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Editorial

GRADUAL FILLING UP OF TB DRUG PIPELINE: HOW CAN WE PLAY OUR ROLE
BETTER ?

[Indian J Tuberc 2009; 56:1-4

With the introduction of streptomycin (1944), p-aminosalicylic acid (1949), isoniazid (1952),
pyrazinamide (1954), cycloserine (1955), ethambutol (1962) and rifamycin (1963), as anti-tuberculosis
agents, hope dawned on the gloomy world of patients of tuberculosis. By the end df ¢eatRy the
changing disease and patient profiles had necessitated to step-up the global hunt for better and more
effective drugs in the changed scenario.

The drugs currently in use, given in combination regimens, revolutionized the management and
prognosis of TB patients. The situation further brightened with introduction and expansion of the directly
observed therapy short-course (DOTS) stratdgy not before years of meticulously planned and
painstaking research generated the evidence for change of policy and practice. For example, for over
forty years the British Medical Research Council evaluated all the drugs currently in use for treatment. It
tested roughly 250 ddrent regimens, enrolling 25 000 patients in trial. UnfortunaashDOTS coverage
expanded, it became apparent that performance of existing drugs limited more efficient implementation of
strategy The duration of treatment required for curing patients could not be reduced to less than six
months. In some situations, the regimens are associated with high rates of patients’ non-adherence with
consequences of increased mortality and creation of chronic infectious drug resistance strains. The
infrastructure required for DOTS is cumbersome, labour intensive, and expensive which some resource
constrained countries find @iult to sustainThe co-infection offB-HIV, and emeagence of MDR and
XDR strains have added further complexities. The tuberculosis treatment regimens in use, although highly
successful, needed to be augmented.

TheTB drugs in vogue, tget bacterial functions vital for survival of replicativgtuberculosis
cell wall (e.g. isoniazid, ethambutol), transcription (e.g. rifamycins), and energy metabolism (e.g.
pyrazinamide).To be efective against circulating MDR and XDR-TB strains newer drugs using alternate
and novel approaches and new mechanisms of action will be needed. Mdreowetribute substantially
to the efficacy of the frontline combination drugs by shortening treatment duration, drugs that target
populations of slowly multiplying or non-replicating bacilli would also be required.

New tuberculosis drugs are needed to improve current treatment by shortening the total duration
of therapy and/or by providing for more widely spaced intermittent treatment, be effective against susceptible
and resistant strains, to be compatible with anti-retroviral therapies for thigBipétients, and provide
more effective treatment of latent tuberculosis infection in programmes that are able to implement them.

The initiatives of setting up of bodies like GloBdliance forTB Drug Development (2000) have
started to populate the discovery of new drugs more robus$tllyvery recently seven candidateB
drugs from five different clinical classes were undergoing clinical trials, i.e. fluoroquinolones (gatifloxacin
and moxifloxacin), diarylquinolone TIMC207), nitroimidazoles @824 and OPC-67693), ethylenadiamine
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(SQ 109), and pyrrole (LL-3858) Research groups from academia, large and small pharmaceuticals,
government, and not-for-profit public private partnerships are exploring several dozen targets and chemical
classes for their potential to contribute to improving tuberculosis thelPapgising leads are starting to
emerge and are being watched with great interest and expectations.

Recently a team from Howard Hughes Medical Institute, Rutgers University has unlocked the
workings of a crucial bacterial enzyme - RNA polymerase (RNAP), which is the linchpin in the process
that helps in the assembly of proteins. The team has identified a region in RNAP that can be blocked by
a novel antibiotic molecule they have developed called myxopronin. They have also found that other
molecules like corallopyronin, and ripostatin can also do the same job. It is believed that the bacteria will
not turn resistant to itThis may even be successful in reducing the treatment Aimiesince bacteria
depends upon RNA polymerase to survive, blocking it might be a plausible strategy to deal with emerging
multi-drug resistant forms of TB

Researches have identified a key membrane protein that is essential to the deferides that
tuberculosismounts against acidic environment of macrophages and escapes being phagodjtbsat.
these proteins (Rv3671c) the bacterium becomes vulnerable to acidification and iAkitesdn ofM
tuberculosisdisrupted in Rv3671c, a previously uncharacterized gene encoding a membrane-associated
protein became sensitive to acid environment. Disruptidv tdberculosis’ acid resistance properties is
an attractive target for chemother&pyrhis is another example of a new class of potential targets being
examined.

The investigators have begun to focus on identifying essential targets within non-replicating
mycobacteria with the goal of killing the population of bacilli that persist in host even when efficacious
drug treatment is given. Itis now known that even the dormant bacilli need to produce small quantities
of ATP to survive. A new compound R207910 has been found to successfullgtttire proton pump
and blockATP synthesis. Mutant strains produced by treatment with R207910 remained sensitive to
major clinical drugs. In studies against established infections in mice, it was at least as active as the
triple combination of rifampin, isoniazid and pyrazinamida synegistic interaction between R207910
and pyrazinamide has also been described. Three drug combinations containing these two agents
have the potential to significantly shorten the treatment duration in patiemgsclaimed to be more
effective in killing dormant or physiologically ‘turnedfébacteria as compared to actively replicating
ones.

In India too, a boost to drug development activities is being given.

In September 2008, the CSIR has launched an ‘open source drug discovery’ (OSDD) aimed
to build a consortium of voluntary researchers from across the world to work around the patent
regime that makes drugs expensivdt.is a concept to aggregate the biological and genetic data
available to scientists in order for them to use it for the discovery of drugs. This will provide an
opportunity for scientists, doctors and technocrats with diverse expertise to work for a common
cause. Open source is a development methodology that harnesses the power of distributed peer-
review and transparency of the project. Open source is expected to provide better higdiéy
reliability, more flexibility, lower cost, and an end to close-door activities which increases the drug
discovery cost to a great exteffo begin with, OSDD has taken up research on discovering new
drugs for treatment of tuberculosis. Laboratory experiments during the process would be carried out
at CSIR sponsored centers, and an amount of Rs.15@&seen earmarked in thE"IPlan period
and an equivalent amount is expected to be raised from external agencies.
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Again, Council of Scientific and Industrial Reseaschlew Millennium IndianTechnology
Leadership Initiative (NMITLI) has encourageder alia development of an investigational new drug for
tuberculosis coming from a pharma companypin. The Company has successfully completed Phase |
studies for its lead TB molecule (LL 3858) alone and in combination with standard anti-TB drugs (LL
4858). It has submitted Phase | report to the DCGI in March 2008, the Company is awaiting permission
for conducting Phase Il studies.

Basic science research in India is also providing vital insightsMitticsurvival strategies within
the host. For example, collaborative research between various institutes is contributing to the understanding
of mycobacterial adaptability and survival mechanisms in highly intricate and fiercely competitive host
environments and the role of iron regulatory networks theAdnogation of such iron sequestering
pathways could then form the basis of an effective intervention against this human gfathoghis has
opened potential avenues of developing treatment drugs.

At the global front, it is now hoped that at least one new drug would be ready for registration by
2010. Of the others, which are in various stages of development at least some are expected to move
forward in the pipeline. Collectively all these add up to a promising pipeline of new anti-tuberculosis
drugs.

What should these positive actions and promising results mean especially to India and other
tuberculosis endemic countries?

India has the highe3B burden in the worldAbout 5000 persons developing the disease per day
and two deaths occur every three minutes due to tuberculisisave a worrying prevalence of HIN\B
co-infection and rising concern over MDR and XDR-TB. In addition to the direct cost of the control
programme, the indirect cost to the society is more than US$ 3 billionfgdar stands to gain the most
with introduction of new drugs.

The promising early findings and some known and yet unknown issues would need further
investigation which would need high quality clinical trial capadityve want to be part of this global
effort and contribute more meaningfully India mustgguits clinical trial capacity

Sample sizes for tuberculosis trials, more so those in Phase-lll are quite large. Based on analysis
of previous trials conducted internationalbapacity must exist to enroll 3000-5000 patients for each of
the seven to ten compounds currently in clinical development. Do we have the infrastructure and financial
support on the scale neededi§sistance would be needed in study design, data analysis, drug procurement,
and training of research personnel. Capacity for ethical and regulatory review would be required. There
is limited capacity for conducting clinical trials, which are G&npliant. The GlobalAlliance for TB
Drug Development recently completed a survey of 51 potential sites where clinical trials for TB might be
conducted. Preliminary results indicate that only a few sites around the world notably Rio de Janeiro,
(Brazil), and Durban (Soutkfrica) have the needed components and experience to begin enrolling patients
in sufficient numbers.

Experiences of groups currently conducting trials indicate that the estimated costs of TB trials
needed to create new regimens and regimens useful against MDR and XDR-TB are considerable. Based
on the actual costs of trials conducted in the past few years by TB Trials Consortium, the European Union
funded consortium andfrican institutions, and the Johns HopkifiB Research Centre, establishing
infrastructure for 25 sites with appropriate clinical, laboratand regulatory expertise will be on the
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order of US $1 to US $2m per site per yemlile costs for actual trials will range between US $4000-
US$12,000 per patient according to the location. Granted that in India the cost of clinical trials may be
much less, but still the amounts would be substantial.

Now that the Ministry of Health, Government of India, has created a new Development of Health
Research within the Ministry of Health & Familjelfare, some innovative approaches and strategies are
feasible to seize the opportunityDevelopment of a structure on the pattern similar toT@erials
consortium of the US'CDC or the British Medical CoundITB Research Units can be thought of with
the Tuberculosis Research Centre taking the lead. The Department could take up time-bound skills
development programme in identified clinical trial centers, including those for members of Data and
Safety Monitoring Board, members of ethics review committees at institutional levels. Support would also
be crucial for monitoring, training and protocol development. Laboratory support to measure the trial
end-point, GCPGLP and good project management practices need to be strengthemadve forward
towards realizing our role in this global effort we need a strong political support, technically sound blue-
print, adequate funds, and determined leadership.

Can we achieve what appears to be quite doable?

Lalit Kant
Scientist ‘G’ and Head(Epidemiology and Communicable Diseases)
Indian Council of Medical Research
New Delhi
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WEIGHT GAIN IN PATIENTS WITH TUBERCULOSIS TREATED UNDER
DIRECTLY OBSERVED TREATMENT SHORT-COURSE (DOTS)

M. Vasantha, P.G. Gopi and R. Subramani
(Received on 3.1.2008; Accepted after revision on 14.8.2008)

Summary

Set up One Tuberculosis Unit (TU) in Tiruvallur district, Tamil Nadu, India where Tuberculosis (TB) patients treated
under Directly Observed Treatment Short Course (DOTS) programme.

Objective To identify the effects of weight gain among TB patients at the end of treatment on different factors such
as socio-economic and demographic characteristics, smoking and drinking habits, treatment under supervision, the type
of DOTS centres and problems in taking drugs.

Methods TB patients registered between May 1999 and December 2004 formed the study population. Multiple
regression method was used for the analysis.

Results: Among 1557 smear-positive TB patients registered under DOTS programme, the changes in weight ranged
from a loss of 4 kgs to a gain of 20 kgs at the end of TB treatment; the average change in weight was 3.22 kgs. The gain
in weight at the end of treatment was associated with age (<45 years), DOT at government centres, no problems in taking
drugs as reported by patients and cure rate.

Conclusion  The findings showed that there is an association between gain in weight with DOT at government centres
and cure of patientindian J Tubrc 2009; 56: 5-9 |

Key words Tuberculosis, Weight gain after treatment, Multiple regression.

INTRODUCTION results in a success rate of 86% and a death rate of
495,
Patients witfTuberculosis (TB) often suffer
from severe weight loss, a symptom that is The weight of the patient taken at different

considered immuno-suppressive and a majime points during treatment is an important
determinant of severity and disease outcbm&omponent to assess the progress of patients. The
Malnutrition is an important risk factor for TB,relationship between change in weight among
because cell-mediated immunity (CMI) is the kepatients during anti-TB treatment and other factors
host defense against TB. The association betwesich ~as  socio-economic  demographic
body weight, TB mortality and morbidity has beegharacteristics, smoking and drinking habits,
studied extensively since 1986Directly Observed whether the patient took treatment under
Treatment Short-course (DOTS) is thé&upervision, the type of DOT centres and problems
internationally recommended strategy for TB taking drugs has not been well documented. The
control, adopted as the Revised National TB Contr@bjective of the study was to identify the association
Programme (RNTCP) in India since 1997. Thef weight gain during treatment to these factors and
country was covered under the programme liglative importance of these in RNTCP

March 2006 and has almost achieved the global target

of 85% cure and 70% case detection. There d¥THODS

about 8.9 million patients with TB in India, of whom

half are infectious (sputum smear-positive The study was conducted at a rural TB unit
pulmonaryTB)®. Currently nation wide coverage (TU) in Tiruvallur district,South India. The study

Tuberculosis Research Centre, Chennai.
CorrespondenceThe Director, Tuberculosis Research Centre (ICMR). Mayor V.R. Ramanathan Road, Chetput, Chennai-600 031.
Ph: 91 044 28369600, 28369671; Fax: 91 044 28362528; E-mail: icmrtrc@vsnl.com
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area included 209 villages and nine urban clustdRESULTS
consisting of a population of 5,80, 000 scattered
across approximately 200 Km The DOTS Among the 5366 TB patients, 1557 smear-
strategy has been implemented in this area simuasitive patients whose weight was available at the
May 1999. Seventeen governmental healtiitiation of treatment, and at the end of treatment
facilities (HFs) participate in the programme andyere considered for the analysis. Of the 1557 TB
of these, seven offer diagnostic facilities fopatients registered under DOTS programnig,51
sputum examinationAll the patients diagnosed (75%) were males, 690 (44%) were aged 45 years
with TB at one of these HFs are given DOT inr more, 623 (40%) were illiterate and 478 (31%)
accordance with RNTCP policies This study were unemployed. Major life style indicators for
was approved by the Scientifiddvisory the patients included the following: 638 (41%)
Committee and the Institutional Ethics Committeemokers and 474 (30%) alcoholics. Of the 1557
as per the Indian Council of Medical Researgbatients, 1285 (83%) were treated un@ategory
(ICMR) guidelines. I, and 272 (17%) were treated undeategory |l
(Table 1). Forthese patients, the treatment outcomes

Between May 1999 and December 2004vere as follows: 1394 (89.5%) were cured, four
5366 TB patients were registered for treatme(fd.3%) completed treatment, 52 (3.3%) defaulted,
under DOTS in this area. Data on socio- economiine (0.6%) expired, 97 (6.2%) failed treatment and
and demographic characteristics was collectede (0.1%) was transferred out.
within a week of starting the treatment. Trained
field staff interviewed the patients at their The mean weight of patients at the initial
residence and collected information on smokingtage of treatment was 42 kg#t the end of
and drinking habits (only from men), whether th#zeatment, the change in weight for 1557 patients
patient took treatment under supervision, the tyfy category- wise is set outTiable 2. Overall, the
of DOTS centres and any problems in takinghange in weight ranged from a loss of 4 kgs to a
drugs using a pre-tested semi-structureghin of 20 kgs with an average change in weight of
guestionnaire. Data regarding treatment outcorBe22 kgs. Weight remained constant from initial
was collected at the end of the treatment frostage to the end of treatment for 98 (6.3%) patients.
the TB register maintained at the TU. Standa®ixty-eight (4.4%) patients lost weight (mean = -
international definitions were followed to classifyl.79, Standard Deviation (SD) = 1.43, range (-9,-
TB patients according to outcoféVeight 1) where as 1391(89.3%) attained weight (mean =
recorded at the initial stage of treatment and at67, SD = 2.45, range (1, 20Among the 1391
the end of anti-TB treatment was collected frorpatients, 228 (16.4%) patients gained weight less
the treatment cards of the patients. than 2 kgs, 762 (54.8%) gained 2-4 kgs, 401 (28.8%)

gained more than 4 kgs.

Data were scrutinized and entered twice
in order to ensure accuracgorrected for Among theCategory | patients, the change
discrepancy and missing information. The weight ranged from -4 to 20 kgs with an average
analysis was confined to smear-positive cases anfd3.34 kgs whereas amo@ategory I, it ranged
hence extra-pulmonary cases a@dtegory Il from -3 to 13 kgs with an average of 2.56 kgs.
patients were removed from final analysisWeight remained constant from initial stage to end
Multiple regression (SPSS version 13.0) wadf treatment for 72 (5.6%Lategory | patients
performed to identify the association of weightompared to 26 (9.6%Jategory Il patients. The
gain on different factors. The adjusted hazambrresponding figures for patients who lost weight
ratio and 95% confidence intervals (Cl) wer&vere 42 (3.3%) and 26 (9.6%); and for those gained
estimated for the factors. The level of statisticaleight were 171(91.1%) and 220 (80.8%)
significance was defined as p<0.05. respectivelyThe difference in weight gain between
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Table 1: Characteristics of TB patients registered>ategory 1 an@ategory Il patients was statistically

under DOTS in a rural district, south India

)

Factors n = 1557 Total (%)
Sex
Female 382 (25
Male 1175 (75)
Age (Years)
<45 867 (56)
245 690 (44)
Education
Illiterate 623 (40)
Literate 828 (53)
Non-availability 106 (7)
Occupation
Unemployed 478 (31
Employed 974 (62
Non-availability 105 (7)
Smoking
No 813 (52)
Yes 638 (41)
Non-availability 106 (7)
Alcoholism
No 978 (63)
Yes 474 (30)
Non-availability 105 (7)
DOT centre
Government 931 (60
Non-Government 529 (34
Non-availability 97 (6)
Supervision under IP
No 319 (20
Yes 1130 (73
Non-availability 108 (7]
Problem in taking drugs
No 476 (30)
Yes 588 (38)
Non-availability 493 (32)
Category
I 1285 (83)
Tl 272 (17)

significant (p<0.001).

The gain in weight at the end of treatment
was associated with age (<45 years) (p<0.05),
Government DOTS centres (p<0.05), no
problems in taking drugs (p<0.01) and cure rate
(p<0.05). (Bble 3).

DISCUSSION

This study showed that weight gain during
the treatment was associated with age (<45 years),
DOT at government centres, no problems in taking
drug as reported by patients and cure of patients.
TB control programme prevents infection and stops
progression from infection to active disease, treats
all active cases and completely cures all of them.
The DOTS strategy has been found to be very
effective all over the world and our country has
almost achieved the global target. In the study area,
the success rate of patients treated under DOTS
during the study period was about 80%. Patients
put on treatment gaining body weight show
improvement towards the end of treatment. Our
study has supported that the cure is significantly
associated with patierst’gain in body weight.
Another factor associated with gain in weight was
age of the patients; younger patients are more likely
to gain body weight during treatment compared to
older patients. Patients who took treatment at
Government centres and those who reported that
they had no problems in taking drugs were more
likely to have gained body weight.

There are many studies that have shown
the effect of body weight on the treatment outcome.
An earlier report from our centreahowed that 39
(6%) of 676 TB patients died during the treatment
period, and that higher death rates were
independently associated with base line body weight
<35 kgs and a history of previous treatment for TB.
The study recommended that nutritional interventions
should be considered among underweight patients
to reduce mortality Another study from our centre
found that the higher death rates were independently
associated with patiest'age £45 years), previous
history of treatment, alcoholism and initial body
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Table 2 Category-wise distribution of change in weight at end of treatment period

Difference in weight (kgs)
Category No_. of Average (Range)
patients | No changd  Loss Gain (kgs)
No. (%) | No. (%) No. (%)
| 1285| 72(5.6) 42(3.3) 1171 (91.]) 3.34 (-4, R0)
I 272 26 (9.6) 26 (9.6 220 (80.8) 2.56 (-3, 13)
Total 1557 98 (6.3) 68(4.4) 1391 (89(3) 3.22 (-4,|20)

Table 3. Results of the multiple regression analysis of factors for gain in weight among 904 TB
patients at the end of treatment

Non-standardised | Standardized
Factors Co-efficient Regression | 95% C.l.for B P

B S.E Co-efficient
Male -0.035 0.232 -0.006  (-0.490, 0.420) 0.879
Age (<45 years) 0.34p 0.173 0.011 (0.010, 0.689) <p.05
Cure of the patient 0.350 0.185 0.086 (0.084, 0.615) <0.05
Employed 0.059 0.181L 0.012 (-0.296, 0.4113) 0.745
Non-smokers -0.075 0.219 -0.015  (-0.505,0.355) 0j731
Non-alcoholics -0.134 0.210 -0.026 (-0.547,0.279) 0)525
DOT at Government.  0.346 0.164 0.071 (0.025, 0.668) <0/05
Centres
Treatment undef  0.294 0.214 0.046  (-0.125,0.714) 0.169
supervision
No problems in 0.434 0.163 0.089 (0.115,0.753) <0J01
taking drugs

B — Regression co-efficient, S.E- Standard error, C.I — Confidence Interval
The number of patients is less than 1557 due to non-availability of patients at the time of interview, within a week after
treatment started.

weight (<35 kgs) In another studythe treatment outcome. Our study has substantiated this finding
success rate was increased as the body weighthe association between weight gains of patients
increased, and the increase in trend was statisticalligh cure of the patients. The proportiorGztegory
significant (Trend Chi square 22.0; p<0.001)patients who gained weight was significantly higher
(unpublished). All these findings showed thatcompared toCategory Il patients. This finding
patients body weight is associated with treatmemmphasizes that patients under treatment have to
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complete the full course of DOT withoutDevelopment (USAID) under the Model DOTS
interruption. Khan et al reported that among persopioject.

who were underweight at diagnosis, weight gain of

5% or less among underweight tuberculosis patielREFERENCES

after two months of treatment was associated with
an increased risk of relap&e 1

A study from Japan reported that the ageing
of the Japanese population partially accounts for the
increase in the number of patients with TB. The

Van Crevel R, Karyadi E, Netea M, 8erhoef H,
Nelwan RHWest CEVa der Meer W. Decreased
plasma leptin concentrations ihuberculosis
patients are associated with wasting and
inflammation. J Clin Endocrinol Metab 2002;
87(2):758-63.

disease is often transmitted from these aged patiefits o Tyerdal. Body mass index and incidence of

to those who were uninfectedifter admission, in
patients showing negative conversion of bacilli, these
was a positive correlation between the increase in
PNI (Prognostic Nutritional Index) and the gain of
body weight (p<0.01, r=0.33). Weight loss is
associated with impaired physical function as well
as increased mortality in patients with TB. Our study
highlights the need to improve the body weight during
treatment for a successful treatment outcofne.s,
higher likelihood of weight gain was associated with
patients taking treatment in DOT at government
centresAnother important finding of this study was
the need to have DOTS patient friendly 6.

In conclusion, weight gain at the end of
treatment was associated with age (<45 years),;
DOT at government centres, no problems in
taking drug as reported by patients and cure of
patients. TB patients should be educated on
optimizing nutritional intake as part of the
routine management of TB control programme.
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PREVALENCE OF TUBERCULOUS INFECTION AMONG SCHOOL CHILDREN IN
KERALA

Sunil Kumar?, Radhakrishn&?, V.K. Chadha®, R. Jeetendrd, P. Kumar®, L.S. Chauhari’, R. Srivastavd,
Umadevi’ and R. Kirankumar?

(Received on 20.12.2007. Accepted after revision on 30.10.2008

Summary

Background There is paucity of information on epidemiological situatiomaberculosis (TB) in th&tate of Kerala. The

DOTS strategy under the Revised National Tuberculosis Control Programme (RNTCP) was introduced in the year 1998 to
cover the entireState by 2002.

Objective To estimate the prevalence of tuberculous infection among children attendihgtdrdlard in a sample of
selected schools in Kerala.

Methods A cluster-sample school-based tuberculin survey was carried out in 70 schools selected by a two-stage sampling
procedure. Atotal of 4821 children (including those with and without BCG scar) in the age group of 5-9 years were tuberculin
tested using 1 TU PPD RT23 with Tween 80 and the maximum transverse diameter of induration was measured about 72
hours later. About 81% of the children were found to have BCG scars. Analysis was also undertaken by mixture model.
Results:While 67% of children without BCG scar and 62% with scar did not elicit any induration at the test site, the mode
or anti-mode of reactions due to infection with tubercle bacilli could not be identified from the distribution graphs. Analysis
by mixture model also did not provide the best fit thus precluding estimation of prevalence of infection. About 5% of
children had reactions10 mm, 3% had reactiorsl2 mm and 2% had reactiong4 mm.

Conclusion Low proportion of reactors indicated a low level of transmission of infection in Kerala. Considering the
problems in interpretation of tuberculin survey data, it may not be feasible to use ARTI as an epidemiological parameter to
monitor future trends of TB situation in the stfiladian J Tuberc 2009; 56:10-16]

Key Words Tuberculosis, Infection, Prevalence, Annual Risk, Tuberculin test, India.

BACKGROUND was introduced in the State in 1998 and was
expanded in a phased manner to cover the entire
The State of Kerala having a population ofState by 2002. Under the programme, treatment
about 32 million is located at the extreme southesuccess rates in the order of 85% among new
tip of the Indian sub-continentWedged between pulmonary smear-positive cases (PTB) have been
theArabianSea to the west and tiWgestern Ghats accomplished consistentlyHowever, the annual
to the east, Kerala lies well within the humidase notification rate of new sputum smear positive
equatorial tropics and has a long coastline of 58@ses is among the lowest in India. In the year 2006,
kilometres (km) while its width varies between 35t was 32 per 100,000 populatioompared to 50 at
120 kn#. It is among the third world’longest-lived, the all-India level It was thus planned to assess the
healthiest, most gender-equitable and most litergieesent epidemiological situation of TB in the State.
regiongs. The estimation of Annual Risk of Tuberculous
Infection (ARTI) was preferred in view of the relative
The Revised National Tuberculosis Contrgbracticability of tuberculin surveys over disease and
Programme (RNTCP) adopting the DOTS strateggortality surveys. ARTI defined as the average
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6. Field Investigator* 7. Chief Statistical Officer* 8. Chief Statistical Officer (Ex-since transferred*)
* National TB Institute, Bangalore
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probability of a group of individuals acquiring newprevalence of infection at 8% based on the results
tuberculous infection in the course of one year isohthe south zone survey during 2000-280%alue
sensitive indicator of the epidemiological situationf design effect was taken as three as generally
of TB. It is computed from the prevalence ofecommended for tuberculin survéys

tuberculous infection estimated from tuberculin

surveys carried out in a representative sample of A two-stage cluster sampling was adopted
children. It expresses the overall impact of variodsr selection of clusters. The teraluster denoted
factors influencing the transmission of infection vizan elementary school for the purpose of this survey.
incidence of infectious cases, their average duratiéh the first stage, four districts were selected by
of infectiousness, efficiency of TB control programBPS (Population Proportional to Size) sampling
and the socio-environmental factors. No State lewmlethod (total number of districts in Kerala=14). The
TB epidemiological study had ever been carried odistricts selected were Kasaragod, Kozhikodu,
in the State. Pathanamithitta and Alapuzha.

OBJECTIVE Estimated sample size was allocated equally
into four districts — 1473 in each district. Second

To estimate the prevalence of tuberculoustage of sampling involved selection of primary
infection among children attending classes 4 schools within the selected districts. Lists of schools
sample of selected schools in Kerala and computethe selected districts were obtained from the

ARTI from the estimated prevalence. education department. For selection of schools
within individual districts, all primary schools

MATERIAL AND METHODS (Government as well as private) in the districts were
listed in an alphabetical order. However, the

Choice of study population information on numbers of children enrolled in

each school of the selected districts was not
The survey was carried out among childreavailable. To overcome this constraint, it was
attending classes 1-4 of statistically valid sample afbitrarily decided to select 50 schools by simple
primary schools. Primary school enrollment is momandom sampling. The selected schools were
than 90% in the StateSince majority of the childrenlisted in the order of selection. The survey was
are vaccinated with BCG (Bacille Calmette-Guérin)designed to start from the first selected school
all children, irrespective of their BCG scar statugnd proceed to the next school in the order of
comprised the study population since a survesglection till 1473 children were satisfactorily test-
restricted to BCG unvaccinated children would neead in the district. Within individual schools, all
be representative of the reference population besidésldren present on the day of testing in classes
being more expensive and cumbersome. Sevetaft were included.
studies in India have demonstrated that the influence
of BCG induced tuberculin sensitivity on ARTI Field procedures
estimates is minimal when BCG is given at birth and
the tuberculin surveys are analyzed by using mirror- The field team was imparted a five-week
image method, especially when the surveys airgensive training at National Tuberculosis Institute,
carried out after five years of dgé Bangalore, (NTI) on all tasks involved in the survey
The team members were evaluated towards the
Sample size and sampling design completion of three-phase training course and a
preferential list was prepared to allocate the specific
The sample size of 5890 was estimated tasks to best performers.
obtain the prevalence of infection within 15% of
true value (relative precision) at 5% level of Ethical clearance for the survey was
significance while considering the expectedbtained from ethical review committee of NTI.
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12 TUBERCULOUS INFECTIOMMONG SCHOOLCHILDREN

The fieldwork was carried out during June The reading of tuberculin reactions was
to October 2006. undertaken at about 72 hours (3 days) after
administration of the test. Only in case of exigency
A planning visit was undertaken to eaclhe reactions were read at 48 hours. Reader identified
school two-three days prior to the testing .dathe margins of induration by carefully palpating the
Consent of school authorities was obtained aftedges of the reaction. The maximum transverse
acquainting them with the purpose of survey amtiameter of the induration was then measured in
characteristics of tuberculin test. Printed informatiomillimeters, using a transparent ruler calibrated in
was sent through children to their parents abomitm. Care was taken not to measure the erythema.
purpose of the survegates of testing and readingrhe reader also examined the test site for presence
and the nature of tuberculin test two-three day$ bulla, vesicle, necrosis or lymphangitis and
before testing. The parents were given the optidiictated his observations to a secretary for recording.
of refusal.

On the day of testing, all children enrolled . The survey in the d|str|ct_stoppe_d when the
. X reguwed numbers 1473 were satisfactorily test-read.
in class one to four as per the attendance regisier

X . . is sample size was achieved in each of the first
were registered into the survey and their age, sex L .
-three districts but only 394 children were test-read
and presence or absence of BCG scar (pea size - -
. . . .~ 1N the last district due to non-availability of PPD.
hypo-pigmented shiny scar on upper third of either

arm) were recorded. In case of a scar not having
the typical characteristics of a BCG sc#érwas
recorded as doubtful.

The cold chain for PPD vials was maintained
at all levels.

. Parents of the children having reactions
A testing centre was set up under a shade .
. ; . . >"10 mm were advised through a referral letter to
at a suitable place in the school. Children with a

of the following conditions were excluded fromr%proach the nearest health centre for further

tuberculin testing: high fevesevere malnutrition, Investigations and medical assistance.
known history of anti-TB treatment or a knowré[ -

) ) . . Yatistical methods
immuno-compromised condition, skin rash and in

case of refusal by the parent/guardian. The data was entered into EPIINFO

0(%/vindows version) and cross-checked for any key

The tester administered exactly 0.1 ml unch errors. It was analyzed using SPSS and Excel.

tuberculin containing TU of PPD R'23 with P
Tween 80 intra-dermally on the mid-anterior aspect

. . . Tuberculin reaction sizes obtained among

of the left forearm with 1-ml disposable tuberculin, . ;
. . : . children were arranged in the form of frequency
syringe. The entire quantity of tuberculin Wa?‘
[

. stribution table and converted to a frequency
procured as a single batch procured (Batch™, . . . . .
. stribution graph to identify the mode and/or anti-
no.643A) from Statens Serum Institute (SSI . . . X )
Conenhadgen. Disposable tuberculin svringes wi ode of reactions attributable to infection with
P gen. P yrng ubercle bacilli. To minimize the influence of digit

graduations of one-tenth of an ml, fitted with a : : ) .
26-gauge needle of one cm length and2wel preference if any, five-point moving averages were

S for estimatin i . i
were used for injections. The test was recordgaed or estimating proportion of reactors. Weight

as satisfactoryif it raised a flat pale wheal with was assigned to each district as the ratio of the

g . numbers originally allocated to the numbers
clearly visible pits and well demarcated borders. : ) .

. . investigated. The 95% confidence interval (Cl) of
It was recorded asinsatisfactoryin case of

S th timate w tain ing th ropriat
leakage or subcutaneous injection, as shown b ¢ estimate was obtained using the appropriate

. YoPmulas Chi-square test (Yates corrected) was
less anemic dome-shaped papule, rather than a .

used to compare proportions and P value of <0.05
flat pale wheal.

was considered statistically significant.
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Analysis using basic mixture model w
undertaken in the Bayesian way by Markov Cf
Monte Carlo approach using R software (vers m
2.4.1, http:/lib.stat.cmu.edu/R/CRAN) and scri 12 1
available atwww.tbriederorg®. Two componen
distributions were assumed among children witt 10 1 N = 4821
BCG scar - one for infection with tubercle bac
and one for cross-reactions to infection w
environmental mycobacteriae. Among childrenv
BCG scar, three component distributions w
assumed, the third component attributable to cr
reactions due to BCG vaccination. Analysis \
undertaken assuming different combinations
distributions for mixture components (Weibt
normal and log-normal).

14 -

Omm reactions = 63.2%

RESULTS

A total of 5288 children were registered voeo® Q "fb‘ <’\ L
class one to four in 70 schools. The age distribt Reaction size in mm
of registered children is given at Table 1. Child

aged 10 years were excluded from analysis owifidd. 1: Frequency distribution of reaction size
to small numbers. Therefore, 5257 registered among all children (including with and
children between five and nine years of age without BCG scar)

comprised the study population. Of these, 5221 were

tested — 5175 satisfactorily and 46 (0.9%jable 2: Proportion of reactors at different cut-

unsatisfactory. Of the satisfactorily tested, 4821 off points among children 5-9 years of
were test-read among whom the final analysis was

carried out. Therefore, 91.7% of the registered age, Kerala

children in five-nine years were satisfactorily test-

read. About 81% of the satisfactorily test- read

children were found to have BCG scar. =z

>
Table 1: Age distribution of registered children
Ageinyears  No.registered (%) *BCG scar status not available for 47 children

968 (18.3)
1181 (22.3) The frequency distribution of reaction sizes
1302 (24.6) among all children (including those with and without

BCG scar) and by BCG scar status is presented at
1486 (28.1) figures 1 and 2. While 67% of children without BCG
320 (6.1) scar and 62% with scar did not e_Iicit any indurat_ion
at the test site, the mode or anti-mode of reactions
10 31 (0.6) due to infection with tubercle bacilli could not be
identified from the distribution graphs due to absence
Total 5288 of bi-modality. Analysis by mixture model also did

© 00 N o O
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14 -

12 -

10 +

%

—e— with BCG scar: N=3906, 0 mm reactions=62.1%

— without BCG scar: N=868, 0 mm reactions=67%

° p P

Vo AP R

Reaction size in mm

Fig. 2: Frequency distributions of tuberculin reaction sizes by BCG scar status

Table 3. Proportion of reactors at different cut-off points among children 5-9 years of age during

other recently conducted tuberculin surveys in South India

Reaction size BCG- Bedghern Zopg of A.P., 2005* Thiruvellur, Bangalore
N=868 NSiDs200Q194521 * 2004-05° 20067
10 mm 4.0 5.8 54
No. % No. % No. % No. %
12 mm 2.1 3.1 29 12.8
10 10.0 15.0 - 99-15.1
“4mm oo 2.5 2.3 (5150
— 19 179011 o 2 .
. 12 17811 83 1521 12.6 8329 6.0 984 (9.3-11.3)
2 8.7
14 6.8 10.8 - (5.7-7.4)
2> 14.2 13.7
BCG 10 19.0 i (11.4-13.3)
+ T12 32549 112 2098 153 . 2352 116
. ' ' (9.6-11.3)
2 10.6
14 8.2 14.1 - (8.9-10.5)
> 135
10 12.7 17.2 - (11.7-17.8)
All = 12 10.1 141 11.9
50533 ' 3636 ' 3354 (10.2-16.8)
> 8.9
—14 7.7 11.6 - (7.4-12.2)

*Unpublished data
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Table 4 Prevalence of infection among childretow levels of transmission of infecti&rt®. Similarly,
without BCG scar (1-9 years), in sixhe non-interpretation of results through mixture

surveyed districts, South Zone surve?,“’dt?' Cogld Ee .a:c”ib,“ted ,tﬁ agargle g"e,rlll"_"p %f
2000-01 (mII’I’OI’-Image technlque) eactions due to Infection with tubercle baclilll an

cross reactions due to infection with environmental

District No. Prevalence mycobacteriae and BCG vaccination. Nevertheless,
investigated of the survey findings indicated a low level of
infectiorf* transmission of infection in Kerala considering that
Dashing Kannada 2,064 3.8 the proportion of reactors at different cut-off points
Belgaum 3,926 3.1 was significantly lower than those observed among

the same age group of five to nine years during other

Mallapuram 3,518 25 recently conducted tuberculin surveys in South India
Medak 2,837 11.0 (Table 3). Though the survey in southern zone of
Kanyakumari 873 36 India dur_ing 2000-01 was aimed at obta_ining zonal

) level estimates of prevalence of infection among
Chingleput 4,595 9.1 children one to nine years of age, the district wise

analysis showed the prevalence of infection to be
lowest in the Mallapuram district of Kerala compared
not provide the best fit thus precluding estimatioi® the districts surveyed in other States of the zone
of prevalence of infection. Therefore, théTable 4¥. An earlier study during 1991-92
proportions of reactors were estimated at differe@@nducted among 10 year-old school children in
cut-off points and results are given at table 2. THgivendrum (capital district of Kerala) had also
differences between proportions by BCG scar stati@vealed a low annual risk of infection at 08%
were statistically significant at 10 mm cut-off point
but not significant at other cut-off points. Comparing the proportion of reactors by
BCG scar status, significant difference at 10 mm
Due to lack of anti-mode and mode on theut-off points but not at other cut-off points denotes
frequency distributions of reaction size, ARTI ratethe lack of influence of BCG vaccination at 12 mm
were not computed since these would be highiind above.
imprecise.
The current scenario of lower rate of TB
Thirty-six (1%) of the test-read childreninfection transmission in the State of Kerala may be
revealed unpleasant reactions in the form of bullaelated to better performance of the primary health
or vesicles. These proportions were similar amoiwgre services. This is substantiated by most health

children with or without BCG scar. indicators. The life expectancy at birth in the State
is significantly higher than most other Stdtes
DISCUSSION Similarly, crude mortality rate and infant and

maternal mortality rates are lower than other States

The present tuberculin survey was the fird€erala is the only State in the country where sex
State level Study into the epidemiological situatioratio is in favour of females at 1058 females to 1000
of TB in Kerala. However, prevalence of infectiormales$. HIV prevalence is also lower in Kerala while
with tubercle bacilli could not be determinedill the other three south Indian States are high HIV
precisely owing to lack of anti-mode and mode gfrevalence Staté&s
reactions due to infection with tubercle bacilli on
the frequency distribution graphs of tuberculin A possible limitation of the present survey
reaction size. Such problems in interpretation ebuld be that there was substantial shortfall in the
tuberculin survey results have been commonhumbers of children investigated in one of the
observed in the recent times, especially in areas wittstricts, though the prevalence estimates were

Indian Journal of Tuberculosis
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weighted for the numbers originally allocated to
each district,.
10.

To conclude, a low level of transmission
of infection was observed in Kerala State.
Considering the problems in interpretation of 11-
tuberculin survey data, it may not be feasible
to use ARTI as an epidemiological parameter to
monitor future trends of TB situation in the
state. In a similar situation in Korea where
repeat tuberculin surveys carried out every five
years since 1965 were abandoned after the s
survey in 1995 revealed very low level of
transmission of infection'’.

12.
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EFFICACY OF REPEAT SPUTUM EXAMINATION IN RNTCP
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Summary

Background The guidelines of repeat sputum smear examination in initial smear negative patients (ISN), who also fail
the antibiotic trial of three samples have been incorporated in the RNTCP diagnostic algorithm in India in 2005. This
study was conducted to assess the utility of repeat sputum smear examination in symptomatic initial smear negative
patients to detect new smear positives in the state of Delhi.

Material and Methods The monthly records of the laboratory abstracts for thejsarcters for all the 24 districts of

Delhi were analysed w.e.f. first of January 2006 t6 Bine 2007.

Results A total of 2,43,244 TB suspects were examined for diagnosis during the six quarters w.e.f. January 2006. Of
these, 37,666 were found positive on sputum smear microscopy giving a positivity rate of 15.4%. During the same
period, a total of 2,195 (1% of ISN ) TB suspects underwent repeat sputum examination, of which 272 were found
positive giving a mean positivity of 12.3%.

Conclusion A significant number of apparently smear negative TB cases may in fact be smear positive due to various
reasons and can be detected by a simple repeat sputum examination. Yield of sputum positive cases in sputum re-
examination is almost the same as in initial sputum examination i.e. 10-15%. Therefore, the policy of repeat sputum
examination in symptomatic initial sputum negative cases failing the antibiotic trial should be meticulously followed as
advocated in the RNTCP diagnostic algorithifindian J Tuberc 2009; 56:17-2]L

Key words Repeat sputum examination, Pulmonary, Tuberculosis, Diagnosis

INTRODUCTION resourced countries of the developing world, where
mycobacterial cultures are not available, clinicians
Active cases of pulmonary TB , who excreteely critically on chest radiography to clinch the
tubercle bacilli in their sputum, are the main sourcesagnosis in TB suspects with negative snfears
of transmission of infection . They are responsible
for almost 95% of the transmission of infection in Recently, neweWHO TB diagnostic
the community. They are also more likely to suffalgorithm stipulates a further set of repeat sputum
from more extensive disease and are at higher riskears preceding chest radiography in initial
of dying from it or developing drug resistahce smear negative (ISN) patients, who fail the
Hence, early detection and adequate managemerauafibiotic triaP. These guidelines of repeat sputum
active pulmonary tuberculosis cases is the priorigmear examination of three samples have been
of any tuberculosis control programimeWider incorporated in the RNTCP diagnostic algorithm
availability of direct sputum microscopy for acid fasin India in 2008. This study was conducted to
bacilli (AFB) in primary care permits detection olssess the utility of repeat sputum smear
more pulmonary TB cases around the worléxamination in symptomatic initial smear negative
However, > 50% of patients with pulmonary TB mapatients, who fail the antibiotic trial, to detect new
have negative smears on AFB microscopry poorly smear positives in the state of Delhi.
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MATERIAL AND METHODS State has been divided into 24 District
Tuberculosis Centres (DTCs) and 183 Designated

RNTCP has been implemented in all districtslicroscopy Centres (DMCs) catering to 160 lakh

of Delhi w.e.f 1997 with DOTS expansion alreadpopulation. The External Quality Assurance

completed. For the management of RNTCP, t{EQA) of sputum smear microscopy including

Table: Trend of repeat sputum examinations at 24 chest clinics in the State of Delhi during first
guarter 2006 — lInd quarter 2007

1% QTR 2" QTR 39 QTR 4" QTR 1% QTR 2" QTR

2006 2006 2006 2006 2007 2007
% of ISN 0.1% 1% 1% 1.16% 1.14% 1.3%
patients re-
examined
(range) 0-5.7% 0-7.92% | 0-7.05% | 0-6.8% 0-6.4% 0-6.42%
% of DTCs
with > 1% 20% 35% 30% 45% 40% 55%
sputum ISN
Re-examined
% of DTCs
with no 20% 25% 20% 10% 10% 5%
sputum REs

ISN: Initial smear negatives
REs: Repeat examinations

1.4
1.2 A/\’//‘
1 /‘,
0.8 / —&— % of negatives
0.6 7 re-examined
0.4 /
0.2 p
O T T T T T
1stqtr 2nd qtr 3rd qtr 4th Qtir 1st qtr 2nd qgtr
06 06 06 06 07 07

Figure 1: Percentage of smear negative patients in whom repeat sputum examination was done
during the study
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5001
450+
400
3501
300+
2507

2001 B Number re-examined

150
100- E Found+ve

501

1st 2nd 3rd 4th 1st 2nd

Qur Qtr Qtr Qtr Qtr qtr
06 06 06 06 07 07

Figure 2: Patients re-examined and found sputum positive during six quarters

Random Blinded Rechecking of slides(RBRC) andere smear negative, were prescribed symptomatic
On site evaluation (OSE) of DMCs has been goirigeatment with broad spectrum antibiotics for 10-
on in all the districts of the State since Decembé&# days. Patients, who remained symptomatic after

2005. antibiotic course, were advised a repeat sputum
smear examination ( 3 samples) as per the revised
STUDY DESIGN algorithnf. If two or more smears out of three

were positive, the patient was diagnosed as having
This was a retrospective study. Themear positive tuberculosis and prescribed CAT |
laboratory reports of chest clinics sent to the Stabe CAT Il regimen as described above. X-ray was
TB Demonstration Centre as well as the quarterdvised if the result of repeat three sputum samples’
RNTCP performance reports for all the 24 districesxamination revealed either one sample positive or
of Delhi were retrospectively analysed w.e.f. firsll the three negative and the patient was
January of 2006 to 30June 2007 i.e. for six symptomatic. In case of all three sputum samples
quarters after the application of the repeat sputumgative and suggestive X-ray consistent with
examination policy came into being. pulmonary tuberculosis, patients were diagnosed as
cases of sputum smear negative tuberculosis and
During this period, three sputum sampleadministered CAT Ill regimen containing three drugs
of patients presenting with cough of more than thrée intensive phase of treatment as per RNTCP
weeks duration were examined for acid fast bacitjiuidelines.
(AFB) microscopy according to RNTCP guidelines
using Ziehl-Neelsen stainihgPatients with at least RESULTS
two smears positive for AFB were registered for
smear positive tuberculosis and depending on A total of 2,43,244 of TB suspects were
whether patient was a new or re-treatment casxamined for diagnosis during the six quarters w.e.f.
started on CAT | or CAT Il regimen containing foujanuary 2006. Out of these, 37,666 were found
and five primary drugs respectively during th@ositive on sputum smear microscopy giving a
intensive phase. Patients in whom all three samplessitivity rate of 15.4% ( range: 14.16-16.67%).
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During the same period, of the 2,05,578 initial smeand could have been labelled as having smear
negatives ( ISN ) patients, a total of 2,195 (1%) TBegative Pulmonary tuberculosis in case of
suspects underwent repeat sputum examination ataggestive CXR and given a less potent three drug
antibiotic course, of which 272 were found positiv€AT Il regimen if earlier untreated . This would
giving a mean positivity rate of 12.3% ( range: 1(rave probably increased their chances of sub-
15%). A steady increase in the number of repeatimal response or treatment failure. TB suspects
examinations performed was observed over the siith normal /minimal abnormal changes on CXR

guarters (Table and Figures 1 and 2) may not be diagnosed as pulmonary tuberculosis
and continue to transmit the infection to the healthy
DISCUSSION population. In early stages of TB, especially the

HIV positive patients may have normal or minimal

Smear negative tuberculosis presentscaanges on X-ray. In a study carried out by Harries
diagnostic challenge to the treating physicians arouetdal in a high HIV prevalent area , 16(21%) of
the world. The exact proportion of smear positiveulmonary TB suspects with negative sputum
TB cases among suspected TB cases dependssimears and a normal /minimally abnormal CXR were
the quality of the microscopy, local TB and HI\culture positive forM. tuberculosis Seven of these
prevalence and the index of suspicioin the vast 16 patients developed CXR suggestive of TB by
majority of cases however, diagnosis is made d¢mree monthd. Normal X-ray appearance was seen
clinical and radiological grountls in a significant number of culture positive patients

in a low HIV setting in neighbouring Pakistéh

It is interesting to note that many of thes8uch cases may stand more chances of diagnosis
smear negative TB patients can be easily diagnosedrepeat sputum examination.
by a simple repeat examination of their sputum. In a
study from Malawi, of 352 patients registered for Reliance on X-rays may also increase
treatment of smear negative tuberculosis, 22% wereances of over-diagnosis. In a study in Kenya,
confirmed as sputum positive TB by mere repetite number of patients labelled as having TB using
sputum smear microscopyin the present study, CXR with a negative culture that were placed on
1% of 2,05,455 initial smear negatives underwetreatment was rather high; 22% among all suspects
repeat sputum examination with average positivignd 45% among smear negative suspects
rate of 12.3% ( range: 10-15%), which is as good
as the expected range of 10-15% smear positivity It is interesting to note that during the study
of the new cases in RNTCP The initial smear period, 14,316 (apprx. 7% of 2,05,578 ISN) patients
negativity in all these patients cannot be explaingeere registered in the State as sputum smear negative
on the basis of laboratory error only since Externalberculosis cases and administered Cat Il
Quality assurance programme is being meticuloushgatment. A majority of these patients (12,393;
implemented in the entire state of Delhi. Poor qualibarring those, who were smear negative after repeat
of the sputum sample is one of the most commaputum examination) were diagnosed without
causes of a false negative re8ultBesides, since undergoing a repeat examinatibi.
mycobacteria are excreted intermittently into sputum
from cavitie$, some of these cases could have been To conclude, a significant number of
genuinely sputum negative on initial examination. lapparently smear negative TB cases may in fact
some initial sputum negative patients, disea®® smear positive due to various reasons. A
progression may have also led to sputum positivisgmple repeat sputum examination gives a
during the repeat examinatfonIn the absence of chance of detection of these sputum positive
repeat sputum examination, the above 272 patieotses among the symptomatic initial sputum
diagnosed as sputum positive after repeat sputmmgatives. Yield of sputum positive cases in
examination would have undergone X-ragputum re-examination is almost the same as
examination as per the previous RNTCP algorithm initial sputum examination i.e. 10-15%.
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Therefore, the policy of repeat sputum 5.
examination in symptomatic initial sputum
negative cases should be meticulously followedg
as advocated in the RNTCP diagnostic algorithm.
Though, this policy would lead to an increase in
laboratory burden, but would also spare the
possibility of diagnostic errors due to over/ -
under-diagnosis and the increased cost with
radiology.

Besides, a sound repeat sputum8
examination policy would prove useful in the
long run in case there is a switch to two sputum
sample guidelines instead of the present three
for detection of new sputum positive cases. The ™
small loss in the detection of smear positive

cases due to deletion of the third sample during 10.

initial examination would be compensated later
on during repeat examination besides giving

immense gains due to increase in efficacy ofy1.

microscopic examination.
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ISOLATION, CHARACTERISATION AND KINETIC STUDIES ON SEVA TB ES-31
ANTIGEN, A METALLO-SERINE PROTEASE OF INTEREST IN SERODIAGNOSIS

Vijay J Upadhye?, Ashok V. Gomashé Satish Kumar® and Bhaskar C. Harinath®
(Received on 29.4.2008. Accepted after revision on 20.11.2008)

Summary

Background SEVA TB Excretory secretory -31 (ES-31) antigen, a glycoprotein isolatedNtoth H, Ra culture

filtrate, was found to be useful in the serodiagnosis of pulmonary tuberculosis (TB), extrapulmonary TB and in HIV-TB
coinfection. Further, it has been shown to be a zinc containing serine protease.

Aim: To isolate and purify SEVA TB ES-31 antigen fréintb H__Ra culture filtrate and study of its enzyme properties

and peptide sequence.

Methods ES-31 antigen was purified from culture filtrate Mf tuberculosisH, Ra strain by ammonium sulphate
precipitation, SDS-PAGE fractionation and FPLC. Protease activity of ES-31 antigen was studied using azocasein as
substrate. ES-31 antigen was further fractionated by two dimensional polyacrylamide gel electrophoresis (2D PAGE)
followed by LCMS-T analysis.

Resuls: Mycobacterial metallo-serine protease was purified 3096 fold fvhntb H37Ra culture filtrate protein.
Purified enzyme showed optimum activity at pH 7.0 ab@70f the four substrates explored, the enzyme has shown
maximum activity with azocasein and had a Km value of 0.01 mM with specific activity of 6250 W/by protein.

Further, analysis of ES-31 antigen by 2D PAGE showed two protein spots (A and B).

Conclusion Kinetic studies on SEVA TB ES-31 protein, an immunogen with metallo serine protease activity are
reported for the first time. Purified enzyme had a Km value of 0.01 mM with azocasein as substrate. Further, study on
structure and biological role of serine protease will be of intefstlian J Tuberc 2009; 56: 22-29

Key words Mycobacterium tuberculosis, SEVA TB ES- 31 Ag, Metallo-Serine Protease.

INTRODUCTION organism. Earlier studies from our laboratory
showed that ES-31, a glycoprotein antigen with
Tuberculosis continues to be a majometallo-serine protease activity was found to be
scourge of mankind. Each year, approximatefyromising in the diagnosis of pulmonary tuberculosis
million people develop active tuberculosis and tw@I'B), some forms of extra-pulmonary TB like TB
million people die of this disease Microbial Lymphadenopathy, TB meningitis and in HIV-TB co-
pathogens frequently utilize extra-cellular proteasagection®* Recently Brown et al identified fivel.
as virulence factors, which often contributéuberculosiggenes (myc P 1-5) that encode a family
significantly to pathology. These proteases participadé serine proteases (mycosins-1 to 5), ranging from
in tissue destruction, inactivation of host defens36 to 47% identity present . tuberculosis M.
molecules, activation of key regulatory proteins dyovis BCG and other virulent mycobactefia.
peptides, nutrient acquisition and the processing Afmongst them, Mycosin-1, a membrane and cell
secreted signaling molecules which regulate genall associated serine protease was identified in M
expression. The genome BE. tuberculosisH_Rv  tuberculosis culture filtratésVery few studies have
encodes over 30 proteasbat little is known about been reported on mycobacterial serine protédses
the biology and role of these enzymes in thidence studies related to characterization and kinetic
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properties of mycobacterial serine proteases msglution was removed and 4 ml of trichloroacetic
be helpful in understanding the biology and functiaacid (5 %) was added to the solution. After mixing
of these enzymes in the mycobacterial cell and hoatid filteration using 0.45 um syringe filters, again 1
pathogen interaction. In this study, we report thal aliquot from both test and control solution was
isolation, characterization and kinetic studies aemoved and 3 ml of 500 mM NaOH solution was
SEVA TB ES-31 antigen, a metallo-serine proteaselded to the solution. Absorption of the liberated

of interest in sero-diagnosis of TB. dye at 440 nm was measured using a
spectrophotometer (Ultra-spec, Elico Ltd, India).
MATERIAL AND METHODS Km value for azocasein and Vmax of serine protease

enzyme were determined by a Lineweaver-Burk plot
M. tuberculosisH_Ra Excretory secretory (ES) by using Graph Pad Prism Software.
protein
Determination of optimum pH and temperature
Excretory secretory protein was isolatetbr SEVA TB ES-31 antigen:
from culture filtrate oM. tuberculosisH, Ra strain
grown in thyroxine-supplemented Sauton liquid The optimum pH for SEVA TB ES-31
medium at 3?C on an orbital shaker (150 rpm) forantigen (serine protease) was determined by
10 days, as described earlier. incubating the enzyme in different pH buffers
(citrate phosphate, pH 3, 4 & 5, sodium phosphate,
Purification of SEVA TB ES-31 antigen: pH 6 & 7, Tris-HCI, pH 8.0 and glycine NaOH, pH
9,10,11 & 12) followed by assay of enzyme activity.
SEVA TB ES-31 antigen was purified fromThe effect of temperature on the enzyme was
culture filtrate ofM. tuberculosisH, Ra strain by similarly determined by incubating the enzyme at
ammonium sulphate precipitation, SDS-PAGHifferent temperatures viz.’0Q, 4°C, 20C, 30C,
fractionation followed by separation using resour@&?°C, 5FC and 60C and assay of enzyme activity.
‘S’ (1 ml) cation exchange column by fast protein
liquid chromatography (Pharmacia BiotechTwo dimensional polyacrylamide gel
Sweden) as reported earlier. electrophoresis (2D PAGE):

Enzyme assay SEVATB ES-31 antigen protein was further
resolved by 2D PAGE consisting of isoelectric
Protease activity of SEVA TB ES-31 antigefiocusing (IEF)/SDS-PAGE as described by O'Farrell
was studied at pH 7.5 using Azocasein (FlukaH 2with certain modifications on the 2D GEL
Biochemicals, USA), azocoll, bovine serum albumiBystem — MINIGEL (Biotech, Salem India). ES-31
and human serum albumin (Sigma chemicals Cantigen (100 pg) was run from cathodic reservoir
USA) as substrates and absorbance was measyfged mM NaOH) to anodic reservoir (10 mM
at 440 nm, 520 nm,680 nm and 680 nm respectivety,PO,). IEF tube geWas composed of 10 M urea,
After finding that azocasein is a better substrat¢,% acrylamide, 2 % TritoK-100 and 0.5 %
specific activity of ES-31 antigen enzyme waampholyte pH 3.0 to 10.0. SEVA ES-31 antigen
assayed at optimum pH 7.5 and temperatuf€ 37roteinwas dissolved in the sample buffer (IEF
using azocasein assayBriefly, 5 ml of azocasein buffer) containing 101 urea, 2 % Triton X-100, 3
assay incubation mixture consists of th& Dithiothreitol, 0.5 % ampholyte pH 3® 10.0
mycobacterial serine protease (ES-31 Ag) antigamd 0.001 % bromophenol blue, and then the sample
(100 pg) with 25 mg azocasein in 0.5 M Sodiuwas loaded into the |IEfibe gel. The IEF was
Bicarbonate buffer (pH 8.3). Azocasein assay mixtucenducted at 200 V for 2 hours, 500 V for two
without ES-31 antigen served as control. Theours and at 80U for 16 hours. After the
azocasein assay mixture was incubated &iB%r electrophoresis, the tube gel was equilibragid
6 hrs. Further, 1 ml aliquot from both test and contr8DS-sample buffer consisting of 62.5 mM Tris-HCI
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Table 1 Purification of serine protease (SEVA TB ES-31 antigen) fkbrtuberculosidi, Ra
culture fluid.

Table 2 Activity of mycobacterial serine protease on different protein substrates
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Figure 1: Effect of pH on SEVATB ES-31 antigen

Figure 2: Effect of Temperature on SEVATB ES-31 antigen
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U 'mg
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Figure 3: Lineweaver Burk Plot for Serine protease using azocasein substrate
Note: Lineweaver Burk plot was plotted using Graph Pad Prism Softwre

ES-31 antigen applied : 100pg
Molecular weight marker range : 14-100 kDa
Phosphorylase b ; 97.4 kDa
Bovine serum albumin ; 66 kDa
Ovalbumin : 43 kDa
Soyabean trypsin inhibitor : 20.1 kDa

Figure 4 Two dimensional Poly-acrylamide Gel ElectrophoresisSRBE)of SE\ATB ES-31 antigen
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(pH 6.8),10% SDS, 5.0%-mercaptoethanol, andhas shown two conserved amino acid sequences
10% glycerobhnd then applied to 10 % SDS-PAGK.AEIEGEIGDSHMGLAAR.M and

for the electrophoresis second dimension. TheK. TCAFIDAEHALDPIYAK.K (Mascot database

gel was stained with Coomassie stain. search). On blasting the two conserved amino acid
Molecular weight marker (Banglore Genei): 14 — 108equences of SEVA TB ES-31 antigen, the sequence
kDa showed match witliRec A(recombinase) protein of
Phosphorylase b (97.4 kDa), Bovine serum albumi. tuberculosis HRa , M. tb HRv, M. th bovis

(66 kDa), Ovalbumin (43 kDa) and Soyabean trypsBICG strain, M. tb CDC1551, M. tb strain C, M. tb

inhibitor (20.1 kDa) were used. Harleem, and M. tb F11 straildowever, sequences
didn’t show homology with known mycobacterial
LCMS-T analysis of SEVA ES-31A antigen serine proteases.

The predominant 2D-PAGE gel spot (ESPISCUSSION
31A) from ES-31 antigen was analyzed by Liquid
Chromatography- Mass-spectometry (LCMS-T) at Mycobacterium tuberculosighe primary
The Centre for Genomic Application (TCGA), Newetiologic agent of tuberculosis, is the world’s leading
Delhi for peptide sequencing. cause of death and hence, new vaccines and drugs
to combat the disease are urgently needed.
RESULTS Extracellular proteins oM. tuberculosisfigure
prominently in new vaccine and drug developrient
SEVA TB ES-31 antigen with proteaseExtra cellular proteins dfl. tuberculosisre proteins
activity was purified fronM tb H, Ra culture filtrate that are secreted or otherwise released by the
antigen by different steps namely ammoniuracterium into its extra cellular milieu. In comparison
sulphate precipitation, SDS-PAGE fractionation artdd the proteins of other cellular fraction bf.
FPLC as reported earliér In this study, ideal tuberculosis(cell wall, cell membrane and
optimum substrate concentration, purification foldytoplasm), the culture filtrate proteins are being
and yield of enzyme were studied in detail. studied in terms of function, immunogenecity and
composition. Many of these proteins have been
Different purification steps gave 3096 foldound to have enzyme activity, including the 58-
purification of mycobacterial serine protease witkDa protein, glutamine synthetaSethe 23-kDa
26% yield and specific activity of 6250 x $QJ/ protein, superoxide dismutaseand the 30- and
mg protein (Table 1). Amongst protease substratg®-kDa complex of proteins, mycolyl transferdse
tested, maximum catalytic activity was observeldarkaryan et &l reported secretion of zinc
with azocasein. The substrate preference wasnretalloprotease in Aspergillosis infection which
the order azocasein > azocoll> BSA> HSA (Tablgossibly aids the pathogen to invade the host. Most
2). The enzyme showed optimum pH of 7.0 amaf the bacterial enzymes and proteases are likely to
incubation temperature at 37C (Figures 1 and contribute in host pathogenecity and may be potential
2). The activity of serine protease at optimumirug targets. However, biology and function of most
pH and temperature was assayed using differeftthe mycobacterial proteases is still not clear.
concentrations of azocasein (5 mg/ml - 50 m@everal studies have demonstrated that glycosylated
ml) and the reciprocal of the enzyme activity wagroteins are key aspects of the immunogenecity and
plotted versus reciprocal of substrateathogenecity ofthe hostorganisttfEarlier studies
concentration. A Km value for azocasein wasom our laboratory showed that ES-31, a
found to be 0.01mM (Figure 3). glycoprotein antigen showing metallo-serine protease
activity was found to be promising in the diagnosis
Further, 2D PAGE analysis of ES-31 antigeaf pulmonary tuberculosis (TB), some forms of
showed two protein spots (A and B) (Figure 4gxtrapulmonary TB like TB Lymphadenopathy, TB
LCMS-T analysis of predominant gel spot (ES-31Aneningitis and in HIV-TB co-infectioA® The
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presence of 31 kDa antigen has also been shoGONCLUSION

in vivo, with identical epitope ah vitro released

ES-31 antigen and was found to be useful as an SEVA TB ES-31 protein, an immunogen
immunological marker for confirming active TBwith metallo serine protease activity from
infection?°Based on the inhibitory studies orMycobacteriumtuberculosis bacilli has been
secretory glutamine synthetase by pathogermparified about 3000 fold for the first time. The
mycobacteria,Harth et al proposed that enzyme showed maximum activity with azocasein
extracellular enzymes released by a bacterium maith a Km value of 0.01 mM. The enzyme showed
be an additional site for drug targetiftdn our optimum pH of 7.0 and incubation temperature
laboratory, the specific serine and metallo proteaaé 37 ° C. Further, study on structure and
inhibitors inhibited growth of mycobacteria thabiological role of this excretory secretory
secretes a serine protease in culture showimgmunogenic serine protease will be of interest.

importance of serine protease for mycobacterial

growth (unpublished observations). There is RSCKNOWLEDGEMENTS

need to focus on the identification and
characterization of specific mycobacterial
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PROGRESSTOWARDS MILLENNIUM DEVELOPMENT GOALS FOR TB CONTROL
IN SEVEN ASIAN COUNTRIES*

V. K. Chadha**

Tuberculosis (TB) is known to afflict with DOTS was expanded in a phased manner to
mankind since ancient timew/ith the advent of 100% in all countries of the region by the year 2006
chemotherapy during 1940s and establishmentTfiere have been steady improvements in case
standardized short course treatment regimen notification and case detection rates with cure rates
1970s and 1980s, it was believed that TB woulmbnsistently in excess of 80%Efficient logistics
surely be conquered soon. Steady declines in casel surveillance systems have been put in place and
notifications were observed in most of théarge strides made in creating a large pool of
developed countries from 1950s to 1980&/’hile manpower trained in TB control. Efforts are being
no such declines were seen in most developintpde to implement all other components of the Stop
countries, a reversal of the declining tren@B Strategy In some countries like India and
occurred in the developed world during late 1980dMyanmat good progress has been made in
New challenges emerged in the form of HI\¢tollaborative TB/HIV activities and there are
epidemic and evolution of multi-drug resistanambitious plans to scale-up the availability of culture
(MDR) TB. ConsequentlyTB was declared a and drug sensitivity testing and provision of second
global emegency by the World Health line drugs to multi-drug resistant (MDR) TB cases.
Assembly (WHA)in 1991 and a frame workPreparations are under way for introduction of these
for TB control was developed in the form ofactivities in other countries.

DOTS (the internationally recommended

strategy for TB controf) Within the framework It is time now to assess whether the
of DOTS, anual targets of 70% case detectioimmense efforts of about 15 years are making
of new smear positive Pulmonary TB (PTB)mpact on TB situation in the community and
cases and 85% treatment success were setwttether we are making enough progress towards
be achieved by the year 2000, which were laténe mid-term goals of TB control set to be
revised to 2005. The principle target of Unitedchieved by the year 2015.

Nations’ Millennium Development Goals

(MDGs) for TB control adopted in the yearMeasuring progress towards MDGs

2000 is to ensure that the incidence rate of TB

is declining by 201% The supplementary There epidemiological indicators for
targets are to halve the prevalence of TB amdeasuring the progress towards MDGs are:-

TB mortality rates by 2015 as compared to

1990 The ultimate goal is to eliminate TB byi. Prevalence of TB disease
2050, when the annual incidence should be less
than one case per million populatfon It is a product of incidence and duration of

iliness. A good chemotherapy programme reduces
To control TB, the DOT strategy was the average duration of iliness. Therefore, in the
introduced in late 1990s in all the seven countriespfesence of an efficient TB control programme,
the region - India, Bangladesh, Pakistan, Myanmarevalence of disease declines more rapidly than
Nepal, Sri Lanka and Bhutan. Population coveragecidence.

*TAI Oration delivered at the First International Conference of South East Asia Region of the Unioff &tadiéBal Conference of Tuberculosis

and Chest Diseases (SEAR-NATCON 2008) — New Delhi — September, 8-10, 2008

**Sr. Epidemiologist, National Tuberculosis Institute, No. 8, Bellary Road, Bangalore-560003; email: vin_chadha@yahoo.com,;
vin_chadha@rediffmail.com; Phones: 080-23441192 (office); 080-23620942 (Residence) 09916493109 (Mobile)

Indian Journal of Tuberculosis



V. K. CHADHA 31

ii. Incidence of TB disease Bacilli (AFB). The survey findings revealed the
average prevalence dfacillary PTB (sputum

It is the most important indicator ofpositive forAFB, either on microscopy or culture,

progress towards MDGs since it reflects the numbierespective of MMR report) in the country at 400
of people who become victims to the diseasper 1,00,000 populatiofhdt was found to be similar

However, it changes slowly even in presence of rural and urban areas. Considering the cousitry’

efficient TB control activities population at that time, about 80% of the cases lived
in villages. These findings were of great value in
ili. TB specific Mortality rate formulating National TB Program (NTP), which was

launched all over the country in the year 1962.
Mortality rates also change quickly in
response to efficient TB control activities. Direct Subsequentlyseveral surveys to estimate
estimation of TB mortality rates in the communityhe prevalence of PTB were carried out in defined
is only practicable through an efficient system afeographical areas of the countsglected by the
vital registration or through verbal autopsy studiesespective investigators on the basis of operational
feasibility (Table 1).The age group of the study
Annual Risk of TB Infection (ARTI) population varied from >4 years to >14 years. Most
which is another epidemiological indicators of T®f the investigators used either MMR or symptom
has been extensively used for the study eficitation for screening while others used bdilo
epidemiological trends of TB, due to its practicabilitysputum specimens were collected from each eligible
Parallel trends in prevalence of TB disease and ARfdividual, during all the surveys. While some
have also been observed in many countries. With alestigators examined sputum specimens either by
its limitations, ARTI remains an important tool toculture or smearthers performed both. Similarly

monitor epidemiological trends of TB. there were variations in the methods used for smear
microscopy (Ziehl-Neelsen technique / flourescent
Review of epidemiological data microscopy)With all these variations, the estimated

prevalence of bacillary PTB varied between 180-
All available epidemiological data is reviewed. 270 per 100,000 populations in different areas and
here under to derive possible inferences on thedifferent points of time*.
epidemiological trends of TB in the seven countries

of our region. Nevertheless, serial surveys in seven
different areas of the country over different time

I. India periods provided opportunities to evaluate the impact
of TB control programs on prevalence of PTB in

Prevalence of TB the community(Table 2). For the study of trends in

these areas, prevalence estimates at subsequent

First reliable information on the magnitudesurveys were standardized by age and sex to the
of TB in India came forth in 1955-58 when a natiorstudy population at the baseline surveys.
wide survey was carried out by Indian Council of
Medical Research to estimate the prevalence of Three surveys in Madnappalle during
PulmonaryTB (PTB). About 3,00,000 individuals 1960-68 and two in Tumkur district during 1960-
>5 years of age residing in a sample of 150 villagek973 revealed increases in prevalence of bacillary
six cities and 30 towns in and around Calcutta, DelfTB, which were not statistically significaht.
Hyderabad, Madanapalle, Patna and Trivandrudowever the increase in prevalence observed in
were screened using mobile Mass Miniatur€ar Nicobar Islands between two surveys carried
Radiography (MMR) of the chest and one sputuout 15 years apart in 1986 and 2001, was
specimen was collected from eligible individuals, fostatistically significarf€. Eight serial surveys in
examination by smear and culture fcid Fast an urban area in Delhi during 1962-1991 and seven
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Table I Prevalence of PTB per 1,00,000 populations

(a) Single survey in selected areas

Prevalence of PTB cases/

100,000 population

State & Study Age Sample Screening
District period (yrs) Size Method Culture  Smear culture
+ve +ve and/or
smear + ve
National
Sample 1955-1958 >4 290 758 MMR . . 400
Survey
Srinagar,
Baramulla &
Anantnag 1978 >4 14226 MMR - - 280
3 &K)’
North Arcot -
KV Kuppam 241
Block 1981 >9 18 688 Symptoms - -
(T.N)®
No_rth Arcot— a) 64
plains 077
(T.N)° a) Symptoms a) 430
1989 >14° p)25  pMMR - - b) 790
485  +symptoms
North Arcot—
tribal MMR
(TN) 1889 >14 16 017 +symptoms 520 470 840
Wardha
(Mah.)** 1982-1988 >4 687401  Symptoms 71 80 182
Raichur
(Kar.)*? 1988-1989 >14 40 496 Symptoms - 760 1090
l(\:/lorlejr)lg 1991-1992 >14 11 097 Symptoms - - 1270

J& K: Jammu & Kashmir, T.N: Tamil Nadu, Mah.: Maharashtra, Kar.: Karnataka, M.P: Madhya Pradesh

-: Not available

Indian Journal of Tuberculosis



V. K. CHADHA 33
Table 1 Prevalence of PTB per 1,00,000 populations

(b) Serial surveys in selected areas

Prevalence of PTB cases/ 100 000

State & Study Age Sample Screening population
District period  (yrs) g g Method ~ Culture  Smear culture
+ve + ve and/or smear
+ve
Tumkur 21021 314 281 410
(Kar.)** 1960-1961 >9 24785  MMR 399 262 444
Madanappalle 1960-1961 46 888 681
(AP)°® 1962-1964 >14  4629% MR ) ] 501
1965-1968 84 486 483
Delhi*® 1962 21 344 400
1964 22 621 700
1967 24 803 700
1969 >4 24808 210
1972 26 132 MMR - - 280
1976 26 686 320
1982 25 583 360
1991 27 838 330
Bangalore 1960-1961 43 889 406
rural "2° 1962-1963 40 633 372
(Kar.) 1964-1965 ., 40405 337
1966-1968 41213 393 - -
1974-1975 15 243 MMR 320
1984-1986 21924 438
Chingleput 1968-1970 206 609 800 570 1070
(T. N2 1971-1973 101 331 819 476
1973-1975 104 789 868 496
1976-1978 >9 112142 o 815 406 -
1979-1981 115 164 759 436
1981-1983 120 118 767 471
1984-1986 121 877 689 423
Car Nicobar 1986
23 >14 9514 410
(A &N) 2000-2001 10 570 Symptoms - 729 -
Thiruvallur 1999-2001 83 425 609 326
(T. Ny 2001-2003 >14 85474 MMR + 451 257
2004-2006 89413  symptoms 311 169

Kar.: Karnataka, A.P: Andhra Pradesh, T.N: Tamil Nadu, A &N: Andaman & Nicobar; -: Not available
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surveys each in selected aredfkural Bangalore Diagnosis of bacteriologically negative PTB

and Chingleput districts during 1960-1989 and 1968sputum negative f#kFB on microscopy and culture

1986 respectively revealed minimal declines ibut X-ray suggestive of PTBgquires follow-up of

prevalence of bacillary PTB, which were noK-ray suspects with a course of antibiotics which

statistically significartf-?2 was not followed in these surveys. Therefore, the

estimated prevalence of bacteriologically negative

The above mentioned serial surveys weleTB at 1.5-4 times the prevalence of bacillary PTB

carried out before the implementation of Revisedlring different surveys should be viewed with

National TB Control Programme (RNTCP)caution.

adopting DOTS. After the introduction of RNTCP,

three surveysarried outin Thiruvallur between Incidence of TB

1999 and 2005 revealed statistically significant

decline in prevalence of bacillary PTB - 12.6% Direct estimates of incidence of PTB have

per year in prevalence of culture positive PTB arltken made during a limited number of community

12.3% per year in prevalence of smeasipfve based studies (table 2).

PTB?%. During this period, the estimated average

case detection rates of new sputum smear positive In rural Bangalore, during the 1960-1968

cases of PTB in this area was 86% and thdour serial surveys, new cases of culture positive

treatment success was 77@n the other hand, PTB were identified at the subsequent sur¥eys

statistically non-significardeclines of about 2.5% Uneven trends in disease incidence did not permit

per year had been observed during 1968-19864dny interpretation regarding its trendsabile 3).

the same areas. Moreover many new cases occurring in the

Table 2 Annual incidence rate of culture /smear positive PTB per 1,00,000 population in selected areas

Incidence rate /100,000 population
Study Area F?tu_d;a Agngroup Sample Size
erio (in Years) Culture +ve PTB  Smear +ve PTB
1961-62 34 476 132
Bangalore Rural 7965 64 >4 32194 79 -
1964-68 31381 99
1971-73 213 307 352 157
1973-75 38 461 250 142
Chingleput# 1976-78 -9 44 091 251 106
1979-81 50 794 207 104
1981-83 56 067 209 127
1984-86 65 826 189 113
North Arcof 1981-82 19 129
1082-83 >9 19570 - 110
. 5
Thiruvallu” 200103 14 60009 ] 126

Years indicate period of survey -: Not available
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intervening period were missed as a result of cusenong persons reporting with pulmonary
or death. symptoms at the health centers in the area during
the period intervening between two surveys.

In Chingleput, in addition to serial surveyDuring different rounds of these surveys,
every 2.5 years during 1968-86, selective cageidence of culture positive PTB varied between
finding and passive case detection were ald89-352 per 100 000 populatiohds The
undertakef?2 Selective case finding wasincidence of smear positive PTB varied fro@81
undertaken every 10 months among individualls7 per 100 000 populatioti§>2 The observed
with any abnormal pulmonary shadow on X-rageclines of 4.3% and 2.3% per year respectively
or pulmonary symptoms at the previous survday the incidence of Culture positive PTB and smear
and also among those absent at the previopasitive PTB during this period, were statistically
survey Passive case detection was undertaksignificant.

Table 3 TB disease prevalence surveys in other countries

Prevalence of PTB cases/

Area Suryedy Ag & Sample SI\(/:lrEiﬁchg 1,00,000 population
peno Size etho Smear +ve Culture &for
smear + ve
1964-

National level pve >9 24590  Symptonis 180

1987-

National level 88 >14 25102 Symptoms* 870
Bangladesh o
74 Upzillad 2001  >11 266189 Symptoms* 24
49
Matlab 2004-05 >14 59395  Symptoms** 95
(arural area)
Karachi,
Rawalpindi & No
Lahore 1961-62  >9 6456 screening 186
Pakistan  divisions®
National level* 1987 >14 22457 Symptoms* 174
National level? 1972 >14 35206  Symptoms* 183
Myanmar
National level 2006
Symptoms+
Sri Lanka National levél  1970-71 >14 27500 MMR 234

? Age in years$1 sputum specimen collected from all eligible, *2 sputum specimen; ** 3 sputum specimen;
“Report not yet available
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In NorthArcot, incidence of smear positiveobserved as 2:1. In Chingleput, this ratio was
TB was estimated atlD per 100 000 populationobserved to increase from 2.5 to 3.9 for culture
during 1981-8%3 positive cases and from 2.5 to 4.2 for smear positive

cases during 1968-8%6 This increase signified

In Thiruvallur, incidence of smear positivefurther accumulation of old cases due to poor
cases among adults, between two surveys carrteghtment completion rates besides low case finding
out between 1999 and 2003 was 126 per 100,08fficiency under the NTP. However, this ratio was
population®. Passive case finding at the healthbserved as 2:1 in Thiruvallur during 2004 in the
centers was also included in this estimation. period of RNTCP implementatiét

Ratio of prevalence to incidencef PTB Annual Risk of TB Infection
can also provide important clues about the efficiency
of TB control programs. A poorly functioning A number of tuberculin surveys were
program increases this ratio by increasing ttaarried out in different parts of the country during
duration of illness due to diagnostic delay and failutbe later half of last centurgluring which period
of treatment in a significant proportion of cases. ARTI rates were found to vary between 122%
well functioning programme, on the other handerial surveys were carried out in rural Bangalore,
reduces this ratio by decreasing duration of tH&odaballapur and Chingleput. While an increase in
disease. During the pre-chemotherapy era, tARTI was observed in Dodaballapur during 1974-
average duration of infectiousness of a sme@® and in Chingleput during 1969-84, an average
positive case was found to be about two years aadnual decline of 3% per year was observed in rural
therefore the ratio of prevalence to incidence w&angalore during 1961-84.

Table 4 Tuberculin surveys in other countries

Sample  Age group

Area Year . Estimated ARTI
size (Years)
0.6%(5-9 years)
Bangladesh  National Lev&l 1964-66 4971 5-9 1.2% (10-14
years)
Selected urban and rural 0
areas 1949-54 7-14 5.2%
Pakistan Karachi, Rawalpindi, 1961 g5 422 0-9 2.8%
Lahore division®
National Level* 1974-78 4425 0-9 1.1%
Myanmar National Levéf 1972 1.2%
sub-national surveys in i i ok
Nepal 17 selected are¥s 1985-95 6-10 years 2.1%
National Level* 2006-07 5-7 0.9%
Sri Lanka National Levét 1970-71 1160 5-9 1.8%
Bhutar?® Thimphu, Mongarand 49 1736 6-14 1.9%

Bumthang dsitricts

*National level estimate for 1994 on compiling data from all areas.
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Since nearly all the earlier surveys were Verbal autopsy based studies to estimate
carried out in limited geographical areas in SouffiB-mortality rate have been undertaken in two
India, a nation—wide tuberculin survey was carriestates nameljndhra Pradesh and Orissa under
out during 2000-2003. For this purpose, thihe leadership of Tuberculin Research Centre,
country was divided into four zones, eachennai. The results are in the process of
comprising 25% of the countiy’populationThe finalisation.
objective was to estimate the averddrT| in each
of the zonesThe estimatedARTI rates were: Il. Other countries
South zone-1%, East zone-1.3West zone-

1.6%, North zone-1.9%*%*. In all the zones, Prevalence of TB disease

higher levels of transmission of infection were

observed in urban areas compared to the rural. Four other countries in the region have
carried out surveys to estimate prevalence of PTB

Recently, state level surveys have bediiable 3)*52
carried out in Orissa, Andhra Pradesh and Kerala.

ARTI in Orissa and Andhra Pradesh were estimated In Bangladesh, two national level
at 1.7% and 1.5% respectivély’ In Kerala, data surveys have been carried out in 1964-66 and
suggested a low rate of transmission of infection987-88°4". During the first survey, one
even though ARTI could not be estimated due &putum specimens were collected from persons
the absence of identifiable cut-off points (antiwith pulmonary symptoms while only two
mode, mode) on the frequency distribution cfpecimens were collected during the second
reaction sizes. survey. The age-groups of the study population
also differed. Consequently, the results of the

During the period of RNTCPtwo surveys were vastly different and not
implementation, estimated ARTI rates during threeomparable.
rounds of surveys in Thiruvallur during 1999-

2005, varied between 1.2 -1.6%. There was an A national level survey was also carried out

average decline of 6% per year during this Pakistan during 1987 and the prevalence of smear

period. positive PTB was estimated at 174 per 100 000
population&.

Trends are also available from Bangalore
city and peri-urban villages of Rural Bangalore In Myanmar, 2 national surveys have been
from the period overlapping the pre- RNTCP ancarried out in 1972 and 2006 respectivelfhe
RNTCP period. RNTCP was introduced imesults of the second survey are awaited and shall
Bangalore districts during 1997 and full populatiothrow light on the epidemiological trend of TB in
coverage was achieved in 2001. Average yeamjyanmar.
decline of 4% was observed in Bangalore city
between two surveys carried out in 1998 and A classical survey employing all available
200862 In peri-urban villages of Bangalore districtiools was carried out in Sri Lanka during 1970-71
an annual decline of 3% was observed betwewien the prevalence of culture positive PTB was
two surveys carried out in 1992 and 2606 estimated at 234 per 100 000 populdfion

TB-specific mortality rates Annual risk of TB infection
Annual TB-specific mortality rate in rural One national level survey has been carried
Bangalore was estimated at 80 per 100 000, wheat in most countries and the latest available

study population was followed-up during the seriastimates in these countries varied between 1-
surveys from 1960 to 1968 1.8%550-54 (Table 4).
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In Nepal, a number of sub-national surveysiortality rates for each coun#/. The estimates
were also carried out during 1985-95, from whichre revised every year, using new information
the national level estimate of ARTI was derived fagenerated through epidemiological studies in the
1994*. However, this was not comparable to theommunity and routine surveillance data under
ARTI estimates from the national survey in 200N TPs. The estimates of incidence thus obtained
since most of the earlier sub-national surveys weaéso provide the basis for estimating case
carried out in areas with high expected rates detection rates under NTPs of individual
transmission of infection. Therefore, trends in ART¢ountries.
are not available from any of these countries.

The estimates of incidence are generally

In Bhutan, a tuberculin survey was carriederived as under :-
out during the year 1991 in a sample of easily

accessible schools of 3 districtBhe ARTI was (i) Numbers of new cases reported
estimated at 1.9%. under NTP are divided by the
estimated fraction of all new cases
No studies have been carried out on occurring in the community that have
incidence of TB or TB-mortality in any of these been reported.
countries.
(ii) Application of Syblo’s equation:
Summary of epidemiological data According to this equation, every one
per cent oARTI estimated in children
The above review suggests that the data corresponds to an annual incidence of
on epidemiological trends of TB has been available 50 sputum smear-positive cases of PTB
from a limited number of areas in India. In the per 100 000 populatiéh Incidence of
pre-DOTS period, either there were no declines smear negative PTB and extra-
in the estimates of various epidemiological pulmonary TB is estimated based on
parameters or the declines were miniméhe the published data on proportion of
significant decline in prevalence of PTB in cases that are smear positive in each
Thiruvallur during the DOTS-period is on age group.
expected lines since prevalence shoubérge
quickly in response to efficient TB control The estimate of prevalence of TB is derived

activities However, the direction and scale obn multiplying the estimated incidence of TB cases
change in other areas of the country would depehby their average durationAverage duration is
on the initial magnitude of disease burden armbllated after estimating the durations of all types of
efficiency of control activities. Significant change3B cases by HIV status treated under DOTS and
in risks of infection have been observed from twoutside DOTS programs and those untreatdid.
areas in south India during the period of RNTC&vailable information on delay in diagnosis, case
implementation. However no comment detection and outcome of treatment among cases
whatsoever can be made about the epidemiologitadated is used for this purpose.
trends in other countries.
The estimate of TB-specific annual
Trends of TB based on epidemiological models mortality rate is derived on multiplying the
estimated incidence of TB cases by their average
In the absence of sufficient data frontase fatality rate.Average case fatality rate is
epidemiological surveys, mathematical models hacellated after estimating the case fatality rates
been developed by Corbett eté.alhe World Health among all types of TB cases by HIV status treated
Organization, (WHO) uses these models to estimatader DOTS and outside DOTS programs and
prevalence of TB, incidence of TB and $§Becific those untreated.
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These modeling exercises have revealed trether HBCs in the region ranked,8" and 19
following trends :- respectively. Sri Lanka and Bhutan were
estimated to have the lowest rates of incidence
i Prevalence of TBCompared to and TB-mortality among the regional countfies
1990 levels, prevalence of TB (all
cases) declined in all the seven About 0.4 million (25 per 100 000
countries of the regiénThe decline population) people died of TB in the region
by the year 2006 varied from aduring 2006. India alone contributed to about
minimum of 27% in Sri Lanka to 74%20% of TB deaths globalby Unfortunately,
in Bhutan. In India, this decline wasthese rates translate into case fatality rates of
48%. about 15% suggesting introspection into
implementation of program activities.
ii TB-specific mortality rate TB-
mortality rates also declined in all There are about one million people co-
countries ranging from 20% in Sriinfected with HIV and tubercle bacilli in the
Lanka to 70% in Myanmar In India, region. India has the highest number of
this decline was 31%. PLWHIVs after SouthAfrica while HIV
prevalence per capita is highest in Myanmar
ili Incidence of PTB Except Nepal among the countries of the regiohligher
and Bhutan, no reduction in incidenceéncidence rates of TB cases among dually
of smear positive PTB cases isnfected individuals also threaten the health of
estimated to have occurred in otheHIV negative individuals.
countrie$. Perhaps, it is too early to
expect the incidence to fall, since MDR-TB cases have been reported by
most of the TB incidence today is all countries in the region. In six countries
consequence of infections acquirefexcept Sri Lanka), about 3% of all new TB
long ago when the rates ofcases are MDR. One case out of every five
transmission of infection and life timeMDR-TB cases in the world occurs in Inélia
risk of developing disease would hav@ here is thus a considerable burden of MDR
been higher than at present. cases in the region.

The trends as above may be consideréthse detection and treatment success
reliable since the estimates in different years have

been derived using a uniform approach. All the countries either achieved or were
close to achieving the target of 85% treatment
Present TB situation success in the target year of 200®verall, about

1.2 million estimated new smear positive cases

About 24% of the world’s populationemerged in 2005, of which about 0.7 million were
living in our region bears about 30% of the diseasketectef. Therefore, the overall case detection
burden in terms of incidence of TB caseBhe rate in the region was 60%. While Myanmar and
absolute incidence of all TB cases for the ye&ri Lanka achieved the CDR targets of 70% in
2006 was estimated at 2.7 million (174 per 108005, only Sri Lanka achieved both the targets in
000), of which 1.2 million (78 per 100 000) wer005’. Myanmar and Bhutan have achieved both
smear positive cases In India alone, about 1.8the targets in 2006 and India in 2687 Other
million new episodes of disease accounted for otteree countries are close to achieving these targets.
in every five cases in the wofldindia is thus However, three countries of Indian sub-continent
ranked first in the list of 22 High Burden Countriealso account for 30% of the undetected cases in
(HBCs)®. Bangladesh, Pakistan and Myanmar atbe world.
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Prospects of achieving MDG targets is, therefore, too complex to make predictions.
Therein lies the importance of continued monitoring
It is estimated that the impact targets aff the epidemiological trends of TB in the years to
changes in prevalence and TB-mortality rates magpme.
be met in the region as a whole by 2015 provided
the estimated rate of change between 2001- 2006 Mathematical models are based on various
continue in future However, the expected declineassumptions like proportions of incidence TB cases
in mortality may not be achieved in high HIVthat are reported by NTPs, trueness of Styblo’s
prevalence States of India according to anothequation, error free reporting of treatment outcomes,
modeling exercisé This underlines the role of anti-proportion of cases treated outside DOTS programs
retroviral therapy (ART) to HIV-positive TB cases.or untreated, etc. Consequently, it is important to
monitor the disease trends through community based
With roughly 30-40% of the populationepidemiological studies. WHO task force on TB
presently harboring tubercle bacilli, new TB casémpact measurement has recommended all HBCs to
shall continue to emerge in large numbers foraarry out two disease prevalence surveys between
number of years to come. However, the rates nbw and 2015. In case a survey has been carried
transmission of infection seem to be declining asoait between 1990 and 2007, like in Myanmar, then
result of DOTS programs as also observed in maage survey may be carried out in fufure
other countries. Therefore, once the cohorts of older
people with higher prevalence of infection are Consequentlyas stated above, India has
replaced by cohorts of younger people with lowgalanned serial surveys to estimate prevalence of TB in
prevalence of infection, the incidence rates of T&x more districts besides Thiruvellur- Rural Bangalore,
disease are expected to start falling. Also, with thdardha (Maharashtra), Jabalpur (Madhya Pradesh),
change in age at first infection, the life time risk dBanda (Uttar Pradesh), Mohali (Punjab) and Balabhgarh
developing TB disease should change. Reduction(idaryana). Presentlysurveys to obtain baseline
incidence is also crucial for further reductions iestimates of prevalence of bacillary PTB are in progress
prevalence and mortality. in these areas. It has also been planned to repeat the
zonal tuberculin surveys. National level surveys to
On the other hand, implications of HIVestimate prevalence of PTB have also been planned in
epidemic will depend on the extent to which iBangladesh and Myanmar and sub-national surveys
increases transmission of tuberculous infection. Amave been planned in Pakistan. National level tuberculin
slackening in control efforts, rapid urbanization anslirveys have been planned in Bangladesh, Pakistan,
MDR -TB shall also have opposing influences. The®&hutan and Sri Lanka.
factors may reverse the biological balance in favour
of the tubercle bacillus. While the community based
epidemiological studies play an important role to
TB could eventually be eliminated by monitor the epidemiological trends of TB in future,
reducing the infection rates to zero. But since these are operationally cumbersome and cost
the incubation period of TB can be a life time, prohibitive. Such studies may also become
the zero infection rates will have to be impracticable once disease burden declines to
maintained for at least three generations to sufficiently low levels. Therefore, all efforts must
eliminate all infected populations. be undertaken to strengthen the routine surveillance
under NTPs as the ultimate tools to reliably reflect
Monitoring epidemiological trends of TB in on disease trends. When most of the incidence cases
future get reported under NTPs, the trends in annual case
reporting rates would reflect the trends in incidence
Control of TB would ultimately, depend uporprovided the case finding efficiency remains stable
multiple factors which interact with one another. lbver the years. The mean age of reported new cases
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can also provide clues to the epidemiological trends
of TB, provided the accessibility of services t
different age groups is uniform. In presence of'a’
well-functioning TB control program, the mean age
of notified cases should increase over the years and
vice versa. Strengthening of death certification afd-
vital registration systems are also needed to monitor
trends in TB-mortality rates on a long term and
continual basis. 12.

CONCLUSION
13.

TB remains a major cause of ill health
and death in the region accounting for 30% of
the global burden of disease. Significant 1%
advances have been made in TB control and we
are in a position to achieve the mid-term goals
of halving prevalence of TB and TB-mortality 15.
by 2015. Whether we shall achieve the goal of
reversing the trends in incidence of TB would
depend upon how well we perform and face 1.
various challenges in the coming years.

17.
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| STATUS REPORT ON RNTCP*

DHITS-
e auing kw TH.

RNTCP has nearly achieved its twinThe treatment success rate amongst the new smear
objectives of NSP case detection and NSP successitive PTB cases registered in the third quarter 2007
rate at the national level again during the 3rd quartesr,87%. The sputum conversion rate and cure rate
2008. With this, the annualized New Smear Positianong the new sputum positive cases was 90% and
Case Detection Rate (NSP CDR) for the year 2088% respectively. The default rate among NSP (5.9%),

from the first three quarters is 73%. NSN (7.4%) and re-treatment cases (14.4%) is
showing a declining trend but the current rates are still
RNTCP performance in third quarter 2008 a cause of concern.
During this quarter, over 1.7 million suspects During the third quarter, the internal

were examined, 228,198 sputum positive cases wekaluations undertaken at the national and state level
diagnosed, and 384,005 TB cases were registeredHave once again highlighted the need that in few
treatment. The annualized total case detection ratelistricts there is a need for improvement in
134 cases per 100,000 population. The new smesapervision and monitoring, training/update training
positive TB case detection rate (annualized) for tloé the field level staff and validation of data prior to
third quarter 2008 was 72% of the estimated casegpmission of quarterly reports. It is, therefore,
with a total of 154,598 new smear positive cases beimgportant that we focus on patient centered
registered for treatment. In addition, 98,334 new smeaupervision and monitoring at all levels, training both
negative cases, 56,084 new extra pulmonary cas@stial and update- be undertaken periodically and
51,909 smear positive re-treatment cases and 22,608tinue to observe ‘zero tolerance’ to falsification
‘Others’ were also initiated on treatment in this quartesf data under the programme from all levels.

Population in India covered under DOTS and Total
Tuberculosis Patients put on treatment each quarter
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*Dr. L. S Chauhan, DDG (TB), Directorate General of Health Services, Ministry of Health and Family Welfare, Governmest ieinddelhi
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Table: Performance of RNTCP Case Detection (2008 third quarter), Smear Conversion (2008,second quarter), and Treatment Outcome (2007 third quarter)

New No of new No. of Three
: No of Total ; smear Annualized smear No of smear month Cure Success
Pc_)pulatlon Susp_ects Smear patients Annualised positive new smear negative new EP positive re- conversion rate of rate of
State (in lakh) examined positive registered total case patients positive case cases cases treatment rate of new new
covered by per Iak_h patients for detection registered | detection rate| registered registered cases new smear| >mear smear
RNTCP population diagnosed | treatment rate for (%) for for registered positive positive | positive
treatment treatment | treament for patients | Patients | patients
treatment
Andaman & Nicobar 4 239 114 197 192 79 17 103% 49 43 19 979 81% 8B%
Andhra Pradesh 822 159 18520 28609 139 12358 60 80% 7798 3054 4128 9P% B7% 89%
Arunachal Pradesh 12 246 295 633 211 208 69 92 164 107 75 90ph 45% B7%
Assam 299 123 5747 10142 136 4397 b9 78% 2802 1292 974 90% 86 % 8%
Bihar 938 91 11366 21544 92 8428 36 489 7348 1549 2061 88% 78% 86%
Chandigarh 11 337 460 619 233 212 0 84% 116 18( 64 92% 89% 9%
Chhatisgarh 236 113 3019 6723 114 2476 42 52% 2694 87B 353 88po 3% 7%
D & N Haveli 3 224 79 109 166 43 66 82% 21 20 16 91% 91% 91pb
Daman & Diu 2 342 34 62 132 12 2p 32% 25 7 5 92% 83% 93pb
Delhi 171 231 6372 12816 300 3604 g4 899 2074 4029 1887 89% 8T% 7%
Goa 16 192 272 466 114 144 35 449 105 117 66 90% 80/% 80%
Gujarat 564 176 15001 19961 142 8805 52 78% 2676 2447 4496 91% 87% 7%
Haryana 238 156 5724 9109 153 3304 b6 59% 1781 1519 1931 89% 85% 6%
Himachal Pradesh 66 233 2038 3343 204 1237 76 80% 649 691 532 9% 7% 0%
Jammu & Kashmir 124 123 1653 2677 87 1254 B 43% 417 59p 336 91% 8[7 % 8%
Jharkhand 300 126 5450 10165 135 4338| 58 7% 3489 788 701 906 g43% D0%
Karnataka 574 192 10240 16568 115 6378 44 59% 3679 3145 2282 86% 17% 9%
Kerala 342 186 3406 6122 72 2636 31 629 1167 147D 634 83% 82% 4%
Lakshadweep 1 58 0 0 0 0 q 0% 0 0 0 100% 100p6 100%
Madhya Pradesh 693 115 11960 20839 120 7479 43 54% 6575 2387 2951 88% B3% 86%
Maharashtra 1069 150 19161 34395 129 13118 49 61% 8372 5883 4075 90% B4% 86%
Manipur 26 139 363 1071 163 256 39 52% 362 222 74 85% 81/% 83%
Meghalaya 25 159 584 1247 197 396 2 83% 262 334 133 84% 82% 3%
Mizoram 10 247 273 698 285 212 87 115% 191 182] 36 95% 95/% 9%5%
Nagaland 22 148 376 773 141 305 6 74% 188 12( 110 92% 88% 88%
Orissa 399 136 7357 12665 127 5658 b7 67% 3146 2180 1012 86% 8% 6%
Puducherry 11 293 388 322 120 147 b5 73% 47 82 44 899 84% 8p%
Punjab 266 157 5948 9853 148 3833 b8 61% 1874 2096 1622 87% 81 % 7%
Rajasthan 646 139 18182 29085 180 10720 66 830 8235 35p4 5530 94% 8% 90%
Sikkim 6 345 203 412 277 125 8y 1129 79 118 56 90% 8716 871%
Tamil Nadu 664 206 11195 21239 128 8366 b0 67% 5491 4463 2226 90 85% 6%
Tripura 35 145 437 685 78 379 43 58%| 107 115 59 96% 87pb6 90%
Uttar Pradesh 1909 155 43206 70200 147 297866 62 6§% 201B7 7500 9768 9% B5% 88%
Uttarakhand 95 178 2347 3432 145 1265 b3 56% 830 548 626 88% 8B% 47%
West Bengal 879 156 16428 27224 124 12645 58 7% 5382 4461 3027 8§% 4% 86%
Grand Total 11477 152 228198 384005 134 15459 b4 72% 98334 56084 51909 90% 84% 8%

1 Projected population based on census population of 2001 is used for calculation of case-detection rate. 1 lakh = GRAIGO0 pop
2 Smear positive patients diagnosed, include new smear positive cases and smear positive retreatment cases
3 Total patients registered for treatment, include new sputum smear positive cases, new smear negative cases, new eytcagesmuosa others ,relapse,failure,TAD and retreatment others
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Major activities during the quarter began the Cat IV services in August 2007 are making
encouraging progress and at the end of this quarter
Involvement of Medical Colleges 182 MDR-TB cases were on treatment in these two

states. Both these states are now in the process of
The Zonal Task Force (ZTF) workshop&xpanding the DOTS-Plus services to a few more
for the involvement of medical colleges were heldistricts each. The national level DOTS-plus training
during the months of August and Septmeber’2008as undertaken for the States of Tamil Nadu, West
at Patiala (North Zone), Trivandrum (South ZoneRengal and the phase two districts of Gujarat and
Raipur (East Zone) and Goa (West Zone). Thédaharashtra.
workshops highlighted the highly impressive
progress that has been made in all the zones andlByHIV collaboration
the end of 3Q08, 263 medical colleges have been
involved for providing RNTCP diagnostic and Under the revised framework an
treatment services for TB patients seeking healihtensified TB/HIV package of services’ has been
care from them. This has been possible largelytroduced for states with higher burden of HIV
because of the leadership and commitment shoyndhra Pradesh, Goa, Karnataka, Maharashtra,
by the programme managers and the faculties M&anipur, Mizoram, Nagaland, Pondicherry and
the medical colleges in addressing the problem ©&mil Nadu). During the quarteiraining material
tuberculosis in the country. The implementation dér Intensified Package has been prepared in July
the recommendations made during the worksh@008 and put on the website of tbcindia.org for
will further strengthen the involvement of medicalvide dissemination in nine high HIV prevalence
colleges. states. Training of master trainer on intensified
package of services has already completed in all
Accreditation of Intermediate Referencethe 9 statesWith the development of the district
Laboratories level action plan for the implementation of the
intensified package during the training, it is
Two intermediate reference laboratories afxpected that all the 9 states will implement the
Andhra Pradesh and Delhi were accreditedMor intensified package of services including the
TB culture and DST during this quarter. Anotherecording of HIV status, CPTand ART on the
nine IRLs (Kerala, Haryana, Rajasthan, West Bengteatment card and TB registers during tHe 4
Tamil Nadu, Uttarakhand, Jharkhand, Uttar Prade<p08.
and Orissa) and four medical college labs are
presently under the accreditation process and dngolvement of NGOs and PPs
expected to be accredited fbt TB culture and
DST in 2008-09. The state level drug resistance The revised RNTCP NGO-PP schemes
surveillance has started in the State of Andhwegere approved by the Government of India during

Pradesh from September 2008. the quarter from sL October 2008.1t is expected
that these revised schemes will further encourage
DOTS-Plus Services participation and contribution of the NGOs and

PPs for the tuberculosis control activities in the
DOTS Plus services for the managemegountry.

of MDR TB have been expanded to another four
states (AP, Delhi, Haryana and Kerala) bringing the The Catholic Bishops’ Conference of
total number of states which have initiated DOTBdia (CBCI) is facilitating implementing RNTCP
Plus services to six. These four states have starsedvices in all Catholic health facilities in 11 states
enrolling MDR suspects for culture and DST andf India. During the quarter, state level personnel
are expected to commence the Cat-1V treatmenere recruited and six state level workshops were
services shortly. Gujarat and Maharashtra whicgonducted. The training and sensitization at
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institutional level has started. Assessments #fdvocacy, Communication and Social
Catholic health facilities prior to signing of MoUsMobilization (ACSM)
for the new NGO-PP schemes are in progress. It is
expected that all dispensaries, major hospitals, During the quarter, the preparation for
Community Care Centres and Medical CollegeSCSM capacity building training workshops
under the aegis of the CBCI will participate imwas initiated with the discussion with National
RNTCP agper national policy. Institute of Health and Family Welfare
(NIHFW). TORS were discussed and field visits
The RNTCP PPM IMA Project supportecby the NIHFW were facilitated by CTD and
by round-6 of the GFATM (April 2007 to Marchdetailed budget and plan have been finalized.
2012) has successfully completed the first year ©he proposed workshops are planned to be held
the project. A national level review workshop of théor State TB officers, IEC Officers and
IMA was held at Kovalam on 9th -10th August 2008 ommunication Facilitators in four batches of
which was attended by President and Secretaries3@ each in the months of November and
all State branches. December 2008.

TUBERCULOSIS HEALTH VISITORS' COURSE

The 2009-2010 Tuberculosis Health Visitors’ Course of 9 months’ duration willbe
conducted at the New Delhi Tuberculosis Centre. The minimum qualification for admigsion
to this course is 10 + 2 with science and/or hygiene. Science education up to clasg 10 is
essential. Application forms for admission to the course can be obtained from the Seqretary
General, Tuberculosis Association of India, 3, Red Cross Road, New Delhi-110 001 The

last date for receipt of applications i§'3@pri|, 2009.

Indian Journal of Tuberculosis



Case Report

EXTENSIVELY DRUG RESISTANCE (XDR) TB IS NOT ALWAYS FATAL

N.K. Jain' S.P. Agnihotri?, Krishan K. Sharma®, Shikha Gupta® and Pawan Gupt&

(Received on 11.6.2008; Accepted after revision on 4.12.2008)

Summary. The chance of incidence of XDR TB is on the rise due to improper use of second line anti-tubercular
drugs. XDR-TB is very difficult to treat successfully and is often referred to as “virtually untreatable form of
TB”. We herein report a case of XDR TB confirmed by bacteriological examination in a WHO recognised
laboratory who after 12 months of regular treatment improved both clinically and radiologically with sputum
smear conversion. To the best of our knowledge, there has been no previous report of any similar case in
literature. [Indian J Tuberc 2009; 56:48-50]

Key Words:XDR-TB, Case report, Improved

INTRODUCTION from multiple physicians. Drugs given irarious

S . . combinations were: Kanamycin(K)AB(P), Ofloxacin/
Octob ngogBt ddeflnlt_lgn was reit\:lste.d ml Ciprofloxacin/Levofloxacin(Q), Cycloserine(Cy),
cro ter t 0 descrit de Ca.fses nat INVolGhionamide(Et), Roxithromycin(Ro), Isoniazid(H),
resistance 1o isoniazid, ritampicin, amfEtambutoI(E), Pyrazinamide (2). In year 2000-01, patient
flouroguinolone, and any of three injectabl ook nine month KEtPQHEZ, followed by 16 month

irg gs%gaféilzr:tic: ’ fl;ﬁz?én¥g'?r:;|i ir::;éfr: ZEtPQHEZ irregularlyln 2003, mycobacterial culture
k . and sensitivity report (Myco C/S) sh istan
measures recommended in thW@1O’s Stop TB y report (My ) showed resistance

. e to HERK an tient ton EtPQZE ,which h
Strategy. XDR-TB is very difficult to treat ° and patient was put o QZE ,which he

efaulted after seven months. Myco C/S report in
successfully, as there are very few drugs le bo5 showed resistance to HSRQ. During 2005-
to which the organism is still sensitive '

. 06, patiet took RoHEZ i larly for 1
Tuberculosis Research Centre (TRC) 'Einﬂi;@ ook CyQRo iregularly for 15

Chennai, India is a part of the WHO Supra-
National Reference Laboratory Network, and Examination was normal except for
is recognized to perform drug sensitivity testingvidence of grade Il clubbing and bilateral

for_seco_nd—llne drugsWe herein report_ a repitations with occasional rhonchi on
patl_entwnh XD.R'TB who responded to reV'Segluscultation. Investigations showed normal
anti-tuberculosis therapy haemogram, urine analysis and biochemical
investigations. ECG was normal. ELISA for
CASE REPORT HIV was negative. Three separate samples of
sputum examined foAcid Fast Bacilli(AFB)

A 30-year old male, known case of drugvere positive. Chest roentgenogram showed
resistant pulmonary tuberculosis, presented teft upper and mid zone(MZ) fibrocavitary
outpatient department in February 2007 witbdisease with right MZ thick walled cavity and
complaints of cough with expectoration, low gradeld healed bilateral diffuse calcified lesions
fever, weakness and malaise. Patient was on secqfigure 1). Due to persistently positive sputum
line anti-tuberculous treatment since last seven ye&s$ AFB with Myco C/S reports of MDR-TB
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Fig.1: Chest roentgenogram showing left upper adg. 2: Chest roentgenogram showing marked

mid zone (MZ) fibrocavitary disease with reduction in left upper MZ fibrocavitary
right MZ thick walled cavity and old healed disease with almost complete resolution of
bilateral diffuse calcified lesions. right MZ cavity.

and history of multiple spells of ineffectiveweight and appetite. In between, patiemihly

chemotherapyhis sputum was sent tbBRC, respiratory complaint was mild occasional

Chennai on 27 December 2006 for Myco C/6ough, others being reddish discolouration of

to secondline drugs. Report received on 28&kin and tingling and numbness in hand and feet.

March 2007 was suggestive of resistance With further symptomatic treatment, these

Kanamycin, Ethionamide, Ofloxacin,complaints have decreased.

Streptomycin, Isoniazid and Rifampicin, putting

the patient under definition of XDR-TB. Now

the treatment was revised and the patient wB4SCUSSION

put on injection Capreomcin with oral

Moxifloxacin, PAS, Clarithromycin, As XDR-TB is resistant to first and

Clofazimine, Ethambutol. Capreomycin wasecond line drugs, treatment options are

stopped after six months with continuation o$eriously limited. It is, therefore, vital that TB

rest of the medicines. control is managed propetlWHO estimates

that there were almost half a million cases of

Patient is on regular therapy sinspril  Multi-Drug Resistant TB (MDR-TB) worldwide

2007. On Follow-up, his smear fé&fFB and in 2004, and MDR-TB usually has to occur

mycobacterial culture done in January 2008 arfefore XDR-TB arises. Findings from the only

April 2008 were negativeAs on 30-08-2008 global study carried out so far showed that in

patients sputum smear was negative, culturgome places as many as 19% of MDR-TB cases

report was awaited. Chest roentgenograwere in fact XDR-TB.

showed marked reduction in left upper MZ

fibrocavitary disease with almost complete The first outbreak of XDR-TB was seen

resolution of right MZ cavity (Figure 2). Nowin the KwaZulu-Natal province in Soutkrica

the patient is afebrile with improvement idn early 2005. Of the 53 who tested positive
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for XDR-TB, 52 died within 25 days of So, there is still a ray of hope with currently
infection, showing the severity of fatality ofavailable drugs and patient is always
XDR TB. Many of those who died were HIVencouraged for adherence to the treatment,
positive. Genotypingnalysis revealed that 85%which may improve the outcome and
of the 46 isolates tested had similar strdins survival of the patient with XDR-TB.

CDC and the WHO report during 2000- WHO also stated that several countries
2004 summarizes that, of 17,690 TB isolatesyith good TB control programmes have shown
20% were MDR and 2% were XDR andhat cure in XDR-TB is possible for up to 50—
population based data on drug susceptibility @0% of affected people. But successful
TB isolates from United States, Latvia, andutcomes also depend greatly on the extent of
South Korea, showed that 4%, 19%, and 15%e drug resistance, the severity of the disease
of MDR TB cases, respectivelwere XDR. and whether the patient’s immune system is

The incidence and prevalence XDR-TB yfompromised

India is currently not available. In India at Mumbai
a study from Hinduja Hospital revealed that of 1,3 EFERENCES
samples received, 724 were culture positive and 45% . o . .
of these were MDR, of whichl% were XDR-TB 1 tC'ECr- R?V'iseﬁ/l&wggggé’;gfﬁg've'y drug-resistant
case& This laboratory is also not accredited fog I:a\igﬁ?oﬁzswlc Uplekar MWWHO'S new Sop TB
second line drug testing. So, the results should be sirategy Lancet 2006367:952-955
interpreted in that context. 3. World TB day 2007 WHO, XDR-TB factsheet; page 2
4. Gandhi NR, MollA, Sturm AW, et al. Extensively
Lo : : drug-resistant tuberculosis as a cause of death in
. AS I_ndlcated n p_rewous reports, the patients co-infected with tuberculosis and HIV in a
high mor.ta“ty of X_DR'_TB 'S.mOSt probably du? rural area of South\frica. Lancet 2006368:1575-
to deadlier combination with other comorbid 1580
factors like HIV in KwaZulu-Natal. These5. Emergence of Mycobacterium tugel.rCUIOdSis with
: tensive resistance to second-line rugs —
reports address XDR-TB as virtually SXiens
. worldwide, 2000-2004MMWR Morb Mortal Wkly Re
untreatable, and there is a lot of debate about ,40655:301-305 yRep

its fatality. But it is not always true as poper 6. Jain S, Rodrigues C, Mehta A, Udwadia ZF. High

treatment of XDR-TB is possible keeping prevalence of XDR-TB from a tertiary care hospital
in mind the golden principle of
chemotherapy i.e.at least 3-4 unused drugs
should be given in evision of therapy In

in India. American Thoracic Society 2007
International Conference, San Francisco, USA;May
2007.Abstract A510.

our case we used capreomycin, Clarithromycifditor’'s note

clofazimine, moxifloxacin as new addition.
Patient improved with treatment, showing that

Some of the authors believe that with

adherence to therapy can improve the outcortlge proper treatment with the available drug
but at the cost of some unwanted side effectgombinations, XDR cases are not always fatal.
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Case Report

ISONIAZID INDUCED GYNAECOMASTIA: A CASE REPORT

R. Garg?, Vaibhav?, Sumit Mehra?and R. Prasacf

(Received on 27.11.2007; Accepted after revision on 10.12.2008)

Summary Gynaecomastia due to anti-tubercular chemotherapy is a rare side effect. Isoniazid causing breast tissue enlargement
has been very rarely reportalfe report a 60-year old, male patient of Pulmorfajerculosis who was started on anti-
tuberculous treatmentTA) with rifampicin (R), isoniazid (H), ethambutol (E) and pyrazinamide (Z) together for initial

two months and R, H & E thereohifter five months of initiation of treatment, while receiving RHE, he developed painful
bilateral gynaecomastia. Isoniazid was stopped and patient was continued on R & E till completion of the treatment up to
nine monthsAfter stopping isoniazid, his breast swelling subsided to some extent and became nor-t#lodeup, at six

months, after stopping the course of treatment, patient was asymptomatic except for slight bilateral non-tender breast

enlargement[Indian J Tuberc 2009; 56:51-54]

Key Words Isoniazid, Gynaecomastia

INTRODUCTION CASE REPORT

Side-effects to anti-tubercular drugs are SN, a 60-year-old male smoker, non
fairly common but there are a few side effects thatcoholic patient presented to Department of
belong to the rare category. Isoniazid is one of tflmonary Medicine, King George's Medical
most effective and cheapest among anti-tuberculddgiversity, Lucknow with complaints of cough,
drugs. It is bactericidal against metabolically activexpectoration, low grade fever, decreased appetite
bacilli and bacteriostatic against resting bacilland streaking. On further evaluation, he was
Isoniazid is well tolerated at recommended dose.diagnosed as a case of sputum positive pulmonary
is rarely associated with serious adverse effects thaerculosis. Patient was put on isoniazid 300 mg,
include hepatitis, peripheral neuropathy, cutaneoti$éampicin 450 mg, ethambutol 800 mg and
reactions and mental changeSynaecomastia i.e. pyrazinamide 1000mg once daily. Pyrazinamide was
enlargement of breast tissue as opposed to adipstgpped after two months. Patient responded well
tissue due to isoniaZds one of the rare but non-to the treatment and gained 5-kilogram weight during
serious side-effects of it. Though this has also bed€ initial intensive phase of treatment. Under
implicated as a cause of gynaecomddiat the treatment follow up at"smonth while continuing
description in literature is very sparse. Online searwfith rifampicin, isoniazid and ethambutol patient
on Pub Med revealed only one case report frog@mplained of pain and swelling in both breasts. On
Indiat, two reports from Frané&and one from Italy €xamination, patient had bilatetahder mobile breast
The first report from France was published in 1998mp (Figs. 1,2), about 5x6 cm idiameter.
and the second report on it was from ltaly in 195Buspecting it to be drug induced gynaecomastia,
In the literature, only one case report from India isoniazid which appeared to be most obvious cause
available in English and elsewhere this finds mentist it was withdrawn immediately from the treatment
in the long list of drugs causing gynecomastia. Tta®d rest were continued with further investigation

rarity of such an extent prompted us to report tHd$ the patient to know the cause of gynaecomastia.
case. On examination, secondary sexual characters and
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Fig. 1. Frontal view of the patient showinggiy 5. | ateral view of the patient showing
Gynaecomastia developed during isoniazid Gynaecomastia

based anti-tuberculosis treatment.

external genitalia were found normal, higeutinizing hormone was 6m IU/ml [0.7-7.4], follicle
mammogram showed features suggestive afiimulating hormone 6.8 miU/ml [1.0-14.0],
bilateral benign mammary tissue hyperplasia (Figrolactin 11.0 ng/mL [1.8-17 ng/mL], testosterone
3). His ultrasonogram showed it to be glandularo ng/mL [3-20 ng/mL] and estradiol was 54.9 pg/
tissue hyperplasia. Patient’s thyroid stimulatingyl_ [21-79 pg/mL]. His hepatic and renal functions
hormone level was 0.77ulU/mL (0.3-6.0)were within normal limits. Ultrasonogram of external

Fig. 3: Mammogram of the patient showing glandular hypertrophy indicating true gynaecomastia.
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genitalia revealed no abnormality. He recuperated will1952, then from Italy in 1957 and another French
after stopping isoniazid, pain from the breaseport came in 1976. The only Indian report was
subsided within a month. Follow-up at six monthgublished in 2003. French report described
after the prescribed nine months of treatmepainless, bilateral gynaecomastia in 52-year old man
revealed an asymptomatic patient with non-tendeho was receiving 600 mg of isoniazid daily for

slightly enlarged breast. four months along with rifampicin and
ethambutdl. On investigation, he was slow
DISCUSSION acetylator. Strikingly similar to the only other Indian

case report, ours was also receiving isoniazid 300

Gynaecomastia is one of the most commdRd daily and also had bilateral painful enlargement
breast problems in men and was first described Bf/breast in contrast to other foreign reports which
Paulus Aegineta (AD 625-690), who thought it walsad reported it with higher dose of isoniazid and
due to formation of fat It can occur due to painless enlargement of the breast. The acetylator
numerous causes which include developmengihtus was not carried out in this case and the same
gynaecomastia, congenital causes like Klinefelté§ also not available in other Indian report. In
syndrome, hermaphroditism, enzyme defects e@ntrast to other Indian report we stopped isoniazid
testosterone production, acquired causes liRaly, rather than all the ATT after initiation of
trauma, infection, torsion (twisted testicles)symptoms and were able to achieve good
radiation, mumps, chemotherapy, malignanciémptomatic relief. There appears to be temporal
like bronchogenic carcinoma, alcoholismassociation with this offending drug as in all the
systemic causes like congenital AdrendEports it has occurred in later part (continuation
hyperplasia, cirrhosis, renal failure, thyrotoxicosighase) of the therapy.

and drugs.
It is difficult to distinguish true breast

Drugs are a very common cause ofenlargement from increased adipose tissue
gynecomastf® and should always be entertained (lipomastia). True glandular tissue is often palpable,
as the possible causal agent of such a conditiogspecially around the areola, as it is firmer and
Most of the drugs causing gynaecomastia haveontains cord like features distinct from the texture
been reported by means of case reports, whichf adipose tissueln difficult cases, true
document temporal association of the offendingdynaecomastia can be identified by ultrasound,
drug®. Clinically significant gynecomastia caused Which is recommended as the first-line imaging
by drugs may be due to an impaired balance in th#vestigation although mammography may be
serum estrogen to androgen ratio or a rise iirdded to confirm the diagnosis. In this case both
prolactin level. In case of isoniazid induced were done to confirm the true gynaecomastia
gynaecomastia it has been hypothesized thawvhich was not done in any of the previous reported
disturbance in vitamin Bomplex activation in liver = cases.
leads to altered oestrogen-androgen metabolism.

It has also been postulated that isoniazid probably Most patients with gynaecomastia require

acts by phenomenon called ‘Refeedingno treatment other than the removal of any inciting

gynaecomastia’, which is supposed to be causegause. Specific treatment of enlarged breast tissue

by restoration of weight, gonadotrophin secretionS indicated if it is causing sufficient pain,

and gonadal functioffs embarrassment, or emotional discomfort to
interfere with patient’s daily life.

Among anti-tubercular drugs, Isoniazid,

Thioacetazone and Ethionamtd® have been The other anti-tuberculosis drugs which
implicated as causes of gynaecomastia. Firstre implicated in the list of drugs causing
report of isoniazid induced gynaecomastia cam@ynaecomastia are thioacetazone and ethionamide
in 1953 from France, a year after its introductiononly. As of now, there are no reports implicating
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rifampicin and ethambutol causing gynaecomastia
which prompted us to attribute isoniazid as the
inciting etiology.

Our case appears to be the first well

worked up case after the similar case report
in English literature and highlights the fact
that isoniazid therapy can lead to development
of painful gynecomastia which may be very
embarrassing to the patient, especially if the
patient is elderly.
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ABSTRACTS

Factors associated with a clinician’s decision to Observation Drug Susceptibility (MODS) testing to
stop anti-tuberculosis treatment before the diagnosis and/or Drug Susceptibility Testing
completion (DST) of tuberculosis and their subsequent impact
upon patient management. It is a retrospective data
Chiang, C-Y. Enarson, D.A. Bai, K-J. Suo, J. Wihase analysis and case note review of MODS
Y-C. Lin, T-P. Luh, K-T.Int J Tuber Lung Di2008;  culture-positive caseMycobacterium tuberculosis
12(4) 441-446 was isolated in 28.9% of 225 samples (209 patients);
The objective was to investigate the@2 20 of 63 positive cases were multi-drug-
diagnosis of pulmonary tuberculosis (PTB) angksistant. In 58 MODS culture-positive cases with
factors associated with a clinician’s decision to st@gllow-up data available, MODS provided culture
anti-tuberculosis treatment before completion. Thgnfirmation of diagnosis, DST or both in 82.8%,
medical charts of all citizens of Taipei City, Taiwarhefore any standard method. In 41.4%, this result
reported to have received treatment for PTB in 20@Bould have prompted a modification in patient
were investigated. Of 1126 PTB patients, 5lanagement. Delays between laboratory result and
(45.5%) started treatment immediately based solefjtiation or change of treatment, where applicable,
on chest X-ray (CXR) findings; treatment for 214pok on average 42 and 64 days, respectively, of
(19.0%) was based on a positive sputum smear {ghich a delay of respectively 17 and 48 days
acid-fast bacilli, for 261 (23.2%) it was based ofccurred after the receipt of results by the health
other findings and for 139 (12.3%) it was based gAcility. MODS provides important data for clinical
a pOSitive myCObaCterial culture. Of the 1126 PTB]anagement within a meaningfu| time-frame and
patients, 156 (13.9%) had their diagnosis of TEhould contribute positively to patient outcome due
changed by a clinician. Multivariate analysis showg earlier initiation of appropriate therapy. Although
that patients whose diagnosis was based on CXRcfihicians may successfully select patients likely to
other findings, female patients, patients whgenefit from MODS, ongoing work is required to
interrupted treatment for two months, patients whgentify optimal implementation of the assay and to
continued care at other health facilities (tranSfer) aF@duce |Ogistica| and health system derived de|aysl
patients with lung cancer were significantly more
likely to have their diagnosis changed than othefigh |evels of resistance to second-line anti-
groups. A substantial proportion of patients wekgberculosis drugs among prisoners with
prescribed anti-tuberculosis treatment based on C¥BImonary tuberculosis in Georgia
findings alone, and a considerable proportion were
advised to stop treatment before completing a fuligheli, L. Rigouts, L. Shamputa, I.C. Bram de Rijk,
course, findings that require the immediate attentign. Portaels, Ant J Tub Lung Di2008;12(5) 561-
of Taiwan’s National Tuberculosis Programme. 5gg.
The objective was to determine the
Physician-initiated courtesy MODS testing for prevalence of resistance to second-line drugs among
TB and MDR-TB diagnosis and patient Prisoners with Pulmonary Tuberculosis (PTB). It
management was a retrospective evaluation of resistance to
Nic Fhogartaigh, C.J. Vargas-Prada, S. Huancagacond-line drugs in tuberculosis (TB) patients
V. Lopez, S. Rodriguez, J. Moore, D.Aldt J Tuber treated from 2001 to 2003. The overall observed
Lung Dis2008;12(5) 520-526. prevalence of multi-drug-resistant TB (MDR-TB)
The objective was to evaluate thgvas 14.4% (39/270). The lowest resistance was
contribution of unselected (courtesy) Microscopifpund for ofloxacin (OFX), which was 2.2% (6/
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270) overall and 5.1% (2/39) among MDR patient®oor outcome is associated with delayed
Isolates from four non-MDR patients who had neveéuberculosis diagnosis in HIV-infected children
received anti-tuberculosis treatment were found to
be resistant to OFX. Resistance to kanamycin a¥ni, R.M. Lopez, G. Chacon-Cruz, E. Hubbard,
capreomycin occurred simultaneously only amorig) Spector, S.Aint J Tuber Lung Di2008;12(4):
MDR patients and was observed in 17/39 casé$1-416
(43.6%). High rates of resistance to e"2 second- The objective was to describe the morbidity
line drugs (18/39, 46.2%) and e"3 second-line drugsd mortality associated with tuberculosis (TB) in
(10/39, 25.6%) were observed among all MDR-TBuman immuno-deficiency virus (HIV) infected
patients, reaching respectively 59.3% and 29.6éhildren in Baja California, Mexico. It was a
among previously treated MDR-TB cases. Only orretrospective review of the medical records of all
patient was found to be resistant to four seconchildren with perinatally acquired HIV infection
line drugs. No extensively drug-resistant TB (XDRevaluated at Tijuana General Hospital with a
TB) according to the latest definition was detectediagnosis of TB between 1998 and 2007. The clinical
criteria for the diagnosis of TB were used. Atotal of
Risk factors for delay in the diagnosis and 73 HIV-infected children were followed during the
treatment of tuberculosis at a referral hospital study period. Thirteen (18%) children were
diagnosed with TB; one was confirmed by culture
Lorent, N. Mugwaneza, P. Mugabekazi, J. Gasaria,be positive. Among these children, the mean ages
M. Van Bastelaere, S. Clerinx, J. Van den Ende, al. HIV and TB diagnosis were respectively 3.6 and
Int J Tuber Lung Di2008;12(4) 392-396. 5.3 years. There were a cumulative 29 hospital
The objective was to evaluate delays in th@dmissions prior to TB diagnosis; 24 of these were
diagnosis and treatment of tuberculosis (TB) amtlie to pneumonia. The mean duration of symptoms
associated risk factors. It was a prospective daftTB diagnosis was 73 days. The most common
collection of patients treated for pulmonary TBymptoms were cough (92%) and anorexia (85%).
(PTB) or extra-pulmonary TB (EPTB) between Jun8even patients (54%) had disseminated TB and five
and September 2006. Of 104 patients with a meg89%) died as a consequence of TB. We observed
age of 35 years (range 17-84) recruited into ttégh morbidity, hospital utilization and high mortality
study, 62% were HIV-positive. EPTB was diagnoseaksociated with TB among HIV-infected children in
in 60 cases. The median total, health care and patiBaja California.
delays were respectively 57, 28 and 25 days. The
health system delay before referral was significantivaluating the effects of providing financial
longer than the delay at our institution (18 vs. @Bcentives to tuberculosis patients and health
days,P < 0.0001). Risk factors for a longer healtiproviders in China
system delay at our institution were smear-negative
PTB or EPTB (OR 5.12) and a trial of antibiotic§!- Yao, X.Wei, J. Liu, J. Zhao, D. Hu and J.D.
(OR 2.96). The latter was also found to significantl{V@lley. Int J Tuber Lung Di2008;12(10) 1166-
prolong total delay (OR 2.85), as did rura 177 ) ) i
residence (OR 4.86). No significant association A project was implemented in 50 low-
was found between patient delay and age, sé3C0Me counties of Shanxi, where transport
profession or health insurance status. Smei{pgentlves were provided to poor patients for their

negative PTB and EPTB were associated wi |yst visit for tubercuI03|_s_(TB_) dlag_nOS|s as well as
or referral and supervision incentives for doctors.

ang.elr health. system delays. A trial of antlbloucabjective was to evaluate the effects of providing
significantly increased the health system dela) centives on TB case detection and treatmat.

Its use, r_ecqmmendefd by the WOT'O' Healt oup of 51 control counties in Shanxi comparable
Organization in case of smear-negative TB ang he intervention counties was selected. Routine
EPTB in developing countries, needs validation gig reporting was reviewed at baseline (January-
the tertiary health care level. September 2004) and during the project period
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(January- September 2005) in both groups. A patientdia. The results indicated high overall costs per
survey was conducted in two counties in eadjulture; the expansion of culture to decentralize
group, with interviews of 119 new smear-positivievels with lower throughputs may result in even
patients treated during the intervention. Patients whigher costs.

received travel incentives had an annual individual

income similar to those who did not. The notificationsolation of Mycobacterium bovisand M.
rates of new smear-positive cases improved in batiberculosisfrom cattle of some farms in north
groups; however, improvement was less marked ifyfia - Possible relevance in human health

the intervention group (70%) than in the control

group (99%). Travel incentives did not reduce patiem Srivastava, D.S. Chauhan, P. Gupta, H.B. Singh,
and doctor delays in the intervention group comparedy Sharma, V.S. Yadav, Sreekumaran, S.S

With t_he control group (P. > 0'05)' PrOViding1’hakraI,J.S. Dharamdheeran, P. Nigam, H.K. Prasad
incentives was not effective in improving TB controland V.M. Katochindian J Med Reg8008:128 26-
There are two possible reasons for this: the pog; o '

were not well-targeted due to a lack of operation

tools, and more influential health systems issues . I Infect|on_ due tloMycc(;bacfteruljm bows_
were not addressed. typically occurs in cattle and animals transmit

infection to each other. The choice of appropriate
Costs and cost-effectiveness of tuberculosisclinical specimen is very important for isolation of
cultures using solid and liquid media in a M. bovisand M. tuberculosisfrom cattle. The
developing country present study reports the isolatiorMbftuberculosis
andM. bovisfrom different types of specimens from
D.H. Mueller, L. Mwenge, M. Muyoyeta, M.W. cattle suspected to be suffering from tuberculosis
Muvwimi, R. Tembwe, R. McNerney, P. Godfreyin certain organized cattle farms in north India. A
Faussett amd H.M. Aylemit J Tuber Lung Di2008;  total of 768 specimens (heparinized or EDTA
12(10) 1196-1202 containing blood (162), fine needle aspirates from
_ The expansion of culture has been proposgglescapular lymph gland (PSLG,160), milk (154),
to aid tuberculosis (TB) control in developingynaryngeal swab (PhS, 98), rectal pinch (RP, 97)

countries. f‘:c'he_objective V\;]as to examine the IC d faecal sample (97) from 161 cattle of organized
and cost-effectiveness at the.Zambian National TBe farms in North India suspected to be suffering

cRoer;Erzr:grr::(i:aell L?obd%rcaetgrgow(;;stg?nr?]ir:;%ecultur om tuberculosis were analyzed. After
y P econtamination by modified Petroff’s method
(HLJ and CLJ) as well as automated and manuaél . .
Isolation of M. tuberculosiscomplex was done on

liqui I AMGIT MMGIT). . . . )
read liquid culture (AMGIT and GIT) COStsllr((j)wensteln-Jensen medium (with and without

were estimated from the provider’s perspective a ) . o
based on the average monthly throughput. Ccobfyruvate). The culture isolates were identified as

effectiveness estimates were based on yield durid tuberculosisand M. bovison the basis of
the study period. All techniques showed comparad#ochemical tests.A total of 54 M. tuberculosis
costs per culture (between US$28 and $32). Cos@mplex isolates were obtained, of them 40 were
perMycobacterium tubercu|os'§pecimen detectedidentiﬁEd adVl. bovisand 14 a$/. tuberculosis. M.
were respectively US$197, $202, $312 and $349viswere isolated from 12 of 38 animals in group
for MMGIT, AMGIT, CLJ and HLJ. When modelled A (Tuberculin +ve with signs of tuberculosis), 7 of
for the maximum through-put, costs were abov&/ animals in group B (Tuberculin +ve and
US$95 perM. tuberculosisspecimen detected forapparently healthy), 9 of 21 group C animals in
all technigues. When only performed among smedfruberculin -ve with clinical signs of tuberculosis),
negative specimens, costs per additionally identifiedof 26 animals in group D (Tuberculin -ve and
M. tuberculosisvould be US$487 for MMGIT and apparently healthy), 4 of 27 group E animals (having
higher for other methods. Based on coshon-mycobacterial infection) and 4 of 12 animals in
effectiveness grounds, liquid media compared Weftoup F (having clinical signs such as debilitated

with conventional solid media, especially where yielghngition, cough, decreasing milk productiets).
of MGIT was substantially higher than that of LJ

Indian Journal of Tuberculosis



58 ABSTRACTS

Maximum number oM. bovis(19/40,47.5%) and analyzed, PSLG was found to be most suitable
M. tuberculosis(5/14,35.7%) isolates were growrspecimen for isolation dfl. tuberculosiscomplex
from prescapular lymph gland biopsy (PSLGfrom cattle and is thus of diagnostic importance.
followed by blood from which 9/40 (22.5%). M. bovisin milk indicates the need to investigate
bovisand 4/14 (28.5%M. tuberculosiswere the transmission to human in such settings. Isolation
isolated M. bovis[6/40(15%)] andM. tuberculosis of M. bovisand/orM. tuberculosisrom apparently
[4/14(28.5%)] were also isolated from milk. Onlyjhealthy cattle indicates sub-clinical infection in the
3/40 (7.5 % ) isolates dfl .boviscould be isolated herd. Further, isolation of a significant number of
from 97 rectal pinch followed by 98 pharyngedll. tuberculosisfrom cattle suggests possible
swab 2/40 (5%) and 97 fecal samples 1/40 (2.5%)iman-to-cattle transmission which need to be
while 1/14 (7.1%)M .tuberculosisisolates were confirmed by prospective studies including tools like
obtained from pharyngeal swab. Among the sampIB&A fingerprinting.
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