Lheir
study showed a positive corrciatior beiween
proportion of pelienls who had previously received
reclmert and propor.oi of MDR=1D cuses aong
ncw casces.

Fourth report of the WHO/IUATLD Global
Projcct on Antiel'uberculosis Drug Resistance
Suryeillance

A Tourth WLHO/IUALLD g.obal project on
drug resistance surveillzanee inc’idéed drug
sugceplibiliy .estresulls (DST) [rom 91,277 palicnts
Lrom 92 settwgs i 81 ccurluies and (wo SARs of
China collected detween 2002 and 2007,and
reodresenling 25% of the global woal of rotilied new
smezar=positive TB cascs ¥. Tt included data from
33 courrrics that have aever been previously
reported. New date were inc'uded “ron the high
TB burdea count:ics like India, China. Russian
l'ederation, lrdonesic, Lihiopiu, P.ilippines,
Vietnam. Thailaad and Myarmar. Botween 1994 and
2007, a lolal of 238 seaings in 1.4 courlrics and 2
SARs of Chixa bad reportec dala e the g obal
project. The mecian prevalence of drimery and
eccuired MDR=1'B globally was 2.9% (2.2=3.6%)
and 15.3% (9.6=21.1%) rcspaerively. Tac 2lobal
population wcighted prosortion of multi d-ug
resistance zmong o'l TR cases was 5.3% (95%CT,
3.96.6%). It is cstmated thar 7§9,139 MDR TB
cises emergec 1L 2006 g.obally aad the global
proportion o muliid-ug resistance among all now
end previously treated cases wag 4.3% . China
cod Lodie cury aporexamately 50% ol lie glebal
burden and Ruseia a further 7%. Mt tidrie and
Lxleasively Drug=Resistanl 1'B (M/XDR~TDB) 2010
GGlo»z1 report on Surveillenee and response,
cstimated 3,90.000-5,10.000 cascs of MDR'IB
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emerzed globally :n 2008 (best estin.ae, 4,40,000
cascs). Among 21l incident TB cases globally, 3.6%
(93% CI. 2.0—<4) were estimelzc 10 have MDR-
TR, Thiese esUmales, which liein {ie sane range as
che previous ones, were based on more data and
revised iethodo.cgy. MDR= 1B caused an estunaled
1,50,000 deatks o obal'y in 2008

XDR-TE: GI.LOBAL

Although linued cala exas. o -he Lieratuze
adout Extensively Drag=Resistant Tuberealosis
(XDR-1DB) and second-line—dru.g resistence patems
among MDR TB patierts, yel Centers “or Diseise
Control and Prevertion, USA surveyed the Network
of Supranatiorual Relererce Lasorclories [or M.
tibereulnsiy 130 ates thet were esistant to second=
line and-TB drugs during 2000=2004'%. ‘They have
delinec Fxtensively Drig=Resistent TB (XDR TR)
as MDR TB with further resistance to three of the
six classes of second=.ine drugs, Of 23 e.igitle
laboratorics. 11 (61%) conir:buted data or 17,600
isolates. wlica rellecled d-ug suscenlibiliy resul.s
frori 43 countries, O 3,520 (19,9%) MDR TR
isolates, 347 (9.9%) mct criteria “0 XDR 'I'B.
Among XDR ‘1B pa.dents, cortbinatior. drug=
resistance pacterns ircluded 90 (3.4%: with
Tesislarce Lo aminoglyeosides, capreomyein and
Fuoroqrinoiones: 102 (3.4%) with resistance 1o
aminoglycosices. TTioroqninoleacs, and thioamices;
and 94 (3.8%) wilb resislance 10 iluoroquinolones,
“aioamices, and para=amirosalicyclic acid. Nezrly
hall' (n = 167. 48.1%) ol all XDR 1B isolales weze
resistant (0 all four Tirst ing drugs, bringing the (otal
0 -7 drugs to waich the isolate was registant.
Awong the group of ‘ndusudalized naticas. 53 (6.5%)
MDR TB parients met criteria for XDR TB. Among
patier.ls from Russia end Lastem Lurope. £5 (13.6%)
MDR TB paticnts mcet criferia for XDR TR, Among
patients from the Republic of Kore:, 200 (75.4%)
MDR LB patients, who accouzled [or -. 7% of all
M. 1nbercnlosis “selales 1esed, met ~ritcria for XDR
I'B. Dala [om patients urdergoing re.ceatment lor
TR inTTore Kong showed thit 30 (17%) IDR TR
isolates were registaat 1o >3 sccord-lire drugs.
Jiezeby wmeeddng cr.erda for XDR IBC. A drug=
resistaace survey of 177 cultarc=positive necw
palicnls aad palicnls indergoing relrealment in
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Abkbuzia, Republic of Georgia, fouzd that of 63
MDR TB patients, two (3%) had add:tional resistance
.0 Lthree second-.ine drug classes, consislexal with
XDR TR/, Mc-e recen.ly, cluslers ol XDR T have
aeen reported ir South Africa anc. ran™ ™ and have
seen @ssociated wia LIV inlection wid rapid aond
high dearh rates. In the Fourth WHO/IU ATI.D anti=
I'B drug resis.ance surveillanee report, thitly Jive
counltrics ard two SARs Jave reported data on
XDR-TB. The Quality assurance for “choratory
.esling wis varlable amceng couotries renorted. Oul
ol 101al1 1012 VIDR=TB cascs, 20" (7% were XDR=
TB cases “.In general, absolu.e nurabers ol XDR-
TB cases we-e low in Central an¢ westem Turope,
“he Americas and in the Asien countries thet reported
data. Lae XDR=1DB proportion a:nong MDR=1D in
chese settings varied from 0% in 11 countrics to
20% in Japan. These counuries have a rela.ively low
MDRTR burden, so his 1cpresents a few absoluic
cascs. A morc s.gnificant problem lics in tac
ceurnlnies of the fozmer Soviet Luion, Of the e
coantrics that reponied, approx:malicly 107 ef all
MDR-TB cases were XDR rangirg (toin 4.0% in
Arrienia Lo almost 24,07 in Ts omia; Fowever these
proportions reareseasa much larger abso ure rumber
of ceses. I a sludy concucted i Lina, Peru on

810 patierts referred for irdividuslized
anlituberculous drug  therapy (rom 1999-

2002,£8(7.4%) paticies of 101l 651 peticnts tested
had XDR-TB, and the remaining 603 were a1l VIDR-
IB . Recenl.y released data [rom Soulh Alrica
stowed 1tal 5.6% ol 17,615 MDR iso’z1cs collected
[tom 2004 10 Oclober 2007 were XDR-T'B.
Proportions varied across provinces w'th Kwa Zuli=
Nata: “eporzing <% of 4701 MDR cascs as XDR-
IB. Selecliox and testing practices varied across
“he counury and over Zime; howcever ¢l isolates
corzespond Lo irdividual cases’. As o January
2010, a curmulative total of 38 ccunt-ics have
confirmed ar least onc casc of XDR-TB. 54% of
MDR=11 cases were “ound 0 bave XDR~11
globzlly--

MDR-TB; TNDTA
Developinent o. drug resistazice 1 lndia was

noted since the begiaring of the ckeriotherepertic
cra. Indian Courcil ol Medicel Rescarch (ICMR)
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coudicled two surveys 51 196567 Lo estiriate Lie
prevalence of drug, resistance®#, Sinee fhen several
s.adies have been conducled in dillerenl per.s ol
the couny, Muliisdrug res’stance among new cascs
varied between 0-5%™". A study cor.ducted by
Luberculosis Research Ceawe, Chennal in
collemoration with he Natioas] Tuberculosis
Institule, Bangalore using WHO/IUAT LD guidelines
between 1999-2002 ircluding six distriets in India
skowed thar primary MDR-TB ranged from 0.7-
2.8%**, "Lhe overall unp:zession as seew o Teble 3
is that the primary MDR=TB 1as rema’ned morc or
less cons.ant over Lhe years. Accorcing wo le hird
Global Report of WITO, prevalenee of IDRSTR
among new cases in [ndia (WarCha) was 0.5 %,

The prevalence of acquired multi dr:g
regislarce rawes also vasied [rom 6 - 100% 7 ™M-3=¢
(Tzble 4)ir. the same time period. Tn a siudy
corducted in Gujarat. it was found that 95% of
Ue R resistart strains were also resistant lo 11 or
S or hoth. Tac WHO = ITUATI.D surveillznce? in
londia reportlec the combined prevalence ol MDR=
TR 1o oc 12,5% (95%CT, 10,9 = 14,9%) in 99,
however, tkis wag done on a small sample of 2240
peorle arouvnd Delhi city and J.erefore wis no.
representative of che courtry®. The WHO =
IUATLD global crag resis.ance surveillance cazried
oul hetweer 1996=1999 reporied that the median
prevalence of primary and acqtired MDR-TB to
be 3.4% (957%CL, 1.&=2.1) and 25% (95°/4Cl,
T.3=52.3%) respeetively.c Zignol «f al estimared
the iucidence ol pririary and acquired MDR=1B
cuases 10 o 2.4 (95% CT1%=5%) and 14.7%
5% CIl. 2.17-526.9%) rcspectively. Tkre
es.dnated Iacidence of MDR=IDB cmong new and
previoas v treated cases was 1.1% of all the TB
ceses in [ndia. The Fourth global surveillance of
WITO=TUATID., cerricd cut in 20022007 also
reporzed new cata from Gu'arat giving the firs:
relicble source of cautia with regard to MDR=1D
amoap previously treated cases i India . Data
[rom aine si.es i1 India show that drug resis.ance
among rew cases s clatively low; however, new
data from Gujaret indicate zkat 17.2% MDR-TB
aron g relreat:uell cuses is highe: (hiar previously
antficipated end it is cszimated tha: 1.10,132 (95%
Cl, 79,975-142,380) MDR-IDB cascs emerged in

ludiu in 2006, represenling over 20% of the glotal
bu-den.. Tke estimzated prevalence of MDR=TB
amolLg all 'IB cases was 4.9%(95%Cl1, 3.9=
0.2%) " M/XDRaTB 2010 Global rcport o0
surveillance and resyonse  estimated MDR-TB
among  aew LD cases as 2.3% (1.8=2.8%),
ard in orcviously trcated patients as 17.2%
(14.9—19.5%). 1. is eslimaled thal 99,000 cascs
of MDR=TB (95 % CT 79000«12.0000) errerged
in [rdia in 2008.

XDR=TB: INDIA

Although isclatee reports, both Hub'ished
and unsublished (indicate the existence of XDR-TB
i tie country, it is no. possible us vel 1o estimale ils
magnitide and distribution from the available dara.
Drug Susceptibility Test (DS'I) results ol Second
linc anti= ubere slous drugs should ¢ interpreied
with grear cation due to limited capacity of
leboralories, abseuce of Juaily=assurcnce and Lack
of standardized mcthodologyv. Azcord:ng ro the data
zenortec ou XDR=1B [romn: lndic.. it varied [ron: 1.5%
o 1% .= " MDRaIT3, M'u‘liJrug and Toxiensive 'y
Drug-Resistant T'B (M/XDR-TB) 2010 Crlobal repor:
oL Surveillonce and respoise esu:naled preva.ence
of XDR among MDR=TB paricrts as 3.2 % (95%
Cl, 2.2-6.6%)"

RISK FACTORS OF M/XDR-TB

Several risk Zactors have been identified n
the ceusalion ol drug resislanl tubercu.osis ol wiich
the three most importir Lare=orevious trea. nent with
anti-ubercular drigs waich ‘may be ingppropriate,
ircowmplete or erratic, bigh previlence ol drug
sesistent mibereulos's in the community and contec:
wilk a paticnt snown .o have drug resislar.
tuserculosis. Tn natierts wila previous (reatment or
discase, the odds of resisnt uryerculosis were 1-7
Crues Lughe: than for persons with 1o liste:y of pas.
treatmrent. However standardized short course
cl.erwolaerapy carries only a minimal risk ol
cinergence of MDR=TR¥, Otl¢r facte-s that may
be responsible for increased risk of resistars
tuberculosis are = co=ipfection wilh LIIV.
sociocconomically deprived groups in gltms, prisors,
correctonal Lacilices, day care centres, inlrever.ous
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drug abusers and other uwmuiocortpronused stiles
as i1 rransplant recioients, anti cancer therapy
Sutients, and paliznls wilh ciabeles n.ellitus.
Rad o ogically furadvanced pulmonary tuberculosis
with cavitary csions were four times as ikely
aarbour drug resis.ant orgazusius. Mismanagerien.
of MDR=TB w:th crraric 1sc of Sccoac [..nc Dmigs
may .cad o development of XDR-TBY.

SOURCES AND CAUSES OF M/XDR=-T13

Though unfortuaate, ve* a reality is thas
M/XDR=1'B 15 a mman=mece problemn. Drug
Resisten:, Tuberculosis results “wrgcly Mo poo-ly
mar.aged casc o7 TB."* 14 firse line Anti-TB drigs
are nusused, MDR=1B can develop cod if secord
line Ant:=TB drugs arc also misused, then XDR=
1B cen cevelop. The sourecs are many end the
causes mualti=faciorizl. To blame (or -his arc
governments. the pkarmaccurical induscry,
doctors, patiewts aud Leir Japii.les, eacl of whom
confribure in their owa way te 2dd up ro the
oroblent. Mary governments in U2 wor.d play their
sharc oy vroviding poo- infrastructure in the
tebereulosis control programracs, unaceessery
adrdoiswative cout:ol on purchase ond dis.cibulion
of drugs with no proper mcchaaism en quality
cortrol end bicavailability tests. However, il mey
be notec that RNTCP in Tnciz has been adle (e
adcress these isgues.Tae pharmaccutical indust:y
L its urw cowaidutes by mienulaciuring Jrugs of
unccrtain bhio=availability ‘n fixcd dosc or
ineppropriale drug combinclions. poor storage
condition of drugs and substitution by infcrior
que. ity drugs by pharmacics. ‘I'ae doctor, by h's
lack of kunowledge regarding doses, duzation of
treatment, sice cffeess ard standard regimers,
[recueal change ol brend names ard poor palicn.
moiivation, coniribuics “he 1'on’s sharz 10 “he
droblem. In a study where drescript.ons of 719
doctors,rigjority being [rom private Lealth secto:,
were analyzed , 75% of the cocrors were “ourd
(0 have mede somne prescripliorn. error ** thal ey
Icad 10 the genesis of MIXDRATR, Aded to this
is the poor teachiag end tra’ning facilitics fortaerm.
P.ilip C Llopewel. el of bad pnclec that stucies of
tae performance of tae orivate scctor in citferen:
aarts of the world suggest kal poor quality cere

Indign Jourael of Tasercalosis

Is comumon. Cliucians Lt parlicular ose who woik
in the privaze health-care sceter make miszzkes like
use ol nor=recommmernded drug regimens wilh
ricorect combingtions of Jrugs, mistakes in both
drug dose and duracon o7 treatment, end feilure to
supesvise and assure adlesence 10 ceaunerl.™ Non=
corapliznt paricns duc to monctery lack, lack of
inlormation, side ¢ feets of drugs and social myths
and misconceptions o1en do rot adhere 1o 1-caimert.
Co-morbid cond tions ike ciabetes. HIV, psychiat:ic
coucitions, the babits of smoking auac alcohoisin
make the paticnt nrorc valacrable. To sum <up, M/
XDR=TDB uvsvally resulls [rom inadequale drug
therapy 10 multibecillary ciscs of tuberculos's,
addit'on of sirgle drug *n cascs of 1a’ ure, cifficuley
in ooluining drugs by the poor due o Lack of financial
sesorress or socizl insurances, frequent shortage of
second line anli-luberculous drugs by poor
managemen’ and er (inanzial constraing, uscof drugs
or coribination of drugs (FDC) wizh waproven
bioavailability, lack ol motivat o at the begiwiiig of
treztneeas.end inacequatce sel” administration of drmies
willout direct odservalion.

PREVENTIONAND CONTROLOF M/XDR«11

The srimery aim ir the control of M1 ti=
drug resis.anl and cxwensively drug resislar.
tubcreunlosis (s 10 prevent ils development in 1ace firs:
placc. This can be conc by D rectly Obscerved
TLrea.rew. Short Ceurse (DOLS), wiuch is the mos.
cost. cffecuve wayv of treatmaent and preventen of
MDR=1DB A, the same tme since MYXDR=1'D cases
~cspord poorly 1o short course chemotcrapy,
carcetul inzroduction of gecond Lne drugs to weas
M/XDR=IB cases 1o reduce [untber ranswission
of such streing will be requized.” Te centrol T1c
crirergence ol MDR-TB, WHO in 1998 had
proposed ke work plan known as ‘Dots Plus” ‘or
whkich WHO had cstedlished Green ligh:
corwttee™, “Lhe primery ainss of conuillee were
to approve, condicz. and oversee pilor projoess mased
on guide.ines lor esleblishing "Dots Plus™ pilol
projcc.s, ‘Dots Plus’ is a comprehensive
management strazegy to cont:ol MDR-TB. Follow’ng
the roll out urd successfu] Luplememation of
“DOTS=Phis” pilot projects for the menagentent of
MDR-"TDB between 2000 and 2005, a new Stop 1'B
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Swategy wis Luvoched i 2006, ‘Lhe New Step 1B
Stratcgv includes the dizenosis anad the nanagenent
of MDR="I'B.*,T'he launch ol the Stop 1B Strategy
wis followed by the Global Plan 1o Stop TR, 2000=
2015 thet providec targets for scale up aad budgets
required for We mplementation of e strategy Stop
TB pernership.¥ The terminolegy DOTS Plrs has
now been replacec by Programmalic Maragement
of Drug Resistznt cases (PMDT).

Lo cenbat the theeat of XDR=113, W1lO
convened a Global Task Force on XDR=TPB in
Oc.ober 2006 and recommended .0 streng.;ien basic
activitics Lo control TB end TIIV/AIDS, 10 avo'd
adcitional emergence of M/XDR-TB as well as
acceeration of wreaaient of MDR axc XDR =113
cascs with niniversal “cecss to souac management
ol M/ XDR =1IB by 2015 in all countrics end neer
10 universa. zccess in the high burden countrics by
2010.% The revisec. plan recommended the treatment
of 1.6 :uillion MVXDR=1D cases by 201> jus.ead of
&.00,000 MDR=TB cascs. Tt will require intzgration
ol M/XDR=TD wclivities in.o general TB con.-ol
acavitics. Tt will include the slrcnglhcuing of
laboratory scrvices for edequate anc timely
dingnosis of MUXDR=1B, surveillance of M/XDR=
TB, developrien: and implementetion of sounc TB
inlection control policies, Acvocacy Communication
ard Social Mobilization 10 susiain political
cemmitmeat end -esource mobilizetion and the
proqoton of reseérch und cevelopent .o new
diagnosries, drugs, vaccincs and opcrationzl
resecrch on MDR=1DB msnagerent. L. is expec.ed
that full im[;]cmcnlulion of this res oNse [;]an will
save the  I'7e’s of thousands of peoale infectec by
M/XDR=1B cnd will be able 10 prevent and cotrol
M/XDR-TB.

CONCLUSION

M/XDR-TB is & tnan=mmade problem and
posing threat to control of I'B .It is esHmated
that morc than 4,00,000 cases of MDR«1'B
cmerge every vear globally as a result of poor
management ol sensitive as well as drug
resistant TB cases. PMDT propesed by WHO
highlights the comprehensive management
strategy Lo comtrol MDR-TB. Laboratory services

for adequate and tuncly diagnosis of M/XDR=
TB must be strengthened to till up the gap
betwwen vision and actual implemcentation and
programmatic management of M/XDR=1'B must
be scaled up as per target sel by global plan, Tt
must be emphasized that optimal treatment of
MDR=['D alone will not curh the epidemic.
Efforts must be focused on the eflective use of
first line drugs in every new patient so as to
prevent the ultimate ecmergence of multidrug
resistance. Availability of good quality secon(d-
line drugs and their proper use must be ensured
o cure cxisting MDR=TB, (o reduce
transmission of MDR-TE and (0 preven{ XDR=
TB. Sound inftection control measurcs to avoid
(urther transmission of M/XDR-IB and rescarch
towards development of new diagnostics, drags
and vaccines should he promoted o control M/
XDR-TB.
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Background: | KS .nsti-ute of I'asrcalosis and Resoiratory Disszsas, & tert oov cuve du'monery nstitais ‘n De hi, Ind 2.
Ajes: 1o Lind oul (e ris< ol 1uacrcalogie d z2252 arong Fealth care workars (HCWS) o 1.RS Inatale

Methods; Reuosoyce.tve saudy, wacie al eicocs ol Lae s.all woskiae in ks hosplas were ntcrviewed wegasaicz
cove.opaent of Wherealosis zhe:r joinisg Lis ins.d.ute.

Resultsz A olal 040 cases of IKeretJosis were vepor.ad by (1e healia czte warkers He.ween Mearck 1999 10 Mz=ck 2008
vieleng ar overddl =<k of 727 2 1.00,000 sopalat:cn ae: vear waich s four - riraes higher raca the repo-ad naricra’
average. Amoag fhese 4 cases, 723 (02.576) were pu mronary 2l 15 (3/7.5%) were oxi-a-pulr-onary uacrclosts.
Conclusiores LLis ‘Lslilu 1’ acaka Giee workas 2ave 1o ceel withe o kuge nombar ol W beze osis pacicuts, Uic bsh ol cxiost e s woze

i e end thas Trving Lediscase. Mullseenliic studics ame riecdec Lo cvaluite e e o:

valer.ee of whera.osis among HCWs and

el ecive mervenlion a-megies are required 1 rednce =osocomnicl tkmemission.  [Indiar J Tubere 2010; 57: 192-198]

Key worde: “urcrculosiz, Herlia arre workers, Nasocont1al “ubercu os &

INTRODUCTION

The discase ‘Tu»erculosis’ (TB) wffcers
almest one Uuird of world's pooulation anc eventually
tkese onatients present o hcalih ezre workers (HCW)
whko perlicipac in active maiagemenl &nd thus
becorie specially vulnerable 10 exposure wnd
irfection-. A sysiemic review found incidence of
lwberculosis ameag HCWs 1o range Tom 69 1o 5780
per 100,000 per year in Tow and mriddle income
courtries™. ‘The level of risx varics by hosoitel selling.
occupation ard infectior control measures™,
A hicrarchy of control mecasurcs, including
adnpis ralive. engireeriiag and environwmetal
cor1rols a1¢ personal proicetion mcasurcs. has been
recommer.ded Lo tecuce nosocorrial 1B risk®” bu.
difficult 1o implement in resovrce poor countrigs,
Several facsors Tike the everwkelming number of
T8 palients ead repealed expesures Lo sineuar=
positive TB pziicn:s, lack ol inlecetion control
procedures, ele. mey flacilitale nosocomicl

Taagmission in Indian kospitals, although their
relative inportence in “aciliteling transmiss on is
inknown®.  [ndia has more TB patierts than aay
other counuy® and accou:ts Lor one [ilth of the
world’s i1~idert TB cases'. Every yvear, TB
deveops innearly two million persons in India, and
Ilc‘al“’\ one llli”io'l CASCEy 4d1e sniea” posil"\(c,b,; dan
cstimated 0% ef the Irdiar population is latently
inlected with M. tuberculosis®. Despile the high
prevalence o7 TB in India and the cxpecied high
probadilily of nosocoricl transmission, litlle is known
about nosocon il TR, Tew avalable stadies ~on Tncig
suggest a very higk inc’dence of both Tatent and active
ubercualests arong bealih care workers™ &1,

The present study was underlaken (o
evilvate Lie risk of tuberculosis disease amorg health
cure worxers worxing at a tertiary lavel respiratory
diseases insli.ute in porth bidia. (ae Lale Ram
Swaroop Instituic of Tuberculosis and Respiratory
Discascs (LRS institute ol 'I'B and RD).

Lo=exd 2. Seror Kesarch © Fice: (ipicem.o.cgyy™ 3 Assis.r Medica. Staecinzenden: anc. Cresr Prysiciaz T2 Directo: azd Pro™zss0

LR Ingiczre of ‘I3 ard Res) zrery Discteses. Sr Arosindo Mazg, New

© Deprrzzesr o gidemiology cnd Pua..c Health
“T Depatment cf 113 znd Resp.zreiy Disezsos

Jelhi.

Corresporderce Dr. Khelld Ures Kaeyyzm, Heac. Jepa=-e-t of Iipidemio.cgy anc. 2uklic =cz.th. LRS Instizze of I'B arc. Respirain:y Discases.
S:4 Azrobindo Masg, New elhi= 1.0 030, Phoz2 Ne. 9308552570: “lele7ax: 91s1 26517834 email: cx.khalid:k@vahoc.com
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METTIODOT.OGY

This study was done ‘n LRS Instiwte of
TB znd RD. All menbers o the sall working in
this ‘ns jwd on were included i Lae study. Dala were
collected 1n the montis of May and June, 2008,
Informaticn was obtained from al. health carc
workers. using a semi=striclured inlerview
schecule. alier oMairing informed cersent. The
quesliorneire hed ilems on demography. ca.cgory
of staflf, totul duration of se-vice el 11e hospital end
his-ory of TB bcforc ard cfter joining tac hospitel,
co=rn01hid 1llnesses anc conconiilan. drug weatmer.l.
Occurrence of TB wes deflined waen the stucy
participants redorled deing diagnosed as heving
tubercu osis oy a qualified Joctor. The risk of
tabcere:1logis oaly for the last tea years (Masch 1999=
March 2008) was celeulated. Lor preseace of BCG
sear, first lelt cpper arm wes inspected by a irained
heeltk worker. [I'mo scar was (ourd, Lken Lthe r'ghl
crm was also inspected for presece of ény sca,

No addi.onal invest gelion or scTeening was
perfemed in ary of the study participanis, and no
[urher allemp.s were ‘nade Lo verily any espec. off
wlormat’ o provided by the respondeits, All
informazion esthered was confidensial.

Astkenumberol the stall veried ir dif feren:.
years also in dillererl limes o7 the sarae year, (o
cileulate mean number of sta™, the stall »osition
¢ or 31" of March of cact vear wes taken irto
coasideralion.

Risk of tbereulosis discese was ca.culaled
by divicing numoer of stall who were alfecied by
tetal number of eligisle staft. The duration of stay
in the a0spital for all the stall were su:nuned up cnd
risk was expressed as number ol tubereulosis cases
per 100.000 HCWs per vear. The cumulative
ricicence (persomyeas) was calculuted over 10
ycars takiag mcan number of workers irto
cozsideration.

To find oul risk ¢f tuberculosis discase
cmong diiferent cadegores of stal”, we divided Lie
gtaft amoag some hroad categorics lixe docrors,

nurses. paranedical stall. (Jab technicians, other
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techuicians, pharmacists, health workers, project
staff), edministrative sta”™ anc. class IV scaff
(including ward boys. peon, cyah aud other workers
employed on da’’y wage basis).

The stucy protoco” was approved by the
Inst mee’s Frhies Comm’ttee.

Analysis

Data were entered mn MS-Txcel sheet and
analys.s was conc nsing SPSS=12. To find out
associalion belween two variables. chi=scucre lest
wias compucd.

RESTLTS

A owal of 550 stall participated in the
current study. Mean namber of 1ewal workers in TRS
in last 10 vears (1999-2008) wes 556. So lhe
“esponse rale was 99% as six (1%) parucivants
sefused to give consent.

Baseline characteristics of the staff (Table=1)

The mean gge of the study participants was
39.13 £ 9 Yrs, minimrm #gc being 1% vears end
naxi:nun: sge was 60 yewrs. lorly=.wo 2er ce:l of
the siudy participants were in the 2ge eroup of 1=
40 vears. L'ifty-ninc per cent ol Lhe perticipants were
ma'es and 79% were TTindus, Mea yeurs of work
in the ingtitate was 1.15 £ 3 v-5, the mininum being
eigh. rionths and maximum beiag 30 vears. Lorty
one per ocrt of tae workers hzve worked in Lac
ingliule for 49-"2 months.

Eigaty=s’x per cent of the workers were
inanried and 62% Lelengec o rucear Zunily. Thirty=
orc per eont of the workers were present smokers
and sixty-scven per cerl were torssmokers (have nol
ever smoked cigaret.es/b dis on a regular bagis), Six
acr cent of -he smidy participants hec. a family kistory
of twbeculosis and 2% of the popu.ation iz this s.udy
1ad a »ast history ol tubereulosis. Sixtyssix pereert of
the sludy parlicipan.s had presence of a BCG scar.
Twelve percent of the study pirticipants were doctors
and 27% werce nurses. ClasssalV stat~ consrizured 16%
of Lae study population.
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14 TUBLERCULOSIS AMONG HEALTH CARE WORKERS

‘lable 1: Basclinc characteristics of the participantsiN=550)

| Age (hears) (N=550) Nymber Percen.ape
18-20 104 19
2=40 222 42
41=50 152 28
S 1=060 62 1!
Gender \N=550)
Mile 324 59
Femzle 226 4

| Keligion (N=550)
Hindv £33 79
Muskm 89 16
Chknrstgn 20 4
Othcrs & 1
Years of service ( mon:hs) (N=550)
0=24 162 29
25=48 148 27
4972 223 4
~72 17 3
Income (rupecs) (N=350)
=<10.000 2062 18
11-20000 1”5 32
21=20000 69 13
21240000 18 3
41-50000 14 2
~30000 12 2
Marital S1atus (N=544)
Married 73 %6
Un=marcied/single 11 1
Smoker (N=513)
I'resel stok et 100 3
Non=smoker 341 67
Ex=3moker 12 Z
LFamily 'l'ype (N=550)
Nuc.car 329 62
Joint 211 38
Presence of BC'(; sear (N=545) 363 67
I'amily Llistory ol 'I'B: Yes (N-545) 31 0
[Past History of TB : Yes (N=545) 9 2
Different categorics of staff (N—550)
Docrors 65 12
Nurses 117 27
Paramcd:cal worke:s 45 X
Adrdmistralive stell 39 7
Class=IV slall 254 46
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Risk of tubcerculosis in Health Care Workers
(Table=2)

A 101al of 40 cases of “uberealosis were
roported by the health care worke:s betweea March
1999 .0 March 2008, Out of these 40 cases, 23
(62.5%) were pulmonary and 15 (37.5% were
exlra=dulmonary wberculosis. lour cases were
reporied among doctors, cight czses anong nurses,
four cases amor.g peramedica. workers, two ceses
almong adrumistralive stall and 22 cases cmong
difZerent class TV sgtaf™.

As the response rate was 98«99%, 10
celeulare FsK of tubereulosis, the nuirber of workers
who bad perticipated o e study wis consicered.
The overal risk of tukerculosis arong HCWs was
“27 per 1,00.000 popu.alion per year. lor docte:s.
e risk was 631 per 1,00,000 per year, [or nurses
34< per 1.00,000 per veer, “or paramcedicals %89
pe: 1,00,000 per year, or administrative stall 512
and “or class [V statf 866 per 1,00,000 per vear.

Variables associated with reported tuberculosis
cases (Tablesd)

We found that the numer of fubcerenlosis
ceses Jdad increesed wilh increase in the age (cuzrent)
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of the LICW. L'wo percert of the LICWs 51 the cge
aroup of 18«30 yeers , 7% n the age group of 31-
40 years ar.d 13% in e age group ol 41=50 years
reporied as having tubereulosis alier joining 1he
ingtizute and this difference was statistically
sign icenl. Lowever orly 3% of he workers 1
the age grovp 51=00 veers reported to kave been
allecled by luberculosis. Light per cent ol the na.e
cmoloyoes ard six peree of the female employecs
reported €3 havirg tubercu.osis.

We could 1ot find any statistically
sigoilicant dillerence belween reporlac luberculosis
and religion of the employee, lamily “ype, 101al
income, smokiag status, presence of BCG sear, exc.
‘Though the wember of reported woerculosis cases
ircrcased with years of scviee, ¢8 it was 1% for
those wlho have worked Lor 24 months. 8% .or those
who hzve worked for 48 months and 9% ‘or 1thosc
who have worked for 72 months. the ditterences
were nol statst.cally signi’icent,

More number ol reporled lubercu.osis
cases were fouad among paramedical workers
and class IV szaff (9% cach) comaared to nurses
and adonistrative stall (0% each) and doctors
(6%). But this difference wes no: statstically
significant.

Table 2: Risk ol tuberculosis among dilTerent categories of health care workers.

Category of staff {N=4{) Tetal ne of mberrulosis Risk of tuberculesis {per
Lases L0, 0 populatien per year)
Adriristrative staf 2 512
bhrses 8 S
Doctors 4 f1s
{Clazs 'y staff z fil
Fammedicals 4 LfAE
AN Health carewotees 44 T

Irciar. Joarnal of Tuberculesis




196 TUBERCULOSIS AMONG HEALTH CARE WORKERS

Table 3: Variables associated with risk of tuberculosis discase

Age (years) (N=40) Number of HCWs Pereeriage Chi=square end

who developed P velve
lubercualosis

18-30 2 2 1377 & 0.003

31=40 16 !

11=50 20 13

51-60 2 3

Gender (N=40)

Male 26 8 0.66 & 0.72

lremale 14 6

Recligion (N=40)

Hindu 34 8 2.0% & 0.55

Mus'im 4 4

Christar 2 10

Others 1] 0

Years of service ( months) (\N=40)

0=24 / < 5.0 & 0.1€5

2518 12 8

19-"2 21 9

>72 0 0

Income (rupecs) (N=40)

=<10.000 20 8 3.39 & 0.639

11-20000 9 5

21=300C0 0 9

31=10000 2 11

11-50000 ) 7

>50000 2 17

Smoker (N=513)

Prascnt smokar 12 8

Non-smoker 22 6 1.379 & 0.202

lex=srnoker 0 0

Family Type (N=40)

Nuc ecar 2~ 8 627 & 0.269

Joint 12 6

Presence of BCG sear (N=54%)

Yecs 25 7 0.327 & 0.567

No 13 3

Different categories of stafl

(N=40))

Doctors (N=40) 1 6 20184 0.73

Nurses 8 5

Paraned cal workes 4 9

Administrative staff 2 5

Class-1V stat 22 9
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None of the Fealth care worcers who had
reperted hevine aubereniosis 1ad past history or
Tamily bis.ory of .uberculosis or olher associated
risk [zctors Lke on immunosuppressant drags or
o.acer co-morbid condidors.

DISCUSSION

Indiz has along his:ory in TB research bu
nosocom:al lubereulosis &l .arge hag been neglecled
by the “esecrchers, Although a few studies have been
published!" -4 many more cre needed. There '8
curren.ly z10 assessrient o7 occupeliona. Tisk of
ubcere dlosis among healia czre workers.

This study hes yielded @ Tigure of 727 cases
per 1,00,000 kealth carc workers per year which is
four tin:es more tha: the reported iacide:ce in general
population (168 per 100.0000 population)'.

'e culeulited sk of uberculosis n person=
yeers to adjust the variable duration of stay of tic
hecll: care workers in the institute.

Pai er a/ a. a rura. medical school hospilal
11 Sevegram, performed the tuberct " skir test
(TST) and a wholz=h'coc. interferon=d releasc assay
(AGRA) for /26 healthcare workers. Tl.ey lound
50% of the TICW were positive jor (udcreulosis
infect o by Lubereulia sensitivity test. They also
did @ repect survey of 216 medical and nursing
students in this cohort-. When bosh tests were 1sed,
the amncal risk of latent "IB 1afec.jon was estinaled
10 be 5% '. The estimaiec community=bascd annual
risk of infecCon in Inda is 1.5% ", and therelore
the excess risk of 3.5% may be attrioutable to
nosocom.al cxposuscd.

In a rewrospeetive revicw ol heall care
wotzers who urderwenl anti-T'B lreavmen. in a
tertiary care Fospital in Vellore, Gopiialt er af ’
Identificd 125 healtk care workers who had been
treated for cc.dve 1B Lelween 1992 and 2001. Lhey
found overall incidenes o sputam positive cascs
was similar Lo Lha. observed in Lhe general popalatior.
TTowever, these rutes riay Fave seenurderestimaded
beeavse only health care workers who unde~wens:
1B weatrien. in that hosaial were counted.

197

AL a ertiary care hosp'tal in Chard*garl,
Rao ¢ al-? est.mared the incidence of active TB
amcag residenl physicians. Among residents already
working in the hospitzl, TB developed in 0 (2%) of
470, lor an incidence ol 11.2 new cases per 1,000
sersonmyeirs of exposure,

Risx of wberculosis found ‘n this s.ucy is
muc? lower than reported by Rao er «l % This might
be cue Lo Lae fac. Lha. Lkis ins.iw.e being a known
10sp°Lal For pulmeiary d' seases, health care workers
arc Tired to take personel protect. ve measures. Also
aealh education messages are regularly disse:ninated
by healia workers 1o saticnts both a. out anc in
satenls” depar-men.s.

In this study, we heve feard thet 37% of
the heaith care workers had extra=palmonery Jorn
of “abzr~ilos's. This is more than the reporied 18%
ol palicnts on Jrecelly observed treatrment under Lke
Revised Naticnal Tebercu osis Cortrol Programime!
but less then the fizurse (67% and 13%) rerorted by
Rao ei al” and Gopinath er al*.

Pei ef al’ reporled Lhal increesing age ol
e employees ard duraton o~ emiployment were
sisk fectors for larent TB infecuon. We a‘so fornd
that the nunber of tuberculosis cases hed increased
with increasing age (current) of “ac emplovee ard it
was slalislically sigailican..

We fouac. reported naraber of miberculosis,
aigher among paranedical end class 1V stalT han
aurses aac doctors which highlights the need Jor
[urtker stadies, including other variables like socio-
econc mic, nutriticnal status, co=norbid corJ uons
and awarcncss ¢bout the discase. This fiacing also
s.resses upon e [eel of the need Jor dissemination
ol health educatior. mesiages and conducting a siudy
on usc ol orotec.ive measdres by differert
citegores of health care workes,

We acknow.edge cerlain limita.jons of this
siudy. Firsily, we are reporlirg the incicenne ol
wbezculosis based on the report of he health care
werkers and iU was not cross=checked with any
otker med .cal and laborstory reports. The discase
aaving a social stigma, ‘acreases lhe clance of

Indian Jourael of Taberculosis
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urder=reporting despite ensu-ing confidentiality,
Sceoacly, the variab’c drration o~ s7ay ot the health
care werkers in he ins . dtute also might have allected
study results. A Tittle more than hzlll (36%) ol 1he
study population have worked for —< 4 years in Lhe
mstitute, So, we may nel have data on some workers
who migkt have got the inTection wtile workirg n
the ins.jtute bu. have cevelooed Ue disease al a laer
sage.

In conclusion, as Tndian health care
workers have to deal with a large number of
(uberculosis patients, they are more al risk of
exposure and thus having the disease. More
sludics are necded 1o cvaluale the Lrue
prevalence of tuberculosis among TICWS and 1o
cvaluate the risk factors for mosocomial
(uberculosis. Also we need studics om cffective
intervention strategies to reduce nesocomial
transmission in India, being a resource poor
country,
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PRIVATE PRACTITIONERS’ KNOWLEDGELE, ATTITUDLE AND PRACTICLES ABOUT
TUBIRCULOSIS, ITIOOGIILY DISTRICT. INDIA

Kisalay Datta®?, Tarum Bhatnagar! and Manoj Muarhckart

(Received on 3.12.2009; Accep:ed after vevision on 14.7.2010,

Sumaary

Setting: A'lora-h'c srivale practitoners (’Ps) ir Hoogaly disirict, West Bergzl Incia
Objectivess 10 assess <nowledge, aliuces and raclices of PPy ool ¢ sgnosis wnd rmanagerienl of T3 paticnly and
Revisee Niional TB Cozacl Progrzmzne (RNTCP) ard e icvelvement i the srogramme.

Meikods: We ~adenly selecied 250 PPs. Using = sell=edmenislersd. prem.zsied ¢ aesti
2aout investigarions prescbad for dagnesis of TB. freciment cegire:

>2d informat:
- to TB patients.

Eirs, we ¢o!
wed. aad 2ea’tk edicition giv

We co'leatec irformar o¢ z92u- razie ‘avolveraenr in RN TCP and rezsons for con-iwo ven e,
Resalts: Ocly 29 (Z29) PPs ware anvolved o RNTCE D76 (6847 peesenrce dbest atay 10 spulu credias.ion for 1B

diagnesis. Only 70 ¢

%) preseribec caletnale cay reginwen. Mejorivy (757%) exprossee a0 Jaith ia RNTCP waic 839%

opned as mzimenznce of prescribed. RNTCP doctanierts was oo di Tict L Abow two=hi=d uninvolved P25 were willng

10 gem ivvoved i1 RN'LCP. Maority (984) of PPs recomraeaded aparecicrion by sivernmnent as @

1en (irvolveme1.

wey for ifncrensng

Conclusiont Krowleegze ang imye yement of PPs 'n RNTCFE in Hoognly dist ¢t wee lew, Regala Sraiving, - cale

ic.crtacton wilk progracice olllcens and accquate iacentives tn dillerer. publiceyrivile purcesship sche:

¢s could

iteraase the snvolverent of PTs i RNTCP as wall as increase liei~ knowledge abor. diagrosis ard qnanager-eat of TB

pat'evs. [Indian J Tubere 2010; 57: 199-206]

Key words; Tuberculosis, RN'T'CP, Indhia, Pracli

INIRODUCITION

India accounts for onc fiTta ot global
incidence of tuberculesis C113), two=.nirds ¢f total
cascs i1 Sorth=East Asia and tops the Tst of the 22
hizh burden couvntdes i the wezld."'IB is a wajor
cause o morality in Tndiz with more than 2.76.000
deatas cvery year!' The Indiaa Revised National
I'ubercu osis Coutrol Progremime (RN'1CP) bcg'dn
large=scele netionwide implemertazion of ~ae Wor.d
lleallth Organization’s globel 'TB cosilrol strategy in
1998 and by 2006, the DOTS programme weas
implemented in all the 633 districes of the country.’

In India, private prectitioners (PPs) of
:nedicine are widely distributed both in rural and
uthzn arcas.” The privae seelor accouns or 82%
of all out-paticnt visits at a.. India level, witk no

Jongts

gigrificanl VaTig ions by meone group,7 I’PsinlIncia
tecat over helf ot the TB patienzs. These are often
a0l rotified Lo the puslic healla systeri aad terefore
101 reec-ded in official siztistics.” For -he RNTCP
to broaden its reaca and have maxinal impact, the
nvolverient of privale practizioners “n Lhe
programme zssumcs ereat importance. Scveral
s.adies in India and elsewhere have convincingly
shown that involverrent of PPs in RNTCP s
associazed wita imaproved cese notification and good
reatment oulcories,™ Llowever, in mary parls of
Indiz, the privare sector hes still remained al cnated
fron: DOLS implenenletion. As a resull. case
deteetion 1as remained low in many of these regior:s.
Studics heve also showa a gross lack of knowledge
of PPs abou:. dagnosis end treatment of TH, Cuse
management practices in rthe privarc secror overly
sely ¢ X=ray [or diagnosis ag we.l as nionite:ing of

2 Lield Epicensiology Training PCrograciume (FLETT), National [estwie ol Bpidemiology. Clearzd, India

2. Direclorile o [Teclin Services, GovL of Wes. Bengal, Ko ki

Correspondence: Or. M.V. Murhskar. Naricna® Institute o pideriology, R=127, I N11B. Avara<ckam, Arabartar.
Chenna=6Co 077 Emzi mmahekar @ amail com Phoae” D 1-44-06156406
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1B aeauncent, and ke use of spuwra microscopy 18
Tow, rHLging between 12 and 50%.” Trcat-nend of
T'B paticnzs is 07ten based on unprover and artested
regimens,’

In loogaly district ol Indiar slale ol Wes.
Bengel, RNTCP wasstarcd asa pitot projeet in 1995
covering & populatior. ot 045 millior. [n spite of tac
cdequile wlrastrectuze and programnie belng o
place “or mere than 13 years, the district is still
legeing behind in achicving Lthe muirinum cexpecled
case deteetion of 70%., T)u."ing th¢ foarth quaricr ol
2006, the new spatum smear positive end the total
cise detecliorn rates o the disteict were 47/100,000
znd 11°./100,000 respectivaly as agzinst the tarpe:
ol 53/100.000 end 142/200,000 pooclaior. These
rales were also lowgr than the state figures of 63/
100,000 and 127/100,000 posulation.® Puslic-Private
Mix (PPM) proiect 1s sl 1o Ls bula. paase o Lie
dis=sict and poor involveracas o7 PPs could be onc
ol the important reasors lor low case deweclior..

We conduceted a cross-secrional study
caong PPs a1 Lloogly district Lo essess Lbelr
knowledge, cttitudes and przctices abous ciagnosis
ead manageraenl ol 'T'B and RNTCP. We a.s0
exsesscd the involyernent of PPs in RNTCP including
the reasons for non-involyemen:.

METHODS

Study populaﬁon: We conduc:cd a crossssce ional
study covering all the 693 private ellopataic
pluysiclans pracusing o Loog.ly diswict registered
witk the distric: branch of [ndizn Mediczl
Associaton (IMA) curing Mey ard Deceraber 2008,
Allopathic private practitioners working in the
government hosoaitals were excluced. We also
excluded the pracliioners of otlier systents 0. lodian
medicinc as orly the physicians with mir:nrm
MBBS3 gualilicalion are cligible to provide diagnosis
and treatrent of TR lmﬁcnls ander RNTCPS

Sample size and sampling procedure: Assuming
50% of PPs had adequare knowledge, confidence
interval ol L 5%. coalidence co-ellicient ol 95%,
nd LON=ICSPOIsC of 3%, w¢ ca'culated 1he sanplc
size a8 260. We randomly sclected 260 PPs from

Tndian Journal o Tubcreulosis
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the IMA List of regis.cred ellopelhic physicians in
the dis i,

Data collection; With the belp of Disuict 1B olficer
(DTO), consultznt of GGerman I.eprosy and TB
Re.el Association and district IMA ollicials, we
organized three Continuing Medical Tiducetion
(CME) programmes at Cainstrah, the districet
sLeadquarter anc Arambag. énd Serapipur suo=
divisions. We invited <ac -andomly sanpled PPs to
allenc lacse CML programrices. PPs, who could nol
alicnd th¢ CMTs, were cortacted n heir clines,
We used a sclf-administerec. pre-teszed, structrred
questionuiire 10 collect the cala. ‘Lhe Juestiotuiare
12ad two parts: the first part covered in“ormation
regarding Lraining received under RNICP.
investigations presceribed for dicgnosis of TB,
treermert regimens used inclucing provigion of
weatuenl under supervision ard beelth educilion
giver to the TB »azients. The sceonc part sorght
inlormation gbout their involven:ent it. RNTCP.
~casons [0~ ton=involy¢ncnt ard rccornrmendations
for irvolving the PPs in the prograrme.

We considered 2 PP as invelved in RNTCP
il kefshe was ollicielly registered in ary ol .ae Jdve
schemies of the prograrmime, ®

1Lvman subject protection: Lhe institutional ethics
committcc of Narioral Insticute of Epidemiology,
Cacennai approved the study protocol. We oblaiaed
wricn ifcrmed consent from all 1. PPs >¢lorge
administering the guacstionnaire.

Data analysis: We 1.scd Epi=lafo sofrware (version
3.3.2) wo calculale tae propotdons ol dillerent
yariablcs and corparcd therm using chimsgaarg (esl,

RESULTS

Out of the 260 PPs ialerviewed. 174 (67%)
aticnded the CMTE whaile the rest were contacted in
the'r clinices.

General characteristies: OF the 260 PPs
interviewed, 1%4 (T1%) were males. 94 (75%)
weig i the age groun of 30=50 ycars, 134 (5:%)
were pracrising tor less than five years and 156
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(52%) had pos ~graduale medica. qualilications. 1\wo
aund-ed forty twe (95%) were sceing TR petienls
on a regrlar basis (l'able-1).

Knowledge about DOTS: Fify=ccven (22%) PPs
1ad auended :nodu.ar training on RN1TCP whi.c 198
(76%) PP~ were sensitived in various other
workshops. Seventy (279) PPs were of the opinioa
.. DOLS was besed on scierlific evidence and
were adeqrate for tzeazing prmonzry and cxfra=
pulmonary ‘I'D pa.cents (lable-2).

Practices regarding management of T3 paticnts:
Que lwudrec seventy six (65%) PPs preferred chest

201

x—ray. whi.c 45 (17%) prelerred spulvm cxaminat.oa
as mvestigations for dizgnosis of pulmonary TB in
a suspecred peticat. Forty-nine (19%) PPs believed
Ui, sputups test was mce reliabe an chest x=ray.
Only 15 (17%) PPs ceferred TB suspects to
governnienl hospiel [0 diagnosis. One hundred and
Il‘l'litl) (7?%' PP\ l)l'(:l‘()rl'tf[l (r]y r(:gimcl:s I'or
trear’ng their 'I'B patients. All were vsing different
cortbmilions 0. two or more of e four fust=line
c¢rnzs, namely isoniazid (INH), rifampicin,
¢thambutol and pyrezinamide. Only 53 (21¢0) were
usicg a Tour=drug rcgimen. Scventy (277%) PPs
belicved thas anti-tuberculosis drugs could be given
puermitteatly ard atsuel regien was detter ian

Table-1: General characteristics of the private practitioners (n=260) in Hooghly district,  Wesl
Bengal, India, 2008

General characteristics n 7o
Age
<30 yrs R 4
30=50 yrs 101 75
>50 yrs 55 21
Sex
Malc 184 71
Female 76 29
Practising experience (years)
<5 134 51
5=10 66 26
>10 60 23
Educational qualifications
MBBS 121 18
MBBS wilh posi=graduale diploma 58 22
MBBS with post=graduatce degree 76 29
MBBS with supcr=spccialization 2 1

TII(Iii" n .T(‘l]l'lli’ll of T,l.’)\}l".‘;l]l).‘ii\
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Table 2: Knowledec, attitude and practices of private practitioners (n=260) abour 1'B and RINICP,
[Tooghly, West Bengal, [ndia, 2008

Knowledge, attitude and practices # Y%

Training and sensitization about DOTS

Underwent modular training in RN'TCP 57 21
Altended RNTCP sensilization workshops 198 76
Academic knowledge by literature or journal review 167 64
Knowledge aboul DOTS

DO I'S 15 based on scicnufic evidence 0 2
DOTS regimen is adequate for pulmonary and extra-pulmonary TB 10 217
DOTS is5 cost=ell2ctive, has l2ss side 2[lects and easy 1o administer 70 27
Allernale day regimen has same clficacy as daily regimen 10 2
Three samples of initial sputum test necessary 68 26

Attitudes about DOTS

PP’s were officially registered in the scheme=1 of RINTCP? 29 11
Timing of DOTS 1s nol convenient for TB pavient 22/ 86
Treating TB patients is more popular in privatle sector 242 93
Quality of 'I'B medicinc supplicd in the programme is not good 10« 40
Preferred investigation for diagnosis of 1'B

Chesl x=tay alone 116 68
Spulurm examination 45 17
Both sputun fest and chesl x=ray 23 9
No preterenec 106 6
Reflerred TB cases (o Govl. scetor 15 17
Sputurn test 1s more reliable for diagnosis 49 19

Treatment of TB patients
Treats TB patients regularly 242 93

Prescribe daily regimen 190 13

[ndian Jourra. of Trheretlos's
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Table=3: Knowlcdec of PI’s cbout 'I'B and RN'TCI? according to involvement in Schemce 1 of RN TCP.
ITooghly, West Bengal. Tndia, 2008

I'requency
Among Among
involved  uninvolved
(n=29) (n=231)
Churacieristics # % # % zl p
Trained in RNTCP 5 17 5 23 0.77 0.08
Sengitizeg 11 RNTCP 29 100 169 70 8.80 <0.00
Inow_ edge of DOLS 10 35 58 25 0.7¢ 0.39
Auended CML progranmes orgawized oy IMA S 171 40 19 0.0¢€ 0.8
"Three spuwamn samples recessary lor diagnosis 10 35 58 25 0.73 (.39
Preler:ec chest x—ray lor diagaosis 24 83 152 66 2.66 0.20
Preseribing daily regimen 25 86 165 71 206 0..¢
Moni-oring ¢t paticnts on treatmeat by chest X-ray 5 17 251 100 <0.00*

(*1%sher execl Lesl)

Table-4: Rcasons for non=involvement of privace practitioners in RN1TCP (n=231), Hooghly, West
Bengal, India, 2008

Reasons for non= involvement # %
Will lose non=TDB patients if officially 1avolved inRNTCP 212 92
No supervisior. by GGove. machinerics is aceeptable 210 91
Maintaining documents of 1B patienls 1s a problem 205 89
No orc approached for involvemcent 192. 33
PPs wi.l have 10 he enswereble (0 he Govl health system 182 79
Workload will be more 11 get wvolved in RNTCP 132 79
No faith on the government healza system 172 75
Deamotivation beczuse no. of patients will come down if

getinvolved i RNTCP 121 22
Will losec money il olcially in RNTCP 45 20
Llealth stafl do not visil 29 13
[ncentives in different schemes is inadequale 25 11

Irdier. Jeurnal of Tuaerealosis
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Table=S: Suggestions of uninvolved private practitioners (n=231) (or their better participation and

[uwre imvolvement in RN'I'CP. Hooghly, West Bengal, India, 2008

Suggesied recommendations # %
Recogni.lon ¢z eppreciaion 2y the Govl. scewor 227 98
IMA-Govl. colaboralion s accessary Lor be.ter pursaance 227 98
Itequert conlect wi,h DTO and key persons of RNTCP .o increase wulscl wust 227 98
I'xclus've sta I'lor PPM project lor betler iriplererlation 200 87
Time'y anc. extometic pzyment o privare practiticacrs in differenr schemes 30 13
Regu'ar CME by [MA 28 12
Wiling o zel involved i1 RNTCPir luure 144 67

daily regimen, consideriag ils cost, side efec.s cnd
casc of adninistration. Majority of the PPs (97 %)
inlormed thel they woulc advise chest x—ray wkhile
the west preferred sputum test for monttorieg the
wreatmert of 'I'B paticnzs. PPs advised 'I'B paticnts
cbout covering the mouth while coughing and
ma-ntzining good hveicre (38%), taking the
treetment regularly (179%), nol smoking durir.g
trcatment (0 7), peoc dict (21%) and sale disposal
of sputum (12%). On’y 31(13%) PPs acviscd
spu.Lm posilive patlents o wake special care of
childrea below six vears who come in their contac:
end 1o lake INIT chemoprophylaxis (Teb.c-2).

Involvement in RNTCP: Only 29 (11%) PPs were
olficiully registeced . the scheme=l of RNTCP As
per the scheme=1, PPs refesred TB suspects to
pdablic heelth lacilides [or diugnosis. Signilicant.y
hisl]t)l' ;)l'(‘])()l'ﬁ()ll of illVL)IV(:(I PPS Wdas Mf'lsiii/(i(l
ebout:ac prograrime. As comparedto involved PPs,
un=nvolvec PPs riore comurionly vsec chesl x=ray
for meaitering their TB sarica*s o1 wreetment. (Tablo=

3).

Reasons for nons involvement in RNTCP: Tace
cozumon seasons ciled by 231 PPs for thelr non=
involvenrent in RNTCP incuded unacceptability of
supervision by goveramenl machineries (91%),
(IiITi(il]‘.ly ill ll'?‘li'l‘ii‘l[l]lls (I()(:U'IICIIIS of TR 1):1“(?"[5
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(897%.), incrcasc in workloac if involved in RNTCP
(79%) and no feith o2 government heelth systen
(15%). Un=involved PPs also fell tha. they would
losc nen=TB particrts atrending, their clirics (92%)
or moncy (20%) while 40% Lcll that the quality ol
TR drigs giver under the prog-amme was not gooc.
Majority (82%) informad ther nodody from the
oLogruwe approceied e e get wvolved (Lakle=
1).

Measures suggesied [or increasing the
involvemcent of PPs: Onc hundred forty four (62%)
vpn=izvolved PPs were willing lo purlicipa.e o
RNTCP. Un=involved PPs were of the opinion that
involvemer.t cou.d be increaged by regular irlerac jon
with DTO :nd k;:y [rogramme functionarics (98%).
secognition or epprecietion by government (98%)
and provision of exc.usive st for PPM proiecl
(87%). Only 13% mazntioncd abour tinrely saymeat
Lo irvolved PPs tnder diTerenl RNTCP scacries
(Tablo=S).

DISCUSSION

Invo.vement ol PPs in 1B conlrol
orograrmime plays a crucial olc in increasing cise
detection and improving trearment olwcomes. As large
sroporten of 1B palients in India 1s first seen and
trcareé by PPs, TB cortrol programmes in a given
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creit cannol reach s goals without the parlic:paton
of the private scctor. The findirgs of our studv
indicele thatin Llocghly distnict, the invelve:nent ol
private seetor was minimal. Their krowledge abou:
RNTCP aac management of 'TB as per guideliaes
wis wadeqrade, Omly oae fouzth of PP atlended a
modular training progremme ir RNTCP.

RNTCP recommends examinatior. of -hree
(recently two) spuzar. samples tor diagnosis o1 1'B.
Patients cn lrealmewnt ueed 1o be moitored oy
sputum cxaminacion at “ke cnd of intersive ard
coxlituaton phase ol the trea.ment” In Llooglly,
chest Raray was “ac pre.erred diagnostic ool for
two thirds of PPs waile on.y one fouarth appreciazed
the wuportance of Uree spulim exdawnations, Lven
for menitoring of TB pazicnts on treatmens, most of
te PPs prelerred X=reys. Lxcepl lor a study
conduced in New Delhi, most or the studics
conducted in India repo:ted the over—ellance of PPs
oL x=rays. "® ¥ The excessive use of x=rays w llooghly
district ceuld cithe: he due to leck of cwarencss
cmong e prac.itiorers about the reliability ol sputum
cxamination fer dizgnosis of TB. Supervised,
intermitent treetirent is a wellesteb ished strategy
for the teatment of 1B under RNICL Mayjority of
the PPs in Hooghly d strier fr-eseribec deily regimen
end used diferen. commbinalions ol the .our [irsl=
linedrags. Similar “indings were reporied by various
stadies conducted in India.* © A study in
Melarasbtra, lndia reported that many I'Ps
prescribed irepprepriate TB drigs and cid nos
provide supervised treatnent. © 1t also showed tha.
PPs preseribed dilferent regimens, most a7 which
were bota irappropriate and expersive.'Y A study
conducled ju Dellu found that only 294 of e L
wecre usirg the regiricn recorimenced by the
RNTCP and only %% knew lhe correcl dosage
combination of enu=ubzrelar “-caiment.?

Very swmell proportion of I’ls 1.1 Llcoghly
was involved in RNTCP. However, the <nowledge
eboul invesliga.ion ol suspec.ed patiziils as well as
treziment regimen was no’ differen” among irvolved
end ua-involved PPs. 'This cou.d pogsibly be due to
o ressons, Firsily, a.l e nvolved pracliliopers
were registered ir schemes1 of RNTCP ‘n which
PPs reler suspecled 1B petizuls lo designaled

IUCLoscopy cerlres Jor diagnosis. Secondly, ouly a
small sreportion of involved PPs were treined n
RNICP. a.though, as par RN'ICP guidelines. PPs
have 10 undergo a two=day modular 1raining zlier
getting involved. [t *s thus necessary to make
organized efforls Lo icrease Lie awireness of s
abeut RNTCP.

Alhoagk not sysizmatical'y cxamired in this
paper, we hypothesize that the low acw sputum
posilive end annualized case=detleclion rutes in ke
district could he on account o7 the Tow involverient
ol PPs. 'I'he commonest reasons ciled by PPs Jor
their ronsinvolvemen: was relaed "o 1keir peor [aith
in che government heelch systera and their
apprebiecsion Ut the work _cad would wncrease,
Many PPs also felt that non=TB patients would not
allend their clinics il they come o know that 1'B
patients are being treated i1 cic elinies. Tnvolving
PPs in thke program:ne is a challenge in the district
and progranune minagers nzed Lo make ¢ sustaed
ctfort towards engaging ~acn. Thev neac to build a
muteal trust wih the PPs, ecucale them aboul
dil‘crert schemes of srogramne 2nd clarily their
doubts in order to increage their perteipation ir the
progrunune, Several PDs suggested Wat suol a wust
could he buile by freqrert contact by DTO and other
ey progra:nrie [uncuionasies. A large proportion ol
PPs in the district wanted 10 be a part of RNTCP.
This wi.lingness could be utilized for bui.ding Hublic
privale putierslup for conacl 0. lubercu.osis in
Hooghly. Their involvemea: :n the programmce would
also ‘ncrewse Jeir awarensss asdoul recotnrmended
itvestigations “or diagnosis of cases and their
appropriate razagement.

The main Timitation o~ cur stdy was that
we used se.l=adipnistered questionnaire .o collect
daia regarding knowlecge, ettitude and practices of
PPs anc tacir involvemert in RNTCP. Though we
could wot viidate their respouses aboul (heir
xnowlcdge, astitude and practices in RNTCP,
lornation aboul La2ir involvemenl was cross=
cheeked with the RNTCP rccoxds.

In conclusion. the involvement of PPs

in RNTCI” in Hooghly district is low. Their
knowledge about use of sputuma microscopy for
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diagnosis of TB, treatment moniloring as well
as treatment regimen is inadeqmate. 1t thus
becomes imperative (0 not only increase the
awareness about RN TCP among the PPs but also
actlively engage them in the programme in order
o have maximgl impacl, on TR comtrol in the
district. Organized cfforts are needed to inerease
the awarcness of PPs aboul RNTCP. Further, the
DTOs need to maintain regular contact with the
PPs, s0 as 1o explain aboul dillerent schemes ol
the programme and remove the apprehension
that their participation in RN'TCP will incerease
their workload.
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UTILITY OF MICROSCOPIC OBSERVATION OF DRUG SUSCEPTIBILITY
(MODS) ASSAY FOR MYCOBACTERIUM TUBERCULOSIS IN RESOURCE
CONSTRAINED SETTINGS
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Summary
Introduction: Multidrug Resistant Tuberculosis (MDR TB) is a global health problem. Conventional techniques or
automated systems for diagnosis and drug susceptibility testing are either comparatively slow or costly. Micro scopic
Observation Drug Suscep tibility [MOD S] assay is a simultaneous detection and direct drug susceptibility test [DST]
method which relies on the characteristic grow th of Mycoba cterium tuberculosis (MTB) in a liquid medium.
Aim: Comparison between MOD S assay and culture on Lowenstein Jensen (LJ) medium with respect to;
i) detection of mycobacterial growth and time taken for culture positivity
(i) to compare conco rdance of susceptibility results of MTB isolate by MODS with proportion method using LJ
medium.
Method: A prospective study was carried out on 171 acid fast smear positive sputum specimens. The decontaminated
sediment was used for culture and DST using LJ medium (proportion method) and MODS assay plates containing
supplemented Middlebrook 7H9 broth with and without critical concentrations ofisoniazid and rifampicin.
Results: Median time to growth and DST using MODS assay was 10 days and that with L] medium was 24 and 6 6 days
respectively. The sensitivity and specificity of MODS assay was 100%. All the isolates were characterized as MTB.
MODS demonstrated 98.8% and 99.4% concordance for isoniazid and rifampicin respectively and 100% for MDRTB.
Positive and negative predictive value for MDRTB was 100%.
Conclusion: MODS assay o ffers arapid, simple, economical and feasible method for simultaneous culture and DST of
MTB. Utility of MODS needs to be ascertained in extrapulmonary TB cases.
[Indian J Tuberc 2010; 57:207-212]

Key words: M.tuberculosis, Multidrug resistance, Drug susceptability test.

INTRODUCTION

India bears the brunt of 1/5" ofthe global
tuberculosis [TB] burden. In 2008, the annual
incidence was 1.9 million cases, of which 0.8 million
were infectious new smear positive pulmonary TB
[PTB] cases'. Prevalence of MDRTB in new cases
and previously treated cases is reported as 3% and
12-17% respectively'. The global emergence of
Extensively Drug Resistant Tuberculosis [ XDRTB]
has only complicated the problem.

Under the Revised National Tuberculosis
Control Programme [RNTCP], sputum microscopy
forms the mainstay for diagnosis as well as for

monitoring response to therapy. But it cannot be
used forassessing drug susceptibility status?*. Under
RNTCP, treatment failure is predicted based on
continued or new smear positivity at the end of fifth
month of Antituberculosis Treatment (ATT). Such
patients are then advised culture and drug
susceptibility testing [DST], the time lapse that
compromises on success of therapy and results in
spread of MDRTB for longer periods*.

There is an urgent need to identify methods
that would rapidly detect both the presence of
Mycobacterium tuberculosis [MTB] and drug
resistant status. Culture based methods are
considered as the gold standard®. However, these
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methods require moderate to prolonged incubation
time or expensive equipment and reagents.
Mo lecular tools perform robustly for both detection
and drug resistant status determinations, but are
costly, a feature not many laboratories can afford.
Improvisations using liquid culture media which do
not require expensive equipment and consumables
have been reported to perform well. Most of these
are indirect DST, with MTB isolation onsolid media
being a prerequisite’®,

Ours is a tertiary care teaching hospital
where on an average 10,000 patients are screened
annually for TB, free of cost. It was therefore
important to identify tests that would be economical,
yet reliable. The Microscopic-Observation Drug-
Susceptibility (MODS) assayis anovel, rapid, simple,
tissue culture based direct assay which relies on
formation of characteristic cord like growth of
MTB in liquid culture medium®.

The present study was undertaken in smear
positive patients to comp are MODS assay and culture
on Lowenstein Jensen (LJ) medium with respect to
sensitivity of detection of mycobacterial growth and
time taken for culture positivity. Also to compare
concordance of susceptibility results of MTB isolate
by MODS with proportion method using LJ
medium.

MATERIAL AND METHODS

After obtaining Institutional Ethical
Committee’s permission, a prospective study was
undertaken over a six month period, on newly
diagnosed sputum smear positive PTB patients.
Patients receiving ATT were excluded. The work
was carried out in Class II Biosafety Cabinet and
level two biosafety practices were followed.
Dedicated reagents for decontamination of each
specimen and strict aseptic practices were followed
to prevent cross contamination!®. The identity of
the isolate was blinded for the two methods [MOD S
and LJ].

I) Microscopy: All sputum samples were processed
for acid fast microscopy and reported according to
RNTCP guidelines’.
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II) Decontamination and concentration: Smear
positive samples were digested and decontaminated
using NALC-NaOH method as per standard protocol
and then centrifuged at 3000g for 15 minutes*. The
sediment was used for further processing. All
reagents for media preparation and antibiotic
powders were obtained from Himedia.

IIT) MODS assay: The procedure was carried out
as described by Moore et al’.

A) Supplemented Middlebrook (MB) 7H9 broth and
working concentration of INH (4pug /ml) and RIF
(10pg /ml) were prepared.

B) Inoculation of MODS plate: 500ul of
decontaminated sediment was suspended in 4.8 ml
of supplemented MB 7H9 broth (sample-broth
mixture). This was used to inoculate 24 wells sterile
tissue culture plates [Becton and Dickinson, USA]
for MODS assay. For each sample, four wells in a
column of a tissue culture plate were used (two
drug free controls and two drug containing wells).
To each of the four wells, 900ul of sample-broth
mixture was added keeping 1.7 ml of sample-broth
mixture as “backup”. In the first two wells, 100 pul
of supplemented MB 7H9 broth was added. These
two wells acted as growth controls. In the third
well, 100ul of INH (4pg/ml) was added to obtain
the final concentration of 0.4pg/ml. In the fourth
well, 100ul of RIF (10 ug/ml) was added to obtain
the final concentration of lpg/ml. In each plate,
column three was used as negative control
containing only supplemented MB 7H9 and either
INH or RIF. Any growth in this lane indicated cross
contamination. On each processing day, two positive
controls were run. H37RV was used as a drug
sensitive control and one known MDR strain was
used as drug resistant control. Tiss ue culture plates
were sealed in plastic zip lock bags and were
incubated at 37°C.

D) Reading of MODS Plates: The plates were
examined daily within the zip lock bags only, using
an inverted microscope beginning from day three.
MTB growth was reported qualitatively by
visualization of the characteristic serpentine or
tangled cord like growth formation. The reading for
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DST was taken on the same day as culture positivity
in control well. Bacterial or fungal contamination
was identified by clouding of media within three
days of inoculation. “Backup” samples were
decontaminated and recultured with minimal delay.
A negative MODS culture was discarded after 21
days.

E) Interpretation and performance of MODS
assay: Growth in control wells, without growth in
drug containing wells was recorded as sensitive. If
growth was detected in both control and drug
containing well, it was reported as resistant.
Sensitivity and specificity were calculated by
constructing the two by two table of paired data
with results of the LJ method taken as the gold
standard. Kappa statistics was used to test
agreement between DST results of MODS and
LJ method.

IV - A) Culture on LJ medium: Decontaminated
sediment was inoculated on LJ medium. Reading of
culture and speciation of isolates as MTB or MOTT
was done as per WHO protocol®.

B) DST by proportion method: DST by
proportion method was as described by Canetti et
al''. The standard strain H37RV was obtained from
the Mycobacterial repository at the Central JALMA
Research Institute, Agra. LJ medium was prepared
and tested for quality control as per WHO
guidelines*. An in-house clinical isolate previous ly
characterized as MDR was used as drug resistant
control.

The turnaround time was the time taken
from the date of inoculation to the date on which
confirmed growth was visualized. The result of
the MODS assay was considered concordant if it
was similar to the result obtained by using the
conventional LJ method, for both culture and DST.

RESULTS
171 sputum smear positive specimens

obtained from an equal number of pulmonary
tuberculosis patients were processed. 11 specimens
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were found contaminated (both LJ and MODS in
five, only LJ in one and only MODS in five). Further
analysis ofthe remaining 160 specimens is presented
here. All 160 isolates were characterized as MTB
and all demonstrated cord formation in the MODS
assay.

Turnaround time for culture positivity

The median turnaround time for culture
positivity using LJ medium and MODS assay was
found to be 24 days (range 20-28 days) and 10 days
(range 9-14 days) respectively.

Turnaround time for DST

Culture and DST being concurrent in
MODS assay, the median turnaround time for DST
was the same as that for culture. The median
turnaround time for DST using LJ medium was 66
days. 89.4% of the DST results using MODS assay
were obtained by the 12" day and all 100% by 14"
day.

Susceptibility pattern by proportion method

The proportion of strains demonstrating
sensitivity to both INH and RIF were 54.4%.
Monoresistance to INH and RIF was observed in
15.6% and 10% of strains respectively. 20% of the
strains were MDR TB.

Agreement between MODS assay and
proportion method for DST (Table )

Of the 160 isolates tested, complete
agreement on DST results were obtained in 157
(98.1%). Of the discordant results, two strains
classified as susceptible to INH and one strain
classified as susceptible to RIF by proportion
method were detected as resistant by MODS
assay. No discrepancy was observed with the
MDR strains. The agreement on INH DST and
RIF DST was 98.8% and 99.4% respectively. The
sensitivity and specificity for INH and RIF DST
was found to be 100%, 98.1% and 100%, 99.1%
respectively.
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Table: Comparison of DST results by MODS
assay and proportion method

INH and RIF Proportion | MODS
method assay
Both sensitive 87 84
Both resistant (MDR) 32 32
Only INH resistant 25 27
Only RIF resistant 16 17
Total 160 160
DISCUSSION

Early detection ofdrug resistance is the key
point in effective control of drug resistant TB. Culture
and DST using conventional methods are time-
consuming while automated methods tend to be
expensive, limiting theiruse in resource constrained
settings'*'"*. Hence there is need for a rapid, reliable
and cost effective test for detection of drug
resistance. MODS assay has the advantage of
simultaneous detection and DST of MTB.

In the present study on new smear positive
patients, the culture positivity rate was 100%
(excludin g contamination) for both MOD S assay as
well as LI medium. Very high culture positivity rates
(92%-98%) using MODS assay have been observed
in studies which have included even smear negative
patients'#*', The high culture positivity rate in the
present study is due to the inclusion of only known
smear positive patients.

All 160 isolates were identified as MTB. The
prevalence of MOTT in studies from India varies
from 1.4% to 8.8%'®'"""? and is a reflection of its
environmental predominance and the patient
population.

In the present study, MODS took a median
time of 10 days to culture positivity as compared to
24 days using LJ medium and this difference was
statistically significant (p value- 0.014). In other
studies, the turnaround time has ranged from seven
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to nine days in smear positive patients and six to 10
days in smear negative patients'®!*!6-20-22,

A number of new simple and inexpensive
methods for DST have been recently described.
Mostare indirect tests requiring pure M. tube rculo sis
isolates which take at least three weeks and involve
the potential laboratory biohazard of culture
manipulation>’. A study reported from this institute
based on ability of MTB to reduce nitrate to nitrite
was found to be useful®. However, MODS has the
greatest advantage that it is a direct assay. In the
present study, the median time for DST results by
MODS and by proportion method was 10 and 66
days respectively. This difference was found to be
statistically significant (p value - 0.01). Mengatto et

al observed that the average time required to obtain
DST result by MGIT and MOD S was comparable?.

Complete agreement on DST results by
MODS and proportion method was obtained in
98.12% of cases. Both methods detected 20%
isolates as MDRTB and there was no discrepancy
between the two methods. A study undertaken for
the first time in RNTCP outpatients in Mumbai in
the year 2009 revealed a high proportion of MDRTB
in both previously untreated (24%) and treatment-
failure cases (41%)*. Being a tertiary care centre,
the proportion of MDRTB cases may be high as
compared to the national average.

Sensitivity and specificity of MODS for
detection of INH and RIF resistance was very high
and so was the agreement for INH and RIF DST.
No major discrepancy was detected. Any discrepant
results were observed with three isolates. MODS
reported three isolates as resistant which were
sensitive by proportion method. MODS assay is a
qualitative test as against the conventional DST
methods which are semi-quantitative. Hence, MODS
can tend to report an isolate as resistant which is
reported as sensitive by proportion method. Another
possible explanation for discrepant results could be
slightly different bacterial inoculum size due to
sampling error. The results of the present study are
as reported in literature and encouraging '****
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Cost of detection and DST (for INH and
RIF) by MODS , including the cost of tissue culture
plate, reagents and drugs without the cost of
infrastructure, equipment and manpower , was Rs
80/- . Itis cheaper than DST using LJ medium (Rs
700/-) and automated gold standard methods like
MGIT (Rs 2200/-).

Enhanced sensitivity of MODS assay would
likely be beneficial from both public and individual
health standpoints'®. In addition, unlike smear
microscopy, the MODS assay can also be used for
speciation and direct DST.

MODS assay has several other advantages.
If the MODS culture is negative at three weeks, it is
considered true negative as against six weeks by
proportion method®. By using low critical
concentration of RIF (1pg/ml), MODS can be used
as a screening test for early isolation of infectious
patients who have a high likelihood of MDR TB
infection’’. As all XDRTB cases are by definition
MDRTB cases, MODS assay is a potentially useful
tool for screening population to detect XDRTB
isolates. The technique does not require manipulation
of positive cultures as MODS plate is permanently

sealed after inoculation, thus minimizing potential
biohazard.

Some limitations of the test need to be
highlighted. The initial standardization to get
conversant with characteristic cording using
standard strains and known clinical isolates was
impo rtant and took more than a month. J.S. Michael
et al have reported that more extensive training and
standardization is required before conducting any
study using MODS assay?. The present study
showed a contamination rate of 5.26% (9/171) with
MODS assay, and 4.09% (7/171) with LJ medium.
The contamination rate in the present study is similar
to that reported in literature'*®. The MODS
methodology inherently protects against cross-
contamination from the point of sample inoculation
onward because the culture is then sealed within a
transparent plastic bag. Sufficient care was taken
while processing the specimen to avoid cross
contamination'®. Maximum contamination was
observed in the initial phase of the study and then
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the practice of dedicated decontamination and
asepsis was strengthened and continuously
monitored. These two aspects along with stringent
biosafety practices need to be given due attention
for the assay to work successfully. Results of
identification of MTB by MODS are presumptive
as M. chelonae, M. smegmatis and M. bovis also
form cord like growth. Also, for obtaining faster
results, daily microscopic reading is required.

Once standardized, MODS assay is feasible
to perform in resource constrained settings with
trained manpower. The equipment required for
MODS assay is similar to that required for culture
of mycobacteria. Inverted light microscope is the
only item which many laboratories lack and need to
invest in.

Based on the results of the present study
and available literature, it can be stated that
MODS assay can be used for early and accurate
detection of MTB and MDRTB. Given its
sim plicity, low cost and reduced turnaround time
(within two weeks), it would be an excellent
method for routine tuberculosis testing in
developing countries. Utility of MODS needs to
be ascertained in extrapulmonary TB cases.
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Case Report

MYCOBACTERIUM TUBERCULOSIS CAUSING INFECTION OF AN IMPLANTABLE
BIVENTRICULAR DEFIBRILLATOR

Matthe w Luckie, Amir Zaidi, Mark Woodhead and Clifford Garratt

(Received on 16.6.2010. Accepted after revision on 1.9.2010)

Summary: Mycobacterial infection of implantable cardiac devices is rare, and infection of pacing system

components with M. tuberculosis has been reported on only three previous occasions, involving epicardial
pacing systems in two cases. We report here a pocket infection with M. tuberculosis in a transvenous

biventricular defibrillator.

Key words: M. tuberculosis, Pacemak er, Defibrillator

INTRODUCTION

Infection of implantable cardiac devices
by mycobacterium species, particularly M.
tuberculosis, israre. Mycobacterial infections may
present many years after a procedure, often in a
non-specific fashion and without visible sign of
infection. Two reported cases of tuberculous
infection involved epicardial pacing wires,
suggesting perhaps that placement of epicardial
wires may be associated with reactivation of
previously silent pericardial infection. We
hypothesise that our patient carried mycobacterial
infection which seeded onto the device pocket at
the time of his revision procedure, and
subsequently remained clinically silent in the
vicinity of the device for several months. Florid
evidence of pocket infection with a fully sensitive
organism was eventually present despite almost
six months of anti-tuberculous therapy, probably
due to poor penetration of anti-tuberculous drugs
into the device pocket. The relatively low CRP at
the time of presentation suggests that the
tuberculous infection was confined to the device
pocket, without provoking a significant systemic
inflammatory response.

[Indian J Tuberc 2010; 57: 213-215]

CASE REPORT

A 67-year-old man underwent
implantation of a biventricular implantable
defibrillator (ICD) due to heart failure and
severe left ventricular systolic dysfunction.
Two years later the device was revised due to
a failed left ventricular lead. The redundant lead
was easily extracted, however due to bilateral
occlusion of the subclavian veins, it proved
impossible to place a new lead.

A few months later, the patient
presented with fatigue, weight loss and
anaemia. It was noted that the patient had
moved away from the Indian subcontinent to
the United Kingdom at 19 years of age, and
there was no family history or known recent
contact with tuberculosis. Computed
tomography imaging demonstrated extensive
thoracic and abdominal lymphadenopathy, felt
to be consistent with disseminated tuberculosis.
The patient was not considered suitable for
surgical lymph node biopsy, and broncho-
alveolar lavage failed to produce any diagnostic
microbiological information. Human
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Table: Mycobacterial Infections of Implanted Pacemakers as reported in literature.

Year Age | Procedure Organism Outcome
1996 70 Transvenous pacemaker M. tuberculosis Patient died of military tuberculosis
1998* 68 Epicardial pacemaker M. abscessus Device extracted, patient died
19983 74 Pacemaker M. chelonae, M Device extracted, successful
Sfortuitum eradication
2004° |53 | Transvenous ICD M. abscessus | Device extracted, successtul
eradication
2005’ 62 Transvenous pacemaker M. fortuitum Dev1.ce extraction, successful
eradication
20052 8 Epicardial pacemaker, M. tuberculosis Device extraction, successful
congenital heart surgery ' eradication
Device left in-situ, successful
2006" 80 Pacemaker M. fortuitum eradication with antimicrobial
therapy
2007* 84 Revision of transvenous M foruitum Device extraction, successful
pacemaker eradication
2009° 80 CABG Surgety and. M. tuberculosis Drainage ofabscess cavity
epicardial pacing wires

Immunodeficiency Virus (HIV) testing was not
performed. Empirical anti-tuberculous therapy
was commenced.

Almost six months later, the patient
presented with pain around the ICD site,
associated with a fluctuant swelling. No fever
was present, and inflammatory markers were
mildly elevated (C-reactive protein 17 mg/L).
Ultrasound confirmed a 6x5cm collection
adjacent to the ICD from which pus was
aspirated. Microscopy and culture confirmed
the presence of M. tuberculosis bacilli, fully
sensitive to
chemotherapy.

standard anti-tuberculous

The ICD was explanted, and the patient
discharged with a Lifevest; a wearable external
defibrillator which allows treatment of life-

Indian Journal of Tuberculosis

threatening arrhythmias pending eradication of the
infection and future re-implantation.
Unfortunately, despite the use of the Lifevest, the
patient died of malignant ventricular arrhythmias
whilst undergoing anti-tuberculous therapy.

DISCUSSION

Three reports of tuberculous pacing system
infections exist in the literature. The first is an elderly
patient who had undergone single chamber
pacemaker implant 20 years previously, and
presented with miliary tuberculosis involving the
heart and pacemaker pocket'. The second is a child
with congenital heart disease who had an implant of
an epicardial pacemaker’. Several months later, the
patient presented with general ill-health and mild
fever associated with a lump at the pacemaker site.
Surgical drainage and extraction of the pacemaker
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demonstrated acid-fast bacilli at microscopy, and
Polymerase Chain Reaction (PCR) confirmed M.
tuberculosis. The third case also occurred at the
site of epicardial pacing wires, which had been
placed 11 months previously during coronary
artery bypass surgery’. Drainage of the associated
abscess confirmed M. tuberculosis infection.

Small numbers of cases of pacemaker
infections associated with other mycobacterial
species have also been reported including
Mycobacterium fortuitum, Mycobacterium
abscessus, Mycobacterium chelonae and
Mycobacterium avium complex*®. Reports of
mycobacterial infections are summarised in
Table.
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Case Report

INTESTINAL TUBERCULOSIS IN

A CELIAC DISEASE PATIENT

Sumitoj Singh!, Sudhir Khichy? Deepak Bhangale® and Satinder Pal Aggarwal*

(Received on 5.8.2010. Accepted after revision on 15.9.2010)

Summary: Both intestinal tuberculosis and celiac disease can cause malnutrition and failure to thrive. High
index of suspicion is required to diagnose intestinal tuberculosis in a known case of celiac disease as both
conditions present with similar complaints. We report a case of celiac disease with intestinal tuberculosis and

perforation peritonitis. [Indian J Tuberc 2010; 57:216-219 ]

Key words: Intestinal Tuberculosis, Celiac disease,

INTRODU CTION

Celiac disecase (gluten sensitive
enteropathy), is an autoimmune disorder that
occurs in genetically susceptible individuals
following ingestion of gluten, a protein found in
wheat, rye, and barley. The disease has a wide
spectrum of clinical manifestations from
asymptomatic to symptomatic disease. The
common symptoms include chronic diarrhoea
(71%), postprandial bloating (44.4%), mild
abdominal discomfort (27%), refractory anaemia
(95%), short stature (31%), metabolic bone
disease, and delayed puberty (11%). Celiac discase
is associated with othersystemic abnormality like
diabetes mellitus, hypothyroidism, thalassemia,
IgA nephropathy and cirrhosis!.

India is the highest tuberculosis burden
country globally, accounting for one fifth of the
global incidence. Gastrointestinal tub erculosis is the
sixth most frequent form of extra-pulmonary site?.
It has also wide spectrum of clinical manifestations,
including intestinal obstruction, perforation and
malabsorption syndrome.

Celiac disease and intestinal tuberculosis
account for 9 % and 4% respectively for
malabsorption syndrome in northern India 3.

Perforation peritonitis.

Tuberculosis accounts for 5-9 % of all small
intestinal perforations in India®>. Celiac disease
complicating with enteropathy-type T- cell
lymph oma can present with perforation peritonitis™.
High index of suspicion is required to diagnose
intestinal tuberculosis in a known case of celiac
discase as both conditions present with similar
complaints. We report a case of non-responding
celiac disease with intestinal tuberculosis.

CLINICAL RECORD

A thirteen year female presented with
chief complaints of pain abdomen, distension, and
obstipation since three days. Patient was
diagnosed with celiac disease two years’ back for
the complaint of failure to thrive. Upper
gastrointestinal end oscopy showed mosaic pattern
with nodularity and scalloping in duodenum,
esophagus and stomach normal. Duodenal biopsy
showed crypt hyperplastic subtotal villous atrophy
with foveolar metaplasia. Tissue transglutaminase
antibody IgA was 672U/ml (negative: <50U/ml)
and Anti- endomysial IgA antibody was strongly
positive. Patient was put on gluten free diet
following which she started gaining weight and
height. After nine months, tissue transglutaminase
level was 24.9 U/ml and Anti- Endomysial IgA
antibody was mildly positive.
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Figure 1: Terminal ileum with caecum andattached mesenteric mass.

Figure 2: Caseating gramilomas with Langhans’ giant cells.
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TUBERCULOSIS, CELIAC DISEASE

Figure 3: Cascous necrosis withlymphocytic cuffing,

Patient started complaining of pain abdomen
for the last two months. Pain was in the epigastric
region, mild in intensity, off and on and non-colicky
in nature. There was no specific relieving or
aggravating factor. It was associated with loss of
appetite and weight. She lost about three kilograms
in last two months. There was history of low grade
fever off and on since two months. There was no
associated history of chronic cough or recurrent
subacute intestinal obstruction. Intensity of pain
abdomen increased for the three days and it became
generalized. It was associated with multiple,
projectile, bilious vomiting and obstipation.

On examination, the patient was poorly built
and nourished. She was four feet tall and weight
was twenty kilograms. She had tachycardia (100/
min), tachypnoea (20/min) and blood pressure was
normal (110/70 mm Hg). Patient was anaemic and
there was no lymphadenopathy. Chest auscultation
revealed no abnormality. Abdomen was distended,
generalized tenderness was present, and bowel
sounds were absent.

Routine investigations were: Hb-8gm%,
TLC- 9700/cu mm, DLC-N-78%, L-15%, M-02%,

Indian Journal of Tuberculosis

E-05%, Blood urea- 30mg %, Serum creatinine-1.0
mg %, Total serum protein- 7.6g% and Albumin-
3.2g%. Chest Skiogram revealed air under
diaphragm and no evidence of pulmonary
tuberculosis. Patient was taken up for surgery after
resuscitation. Intra operative findings were: there
was one litre ofbilio- purulent fluid in the peritoneal
cavity, three perforations in the terminal ileum at
anti mesentery border. Mesentery showed multiple
enlarged lymph nodes, some matted to form nodal
masses largest measuring 7.5 x 5 x 3.5 cm in the
terminal ileum [Fig-1]. Resection of the perforation
and lymph node bearing segment of the terminal
ileum and caecum was done with end ileostomy and
mucus fistula. On cut section, there were multiple
ulcers in ileum and lymph nodes showed yellowish
cheesy necrotic material. Biopsy was consistent
with tuberculosis [Figs. 2 and 3] and there was no
associated celiac disease at the particular site. Patient
expired on seventh post operative day due to
septicemia.

DISCUSSION

The link between celiac disease and
tuberculosis was first reported by Williams H°.
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Williams A.J reported increased prevalence of past
tuberculosis in adult celiac population. Ofthe seventy
six adult celiac disease patients, six had history of
tuberculosis and other seven patients had radiological
evidence of tuberculosis. He postulated that the
increased susceptibility to infection with
tuberculosis in celiac disease is the result of
depressed cell mediated immunity and/or
malnutrition”.

Ludvigsson et al investigated the risk of
tuberculosis in 14,335 patients with celiac disease
and found three - four fold increased risk of
tuberculosis in celiac diseases®. They thought it to
be due to deficiency of vitamin D and common
genetic association of celiac disease and
tuberculosis. Vitamin D deficiency in celiac disease
occurs due to malabsorption and low content of
Vitamin D in gluten free diet. Vitamin D activates
the macrophages and induces the synthesis of nitric
oxide in macrophages, which suppress the growth
of Mycobacterium in these cells. Vitamin also
promotes the differentiation of monocytes into
epithelioid cells and multinucleated giant cells which
form part of granulom as. A strong association exists
between celiac disease and two human leukocyte
antigens (HL A) haplotypes (DQ2 and DQS). HL A-
DQ2 haplotype is associated with specific alleles of
HLA class I and class II molecules as well as with
genes for TNF 4 and complement factors C2 and
C4. Since C2 molecule is polymorphic and is
important in mycobacterial invasion o f macrophages,
it is possible that particular C2 allele could promote
tuberculosis infection in a subgroup of patients®.

Non-responsive celiac disease occurs in
seven to thirty per cent of the celiac disease patients.
Unintentional gluten exposure is the most common
cause (36%) and other etiologies include IBS (22%),
refractory celiac disease (10%), lactose deficiency
(8%), small intestinal bacterial growth (6%) and
microscopic colitis (6%). The remaining 13%
consisted of eating disorders, peptic ulcer disease,
gastro paresis, crohn disease, food allergies,
common variable immune deficiency and duodenal
adenocarcinoma. Predominant symptoms in non-
responsive patients included diarrhoea (54%),
abdominal pain (55 %), weight loss (20%) and fatigue

SUMITOJ SINGH ET AL

(5%)°. Peter et al found a six fold increase in the
risk ofdeath from tuberculosis in patients with celiac
disease!®.

Our patient was having increased abdominal
pain and started losing weight since two months,
while on strict gluten free diet, and was later on
diagnosed as a case of intestinal tuberculosis.
Tuberculosis should always be included in the
initial differential diagnosis of non-responsive
celiac disease as incidence of tuberculosis is high
in India and there is three-four fold increased
risk of tuber culosis in celiac disease. High index
of suspicion is required to investigate the
patients for tuberculosis in celiac disease for
early diagnosis and treatment to decrease the
risk of death from tuberculosis.
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PRIMARY TUBERCULOSIS OF NOSE WITH INTRACRANIAL EXTENSION:
A RARE PRESENTATION
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Summary: Tuberculosis continues to be amajor public health problem. This disease has varying presenting features. We

here present a case of primary tuberculosis of the nose with intracranial extension, a very rare presenting feature of

tuberculosis. [Indian J Tuberc 2010; 57:220-222]
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INTRODU CTION

Tuberculosis (TB) is the world’s leading
cause of death from a single infective agent and a
rising incidence has caused the World Health
Organization to declare the disease a global
emergency'?. Despite the contact of pulmonary
secretions and the mucous membranes of the upper
respiratory tract with a high bacillary load,
tuberculosis of the head and neck area, excluding
laryngeal forms, is exceptional and constitutes only
2-6% of extra-pulmonary tuberculosis and 0.1-1%
of all forms of tuberculosis®*. Nasal tuberculosis
(TB) comes mainly from the haematogenous or
lymphatic extension of pulmonary TB; the nasal
mucosa is not usually affected, despite being a point
ofentry for the Mycobacterium wberculosis. Primary
nasal TB (only affecting nasopharynx) is much rarer
but can happen when the nasal mechanism of
mucociliary clearance and lysosomal bactericidal
activity fail>¢. We present a rare presentation of
primary nasal tuberculosis with a intracranial
extension in a young immunocom petent individual.

CASE REPORT

A four year-old boy came to our outp atient
department with complaints of a low-grade fever
of four months’ duration and a bilateral nasal

obstruction that had gradually increased in the last
two months. There was gradual loss of vision in
the last 15 days with no perception to light and to
rays at the time of presentation. On physical
examination, the boy was found to have mild right-
sided proptosis and a visible expansion of the dorsum
of the nose (Fig.1). Nasal endoscopy revealed the
presence of aproliferative mass filling the right nasal
cavity and the nasophyranx. No palpable neck nodes
were detected, and systemic examination did not
yield any significant findings. Contrast-enhanced
computed tomography of the head and paranasal
sinuses detected proliferative mass that filled most

Fig.1: CECT showing invasionofthemass inthe
orbitandintracranial region.
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o e “- ;
Fig. 2: Histopathologicalpicture showing caseous
necrosis with giant cells granuloma— AFB
positive Mycobacterium tuberculosis

(circled)

of the right nasal cavity and nasophranyx. The mass
also involved the right ethmoid sinuses and the orbit,
and it extended intracranially into the middle cranial
fossa.

Endoscopic biopsy specimens were taken
from the proliferative mass. Histopathology revealed
that the mass contained granulomas with caseous
necrosis as well as Langhans’ giant cells and
numerous epithelioid cells (Fig 2). Analysis of
sputum for AFB was negative, and findings on chest
x-ray were normal. The patient was started on
standard four-drug antituberculosis therapy
(rifampin, soniazid, ethambutol, and pyrazinamide).
After six months of follow-up, MRI revealed that
the lesion had resolved completely. The vision
showed dramatic improvement and without any
assistance, the boy was able to see things clearly at
a distance of three metres.

DISCUSSION

Nasal tuberculosis is a rare, chronic,
granulomatous infection caused by Mycoba cterium
tuberculosis. The rarity of this disease can be
explained by the protective functions provided by

21

the ciliary action ofthenasal mucosa, the bactericidal
properties of the nasal secretions, and the protective
mechanisms of the nasal vibrissae. The probable
importance of an intact mucosal epithelium in
providing protection against the infection has support
from the observation of Abbot ef al 7 who were able
to isolate the tubercle bacilli from mouth washings
of 44.9% of the patients with active pulmonary
lesions. The infection can be introduced into the
nose by inhalation of infected droplets or dust and
by inoculation via the finger®.

A recent review reports 36 cases published
in the twentieth century showing a predominance
of middle-aged women’. Our case was unusual in
that it occurred in a boy. Nasal obstruction and
rinorrhoea are the most frequent symptoms,
although epistaxis, the presence of ulcerative lesions
or recurrent polyps can be observed. Lesions are
usually unilateral affecting the cartilaginous parts of
the septum or the inferior turbinate. Culture of nasal
secretions is usually negative and a biopsy with culture
is necessary'?. In our case, biopsy revealed caseating
necrosis with acid fast bacilli on ZN staining.

Nasal tuberculosis is extremely rare'® and
other forms of granulomatous diseases must be
considered first. In our patient, clinical findings (i.e.,
epistaxis and fever) and CT findings (i.e., an
extensive bilateral nasal and ethmoidal mass with
intracranial extension into the middle cranial fossa
and involvement of the right orbit) suggested a
malignancy. Special investigations may help to reveal
diagnosis butare often unreliable. The least invasive
investigation for diagnosis is tuberculin skin testing.
The tuberculin skin test is usually positive in
tuberculosis; however, a negative test result does
not rule out the disease. In our case, the tuberculin
skin test was highly positive. The erythrocyte
sedimentation rate may be elevated, as in our case
described, and thus it is a good therapeutic indicator
but is not specific. Confirmation of the diagnosis
can be made with the following criteria: (1)
compatible histopathology appearance of biopsied
tissue (granuloma with epithelioid cells), (2)
demonstration of AFB on biopsy specimen, and (3)
growth of Mycobacterium tuberculosis from the
biopsy specimen'"'?. However, initial microbiologic
investigation with conventional acid-fast stains (e.g.,
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Ziehl-Neelsen) and the fluorochrome procedure with
stains such as auramine can be unreliable and are
negative in up to 50% of cases. Culture of
my cobacterium is time-consuming, requiring five
to six weeks to produce results. The yield is also
low. In the literature, cultures are reported to be
positive in 50% to 70% of patients™'*% So the
diagnosis is most often made by a combination of
the clinical picture, histological findings, and
response to anti-tuberculous medication.

Our patient did not exhibit any other
symptoms that would have suggested a diagnosis
of tuberculosis. Our final diagnosis was not
established until we obtained the results of
histopathology and other tests. The diagnosis was
confirmed by the patient’s rapid response to
antituberculosis drug therapy. We found no evidence
of immune-suppression.

After reviewing literature,” we came
across only one more case report with similar
presentation’ and similar to that case, this case
report brings forward the menacing nature of
the disease and prepares us to view such
presentation with tuberculosis in our mind while
dealing with a case in a non immuno-
compromised individual.
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STATUSREI'ORT ON RNTCP#

E.ITIi-Lr;.'"-I:IrTB.

Revised Natioral TB Control Programmme
Las aclicyed NSP case detecton =ate o7 79% and
trearment siceess rate of 87% at the national “cvel
durirg the second quarter, 2010. Lais quirier Las
scen oncol the highest ezse deizction ratca at cowntry
level. The programme, while coasolida.ing and
stslainirg its past achievemens, is regressing well
towarcs ecaicving the TB related Millennium
Developiment Goa.s.

RNT'CP perlormance in sccond quarier 2010

During tke qraarter, over 1.9 mil.ion suspecets
were exanied, 258,742 spulum posLive cases were
diagnosed, and 416,738 TB cases were regisiered
foz treatment. The annualized towal case delection
rile 1y " 422 cases per 100,000 populator, Witk a
total of ~7 3,770 new smceer pogitive cases bheing
registerec for wreatinenl. the rew smear positive 1B
casc detectior rzre (annualized) for the sccond
cuarter 2010108 79%. In addition Lo Lhig. 99,692 new

sIrear r.ega.ive cages, 65,238 new extra palmonery
cises, 54,308 simcar posifive ro= reatment cascs and
23,316 re=treatment Others” were also reestered for
treatrnent 1o s quarter. The reatnent success rale
amorgst “he new smear positive PTB cases
registered in the second quarter 2009 s 8™ % and
the sputum conversion rate of patents ~egistered
curing Tirst quaster, 2010 ig 90%. The defaclt rates
ainong N3P (5.7¢5). NSN (/%) aac re=lreatnenl
cz305 (11.1%) ecatinre o show <1c declining trend
over Lhe past several quarlers.

Major activities during the quarter
Programmie review
Joint Monitoring Review Mission

‘Lhe programne was reviewsc by a lear

of experts from We:1d Bank, WHO, USAID, DFID,
Globa. I'und, Clinton I*oumda. on and Bil. and Mclinda
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STATUS REPORT ONRNTCP

Gates I'ouzacadon from 1'% 10 28 May. 2010 with
the onineipal objeetives 10 review progress since the
2009 Joinl Mori.orirg Missior. with specia. emiphasis
on long lerm foenciog of RNI'CP; procureruen,
distribution ard quelity agsurance of anti-1'B drr.gs:
.aboralory expension lor Jiagnosis/lollow up of
MDR=TB: MDR-TB treatment; human rcsoarce
deve.onment; and innovetions for 'I'B prevention.
diagnostic end trcatmert, The mission condacted
detailed discrssion at Centrsl TB Division, visited
the stales of Madhya Pradesh, Rijasihan, Kerala w.d
(rovided uselul recommendations in -a10s2 thematic
ercas [or the programme o consider.

RNTCP was reviewed in derail by Joint
Secretary (P11 on 177 and 18 June 2010 with Stele
TB Officers and RNTCP Consultants. The major
thrust givea in ell this review is on the importarce
ol Universal aceess Tor TR care, Tivery TR paticnt
‘n the country saould have access to cerlv case
detection and s.andardized cace w: all keallh cere
“acilitics. Strategies (or the Lniversal aceass (o TR
carc were developed in the meeling and are beirg
‘wplemented o all staces,

Progress in aceredilation of Inlermediate Reference
Laboratories (IRL.)

The programmg is in 1Lh¢ process of
cstablishing a nctworx of ¢bour 42 accrec:ed
Cul.vure and Drvg Suscesubility testing (DS1)
T.z7oraterics zeross the country ir a phased
maancer Jor diagnosis and lol.ow-up of MDR 'I'B
padents. Lie Suate Culture and DS'T Laooratozies
et Gu'erat, Maharashrra. Andhra Pradesh. Delhi,
Kerela, Tan:il Nacua. Rajasthan, Wes. Bengel,
Orissa and Jkzrkhand have been aceredited. Stare
Culture anc DST Laboratorics of Haryanaaad U P
erc in the advanced stages of proficicney Icsting
end tac lakoratorics of ether stazes are ander
various stages o Uie accreditition process. Lo
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supp-ement and support the state laboratory
nc.work, 1a¢c prograrame is also irvolving
Mycobacleriolcgy laboralorics of Governnienl
Medical Colleges as well laborutories in the NGO
and Private Sccror. Till date, four laboratorics in
ocazr sectors (CMC=vellore, PD llincuja [ losoilal
=Viumbzi, BPRC=Hyderabad and SMS laiosrr) heve
been accredited and about (1 such laborazorics
have applice Tor acercéitation, Apart frorm these
tour Gov: medical cellege 1aborztories erc clso ir
e accreditation process, ALLMS New Delhi,
KGMU T.uknow. and PGI Chandigarch.

Progress (it the DOTS- Pluy services for MDR ID

cases

DOTS Plus serviees fer management of
MDR I'B ere now evailable in 125 districts covering
a populztion 0”260 million in 10 stazcs, Till datg, =
total o7 eround 2300 MDR=TB paticnts arc or
ealrie:l (o these swales, OLie: slales are tn verlous
stages ol preparziory acivitias for ro'ling oul. DOTS-
Plus scrvices.

Atr-borne infection control

RNTCP has facilizated in drafting National
Guidclines for Air-borne irfection conirol anc is
piloting in three stetes, West Bengal, Grjarst ang
Andra Predesh. In this quarter, air=hosnc infcctior
risx assessment visits weze concucled 11 faciliues
inWesi Bengal and nine Zacilitics i1 Gujarat. and air=
borme inlec don conlrol capacily bui.ding workshop
was conducted in Ardhra Pradesh.

Progress i partnerships

CBCI launched the Goobel tfund RCC project
in an additonzl ¢ight statcs Cius expanding the
projcct “rom 11 to 19 stares end similarly IMA hes
also expended e project Lo 16 s.ates,
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Short Communication

AWARENESS, ATTITUDE AND TREATMENT SEEKING BEHAVIOUR
REGARDING TUBERCULOSIS IN A RURAL AREA OF TAMIL NADU

Malini Kar' and M. Logaraj?

(Received on 23.3.2010; Accepted on 6.9.2010)

Summary: A population based cross-sectional study was carried out to assess the aw areness, attitude, and treat ment
seeking behaviourregarding TB inrural Tamil Nadu. Out 0f 1985 people interview ed, 56% had heard of TB, but 80% were
not aware of the cause and mode of spread of TB. Television was reported to be the main source of information (45%).
Only 34% peop le were aware that treatment for TB was available free of cost. Less than 10% people felt the need to
maintain confidentiality, if contracted TB. More than 80% peop le preferred to visit Government hospital, if developed
TB, whereas 54% actually sought treatment from government hospital for cough of more than three weeks.

[Indian J Tuberc 2010; 57:226-229]

Key words: Aw areness, Attitude, Treatment seeking behaviour, Tuberculosis, Rural India

INTRODUCTION

India has the highest number of TB cases
in the world!. After implementation of Revised
National TB Control Programme using DOTS
strategy, cure rate has dramatically improved from
30% to more than 85% and has been consistently
maintained at a satisfactory level. However,
attainment of minimum level of case detection rate
of 70% in order to have any long term impact in
terms of reduction in incidence and prevalence rates
has been proved to be a hard task®. Information,
Education, and Communication (IEC) is an inte gral
and important strategy of the programme to create
awareness among public, health care providers and
policy makers. Asthe programme advocates passive
case detection method, level of awareness regarding
the common symptoms of TB plays the key role in
timely seeking treatment. Similarly, the message
regarding availability of “free diagnosis and treatment
facility for TB” in government and selected private
health centres needs to be widely known by general
public, if we expect them to come forward to avail
the facility.

Tamil Nadu was among the first few states
in India, where service delivery under RNTCP
started in the first phase of the programme. The
entire State was brought under RNTCP coverage
by 2001-02. The present study was carried out to
assess the level of awareness, attitude and treatment
secking behaviour regarding tuberculosis in a rural
area of Tamil Nadu, keeping in mind the parameters
related to improved case detection.

MATERIAL AND METHODS

The study was carried out in the field
practice area of Rural Health Centre, Chunampet,
district Kancheepuram, Tamil Nadu, run by
Pondicherry Institute of Medical Sciences, during
February-March 2008. The district implemented
RNTCP in December 2000. Eight villages were
selected from the surrounding area based on
proximity to the health centre. The mean distance
of the villages was five kms from the centre. Hou se-
to-house survey was carried out using a pre-tested,
pre-designed, semi-structured questionnaire. The
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Table 1: Source of information regarding
Tuberculosis (n=1105) (Multiple

sources reported by some
respondents)
Source of
Information No. Yo

Television 500 45%
Friends 276 25%
Health care providers 167 15%
Family members 111 10%
School 104 9%
Newspapers 73 7%
Radio 60 5%

proforma included questions on demography, socio-
economic status, knowledge, attitude and practices
about TB. All available persons more than 15 years
were included in the study. Data was compiled and
analyzed through computer using the “SPSS”
statistical package.

RESULTS

A total of 1985 people were interview ed, of
whom 917 (46%) were males and 1068 (54%) were
females. Thirty nine per cent of the study population

227

was illiterate. Agriculture was the chief occupation
(45%) among males; whereas majority (49%) of
females were housewives. Majority were Hindu
(94%). More than 70% of the people belonged to
lower income group.

Awareness and Knowledge about TB:
Forty four per cent (880/1985) of the respondents
said they had never heard of TB. Out of the 1105
people who had heard of TB, maximum (45%)
reported television as one of the sources of
information. Multiple sources were reported which
are enlisted in Table-1. Regarding knowledge about
mode of spread of the disease, only 20% replied
cough or sputum as the mode of spread. The rest
80% didn’t have any knowledge or wrong
knowledge about spread of TB. Literacy status was
the key factor in determining level of awareness
about TB.

Attitude regarding seeking treatment
and maintaining confidentiality for TB: Eighty-
five per cent respondents said they would prefer to
go to a government hospital, if suspected to be
having TB. When asked whether they would like to
maintain confidentiality if contracted TB, 92.7% said
“No”. The rest mentioned “the fear of isolation or
discrimination” as the main reason for maintaining
confidentiality. Interestingly, there was no

Table 2: Duration of cough and treatment seeking behaviourof the respondents

Duration Govt. Private H(;n;e It Total
of cough | Hospital | hospital remedy’ se ofa
treatment
<1 week 24 13 >4 o1
(26%) (14%) (59%) (100%)
1-2 weeks 33 15 . 39
(56%) (25%) (19%) (100%)
11 2 5 18
F3weeks | 1oy | (11%) (28%) 100%)
25 21 19 65
>3weeks | 3000 | (30%) (29%) (100%)
Total 93 51 89 233
(40%) (22%) (38%) (100%)

Indian Journal of Tuberculosis
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significant difference in the attitude among males
and females regarding keeping TB confidential.
However, more literates wanted to keep TB
confidential compared to illiterates. The difference
was statistically significant.

Treatment seeking behaviour for cough:
The prevalence of chest symptomatics, i.e. having
cough for three weeks or more was 3.3% (n=65)
during the survey. Twenty nine percent (19 of 65)
of those with cough for more than three weeks did
not seek treatment. Lack of time and money were
the important reasons stated for not seeking
treatment. Out of those who sought treatment
(n=46), 54% (n=25) went to a government hospital
and the rest 46% to private hospitals (Table-2).
Twenty five (1.3%) people out of the study
population reported as being ever diagnosed having
TB.

DISCUSSION

The mass survey carried out by Central TB
Division, Ministry of Health, Govvernment of India,
reported poor level of awareness among general
population and very poor among disadvantaged
section of the society®. Literacy has been identified
as the key deciding factor for level of awareness.
The KAP study among sandstone quarry workers
in Rajasthan, conducted by Yadav et al, showed
literate people having significantly higher level of
awareness and knowledge regarding TB*. Devey
reported that only 21% of people from Northen part
of Bihar knew how TB is spread. The level of
knowledge was determined by educational and
economic status of the person’. However, the study
conducted in rural Delhi in 2001 showed
encouraging results with more than 95% participants
being aware of cause of TB.® Itis encouraging from
the present study that people no longer want to keep
TB confidential. The study conducted in 1997 by
National TB Institute, Bangalore, also did not find
social stigma attached with TB in the study area’.
Several studies have confirmed that education and
economic status are important parameters
determining treatment seeking behaviour of TB
patients®®. The study conducted by Grover et al
showed people from rural area and belonging to lower

Indian Journal of Tuberculosis

AWARENESS, ATTITUDE AND TREATMENT SEEKING BEHAVIOUR OF TUBERCULOSIS

socio-economic status were significantly associated
with delay in contracting treatment for tuberculosis'°.

One of the important methods to identify
the deficiencies in RNTCP, and plan for future
improvement is by carrying out periodic KAP
surveys. World Health Organization recognizes the
importance of tuberculosis-related knowledge,
attitude and practice surveys in advocacy,
communication and social mobilization strategy
planning'.

The results of this study indicate that
different IEC activities need to be developed in
order to create awareness, especially among
illiterates. As literacy rate and economic status
of rural population is still low, innovative
methods have to be used to create awareness
among these people. Important messages like
“to seek treatment for cough of more than three
weeks (now two weeks)” and “free availability
of TB diagnosis and treatment”, etc., should be
spread using different communication channels
in order to increase case-detection rate. Active
case detection method may be experimented in
selected areas where cure rate has been achieved
and maintained consistently for several years.
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IXTY FIFTHNATIONAL

FERENCEON TUBER

AND CHEST DISEASES - BENGALURU - JANUARY, 2011

The 65" National Conference on Tuberculosis and Chest Diseases
(NATCON 2010), under the joint auspices of the Tuber cul osis Association of
India and the Karnataka State Tuberculosis Association, will be held in

Bengaluru from 10® to 12 _January, 2011, at NIMHANS CONVENTION
HALL, Hosur Road, Bengaluru-560 029. Registration form, Hotel

accomodation form, etc., can be downloaded from the website given below.

Conference Secretariat

KARNATAKA STATE TUBERCULOSISASSOCIATION,
3, Union Street, Infantry Cross Road,
Bangalore 560001.

Telephone: 080 22862387.

Mobile Nos.: 09448062579/09448042579;

Website: www.kstbassociation.org.

Email: kstbassociation@gmail.com, kstbanatcon2010 @ gmail.com
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ABSTRACTS

Comparison of MGIT 960 and pyrazinamidase
activity assay for pyrazinamide susceptibility
testing of Mycobacterium tub erculosis.

Babita Sharma, Nita Pal, Bharti Malhotra, Leela Vyas
and Suman Rishi. Indian J Med Res 2010; 132: 72-
6.

Pyrazinamide is an important front line
antimycobacterial drug, which is also being used in
the treatment of multi drug resistant tuberculosis along
with second line drugs in DOTS plus programme.
Conventional testing of pyrazinamide on solid medium
is difficult as it is active at acidic pH. Therefore, there
is aneed for arapid and simple method for susceptibility
testing of pyrazinamide. This study was carried out to
compare pyrazinamide susceptibility testing by MGIT
960 and two rapid pyrazinamidase activity tests.
Pyrazinamide susceptibility was tested in 136 clinical
isolates of Mycobacterium tuberculo sis by MGIT 960
and pyrazinamidase activity was tested by classical
Wayne’s method and modified PZase agar method.
There was 88.9 per cent concordance between MGIT
960 and classical Wayne’s method and 93.38 per cent
with modified method for pyrazinamidase activity.
UsingM GIT 960 results as goldstandard the sensitivity
and specificity of Wayne’s method was 88.15 and 90
per cent respectively and that of modified method was
89.4 and 98.3 per cent. Our study demonstrates that
the modified pyrazinamidase activity test can be used
as ascreening test to detect resistance to pyrazinamide
specially in resource limited settings but confirmation
of susceptibility should be done by standard methods
like MGIT 960.

Ultrasonography for diagnosis of abdominal
tuberculosis in HIV infected people.

Dipti Agarwal, Shamrendra Narayan, Jaya
Chakravarty and Shyam Sundar. Indian J Med Res
2010; 132: 77-80.

There is an increasing incidence of

abdominal tuberculosis with the advent of HIV

Indian Journal of Tuberculosis

infection. This study was aimed at determining the
pattern of presentation of abdominal tuberculo sis
on Ultrasonography (USG) in HIV positive patients.
This retrospective study was carried out at the ART
Centre, Sir Sunderlal Hospital, Banaras Hindu
University, Varanasi, between March 2005 to July
2007.HIV positive patients (n=2453) with prolonged
fever, abd ominal pain/distension, altered bowel habits
and diarrhoea underwent ultrasonography for
tuberculosis of abdomen. The different
ultrasonological findings in abdominal tuberculosis
were noted. CD 4 counts of these patients were
also recorded. Of the total 2453 patients, 244
showed findings suggestive of abdominal
tuberculosis. Lymphadenop athy with predominantly
hypoechoic/necrotic echotexture was seen in 158/
244 (64.8%) patients. Splenomegaly was seen in
68 patients with 61 of them (89.7%) showing
multiple hypoechoic lesions in the parenchyma. 53
of 244 (21.7%) showed extensive abdominal
involvement. Liver enlargement was seen as a part
of extensive abdominal involvement. A total of203
patients comp leted antitubercular treatment, of which
198 (97.5%) showed resolution of lesions in USG.
CD4 counts in patients with extensive abdominal
involvement were lowest compared to CD4 count
in patients with others USG findings. Ultrasonological
findings like lymphadenopathy (e”1.5 cm) with
hypoechoeic/ necrotic echotexture, hypoechoic
splenic lesionsand extensive abdominal involv ement
in HIV infected patients may be suggestive of
abdomin al tuberculosis.

Evaluation of risk factors for antituberculosis
treatment induced hepatotoxicity.

Rohit Singla, Surendra K. Shanna, Alladi Mohan,
Govind Makharia, V. Sreenivas, Brajesh Jha, Sanjeev
Kumar, Pawan Sarda and Sarman Singh. Indian J
Med Res 2010; 132: 81-6.

Antituberculosis (anti-TB) Drug Induced
Hepatotoxicity (DIH) is the most common side
effect leading to interruption of therapy. Wide
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variations have been found in the reported incidence
of  hepatotoxicity during short-course
chemotherapy. Severalrisk factors for hepatotoxicity
have been suggested in previous studies. We
undertook aprospective case-control study to assess
the role of these putative risk factors in the
development of DIH in patients receiving anti- TB
treatment. One hundred and seventy five consecutive
cases with a diagnosis of anti-TB DIH were
compared with 428 consecutive controls who took
anti-TB drugs for the full duration of chemotherapy
without clinical or biochemical evidence of hepatitis.
Cases positive for markers of acute viral hepatitis
were carefully excluded. Cases and controls were
compared with respect to age, sex, site of
tuberculosis, radiolo gical extent of disease on chest
radiograph, body mass index (BMI), mid-arm
circumference : (M AC) and liver function at baseline
which included serum bilirubin, aspartate
aminotransferase (AST), alanine amino transferase
(ALT), alkaline phosphatase (ALP), serum total
protein and serum albumin. Univariate logistic
regression revealed that the risk of developing DIH
was greater in older patients. Significantly greater
percentage of cases had extrapulmon ary tuberculosis
(TB) (P<0.01). Also, a significantly higher
percentage of cases had moderate to far advanced
disease severity on chest radiograph (P<0.07). On
multivariate logistic regression, the adjusted odds
were significant (P<0.01) for age >35 yr, MAC <20
cm and hypoalbuminaemia (albumin <3.5 g/dl).
Older age, poor nutritional status including baseline
hypoalbuminaemia were independent predictors of
occurrence of anti-TB DIH. Clinicians should be
vigilant for occurrence of hepatotoxicity inthis high
risk group.

Comparison of Tuberculin Skin Testing and T-
SPOT. TB for Diagnosis of Latent and Active
Tuberculosis.

Hulya Simsek, Sibel Alpar, Nazire Ucar, Fund a Aksu,

Ismail Ceyhan, Aysegul Gozalan, Salih Cesur and
Mustafa Ertek. Jpn J Infec Dis 2010; 63: 99-102.

The T-SPOT. TB test does not cross-react
with Bacilus Calmette-Guerin or most non-
tuberculosis mycobacterium species, and is based
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on IFN-2 responses to Mycoba cterium tuberculo sis-
specific antigens. The objective of this study was
to compare tuberculin skin test (TST) with T-SPOT.
TB results used in the diagnosis of active
tuberculosis (TB) as well as latent tuberculosis
infection (LTBI). A total of 136 subjects participated
in three different groups (47 patients with active
pulmonary TB, 47 healthy persons without M.
tuberculosis exposure, and 42 hospitalmembers with
a history of close contact with active TB patients).
The T-SPOT. TB sensitivity (83.0%) and the
negative predictive value (NPV) (82.6%) in the
diagnosis of active TB were significantly higher than
those of TST. The sensitivity and NPV ofthe TST
were 38.3 and 60.8%, respectively. The T-SPOT.
TB specificity (80.9%) and positive predictive value
(81.3%) were lower than those of TST (95.7 and
90.0%, respectively). The performance of T-SPOT.
TB and TST for diagnosing LTBI was the same
(54.8%). T-SPOT. TB was superior in terms of
sensitivity (83.0%); TST detected only 18, whereas
T-SPOT. TB test detected 39 out of 47 patients with
active TB. T-SPOT. TB is thought to have better
performance than TST due to false-negative results
in diagnosing active TB. However, it is considered
that large prospective longitudinal studies areneeded
for diagnosing LTBI.

Added value of bleach sedimentation microscopy
for diagnosis of tuberculosis: a cost-effectiveness
study.

M. Bonnet, A. Tajahmade, P Hepple, et al. Int J
Tuberc Lung Dis 2010; 14(5): 571-77.

Bleach sedimentation is a method used to
increase the diagnostic yield of sputum microscopy
for countries with a high prevalence of human
immunodeficiency virus (HIV) infection and limited
resources. The objective of the study was to
compare the relative cost-effectiveness of different
microscopy approaches in diagnosing tuberculosis
(TB) in Kenya. An analytical decision tree model
including cost and effectiveness measures of 10
combinations of direct (D) and overnight bleach (B)
sedimentation microscopy was constructed. Data
were drawn from the evaluation of the bleach
sedimentation method on two specimens (first on
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the spot [1] and second morning [2]) from 644 TB
suspects in a peripheral health clinic. Incremental
cost per smear-positive detected case was measured.
Costs included human resources and materials using
a micro-costing evaluation. All bleach-based
microscopy approaches detected significantly more
cases (between23.3% for Bl and 25.9% for B1+B2)
than the conventional D1+D2 approach (21.0%).
Cost per tested case ranged between respectively
*2.7 and *4.5 for Bl and B1+D2+B2. Bl and B 1 +
B2 were the most cost-effective approaches. D1 +B2
and D1+B1 were good alternatives to avoid using
approaches exclusively based on bleach
sedimentation microscopy. Among several effective
microscopy approaches used, including sodium
hypochlorite sedimentation, only some resulted in a
limited increase in the hboratory workload and would
be mostsuitable for programmatic implementation.

Baseline sputum time to detection predicts
month two culture conversion and relapse in
non-HIV-infected patients.

A.C. Hesseling, G. Walzl, D.A. Enarson et al. Int J
Tuberc Lung Dis 2010; 14(5): 560-70.

Few biomarkers are available to identify
tuberculosis (TB) patients at risk of delayed sputum
conversion and relapse. The objective of the study
was to investigate whether baseline pre- treatment
time to detection (TTD) of culture predicted 2-
month bacteriological conversion and TB relapse. A
total of 263 non-HIV-infected smear-positive
previously untreated pulmonary TB patients were
prospectively followed from diagnosis until
treatment outcome after 6 months’ treatment and
TB recurrence within 24 months. The median TTD
was 3 days (range 1-17). Of 211 (80.2%) patients
with favourable treatment outcome, 22 (10.4%) had
recurrence, while 12 (5.7%) had confirmed relapse.
Culture conversion at 2 months was associated in
univariate analysis with the presence and number
of cavities, extensive parenchymal involvement,
male sex, sputum smear grading and TTD. In
multiple logistic regression, TTD or smear grading
and extensive parenchymal involvement both

ABSTRACTS

predicted month 2 conversion. Relapse was
predicted by TTD, sex, body mass index, smear
grading and number of cavities in univariate analysis,
and in multivariate regression by TTD and sputum
smear grading. Baseline TTD and smear grading
predicted month 2 culture conversion, relapse and
also recurrence. These markers may be useful to
identify non- HIV-infected patients at risk of
recurrence, and may be relevant in clinical trials.

Risk of tuberculosis in public transport sector
workers.

O.J. Horna Campos, A. Bedoya-Lama, N.C.
Romero-Sandoval and M. Martin-Mateo. Int J
Tuberc Lung Dis 2010; 14(5): 714-19.

Delays from symptom onset to the
diagnosis and treatment of smear-positive pulmon ary
tuberculosis (TB) produces possible new cases in
persons in close contact with TB cases, especially
in confined spaces such as overcrowded public
transport, which puts other users and transport
workers at risk. The objective of the study was to
estimate TB incidence rates in patients of a health
micro-network, and the percentage of transport
sector workers among TB and multidrug-resistant
TB (MDR-TB) patients. Crude and indirect
standardised incidence rates of TB were calculated
from an exhaustive analysis of all clinical histories
of incident patients in a health micro-network
between | January 2007 and 30 June 2008. The
percentage of transport sector workers and the
association between MDR- TB and working in the
transport sector were analysed. Standardised
incidence rates for transp ort sector workers are 2.7-
4.5 times higher than those in the total working-age
male and global population of the micro-network
studied. The association between TB and transport
occupation and MDR- TB and transport occupation
is high (respectively OR 3.06, 95%CI 2.2-4.2 and
OR 3.14, 95%CI 1.1-9.1). These results indicate
that the use of informal public transport is a risk
factor for TB infection and an occupational risk in
countries with characteristics similar to those in
Peru.
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Obituary

(1928 — 2010)

The Tuberculosis Association of India places on record its deep sense of sorrow and
profound grief on the sad demise ofits senior Vice-Chairman (OR) and Editor of the Indian
Journal of Tuberculosis Dr. Man Mohan Singh on 23™ August, 2010.

Born on 25.8.1928 in Lucknow, he did his M.B.B.S. from the prestigious King
George’s Medical College in 1951, Diploma in Tuberculosis in 1952 and MD in tuberculosis in
1954 at Lucknow. He then made Delhi as his “Karambhoomi”. He was the First TB Control
Officer of Delhi, Medical Superintendent, Rajan Babu TB Hospital, Delhi and Director, New
Delhi TB Centre.

A doyen of tuberculosis and a stalwart among tuberculosis workers, Dr. M.M. Singh
had to his credit many awards and recognitions of the Tuberculosis Association of India
(TAI), served on its various committees and contributed a lot to TAI. He was the pillar of
Delhi TB Association, President of NCCP and got the life time achievement award of NCCP.
He was the founder President of JICA. He was a renowned physician with full command on
the subject and was always helpful to his colleagues, students and the patients. He was a man
of strong personality and always stood for the good causes which he thought were right. He
devoted his time in philanthropic activities and dedicated his whole life to the cause of
tuberculosis. He had been associated with many philanthropic organizations in various capacities.

His demise has created a void which is difficult to fill. The Tuberculosis Association

of India conveys its deep condolences to the bereaved family and may his soul rest in eternal
peace.
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