Registered with the Registrar of Newspapers of India under No. 655/57

Indian Journal of Tuberculosis
Published quarterly by the Tuberculosis Association of India

Vol. 58 : No. 4

October 2011

Editor-in-Chief
R.K. Srivastava

Editors

D. Behera
Lalit Kant
Rohit Sarin

Joint Editors
GR. Khatri
Prahlad Kumar

Associate Editors
SK. Sharma
Ashok Kumar
Ashok Shah

J.C. Suri

K.K. Chopra

Assistant Editor
M.M. Puri

Members

Agarwal, Nishi
Arora, V.K.
Banavaliker, J.N.
Bedi, R.S.
Chadha, V.K.
Gupta, K.B.
Hanif, M.
Harinath, B.C.
Jain Rgjiv K.
Katoch, V.M.

Narang, P.
Paramasivan, C.N.
Prasad, Rajendra
Radhakrishna, S.
Rai, SP
Raghunath, D.
Vijayan, V.K.

Journal Coordinators

Kanwaljit Singh

R. Varadargjan

Subscription

Inland

Annual Rs.800

Single Copy Rs.200
Foreign

For SAARC countries US$30
For South East Asian and

Eastern countries US$35
For other countries Us$40

Cheques/D.Ds should be drawn in favour
of "Tuberculosis Association of India, New
Delhi"

The statements and opinions contained in
this journal are solely those of the authors/
advertisers. The Publisher, Editor-in-Chief
and its Editorial Board Members and
employees disown all responsibility for any
injury to persons or property resulting from
any ideas or products referred to in the
articles or advertisements contained in this
journal

Contents

EDITORIAL

TB and Diabetes - the dual epidemic: Is it a matter of concern?

- D. Behera

ORATION

Tuberculosis - Challenges and Opportunities

REVIEW

Bronchial

- R.C. Jain
ARTICLE

Thermoplasty
- Pince James and Richa Gupta

ORIGINAL ARTICLES

143

148

155

A pilot study of same day sputum smear examination, its feasibility
and usefulness in diagnosis of Pulmonary TB

- V.P Myneedu, A.K. Verma, P.P. Sharma and D.

. Behera

160

A comparative assessment of KAP regarding Tuberculosis and

RNTCP among Government and Private Practitioners in District

Gwalior (Madhya Pradesh), India: An operational research

- Dhiraj Kumar Srivastava, Ashok Mishra, Subodh Mishra,
Mahendra Chouksey, Pankaj Jain, Neeraj Gour and

Manoj Bansal

168

Determinants for the retreatment groups of Pulmonary Tuberculosis
patients treated in a DOTS programme in Sikkim, India
- Karma G. Dolma, Luna Adhikari, P.K. Mohapatra and

J. Mahanta

CASE REPORTS

Scrofuloderma - A case series from rural India

- Sumit Kar, Ajay Krishnan, Nitin Gangane and
K. Preetha

178

189

Opthalmic manifestations of central nervous system tuberculosis -
Two case reports
- Pattnaik Lolly, Sarangi Rachita and Mahapatra

Satyasundar

Status Report on RNTCP

SHORT COMMUNICATIONS

196
199

Determinants of childhood tuberculosis - A case control study
among children registered under Revised National Tuberculosis
Control Programme in a district of South India

- Reshmi Ramachandran, Indu P.S., Anish T.S.,
Sanjeev Nair, Tony Lawrence and Rajasi R.S.

204

Factors associated with low utilization of x-ray facilities among the
sputum negative chest symptomatics in Jalpaiguri District (West
Bengal), 2009

Abstracts

- Jagannath Sarkar and Manoj V. Murhekar

List of Reviewers

Obituary:

Dr. R.C. Jain

208
212
217

218

Reproduction of any article, or part thereof, published in the Indian Journal of Tuberculosis, without prior permission of the
TuberculosisAssociation of Indiais prohibited.Bibliographic details of the journa availablein ICMR-NIC Centre's IndMED
data base (http://indmed.nic.in). Full-text of articles from 2000 onwards are available online in medIND data base (http:/
/medind.nic.in). IJT is indexed in MEDLINE of National Library of Medicine, USA.
Published and printed by Tejinder S. Ahluwalia, on behalf of the Tuberculosis Association of India, 3, Red Cross
Road, New Delhi-110001 Phone: 011-23711303; 23715217 and printed at Cambridge Printing Works, B-85, Naraina
Industrial Area-II, New Delhi-110 028 Phone : 45178975.



Indian Journal of Tuberculosis

Vol.58 New Delhi, October, 2011 No. 4

Editorial

TB AND DIABETES - THE DUAL EPIDEMIC: IS IT AMATTER OF CONCERN?

[Indian J Tuberc 2011; 58: 143-147]

Non-communicable diseases (NCDs) such as diabetes mellitus, cardiovascular diseases including
stroke, cancer and chronic obstructive lung disease have emerged astheleading cause of death and disability
worldwide and these diseases have gradual ly emerged asthe global epidemic of thetwenty-first century. These
are predicted to bethe cause of death in over three-fourth of global deaths by 2030*. WHO estimated that 285
million people were living with diabetes mellitus (DM) in the year 2010, of whom seven million people
devel oped the disease during that year and 3.9 million died of that disease?*®. Thisnumber increased alarmingly
from 153 million in 1980 to 347 million in 2008, according to aglobal analysisinvolving 199 countries and
2.7 million persons®. It is predicted that the prevalence of diabetes will be between 439 million and 472
million by 2030 and 80% of these caseswill be prevalent in developing countries>”. Theworld prevalence of
diabetes among adults between ages 20-79 years was 6.4% and that will increaseto 7.7% by the year 2030.
Between 2010 and 2030, there will be a69% increase in number of adultswith DM in devel oping countries
and a20% increase in devel oped countries®. Although diabetesisaglobal epidemic, Asiaisthe epicentre
of thisincrease in number*®. Indiaand Chinaare, and will be, the two countries with the highest number
of diabetes mellitus patients with 40% of the total burden (138 million in 2008). Indiais considered as
the“ diabetescapital’ of theworld. Anearlier national survey in Indiareported age standardized prevalence
of DM and impaired glucose tolerance to be 12.1% and 14% respectively, with no gender difference®.
This showed increasing trend with age. A subseguent national non-communicable disease risk factor
surveillance conducted in different geographical locationsin India between 2003-2005 with atotal of
44,523 individuals (15-64 years) revealed that self-reported DM inrural areas was 3.1%, followed by
peri-urban/slum (3.2%) and the samewas 7.3% for urban areas'®. It isestimated that in 2010, the prevalence
of diabeteswas 7.1% in 2010 that will be 8.6% in 2030 adjusted to national population. The number of
adults with DM in 2010 was 50.768 million that will increase to 87.036 million in 2030°. However, a
recent estimate in 2011 multi centric study reported that of the 16,607 individuals sel ected for the study,
14,277 (86%) participated, of whom 13,055 gave blood samples. The weighted prevalence of diabetes
(both known and newly diagnosed) was 10.4% in Tamilnadu, 8.4% in Maharashtra, 5.3% in Jharkhand, and
13.6% in Chandigarh. The preval ences of prediabetes (impaired fasting glucose and/or impaired glucose
tolerance) were 8.3%, 12.8%, 8.1% and 14.6% respectively!’. Multiple logistic regression analysis
showed that age, male sex, family history of diabetes, urban residence, abdominal obesity, generalised
obesity, hypertension and income status were significantly associated with diabetes. Significant risk factors
for prediabetes were age, family history of diabetes, abdominal obesity, hypertension and income status.
Maharashtrawill have six million individuals with diabetes and 9.2 million with pre-diabetes, Tamilnadu
will have 4.8 million with diabetes and 3.9 million with pre-diabetes, Jharkhand will have 0.96 million
with diabetesand 1.5 million with pre-diabetes, and Chandigarh will have 0.12 million with diabetes and
0.13 million with pre-diabetes. Projections for the whole of India would be 62.4 million people with
diabetesand 77.2 million people with pre-diabetes.

Population growth, ageing, global shift towardsawestern lifestyle of unhealthy eating and physical
inactivity are attributable to thisincrease in the number of diabetes casesin theworld asawhole.
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144 EDITORIAL

Therewere an estimated 8.8 millionincident cases of TB (range, 8.5 million—9.2 million) globally in
2010, and 1.1 million deaths (range, 0.9 million—1.2 million) among HIV-negative cases of TB and an additional
0.35million deaths (range, 0.32 million-0.39 million) among people who were HIV-positive. Although globally,
the absol ute number of incident TB cases per year has been falling since 2006 and theincidencerate (per 100
000 population) has been falling by 1.3% per year since 2002%, thisisrather slow. InIndia, the prevalenceis
about 3.1 (2.04. 6) million with arate of 256 (161-373) per 100,000 population and the incidence is 2. 3
(2.0 -2. 5) with arate of 185 (167—205) per 100,000 population (these* ranges represent uncertainty
intervals).

Thus, the global burden (also India) of both DM and tuberculosisis huge. While about 95% of the
tuberculosispatientsliveinthedevelopingworld (21%in India), 70% of the DM patientsalso livein developing
countries, mainly in the South-East Asian and Western Pecific countries. Thereisgrowing evidencethat these
two diseases are connected and therefore, isit amatter of concern?

Of many risk factorsfor tuberculosisincluding HIV/AIDS, malnutrition, silicosis, smoking, immune-
suppression, alcohol, crowded living conditions, and indoor air pollution, diabetesis considered asone of the
important ones. The association of the two diseases has been shown since Roman times and more recent
unequivocal evidence has shown astrong association between the two®. A systemic review, using Pub Med
and EMBA SE databasesfrom 13 studiesreported that DM isassociated with anincreased risk of tuberculosis'.
Inthethree cohort studiesanalyzed, whiletherelativerisk of tubercul osisin patientswith diabeteswasfound
to be 3.1 (95% Cl 2.27-4.26), the case-control studies found the odds ratios ranged from 1.16 to 7.83. The
riskswere higher inyounger peopleand in countrieswith ahigh background incidence of tuberculosis. Another
Medline search involving studies published after 1995, found anincrease inrisksor oddsfor tuberculosisin
patientswith DM ranging from 1.5to 7.8%. Prospective studies have also supported thishypothesis®. Asper
report from India, in 2000, DM accounted for nearly 15% of pulmonary TB cases and 20% of smear-positive
cases'®. However, it is not clear whether DM has any effect on tubercul osis case notifications or estimated
case numbersat country level. TB infection may progressat afaster ratein peoplewith diabetesthan inthose
without diabetes'®*. Theclinical presentation of TB in people with diabetes may be altered and change the
sensitivity and specificity of conventional diagnostic algorithms. A large proportion of patients of DM will
havelower lunginvolvement, in contrast to patientswithout diabetes, who will have upper lobe disease. However,
many unanswered questions still remain, including the influence of poor glycemic control on death and
recurrence of tuberculosis, the timing and etiology of death in diabetes patients, the reasons for recurrent
disease, and interventions that may reduce the frequency of these adverse events. These questions can be
answered with certainty through prospective rather than retrospective studies. The association of diabetesand
tuberculosisis supported by the fact that DM patients have impaired cell-mediated immunity, renal failure,
mi cronutrient deficiency and pulmonary microangiopathy, all of which can predisposeto the devel opment of
tuberculosis. DM affects innate and adaptive immune responses, and poor diabetes control affects in vitro
innate and cell mediated immune cytokine response’. Among thosewith active TB, diabetes may adversely
affect TB treatment outcomes by delaying the timeto microbiological response, reducing thelikelihood of a
favourable outcome, and increasing therisk of relapse or death®®. Patientswith diabetes have arisk ratio for
the combined outcome of failure and death of 1.69 —4.95. Diabetesis also associated with an increased risk
of relapse (RR 3.89). Diabetesmay also accel erate the emergence of drug-resistant TB, especially multidrug-
resistant TB among thosereceiving TB treatment, although the evidenceislimited'®. Studies ng sputum
culture conversion after two to three months of anti-tubercular therapy are heterogeneouswith relative risks
varying between 0.79 and 3.25. DM thus, appearsto increase therisk of tuberculosis.

Conversely, tuberculosis may trigger the onset of diabetes, and worsen glycemic control in existing
diabeteslike any other chronic infection. Data presented in the recently held National Stakeholders Seminar
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on tuberculosis-diabetes mellitus, at New Delhi from 11%-12" October, 2011, showed that in Keraa the
prevalence of Diabetesin patientswith tubercul osiswas as high as 45%, although there were methodol ogical
issues. Finally, TB medications may interfere with the treatment of diabetes through drug interactions, and
diabetes may interfere with the activity of certain anti-TB medicines. Rifampicin may have hyperglycemic
effect asaresult of direct and indirect interactions with oral hypoglycemic drugs'®. Uncontrolled diabetes
can eventually lead to renal impai rment and an increased risk of drug toxicities. Hepatotoxicity of anti-tubercular
drugsisincreased in diabetes patients, eventually increasing therisk of adverse treatment outcomes®.

Over the past two decades, national TB control programmesworldwide haveimplemented TB control
through DOTS and the Stop TB Strategy with evident success, including substantial increasein rates of case
detection and improved treatment outcomes'?. However, improvements are still needed to tackle some of the
important issues. Countries must ensure complete and early case detection of al typesof TB. During 2005-
2009, the global TB case detection rate stagnated at around 60%?, although recent WHO reports showed
reduction intheincidence, prevalence and mortality’2. In many countries, theseratesare even lower, and long
delaysfor diagnosisand treatment still occur in maost countriesfurther aggravating transmission. Case detection
of smear-negative TB and of multidrug resistant-TB a so must be substantially improved. While the rate of
treatment success globally has surpassed thetarget of 85%, treatment outcomes are suboptimal in many settings
and for some subpopulations. Where adverse treatment outcomes are frequent, reasons may include poor
adherenceto treatment, high preval ence of drug-resistance and/or vulnerability related to co-morbidities such
as HIV, under-nutrition, substance dependency, tobacco smoking-related conditions, and if diabetes is
associated with tuberculosis, the outcome will be still worse and the management becomes difficult. As
mentioned, even if the rates of incidence, prevalence and death from TB are decreasing globally, the rate of
decline is much slower than forecast. Given this slow rate of decline, the Millennium Development Goal
target of halving TB prevalence and TB death ratesby 2015, compared with their levelsin 1990, may not be
metinal WHO regions. Furthermore, theworld asawhole, aswell asin most regions, arefar fromthetrend
required to reach the long-term rates of eliminating TB (defined aslessthan oneincident case of TB per one
million population by (2050). Additional interventions are therefore required to meet the goalsfor TB control
and elimination. M ost urgently, thisshould involve further effortsto improve TB case detection and treatment
outcomes, with the ultimate aim to get as close as possible to 100% case detection rate and treatment success
rate. India as country has set a goal to detect 90% of all cases of tuberculosis and to achieve a treatment
successrate of 90% during the coming 12" fiveyear plan. With such ahuge burden of diabetesand tuberculosis
(syndemic of TB and DM), thisbecomes more challenging. Moreover, new toolsfor TB diagnos's, prevention
and treatment are needed. Additional efforts should also include prevention by intervening on known social
determinants and risk factors of TB that include diabetes mellitus.

Thusthereisan urgent need for synergies of collaborative activities between the two problems. The
link between diabetesand TB has potential additional implicationsfor all the above-mentioned challengesto
TB control. First, given that people with diabetes are at higher risk of TB, screening for TB in people with
diabetesmay bewarranted in populationswith high TB prevalenceto helpimprove early case detection. Second,
because diabetes may increasetherisk of adverse treatment outcomesin TB patients, special attention may be
needed to ensure high-quality TB treatment in peoplewith diabetes. Thisrequires screening for diabetesamong
peoplewith TB in settings where under-diagnosi s of diabetesiscommon. Third, broad primary and secondary
prevention of diabeteswill help prevent TB at the population level. Finally, TB preventive therapy could be
potentially indicated in people with diabetes who have had recent exposureto TB.

Improved collaborative activities would also potentially improve care and prevention of diabetes.

Under-diagnosisof the diseaseiscommon inlow-incomeand middleincome countries, and could beimproved
by screening peoplewith TB for diabetes. M anagement of diabetesmust be optimizedin general andin particular
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during TB disease, as during al types of infections. Improved management of diabetes could build on the
successes of the DOT S strategy, emphasizing support to patients and supervision of their treatment; standardized
protocols, areliable supply of quality-assured medicines, regular monitoring and eval uation, and management
and administrative procedures; aswell as political commitment.

Animportant step to handle and fight against tubercul osis and diabetes has been the devel opment of a
WHO-Union (International Union against Tuberculosis and Lung Diseases) Framework for Collaborative
activitiesto guide policy makers and implementersin reducing the dual burden of DM and TB%2. The WHO
gaveclearanceto develop aframework rather than Guidelinesdueto lack of strong evidenceto support some
of the suggested interventions. The Framework essentially consists of three components:. (A) To establish the
mechanisms of collaboration through setting up means of co-ordinating DM and TB activities, to conduct
surveillance of TB disease prevalencein patients with DM in medium and high burden settings, to conduct
surveillance of DM prevalencein TB patientsin all countries, and to conduct monitoring and eval uation of DM
and TB activities; (B) To detect and manage TB in DM patients through intensive detection of TB disease
among DM patients, to ensure TB infection control in health care settingswhere DM ismanaged and to ensure
high quality TB treatment and management in peoplewith DM (C) To detect and manage DM in patientswith
TB by screening TB patients for DM, to ensure high quality DM management among TB patients®?. The
management of chronic non-communicable diseases like DM is poor in most resource-limited settings, and
the ‘directly observed therapy, short course’ (DOTS) frame work for tubercul osis control has been proposed
asafeasibleway toimprovethissituation. ThisDOTS model isaready beingtriedin Maawai and seemstobe
working?®.

Whilethere may be asound argument for combating both the di seasesto have better control of both
inaco-ordinated and collaborative fashion, certain amount of caution will berequired. It must berealized that
whiletuberculosisis a curable disease and the treatment is over within few months, diabetesis non-curable
and requires life-long treatment, and the management is rather complex with possibility of many system
involvement requiring specialized care. Then comes the question of smooth handing over of the patient of
DM to the physician/endocrinol ogist after tuberculosisis treated and the patient is assured of treatment of
diabeteswithinsulin or other oral hypoglycemic agents. Of course, withintroduction of the Non-Communicable
Diseases Control programmme in the country, this will be easier. We need to have prospective studies to
generate datain the country about TB in DM and DM in TB. Actionisalready being started inKeralaState, the
Revised National Tuberculosis Control Programme has already initiated screening of TB patientsfor DM and
is assessing its effect on TB treatment outcomes under routine programme conditions as mentioned earlier.
Some dataisalso availablefrom Tamilnadu. Thiscan betaken up asanimportant operational research topic
with common protocol representing the whole country. Whilethereisacase for such acollaboration and one
can work out the modalities, the focug/attention should not be diluted or diverted from our basic DOTS or
DOTS-Plusstrategy.

D. Behera

Director

LRS Institute of TB and Respiratory Diseases
New Delhi

Telephone: 011-26963335

Email: dirlrsi@bol.net.in
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TUBERCULOSIS - CHALLENGES AND OPPORTUNITIES*

R. C. Jain**

Tuberculosis (TB) isadisease that physicians
haverecognized and grappled withfor thousands of years.
Thediseasein the beginning was considered incurable.
Our ancient scripture—Atharveda (400 BC) counsdls“ The
physician, whova ueshisreputation, should not undertake
totakecareof apatient, who hasthree great symptoms—
fever, cough and bloody sputum”.

Tubercul osis hasbeen adisease of challenges
sincelong. Initial challenges were what is the cause
of disease, how to prevent the disease and what isthe
effective treatment. Mankind has always liked
challenges. Physicians, microbiologists, scientistsand
philanthropistsin every country joined handsto meet
the challengesthrown by the disease.

Beginning of the success story

Success story started with discovery of
tubercle bacillus in 1892 by Robert Koch, followed
by development of BCG vaccine for prevention in
1922. After 60 yearsof discovery of tuberclebacillus,
Schatz, Bugie and Waksman published their paperson
streptomycin, heralding a reliable cure for TB.
Discovery of streptomycin in 1944 and other anti-
tuberculosis drugs for effective cure followed next
to get over the disease. In one decade, from 1944-
1954, the prognosisfor anindividua with TB changed
from dismal to expectation of cure. Implementation
of National Tuberculosis Control Programmein 1962
with the development of strategy of prevention,
treatment and health education heral ded the beginning
of an effective control measurein India.

In pre-chemotherapeutic era, everybody
thought that effective drugswerethe answer toal the
problems of TB. After the discovery of drugs, TB
workersand publictook it asgranted that TB iscured
and controlled and it would not be a problem at all.
But drugs had al so opened aPandora’ sbox of problems

like patients stopping the drugs prematurely, non-
availability of drugs, drug resistance, lack of
knowledge, etc.

GOVERNMENT INITIATIVES

Government took the problem of
tubercul osis seriously and opened sanatoria, hospitals,
clinics, Non Governmental Organizations, accepted
BCG vaccination as national policy, conducted
National Sample Survey, opened research ingtitutions
and started the National TB Programme, etc.

National Tuberculosis Control Programme

Government took astrong initiativefor control
of tuberculosis and launched National Tuberculosis
Programme (NTP) in 1962. Our programme was quite
effective. Variouscountriesfollowed our programmeand
succeeded initialy and then failed. We a so succeeded
but later on our programmeaso failed. Why wefailed?
Themain causeof NTPfailingwascomplacency andlack
of resources, especidly financid. Weknew theproblems,
drawbacks and shortcomings of our programme but
adequate fundswere not availableto sort themout ona
nationd level. India was the first country to advocate
supervised chemotherapy but could not implement it
becauseof financia crunch. Therewasaboonindisguise
intheform of resurgenceof TB intheUSineighties. A
strong feeling devel oped amongst therich countriesand
international agencies like IMH, WHO and other
international agencies to start DOTS strategy.
Accordingly, our programme was also renamed as
RNTCP (Revised National Tuberculosis Control
Programme).

Revised National Tuberculosis Control Programme

Revised National Tuberculosis Control
Programme wasintroduced in 1993 after areview of

* Dr. PK.Sen Oration delivered during NATCON 2009 held in Kolkata

** Former Director, LRSInstitute of TB and Respiratory Diseases and Vice-chairman, TuberculosisAssociation of India, New Delhi.
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our national programme in 1992 by national, WHO
and SIDA experts. | have an honour to be Head of
Review Committee that visited South Indiaand was
closely associated with DOTS strategy and RNTCP.
Implementation of DOTSwasthebest strategy which
could have happened to our TB programme. RNTCP,
by and large, is a success story as a public health
strategy and has been able to achieve 70% case
detection rate with over 85% curerate at national level
andissustainingit.

Challenges

Our own experience and the success of
RNTCP havethrown alarge number of challenges.

International Agencies funded programme

DOTS strategy is a foreign-funded and
expensive programme. Foreign funds may not be
availableforever. A strong political will needsto be
developed so that adequate funds are provided to
RNTCP in such an eventuality, otherwise the
programmewill collapse. Researchersand scientists
should devel op some alternative strategies and ways
which areless expensivewith same success. | am sure
we havethe capabilitiesto do it aswe have given the
world the concepts of ‘Domiciliary treatment’ and
‘ Supervised therapy’ . It ishoped that our national and
state research ingtitutions and all other TB workers
will accept thischallenge.

Rapid programme expansion

Itisgood that programme could be expanded
rapidly by March 2006 to cover the entire country.
Rapid expansion has outpaced the capacity of national
and state health authoritiesto supervisethe programme
and to maintain high quality. It hasled to declinein
case detection and cureratein some areas. So efforts
are needed to reverse decline in case detection and
cure ratesin those areas.

Achievements and success
The programme has been ableto achieve 70%

case detection rate and 95% cure rate. It is a
noteworthy achievement and needs to be applauded.

149

But these achievements and success need to be
sustained and maintained. To have an impact an
epidemiology of TB, programme needs to maintain
and sustain high case detection and success rate for
decades. Complacency hasno placein TB programme.
The example is before us, we have recently seen
resurgenceof TB and drug resistant TB in US because
of complacency. Remember, our NTP also did well
for 15-20 years but then complacency set in and the
programme started failing. So we must learn from our
mistakes. Therefore the challengeisto continue and
sustain full commitment and enthusiasm in TB
workers. Itiseasily said, but difficult tofulfill. It would
be area challenge for administrators and managers
of the programme to sustain the success.

Defaulters

Defaulters are a serious problem in TB
control and arepersisting in RNTCP also. Defaullt rate
in new sputum positive (NSP) patientsis of an order
of 7% and amongst the retreatment cases, it is 16%.
It isnot acceptabl e because the retreatment caseshave
amongst them MDR and X DR cases—aseriousthreat
to control of TB. So default rate of 16%isquite high
and not acceptable. The challenge is to reverse the
default rate for which strengthening of default
retrieval system is a must. There has been some
improvement in default retrieval recently, as default
rate in 2007 in retreatment and NSP cases is 14.9%
and 6% respectively but isstill high.

Relapse

No figures are given of relapse rates under
RNTCP, animportant parameter of success. Itishoped
that necessary infrastructure changes may be madeto
havethisimportant information.

CHALLENGES
TUBERCULOSIS

OF DRUG RESISTANT

MDR and XDR-TB areseriousformsof TB.
Management of MDR-TB isdifficult, much expensive,
challenging and quite often leadsto failures. Not only
that MDR isapotential threat to control of TB, itis
full of challenges starting from diagnosisto treatment,
drug delivery, etc.
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Early and reliable diagnosis of resistant
tuberculosis

Patientsof MDR and XDR-TB arediagnosed
very late, dueto which resistanceto alarge number of
drugs develops, making treatment difficult. Main
reason for |ate diagnosisislack of mycobacteriology
laboratoriesin the neighbourhood which can perform
culture and susceptibility testing with reliability. The
challengeisestablishing quality assured |aboratories
for diagnosis and monitoring of MDR-TB. We must
have awide network of such laboratoriesall over the
country. It also requires trained manpower and
specialized equipment which are also not available
presently at many laboratories.

Treatment of MDR and XDR TB

Second linedrugsare |l ess potent, moretoxic
and very costly. These are required to be given for
about two years. Providing daily DOTS of drugswhich
can have severe adversereactions, for aperiod of two
yearsisarea challengefor DOT provider. Not only
that, DOT provider should possess social skills to
maintai n patients on such aprolonged treatment with
repeat motivation. Defaulter retrieval mechanism
needsto be strengthened.

Challenges in rural area

In rural areas, problems are quite different.
Inrural area, the DOT provider should beabletogive
intramuscular injection nearer to the patient’s
residence. DOT S centre should not be established far
away from theresidence of the patient. DOT provider
should be able to manage adversereactionsand should
have skillsto motivate patientsto compl ete treatment.
It may not be easy to find suchaDOT provider inrural
aress.

Drug Delivery

Availability of uninterrupted supply of quality
assured drugswould beachallengeinresistant TB as
shelf life of some drugs is less than the treatment
duration. Patient-wise boxes are not possible because
of long duration of treatment and the number of drugs.
So packing of drugs, transporting to thefield, handing
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it over to the DOT provider and ultimately to the
patients require constant supervision and monitoring
at every step. Itisnot easy, but areal challenge.

TB and HIV Co-infection

TBisthesinglelargest killer of AIDS patients
inIndia. Worrying pointsare HIV continuesto spread
AIDS and TB epidemic in new wave countries like
India, South Africa, etc. MDR and XDR TB strainsif
mixed with HIV- the combinationislethal. Challenge
isthat RNTCP should beableto reversetheincreases
to TB burden dueto HIV spread.

Information, Education and Communication
(IEC)

Still there is an appalling ignorance and
superstition about the disease, its spread and causation
etc. eveninthoseareaswhere DOT Sisbeing provided.
So it may become difficult to sustain curerate of over
85% and case detection at 70% of estimated cases.
Default rate may also increase dueto ignorance about
the disease among patients. Thereis adire need for
creating awareness so asto remove myths about TB.
Not enough isbeing donein thisrespect under RNTCP.
Thisisonly possiblewith enhanced | EC activities by
providing pamphlets, bookletsin smplelanguagewith
photographs to each and every genera patient and
public who areattending DOTS Centres. There should
beasmall photo session of IEC at DOTS Centresand
also use of other meanslike TV, Radio, etc. for IEC.

Diagnosis of TB

It is important to diagnose TB as early as
possible. In most of the countries, the approach to
diagnosishas not changed muchin aqualitative sense
in the past 100 years. Clinical suspicion, chest
radiographs, staining for acid fast organisms and
culture for mycobacteria from sputum specimens
together form the diagnostic armamentarium available.

Current approaches to diagnosis have
significant cases undetected. Sputum smear
examination can detect only 50% of cases. Thismeans
under diagnosis. For individualswith smear negative
disease, reliance on smear examination meansthat they
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will go undiagnosed for longer periodswhich may lead
to more morbidity if not more mortality from
tuberculosis. Molecular epidemiol ogy techniqueshave
shown that even smear negative cases contribute
significantly to transmission of disease. TB inchildren
and extrapulmonary TB area so difficult to diagnose.
We have ignored culture which as a matter of fact
should be donefrom day one and susceptibility studies
oninitial isolatesfor R & H or at least R in order to
detect serious forms of primary resistance which is
of the order of 3%-4%. Culturewill alsoimprovethe
diagnosticyield.

The challenge is to develop an ideal
diagnostic test for active TB that should have the
following characteristics : Rapid (result available
within a day), high sensitivity and specificity,
inexpensive, robust (i.e. ableto providereproducible
resultsin avariety of settings), highly automated (or
not requiring a great deal of sample preparations or
highly technically trained personnel), ableto provide
drug susceptibility data, and atest should be able to
differentiate latent infection from active disease — a
moreelusivegoal.

At present, no technology currently in use,
achieves these goals. For paediatric and extra
pulmonary TB, immune diagnostic tests might be of
help.

Non-availability of accredited laboratories

There is an acute shortage of accredited
laboratories in our country as the culture should be
used from day one. Rapid culture methods have come
to stay, are easier to perform and reliable. Secondly,
this problem of non-availability of reliable
laboratories, we have been complaining for the last
50 years and no efforts have been made to develop
proper laboratories. If efforts had been made, then
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Indiawould have had reliablelaboratoriesall over the
country. Though it is very late, let us make genuine
efforts from now on.

New Drugs

New drugs are required for shortening total
duration of therapy, providing more widely spaced
intermittent treatment, to be effective against susceptible
and resistant strains, compatiblewith antiretrovira therapy
for TB-HIV co-infected patients, lesstoxic, of low cost
and provide more effective treatment of latent TB
infection in programmes that are able to use them like
USA and Western European countries.

No new anti-TB drug hascomein the market
in the last 40 years or so. If any new drug is being
used for TB, like fluroquinolones, it is just by
coincidence that the drug has been found to be
effective against Mycobacterium tuberculosis. This
isabig challengeasno new effectivedrug isexpected
in near future al so.

Challenges of developing new anti-TB drugs

Problems of developing anew anti-TB drug
are: hugeinvestment but insufficient profit as cost of
developing a drug varies from 115 to 240 million
dollars, difficult toidentify new compoundswhichare
bactericidal and effective on persisters (dormant)
organisms, evauation of new compounds requires
animal studies and no ideal animal model has been
found, and for clinical testing gold standard isrelapse
rate which takes along timeto assess.

Timerequired for developing anew drugis
not lessthan 10 years. A drug hasto passthrough many
phases—drug discovery, pre-clinical development and
clinical development Phasesl, Il and I11. Table below
showsthetimerequired for new drug development:

Drug Discovery Preclinical Development Clinical Development
For safety and efficacy of drug | Phasel, 11 and 111
2-6 years For safety, efficacy in human/TB
patients
1-2 years 4-8 years.
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Problems faced include inadequate
infrastructurein countrieswith high TB burden, very
long approval timefor drugtrias, limited knowledge
about Good Clinical Practice (GCP) guidelines and
lack of good laboratories.

Sowhat isthe scenario regarding new drugs?
Scenario isthat several candidate anti-TB drugs are
undergoing clinical trials like Fluroquinolones
(Gatifloxacin, Moxifloxacin), Diarylquinolone(LTMC
207), Ethyleanadimine (SQ-109), Nitroimadazoles
(PA-824 & opc-67693), Pyrrole (LE-3858) and
Myxopyronin (it is believed that bacteria will not
become resistant to this drug and it may be able to
reducetreatment time). A new compound - R 207910-
has also been found. In mice, it was found to be at
least as active asthetriple combination of rifampicin,
isoniazid and pyrazinamide. Three drug combinations
containing pyrazinamide and R-207910 have the
potential to significantly shorten the duration of TB
treatment in patients. R-207910 isclaimed to be more
effectiveinkilling dormant or physiologically ‘turned
off’ bacteria as compared to replicating one.

Indian response to discovery of new anti TB drug

CSIR has launched an Open Source Drug
Delivery (OSDD) aimed for discovery of drugswithout
patent asacquiring patent makesthe drug costly. A fund
of Rs. 150 crores has been allocated to OSDD. To
beginwith, OSDD hastaken up research on discovering
new drugs for treatment of TB. CSIR initiative has
encouraged development of a new drug for TB by
LUPINS and it has completed Phase | studiesfor its
lead molecule LL-3858. At theglobal front, it isnow

hoped that at least one new drug would be ready for
registration by 2010-2011.

Drug quality control

Good quality drugswith proper bioavailability
areimportant. Recent reports suggest that fixed dose
combinations (FDCs) of anti tuberculosis drugs
(RHZE) are associated with quality problems such as
loss of bioavailability of Rifampicin and instability
of the drugs in the combination. Bioavailability
problems were observed in seven out of 10
formulationstested. These problems were attributed
to low content of rifampicin. Chemical instability of
FDCs is found to occur due to two reasons:. direct
interaction of rifampicin (R) with isoniazid (H) and
acceleration of the reaction between rifampicin and
isoniazid by pyrazinamideand ethambutol (thetwo co-
drugs presently usually in FDCs). This problem does
not exist in two drug combinations.

Solutionfor thisliesin preventing thetwo drugs
R & H from coming into contact with each other in
stomach. Sitesof absorption of all four drugshave been
determined. Resultsshowedthat R, Z, E could bereleased
instomach and H inintestine. Based onthisconcept—a
modified tablet—intablet formul ation hasbeen devel oped
inwhich H will bereleased inintestine.

Problems with ethambutol quality

Ethambutol isknownto exist inthreeforms:
R, R form — (inactive and toxic form), S, S form —
(therapeutically activeform) and R, Sform— (16 times
less active form).

Various molecules at different stages of drug development

Phasel :

SQ -109 (Sequella)
LL-3858 (Lupins)

Phasell :

TMC-207 (Tibotec)
OPC -676783 (Otsika)
PA824 (TB Alliance)

Phase lll:

Moxifloxacin (TBA/Bayer)
Gatifloxacin (Oflotub)

Preclinicd :

TBK -613
PNK-100480
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Presence of therapeutically inactiveform (R,
R) of ethambutol hydrochloridein the range of 30%-
100% isfound in approximately 30% of theavailable
products. It means|ow quality TB drugs and may be
contributing to the developing resistance. Samples
were collected from bulk drugs, commercial products
availablewithlocal chemicasand DOTScentre. DOTS
centre supply was also found to contain 97% of the
less active form (R, S form). The problem was
primarily restricted to | P labelled products, however
theBP and USPlabelled productsfor export were not
found to be contaminated.

Challenge is to assure good quality drugs
with proper bioavailability, open more drug testing
laboratories of international standard and
pharmaceutical industry to be advised to follow good
quality drug practices. Itisavery unfortunate policy
of some of our pharmaceutical firms to have two
standards, one for the Indian market and other for
export.

Vaccine

Prevention of TB is most important for
control and eradication of TB. Vaccineisthe best tool
to do this. However, no effective vaccineis expected
in near future. Thisisabig challenge for all of usto
develop avaccineasearly aspossible. When thefirst
vaccine- BCGwasdevelopedin 1922, weall had great
hopesfrom BCG. |t wasgivento morethan 2.5 billion
childrenal over theworld. It provides some protection
against severe forms of pediatric TB but has been
shown to be unprotective against adult TB which
accounts for most of the disease burden worldwide.
There is an urgent need for newer, more effective
vaccinethat would prevent all formsof TB including
drug resistant strains, in all age groups and among
peoplewith HIV. Morethan 250 TB vaccine candidates
have been screened for their ability to protect against
M. tuberculosis infectionin mice and guineapigs. A
few of the successful candidates identified in the
experimental models are now ready for clinical
testing.

MVA 85A is a very promising vaccine
currently in phase Il trials. Another one, BCG 30,
entered clinical trialsin 2004. Some of thesevaccines
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can beadministered without needles, making them safe
foruseinHIV patientsalso.

Any vaccine to be used in TB control
programme should have at |east 80% efficacy. Various
studieson BCG efficacy in Indiahave shown efficacy
to vary from 0 to 80% in preventing TB, but the
incidence of seriousformsof TB (meningitis, miliary
and disseminated) has shown significant decline. So
we should continue to use BCG till we get a better
aternative.

Teaching and training

TB control isalong battle to fight. We need
trained manpower. Training has to be a continuous
process. Thereisashortage of doctorstrained in TB,
both physicians and surgeons. DTCD programmes
should continue. Doctorswith Diplomain Tuberculosis
arethe backbone of TB control programme.

There is shortage of thoracic surgeons to
operate patients of tuberculosis — MDR/XDR-TB,
haemoptysis, empyema, bronchopulmonary fistula,
etc. RNTCP should addressthese shortcomingsand if
required a new course of M.Ch. Thoracic Surgery
should be started in various universities. The present
M.Chisin Cardiothoracic Surgery and these surgeons
engagethemsalvesin cardiac work and have nointerest
inthoracic work. They alsolack thoracic training.

MCI may be persuaded to start M.Ch Thoracic
Surgery Course

So the challengeisto havelong term plan of
quality training programmeswith suitable changesas
required fromtimeto timeand as per need of thearea.
Doctors teaching programmes should also be
modified according to the requirement and if
necessary MCI to be persuaded to open new course
like M. Ch Thoracic Surgery.

Opportunities
There are a lot of opportunities which are
expected in near future. New drugs are coming up and

would undergo clinical trials. Vaccinesare also ready
for clinical trials. Cost of clinical trials in India is
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much less that in western countries. This is a big
opportunity for TB workers and the country, but we
lack proper infrastructure.

To avail thisopportunity, we should develop
and identify: Clinical trial centres, appropriate
clinical laboratories and regulatory expertise,
develop skillsin monitoring, training and protocol
devel opment, have good management practices and
laboratory support to measure the end points and
havetrainingin GCPand GLP.

All thesefacilitieshaveto be of international
standard. Without active support of the government,
it is not possible to create world class facilities. So

TUBERCULOSIS—CHALLENGESAND OPPORTUNITIES

government hasto comeforward and taketheinitiative
and avail these opportunities.

| would like to conclude my Oration with
following note:

To defeat TB, we require both rigour and
persistent efforts. We should develop astrong political
will for TB control. Researches have to be doneto find
out an ideal diagnogtic test, develop new drugs and
vaccine, and an dternateand lessexpensive strategy than
DOTS with same or better effectiveness. Programme
achievements and successes have to be sustained and
maintained for decadesto havean effect on epidemiology
of TB. Complacency hasnoroleinTB Control.
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Summary Even with the use of maximum pharmacological treatment, asthma still remains uncontrolled in some
cases. For such cases of uncontrolled asthma, a novel therapy — Bronchial Thermoplasty (BT) - has shown some
promising results over the past few years. BT is application of controlled radiofrequensyahestheter inserted

through a flexible bronchoscope, to the bronchial walls. It reduces the smooth muscle mass in bronchial wall and
thus results in decreased contractility. Three major trials of BT show that it does not cause any improvement in
FEV1. However, BT causes improvemehné quality of life and decreases the future exacerbations and emergency
hospital visits due to asthma. But the benefit observed was too small to be clinically significant. Follow up (two to
five years) results of these BT trials did not show any significant long term adverse event related to BT. However,
further independent large randomized controlled trials and results of application of BT in real hospital settings are
needed to define its role in asthma managemefindian J Tuberc 2011; 58:155-159]

(Abbreviations: AIR: Asthma Interventiaesearch, ACQ: Asthma contrgliestionnaire, AQLQ: Asthma quality of life
questionnaire, BT: Bronchial thermoplasty, RISA: Research in severe asthma).

Key words Bronchial asthma, Bronchial thermoplasty

INTRODUCTION mass has always been a possible target for treatment
of asthma.

Asthma is one of the most common chronic
diseases in the world. Globally, about 300 million Bronchial Thermoplasty (BT) is application
people are suffering from asthidaAbout 15 million of controlled radiofrequency heata catheter inserted
Disability Adjusted Life Years (DALYs) are lostthrough a flexible bronchoscope, to the bronchial
worldwide annually due to asthma. Mortality wisewalls. It reduces the smooth muscle mass in bronchial
asthma accounts for one in every 250 deathsll and thus results in decreased contractility.
worldwide!? With the timely and correct use of
inhaled corticosteroids, beta 2 agonists, LeukotrieMETHOD
antagonist, theophyllines and allergen control
measures, asthma can be controlled in most of the Bronchial Thermoplasy is done as an
cases. But even with the use of maximumutpatient bronchoscopy procedure, in three sittings
pharmacological treatment, asthma still remaimg about 30 minutes duration each. Atatatheter is
uncontrolled in some cases. For such casesimtfoducedvia flexible bronchoscope. Distal end of
uncontrolled asthma, a novel therapy — Bronchilair® catheter contains a flexible four pronged wire
Thermoplasty - has been developed over the past flemsket, which is then forwarded into the distal airway
years. of up to 3mm diameter (Figures 1, 2 and 3).

Radiofrequency energy is then delivered for 10

Itis a known fact that smooth muscle mass secondwia catheter to airway walls. Catheter is then
airways increases in asthma. This increase in smoagtracted by 5mm and again the radiofrequency is
muscle mass is associated with increase in sevedsglivered to airway walls. In this way, in one sitting,
of asthma& Thus decreasing the airway smooth musdiT is done to whole one lower lobe. In next sitting,
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Figure 3: Bronchia thermoplasty catheter in
Bronchus
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BT isdoneto the other lower lobeand in third sitting,
BT is delivered to both upper lobes. The
radiofrequency energy delivered to airway wall, gets
converted into heat energy and reduces the airway
smooth muscle mass.

REVIEW OF BT RESEARCH TRIALS (Table 1)

Danek Clet al intheir initid experimenta study
indogs, applied threedifferent temperatures (55, 65 and
75 degree centigrade) to each of three different lung
regions’. Fourthlung region was untrested and served as
control. Therewassignificant reductioninairwayssmooth
muscle mass, airway contractility and airway hyper-
respons venessto methacholinein lung regionstreated
with 65 and 75 degree centigrade of radiofrequency
energy. And this effect lasted up to three yearsin dogs.
Theresultsof thisstudy werevery promising andledto
anideaof gpplyingitin humansto control asthma.

Miller JD et al carried this experiment
forward and studied thefeasibility, safety and efficacy
of BT in human airways’. They applied BT in nine
patients of lung cancer scheduled to undergo lung
resection surgery after three weeks. BT was well
tolerated in al nine subjectswith no new symptom or
adverseeffect. BT resulted in significant reductionin
smooth muscle mass in the airways. This study
provided further boost to theideaof applying thisnew
techniquein thetreatment of bronchial asthma.

Inasmall study, Cox G et a offered BT to 16
patients with mild to moderate severe asthma®. BT
was well tolerated in all patients with no major side
effects. And it resulted in decreased airway hyper-
responsiveness and increase in symptom free days.
However, FEV 1 values did not show any significant
change from baseline. These positive effects lasted
for aperiod of two years.

With correct application of current
pharmacol ogica management, asthmacan beeffectively
controlledin most of the patients. Sothough BT showed
a promise in management of asthma, its true role was
needed to be tested in severe symptomatic asthma
patients. Povard ID er al conducted a randomized
controlled trial (RISA trial) of BT in patients of
symptomeatic severe asthmadespite being on maximum
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treatment (Fluticasone 750 microgram or more)’.
Among 15 patients who received BT, four patients
required seven hospitalizations for increase in
respiratory symptoms, two patients devel oped lobar
collapse and one patient needed bronchoscopy to clear
mucous plugs after BT. While patientsin controlled
armdid not need any hospitalization during treatment
period. However, after 22 weeks, patientswith BT had
significant decrease in rescue medication use and
improvement in asthma control questionnaire score.
And this effect lasted up to one year. For first time
this study showed that BT isassociated with transient
but significant worsening of asthmasymptoms.

Inarandomized controlled trial (AIR1 trial)
including 112 patients of asthma, Cox G er al
examined the effect of BT on control of moderate to
severe persistent asthma®. Patientsreceiving BT had
significantly more adverse events than patients in
control arm. However, majority of these adverse
events occurred one day after the BT and resolved
within seven days. Most common adverse eventswere
increase in dyspnea, wheeze, cough and chest
discomfort. In BT group, four patients required six
admissionsfor increasein respiratory symptoms. But
at theend of 12 monthsfollow up, BT group showed
significantly greater improvement in PEFR, Asthma
quality of life questionnaire, Asthma control
guestionnaire, more symptom free days, less use of
rescue medication and had fewer exacerbations.

All these above mentioned studies showed
that BT plays some significant rolein controlling the
symptoms of asthma. But still in none of thesetrials,
BT was compared with sham bronchoscopy in control
group. Thisdeficit in methodology in research trials
certainly leaves room for a possibility that al the
improvement in symptoms of asthma and related
quality of life may bejust aresult of placebo effects
of bronchoscopy.

To rule out this doubt of placebo effect,
Castro M et al conducted amulti-centre, randomized,
double blind, sham controlled trial (AIR2) to assess
the effectiveness and safety of BT in the treatment of
severeasthma’. Inthistrial, 190 patientsin treatment
armreceived BT while 98 patientsin control arm also
underwent bronchoscopy without actual BT. Patients
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in sham group without receiving BT also showed
significant improvement in Asthma Quiality of Life
Questionnaire (AQLQ) score. This reflects the
placebo effect of bronchoscopy on AQLQ scores.
Thus, it alsoraisesquestionsover thevalidity of results
of previous BT trials, which were conducted without
sham group. But authors of AIR2 trial concluded that
the improvement in AQLQ score in patients who
received BT wasmorethan theimprovement in AQLQ
scorein sham group (5.7 vs 5.5 respectively). Though
thisdifferenceisstatistically significant, but it is not
big enough to be clinically relevant. Similarly, there
was statistically significant decreasein severe asthma
exacerbations (0.70 exacerbations/subject/year in
sham group vs 0.48 exacerbations/subject/year inBT
group) as well as emergency hospital visits (0.45
visits/subject/year in sham group vs 0.10 visits/
subject/year in BT group) in BT patientsover oneyear
follow up period. But thesefiguresindicatethat for a
given patient, BT will reduce one severe exacerbation
over theperiod of six years, and four emergency room
visitsover the period of 10 years, in comparisonto a
sham group patient. And all this benefit will come at
the cost of increased risk of hospitalization during
initial six weeks after BT. Results of AIR2 trial
indicate that BT perhaps modifies the host response
and thus results in lesser bronchoconstriction on
exposureto thetrigger factors of asthmaexacerbation.
Apart from reducing bronchial smooth muscle mass,
whether BT hasany effect onairway inflammationin
asthma, is still not clearly known and should be
included inthefutureresearchtrialsof BT. Therewas
no significant change in PEFR, FEV1, and use of
rescue medications.

Regarding safety of BT, two to five years
follow up results of al three major trials of BT are
available now®'2, There was no increase in asthma
symptoms, exacerbations, emergency hospital visits,
andfall in FEV 1 or any other significant adverseevent
observed in BT patientsonfollow up.

Cost of BT radiofrequency system and BT
catheter is about Rs. 14 Lakhs and Rs. 67,000
respectively. Sothecost of BT per patient will be about
Rs. 3to4 Lakhs. Thishigh cost will also be another
limiting factor for itsusein devel oping countrieslike
India



BRONCHIAL THERMOPLASTY

All the BT trials (one in Dogs and five in
humans) were supported by Industry (Asthmatx Inc.),
who ismanufacturer of Alair® Bronchial thermoplasty
system and catheter. So though BT appears to have
found some nichein the management of uncontrolled
severe asthma, further independent large randomized
controlled trials and results of application of BT in
real hospital settingsare awaited to defineitstruerole
in asthmamanagement.

CONCLUSION

Bronchial thermoplasty isanew therapeutic
bronchoscopy procedure, which has been used in
researchtrialsin cases of uncontrolled severe asthma,
in addition to pharmacological therapy. BT causes
statistically significant improvement in the quality of
life and decreases the future exacerbations and
emergency hospital visits. But clinical utility of this
improvement in asthma control is little. It does not
improve the FEV 1. However, no significant adverse
effect wasfoundinfiveyear follow up of BT patients.

In view of high cost of procedure and
increased risk of significant short term transient
bronchoscopy related complications, at this point
of time, Bronchial thermoplasty cannot be
recommended for routine use in patients of
uncontrolled severe asthma.

However, as all the six BT trials were industry-
funded, further independent trials are needed to
define its true role in management of Asthma.
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There was an increased yield of 6% of
smear positivity observed in the standard method
of sputum smear examination in comparison to
proposed new method of sputum smear
microscopic examination (Table 2). The result
showed that 86.96% and 81.51 % specimens were
negative for AFB respectively in standard sputum
smear examination (first spot and morning sputum
samples), where as 87% and 88.2% of negative
smear were found in first and second sputum smear
examination respectively in the proposed new
method of same day smear microscopic
examination.

In the proposed new method of same day
smear microscopic examination, 92.87% smears
were positive in first and second stained slides as
well as one additional case identified during second
slide examination (Table 5).

The sputum culture result on LJ medium
of 330 TB suspects showed that 103(31.21%) were
found positive for growth of Mycobacterium
tuberculosis .The results showed that 60(18.18%)
sputum samples were found to be culture positive
when the sputum was collected by standard method
(first spot and second morning sample) and
42(12.72%) sputum specimens came out to be
culture positive when samples were collected
according to the new proposed method(first spot
and second spot sputum after one hour of first spot
on same day). In this result, sputum culture was
positive in 42 for Mycobacterium in both the
methods of smear examination (Table 4).

Sensitivity of the standard method and new
proposed method was 58.25% and 40.07%
respectively whereas specificity was similar i.e
99.55% in both the methods (Table-4).The positive
predictive value in standard and new proposed
methods was almost similar i.e. 96% and 97%
respectively. The negative predictive value in
standard method and new proposed methods was
83.70% and 78.74% respectively (Table 4). Though
the new proposed method is a less sensitive
(68.85) method in comparison to standard method
of smear examination, but specificity (99%) was
comparable to standard method and was found to
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be patient’s friendly and less cumbersome smear
microscopic examination procedure (Table 5).

DISCUSSION

Accurate diagnosis followed by prompt and
effective treatment is the prerogative of tuberculosis
care and control programme. Smear microscopic
examination because of its simplicity, low cost and
high specificity is still the main test for diagnosis of
tuberculosis in most of the developing countries.

This systematically carried out study showed
that symptoms like chronic cough for more than two
weeks, fever for more than two weeks, chest pain and
haemoptysis were observed in more than 90% of
patients who were smear positive. These symptoms
associated with tuberculosis patients had been observed
by Daley et al also®.

The overall smear positivity rate in our study
came out to be 18.48% which is almost similar to other
studies conducted in high prevalent countries, i.e.
Nigeria and Ethiopia : 21%, Yemen:24% Nepal : 25%**
where sputa were examined for diagnosis of
tuberculosis. A study from Malawi by Harries et al had
shown that percentage of positive cases using two
sputum strategy was 16.1% which was lesser in
comparison to our results®.

In our study, significant difference was
observed in the positivity rate in standard method
of smear examination and the proposed new method
of same day smear examination (98% vs. 70%). In
contrast to our study, Ramsay et al in his study
showed that the spot - x spot, proposed new method
of same day smear microscopic examination
identified 95% smear positive patients and spot —
morning - spot (standard method) scheme identified
97% of smear positive patients'. A study from
Ethiopia states that out of the total TB diagnosed
cases, 94% were identified by the same day smear
microscopy and 98% were identified by routine
spot-morning—spot smear microscopy method but
the study also emphasized that improvement in
patient care can be done by reducing the number of
patients’ drop-out by examining the sputum sample
on same day'S.
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The previous report from LRS Institute of
TB and Respiratory Diseases by Sarin et al and from
TRC Chennai by Gopi et al showed that two spot
specimens identified 92.2% of the total TB cases'”'%.

In our study, the result of the proposed new
method of same day smear examination was almost
same as Hirao et al where they studied that there was
no difference in the number of positive smear between
extra spot and the first spot samples’. Studies from
Ethiopia, Nepal, Nigeria and Yemen showed slight
increase in yield of extra spot sample, i.e. 8%, 9%,
49 and 12% respectively'.

Our finding confirms that 3+ positive
specimens are more common in first sputum samples
(43.47%), with a significant difference seen in 3+
grading of morning samples (25%) and second spot
(33.33%). This result is in contrast to the findings of
earlier studies wherein higher bacillary load has been
documented in the morning specimen which would
have been the basis of multiple sputum collection
procedure for diagnosing TB .

In the proposed new method of smear
microscopy, 6% less bacilli were identified in
comparison to the standard smear microscopic
examination but brief patient interaction at the time of
sputum collection showed that they were most
comfortable with proposed sputum smear microscopic
examination and its results within same-day.
Simultaneously, the same-day sputum smear
microscopic examination and its results are extremely
useful for clinicians who can start the treatment
immediately. This has reduced the turnaround time in
the diagnosis and treatment of TB patients.

The available limited data on the yield of
smear positivity by examining morning versus spot
sputum suggest that yield of single morning
specimen is approximately higher by 12% over the
yield of single spot specimen®. Higher yield in
morning samples similar to our study has been
documented by Ramsay et al in his research
publication'. These approaches are costly to the
patients and programmes often experience high
dropout rates from the diagnostic process due to
multiple visits of patients®.
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SAME DAY SPUTUM SMEAR EXAMINATION

The earlier study showed that the two spot
smear strategy would miss about 3% - 5% of the
positive cases'®?!, whereas in the present proposed new
method of same day sputum examination, we have
missed 6% of TB suspects.

In India, 13% of dropout cases has been
observed amongst the tuberculosis suspects whereas
report from Malawi is said to be 15%***. Failing to
complete the diagnosis is a major obstacle to provide
treatment in the developing part of the globe. At the
first hand, this obstacle can be minimized by following
the two specimen approach and by improving the
quality of services.

Our findings confirm that culture positive
result was 13% more than the result of smear
microscopy. In comparison to total culture positive
cases (103), sensitivity and specificity of smear
examination in standard method and front loading
method were 58.25%, 99.55% and 40.07%, 99.55%
respectively. Hirao er al showed that sensitivity and
specificity in routine method were 57.7% and 98.5%
and in front loading method, it was 56.40% and 98.50%
respectively. In their study, culture positive sputum
samples (37%), were almost double of smear positive
cases’. In view of the above, we may conclude that the
front loading method is of low sensitivity in
comparison to standard method of smear examination.
However, in view of feasibility of the technique and
convenience of patients, the method deserves to be
considered for a larger study encompassing wide range
of set-up like rural areas, semi-urban areas where TB
suspects have to travel long distances to reach health
care facilities.

A policy decision must be taken after
thorough and more extensive approach towards study
results. This is relevant in tuberculosis world of
developing nations. This study highlights the utility of
same day sample collection and smear examination,
the discussion about which is already going on.

CONCLUSION

In contrast to other studies, this study
showed that the two spot sputum specimen
examination had a sensitivity inferior to the two



