- EPIDEMIOLDGY OF COMMUNICARLE DISEASES

1. Prompl Identification of persons wilh SARS, their

mowvernenis and contacts;

Effective isnlatinn al SARS patients in hoapllals,

Appropriate prolection of medical slall eating thew

palienis;

Comprehensive ientification and Isolation of suspeted

SARS cawen,

Simple hygienic measures such as hand-washing after

touching patients, use of appropriate and well-fitted

masky, and introduction of infection control measures,

Exit screening of international travellemn;

. Timely and accurale meporting and sharing  of
information with other authorities and/or governmaenia

@

> &

=3

References

WHIO (20000, Wewk iy Fpideminlogion! Record Na 17, 71 March 29800
WHIO (270, Woeld Health Report 2000, Shaping e b

WHIO (20001, Wewlkly F pulemiologieal Recond Mo 43, 24ih Ot 2007
WHO [200Ph), Weekly Fpaleminiogenl Recond Na T, |k Feh 2009

Stephan J Maphes ot al, (2000), Curreni Madical [hagnoss e
Trwtrmenr, 40 Fd A Langs Medical Pubdicabion

TUBERCULOSIS

Tuberculosin s & specific inlectious diveare caused by
M. luberculosis The disease primanly aflects lungs and
causes pulmonany tuberculoals. [t can also alfect intestine,
meninges, bones and joints, lymph glands, skin and other
fssues of the body The disease s usually chronie with
varying clinical manifestations. The disease also aflects
animals hike cattle; this i known an “bovine tuberculosia”,
which may sometimes be communicated to man Pulmonary
tuberculosis, the most important form of tuberculosly which
allects man, will be considered here.

Problem statement
WORLD

Tuberculosis remains a worldwide public health problem
despile the lact that the causative organiim was discovered
more than 100 years ago and highly eflective dmugy and
waccing are available making tuberciilosls a preventable and
curable ilisease Technologically advaneed couniries have
nchieved spectacular resulis in the control of uberculoals
This decline started long belore the advenl ol BCG or
chematherapy and has been atttibuted to changes in the
“non-specific™ delerminants of the disease wuch m
Improvements in the standard of living and the qualisy of life
ol the perople coupled with the application ol available
technical knowledge and health resources

It is estimated that about one-third of the current glohal
population is infected asymplomatically with tuberculosis, of
whom 5-10 per cent will develop clinical divease during
their lifetime Most new cases and deaths occur in
developing countnes where infection v often acquired In
childhood . The annual risk of uberculoais infection in high
burden countries s evtimated to be 0.5-2 per cent (1)
Patients with infectious pulmonary ubereulosis disease can
infect 10-15 persana in a year

Tuberculosis remaina a major global health problem. The
current glohal picture of TB shows continued progress but not
fast enough  During the year 2013, an  estimated
D milllon people developed TH, which s equivalent o
126 caves per 100,000 population. Most of the cases
pecurred in Asia (56 per cent] and the Afrlcan region
{29 parr cent ). OF these incident cases 1.1 million (13 per cent)

were HIV positives, and 3.5 per cent of the new and 20.5 per
cend ol previously treated cases were of MDRTE. It Is
autimated that about 1.5 milllon people died of TD, of these
360,000 were HIV positive and 210 000 MDR-TD cases

About 60 per cent of T cases and deaths occur among
maen, bul burden ol duease (3.3 million) amang women Iy
high. In 2013, an estimated 510,000 women died as a result
ol TB. more than one-third ol whom were HIV positive. An
estimated 550,000 (6 per cent of total cases) children under
15 yean of age had TB ol whom R0, 000 died

TH detection and reatment outecome - During 2013, ol
the evtimated 9 million cases, only & 1 million caser were
reported 1o WHO O these 5 7 millbon were people newly
diagrowed and 0.4 million were alteady on treatment. The
notification rate was about! 64 per cent About 3 million
mibised cases were elther not diagnosed or dlagnosed but nal
reported

In 2013, the treatment success rale continued to be high
at Bé per cent among all new TH caves

The South Easl Asla Heglon aceounts for 30 per cent of
the globhal bunden of TH in terim of incidence and India
alone accounts for 29 per cent of the world's TH cases. It Is
evtimated that about 3.4 million new cases of TH continue to
occur each year in this Hegion, most of them in India,
Bangladesh, Indonesia, Myanmar and Thalland 62 per
cent ol the cases with HIV Wnown status |39 per cont of tolal
SEAR cases) were HIV. positive B9 per cent ol HIV. positive
TB casey were on co-frimocarcle peeventive therapy and
61 per cont of these casen were pul on antiretroviral therapy
Leve! of MDR-TE is still low in the Region (less than 2 2 per
cent), howewer, this translates into rearly 90,000 estimated
MDR-TB cases amonqg all the notified TB cases in 2012 (3).
Each ywar, momw than 2 million TR caves are registered for
teatment with more than BS per cont success rale of new
wputum  emear positive cases TH mortality rate has
decreased more than 40 per cont sinee |94 (3

The actual burden al pasdiatric TD is not known due o
diagnoatic difficuliies. It s assumed that about 10 per cent of
total TH load s found in children Glohally, about 1 million
casves of paediatric TB are estimated to occur every year, with
more than 100,000 deaths (4). Chilidhood deaths from TH
are usually caused by meningitis or disseminated disease (1),
Though MDR-TB amnd XDRTB b documented among
pacdialric age groups, there are no estimates of overall
burden because of diagnostic difficulties and exclusion of
children in most of the drug resistant surveys (4]

In many deweloping countries, acquired drug resistance
rermaims high, because  national  tuberculosis  control
programmes in theses countries have not been able to
achieve 2 high cure rate over a very long period of time,
wven afier the introduchon ol short—<ourne chemotherapy.
Powerty, sconomic recession, malnutrition, overorowding,
indoor air pollution, tobacrco, alcohol abuse and diabetes
make populations more vulnerable 1o tubsrculons Increase
in human migration has rapidly mised infected with
uninfected communitien. To make glohal situation worse,
tuberculosis has formed a lethal combination with HIV

DTS remains central 1o the public health approach to
tuberculosis control, which s now presented as Siop TH
Strategy To be clamified as DOTS, a country must have
officially accepted and adopted the strategy by 2004, and
must have implemented the four technlcal components of
DOTS in at keast parl of the country. DOTS coverage Is
defined as the percentage of the national population living

Scanned with CamScanner



TURE RCLILOS1S

I areas where health services have adopted DOTS . “Area”
ard the lowesl adminiatralive or managemenl units in the
country (township, district, counties, #1c.). The tarmgetl of
OTS programme s auccesalul treatment or cure rate ol
HS5 per cenl ol new smear posilive cases, and detection ol
70 per cent of such cann

The advantages of DOTS are : [a) Accurncy of TB
tliagniosls is more than doubled, (b)) Treatmen] succes rala |s
upto Y5 per cent, (] Prevents the spread ol the luberculouls
Infection, thus reducing the incldence and prevalence of
luberculoals; (d) Improves qualiy of health care and
removes sligma associated with TH, [¢) Prevent lailure of
trealment and the emergence of MDHTB by ensuring
patlent adherence and uninterrupled drug supply; (1) Helps
alleviate poverhy by saving lives, reducing duration ol (lIness
argl preventing spread ol infection; [g) Lends eredibility 1o
TH eontral ellorts

The WHO has sel Inilernational Standards  for
Tuberculosts Care. These standards are intended 1o lacilitate
the effective engagement ol all care-providers in delivering
high-quality came lor patients ol all ages, including those
with  smear-posilive, smearnegalive,  extrapulmonary
huberculosls, drug resistant fuberculoais, and tuberculoals
combined with HIV Inlection The basic principles ol care lor
peaple with, or suspected ol having tuberculosis are the
same warldwide, The standards are intended 1w be
complementarny to local and natlonal tuberculosis conirol
pollclen that are conalstent with WHO recommandations.
They are not intended to replace local quidelines. There are
6 standards for diagnosis, 9 standards for trealment and 2
itandards far public health resporaibilitien. Please refer 1o
WHO publication : Weekly Epldemiological Record, No 5§,
dated Jdrd Feb. 2006 for further details.

The WHO has launched global plan ler Stop T Strategy
12006-2015), with the objeclive ol reducing incidence ol
lubsreulosls. Please reler 1o page 200 lor lurther detalls

INDIA

India is The highest TB burden country in the world in
terma ol absolute number of Inclden] cases that oecur sach
year. It accounts for one-lourth al the estimated global
Incident TH casens in 2003,

As per WHO estimations, tuberculosis prevalence per lac
population has reduced rom 465 in year 1990 to 211 In
201D In abwolute numbens, prevalence has reduced from
A0 laca to 26 lacs annually Incidence per lae population has
meduced fram 216 in year 1P8) 1o 171 In 20013 Tuberculoals
mrcirlality has reduced lram 38 per lae population in 194 fo
19 in Z013 In absalute numbeies, mortality due to TH has
teduced Trom 3.3 lacs to 2 4 lacs annually Among the mew
TH canes, b pet cent of patients were (1 pasdiatoie age-group
10-14 years). HIV among sslimated incident cases of TH
was about 5 per cent MDH.TH among notified new
pulmanary TH patients was aboul 2 2 per cent, and among
retrentment cases was aboul 15 per cent (4)

The lrst nation-wide standardized tuberculin survey was
carried out during the period 2000-2001 For the purpose
of survey, counliry was siralilied into 4 rones (north, weal,
wouth and east) An identical methodology ol sampling was
used acroas all zones to eslimate ARTI lannual risk of TO
infection), allowing for stratifled analysis for children with
and withoul BCG scar. The survey showed the national
AHRT] wan about 1.5 per cenl. The second survey (2009 -
2010) shows that the natlonal ARTL is 1.1 per cent, bul the
sample sige ol survey 2 was subsiantially smaller (5). The

first survwey showed that BCG scar did nol Influence ARTI
interprelation (5)

Table | shows the burden of tuberculosis In India (the
#ilimated and reporied rales wic). The Indian scenaro

ahoul DOTS programme has been discussed in detall in
chapter 7
TARLE 1

Burden of tuberculasis in India (2013)
(Population 1 252 millian)

Py rr bt Mate (per 100,000
[ thasunmanda) prapulation)
Esntmates of TI burden 2013
Mortality [ese hudey HIV « TH) 240 [150-25%0) 19(12-28)
M alimy (115 & T oy} 28 (31-44) 112838

Prevalence (inchodes HIV + TR) 2,600 (1 800-2,700) 211 {143-204)
Inchdence (inchuckes HIV ¢ TBE 2,100 (2.000-2.3001 178 (162-184)

Incidence (HIV + TH only) 120 {100-140) 2.7(R3-11)
Casa davwcnion, all borma (1) 58 |(84-61)
Estimates of MDE TH burden 1013

MHew Fatrdat mant
% of TH coses with MDR-TH 22(1.9-28) 1501119
MO TB canars armong 20,000 41,000
noified pulmorary TH cases (17,000-34,000] (30,0005, 000
TH cose notifications $013

Hrw Ralapne
Puilmonaiy, bactariokxpcslhy 621,762 102, 640
weer lirmaeed
Pulmanary, clinically diagnosed 292 928
Eatvageidmunmry 76,557
Total nrw wnad relapss 1,243,504
Prasiapiaaly tvamtad aai luading 1m,ma
o L 4
Titad ¢ masw mastifisd 1418617

Aimangg | 240,904 new and relapis caae
B T30 (%) panen e wndey |5 ymads

Heporied cosen of KH./MOR TN 2013
Tutal
Casars ventanl] b RAL /MDA TH FELIN DB
| absewwienry comfirmaed KR SDR-TH cases 25,385
Patients itarted an MDA TH restment 20,763
Ty 2013
Mumber (L]
TH pastianis with knaosen FIV dahs ART 900 [AY)
HIY. pasities 1) pastianin 44 027 |8
MY pasaitivs TH pafianin on oo rimosssnla 4| RIT [9N)
preventive Maiapy (CPT)
HIV. positivs TH patisints on antinemoyicsl AR THA  [AA)
tharapy (ART)
HIV. positrow peopls sreened for TH 1,060 fedd
} Treatment success raie (L)

Mo arad relapss cases regivtered in 2012 HI
Provioushy heated cases, enchuding relapse, registered in 2013 T4
HIV pomitrew TH cones, all fypes, regmiered in 2017

RA- MDA TH cases staried on second-line treatment in 2011 50

Source | (1)
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AGE DISTRIBUTION - In India tuberculosis is more
prevalent in adults than in children. It affects adults in the
moat productive age group (15-54 yean) More than BO per
cent of TB cases are in this age group, as shown in Table 2.

TARLE 2
Percentage of new wmear potitive cases
in dilferent age groups [2006)
Age group (Yeara) ' | ' " Na of cases Purcantage
0=14 I11.AT2 20
15-24 124,206 209
25-34 1,331,389 22.50
A5-44 1.20,481 2032
45-54 o6, 727 1632
B5-64 66617 1124
65 + ¥ M1 6 63
Source ; (6]

THE ECONOMIC AND SOCIAL BURDEN OF DISEASE -
Bevides the disease burden. TD alio causes an enormous
toclo-gconomic burden to India TB primarily affects
In their most productve ywan of life. While fwo-thirds of the
caves are male, TB taker dupropornonately larger woll
among younq females, with more than 50 per cent of female
cases occurting before the age of 34 years (7)

Tuberculmais kills mome women In reproductive age group
than all causes of maternal morlality combined, and it may
create more orphans than any other infectious disease.
Nearly one-third of female inlertility in India, is caused by
tuberculosis. The indirect impact of tubereylosis on children
Is considerable, as nearly 3 lacs children of tuberculosis
patients, either leave the school or take up employment lo
help suppon their families [6). A patient ol tuberculosis
takes an average of three 1o lour months 1o reCUDETALE,
losing that much income. The loss is disattrous lor those
struggling against poverty. They are most likely to be
delaulters of treatment. The vast majority (more than ) per

cent) of the economic burden of TB in India |s caused by the
loss of life rather than morbidiny,

In India, tuberculonsis is maink) a duease of the poor. The
majority of it victims are migrant labosurers, slum dwellers,
residents of backward areas and tribal pockets. Poor living
conditions, malnutrition, shanty housing and overcrowding
are the main reasons lor the spread of the disease (6)

HIV increases a person's susceptibility to tuberculosis
Infection, and  uberculowis s one of the earlient
opportunistic disease 1o develop amongst penons infected
with HIV. It increases morbidity and mortality in HIV
Infected persons. HIV is the most potent risk lactor for
progression of TH inlection 1o disease.

Since death rate Is declining and the disease Is showing a
decline In  younger age groups, epldemiologists are
beginning o think that pethaps we may have crowsed the

peak of the secular epidemic curve and are somewhere at
the beginning of the declining imb

Epidemiclogical indices i2)

Indices or parameters are needed to measure the
tuberculosis problem in a community as well as for planning
and evaluation ol control measures. Indices are also
required for internationasl comparisan, The following
epidemiological indices are generally used in tuberculosis

m measurement and programme wirateqy ;

1. Incidence in defined an the number of new and
recurnent (relapse) episodes of TB (all forms) occurring in a
given year Hecurtent episodes are defined as a new episade
of TH in people who have had TB in the past and lor whom
there war bacteriological confumation of cure andior
docurmentation that treatment was completed Helapie cases
are referred ro an recurrent cases because the term s more
useful when esplaining the estimation of TH incidence.
Recurrent cases may be true relapses or a new episode ol TH
caused by reinfection In current case definitions, bath
telapse cases and patients who require a change In
treatment are called ‘tetreatment cases’, However, people
with a continuing episode of TB that requires a trealment
change are prevalent cases, not incident cases

2 Prevalence is delined ay the number of TO cases {all
forms] at a given point in time. It is the best available
practical index to estimate the case boad In a community,

The age-specific prevalence of patients is considered the
moal relevant indies

3 Mortality from TB is delined as the number of deaths
cauved by TB in HIV-negative people, according to the latest
revision of the International Clamsification of Discases
(ICD-10] TB deattw among HIV-positive people are
classified as HIV death in ICD-10. For this reason, estimates
of deaths lrom TB in HIV positive people are presented
sepatately from those in HIV negative people.

4. The case latality rate is the risk of death from TR
amang people with active TB disease

5 The case notification rate refers to new and
recurrent episodes of TB notified to WHO for a given year,
expressed per 100,000 population. The case notification
rate for new and recurrent TB (s Impaortant in the estimation
of TB incidence In some countiies. however, information on
trealment history may be missing for some cases, When data
on ftreatment history are nol available, recurrent cases
cannot be distinguithed from cases whose treatment was
changed, since both are registered and reparted in the
category “retreatment” Patents reported in the “unknown
history™ category are considered incident TB episodes (new
of relapse). This s & change from previous years in view af
past difficulties to estimate with NTH the proportion of ue
new, of relapse TH epnodes in this category of patients.

6 Case detection rate - The case detection rate Is
calculated as the number of notification of new and relapse

casrs in a year divided by the estimated incidence ol such
cases in the same year

7. Prevalence of drugresistant cases : It is the
prevalence of patient excreting tubercle bacilli resistant to

anti-tuberculosis drugs. This index is directly melated 1o
chemotherapy

{a] Prevalence of infection : It is the percentage of
individuals who show a positive reaction to the standard
tuberculin test. When the test Is done in defined AN-groups,
i yields age-specific prevalence which is a far superior
indicator than the mere percentage of positive reactors in
the total population (8] Prevalence represents a cumulative
experience ol a population lo recent and remote Intection
with Myco tuberculosis It may be mentioned that (he
interpretation of tubetculin test has become complicated in
countrars with a high coverage of BCG vaccimation at birth,
vince most of the vaccinees become poutive teaclon lo
tuberculin test. This present & problem in identibying true
prevalence of infection Further, CToss-semitivity o atypical
mycobacteriae, where it occurred, has alio caused the
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prevalence 1o be over-estimated. Despite these limitations,
tuberculin-testing s widely used lor estimating the
prevalence of uberculous infection in a population.

{b} Incidence of infection | (Annual Infection Rate) : It is
the percentage of population under study who will be newly
Infected by Mycobacterium tuberculosis among the non-
infected of the preceding survey during the course of one
year, It reflects the annual risk of being infected (or
reinfected) in a ghven community. In other words, it expresses
the atlacking force of tuberculosii in a community (9). In
developing countries, every 1% of annual risk of infection Is
sald lo correspond to 50 new cases of smear-positive
pulmonary tuberculosis, per year for 100,000 general
population (10), Also known as “tuberculin conversion”
index, this parameter i1 considered one of the best indicators
for evaluating the tuberculosis problem and it trend. The
higher the rate, the greater the problem {9, 11). It may be
mentinned that a good ireatment programme, lowers the rhik
of tuberculosls infection in the community,

Hevised (2013) definitions of tuberculosis cases
and treaiment (12)

WHO has issued updated guidance on definitions of
cases and trealmen! oulcomes and associated reporiing
framework in March 2013 These updates were necessary
to accomodale diagnosis using Xpert MTRHEIF and
other WHO endorsed molecular tests, as well s offering
an opportunity io improve mpects of the existing (2006)
framework, such as Inclusion of more eomprehensive
reporting of TB casen among children. The updated
definitions will be used from 2014 in global data
collection (2],

Presumpiive case: Presumptive TB refers to a patient who
presents with symploms or signa suggestive of TR
[previoushy known as a TB suspect).

A CASE DEFINITIONS

a. A bacterinlogically confirmed TH cose s one from
whom a biological specimen Is positive by smear
microscopy, culture or WHD (such as Xpert MTRRIF). All
such casws should be nolilied, regardless of whether TH
trealment has slarted,

b. A elinically diagnosed TB cose is one who does no!
[ulfil the erileria for bacteriological confirmation but has
been diagnosed with active TR by a clinician or other
medical practitioner who has decided to give the patient a
full eourse of TB treatment. This definition includes cases
diagnosed on the basis of X-ray abnormalities or suggestive
histology and extrapulmonary cases withou! laboratory
canfirmation, Clinically diagnosed cases subsequently lound
lo be bacieriologically positive (before or after starling
irealment) should be reclassified as bacteriologically
confirmed.

Bacteriologically confirmed or clinically diagnosed cases
of TB are also classified according to:

1. anaromical site of disease:;
2. history of previous treatment;
3. drug resistance;

4. HIV status,

1. Classificarion based on anatomical site of disease

a. Pulmonary tuberculosis (PTB) mefers ta any
bacterinlogically confirmed or elinically diagnosed case of

TB involving the lung parenchyma or the tracheobronchial
tree. Millary TB is cassified as PTH because there are lesions
in the lungs. Tuberculous intra-thoracic hymphadenopathy
imediastinal and'or hidar) or tuberculous pleural effusion,
without radiographic abnormalities in the lungs, constitutes
a cawe of exm TB. A patient with bath
pulmonary and extrapulmonary TB should be classified a3 a
case of PTH.

b. Extropulmonary tuberculosis (EPTB) refers to any
bacteriologically confirmed or clinlcally disgnosed case of
TH involving organs other than the lungs, e.g. pleura, lymph
nodes, abdomen, genitourinary tract, skin, joints and bones,
meninges

2. Classification based on history of previous TH
Ireaiment [patient regisfration group)

Classifications based on hislory of previous TH treatment
are slightly different krom those previously defined They
focus only on history of previous treatment and are
:indtrl-m-t!d'ﬂ! of bacteriological confirmation or site of

e are

New patientt Patents who have never been treated for
TR or have taken anti-TH drugs for less than 1 month

Previouly treated patients Patients who received 1
month or more of anti- TH drugs in the past. They are lurther
classified by the outcome of their most recent course of
treatment as lollows:

a. Helapwe patients have previously been trealed for TR,
were declared cured or treaiment completed al the end of
their most recent course of treatment, and are now
diagnosed with a recurrent ephnde of TR (elther a true
relapse of a new ephode of TH caused by reinfection).

b. Treatment after foilure patients are those who have
previously been treated for TD and whose treatment failed al
the end of their most recent coune of reatment

c. Treatment gofter Joms to follow-up patients have
previoualy been treated for TD and were declared loat 1o
follow-up at the end of their most recen! course of treatment,

[Thewe wwre prviously known as treatment after default
patienis. )

d Other previously treated patients are those who have
previously been beated for TB bul whow oufrome after
their most recent course of treatment s unknown or
undocumentad.

e. Potients with unknown previous TH treatment history
do not il into any of the categories listed above. New and
relapse cases of TH are incident TD cases

3. Classification based on drug resistance

Caves ame clamsiflied in calegories based on drug
susceptibility testing {DST) of clinical isolates confirmed ta
be M. tuberculosis:

a Monoresisionce: resistance to one finst-line anti-TH
drug only.

b. Polydrug resistonce: resistance to more than one first-
line anti-TB drug [other than both isoniazid and rifampicin).

c. Mulidrug resigonce resistance 10 al least bath
isoniarid and rfampicin

d Extersive drug resistonce’ reustance to  any
fluoroguinolone and at least one of three second-line

injectable drugs (capreomycin, kanamycin and amikacin), in
addition to multidrug resistance.
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#, Rifampicin resistance: reshvlance to rlampicin detected
uslng phenotypic or genalypic methods, with or withou!
teilslance 1o other anti-TH drugs. I includes any revistance
to rilampicin, whether monoresistance, multidrug resistance,
polydrug resistance or extensinve drug resistance

Thewe calegories are not all mutually exclusive When
enumerating tifampicin-resistant TB (RR-TB), lor instance,
multidrug revintant TB (MDA TB] and extenvively drug-
reaislant TB (XDR-TH) are also included While it has been
the praclice untl now fto limit the delinitors ol
monoreslslance and polydrug resistance o Dl line drom
only, luture drug regimens may make it impottant to clasuly
patients by their strain  rmslance  patlerma o
fluoroquinolones, second-line injeclable agenty and any
other anti.TB drug for which reliable DST becomes

avallable,

4. Classification based on HIV status

a. HIV-positive TB patient relers o any bacteriologically
conlirmed or clinically diagnosed case of TB who has a
positive result from HIV testing conducted at the time of TB
dlagnosis or other documented evidence ol enrolment In
HIV care, such as enrolment in the pre-ART regisier of in the
ART register once ART has been started

b HIV.negative TH patient relers to any bacteriologically
conlirmed or clinically diagnosed case ol TH who has a
negative resull from HIV testing conducted al the time of TH
diagnosis. Any HIV negative TH patient subsequently found
o be HIV-positive should be reclassified accordingly

e. MV status unknown TR patient telens o any
bacteriologically confirmed or chinically diagnosed case of
TH who has no resull of HIV lesting and no other
documented evidence of enrolment in HIV care. Il the
patient's HIV status is subsequently determined, he or she
should be reclassilied accordingly

. TREATMENT OUTCOME DEFINITIONS

The new trealment outcome defliniions make a clear
distinction between two types of patients

= pallents treated lor drug-susceplible TH,

- patlents treated for drug resistant TR using second-
line treatment (delined as combinanon chemotherapy
for drug resistant tuberculosis which includes drugy
other than those in Group | (we page 187)

The two groups are mutually exclusive Any patient found
to have drugresistant TH and placed on second line
lieatment is removed from the drug suscepitble TH outcome
cohort This means that management of the standard TH
rgister and of the second line TB treatment register needs
to be coordinated to ensure proper accounting ol the
outcomes of Ineatment

1. Treatment outcomes for TB patients (excluding
patients treated for RR-TB or MDR-TB)

All bacteriologically confirmed and clinically diagnosed
TH cases should be asmigned an outcome from this list
excepl those with RR-TB or MDR-TB, who are placed on a
second-line drug regimen

[iefinition

A pulmonary TH patlent with bactericlogically
conlirmed TH &t the beginning of lmatment who
wid el of cubuse-negative in the lart month ol
treatment and on at least one predout oo Eskon

Chiteome
Cured

Treatmerit A TH pahent who completed treatment without
evidence of tailure BUT with no record 1o show
that aputum amear of oulture eeulte in the Las
month of treatment and on &t least one previcus
i ankon were negative, eithet because tesls were
nod done of b ause revulls are unavailable

A TH patient wmhose spritum smear of culhare i
poatree 81 month b of later during lrealrent

A TH patient who dies lor any wason beloss
starfing of during the courss ol freatmerd

Loat w0 follow-up A TH patent who did not vlant teatment or whose
trwatmant wan interrupted lor @ coneeouties
muasntha O mote

A TH patent for whom no treatment outoome i
ansigned . This includes cases “translerred out”™ ko
anothet treatment unil &y well 83 cases lor whom
Tha reatman outroms s unknown to the reporting
unil

Trecirmerd success The sum of cured and reatment completed.

A group ol patienis in whom TH has been
diagriosed, and who were reglviened for freatmen
during & spedilued time period (¢ g the cohort of
P W if - ol £ ases reglitered in the calendar
ot 20111 Thin group bormas the denominator for
cabeulating teatmenl ouicomes The sum of the
treatrard puli o phus any case lor which no
oulcosmar b revorded eg et on treatment) should
egual the number ol casry regiiered [2)

Mot wvma st

Patients found 10 have an RR-TH or MDR.TB strain al any
point in time should be started on an adequate second-line
drug regimen  These cases are excluded from the main TH
cohort when calculating freatment outromes and included
orly in the second line TH treatment cohort analysis. I
treatment with a second line drug regimen v nol possible,
the patient is kept in the main TH cohort and assigned an
outcome [rom above Lable

2. Qutcomes for RR TIVMDR TB/XDR-TH patlents
freated using second line treatment

Netinition

Treatment completed a1 weommended by the

national policy sithoul evidence of allure AND

thred o maste (o nseou e cultunes Iaken ot least 30

days apart are negative a®er the intenilve phase *

Treatment sompléted & moommended by The

mational podicy withoul evidence of laidure BUT no

pecond that theee or more conescutiee cultune

takier at least 3 days apart are negatne after the

rtenaiod phaoes *

Treaterant lerminated of need for permanent

regporan change of al least two antlTH drog

because ol

= Lk od preveersion® by the end of the (ntenihe
phase * or

= bacteriological reverion® i the continuation
phase ahter convenion® 1o regative, of

- wvbdendd ol addilional scquited resistance fo
Muorogquinolones o second line  injectable
druge, o

= adverss drug reactions [ANHs)

A patient who dien lor any reason during The

o of treatmend

A patient whose treaiment was interrupted for

2 consecutive maonths oF Mo

A patient for whom no treatment oulcome |

snigred [This includes cases “tramlerred out” to

another lreatment unil and whose freatment

oo b u e |

Trestment succena The wum of cused and meatment completed

O te ot
Cured

Trrg=al failed

Died

Lot o follow-up
MNof evaluated
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Cohort A group ol patients where HR-TH has baen
disgnosed (inchuding MOR-TH and XDR-TB), and
whio wire started on & lull coure ol & weard-line
MOR-TH drug remman dunng & specified lima
pariod (w0 tha cohort of MORTH cases regtered
i the calendar year 2010 This group forma the
denominator for caleulating traatment oulcome
With the mrvised dalinitions, any patient lound 1o
have drug-revstant TH and placed on second ling
treatrmia il s te marend lrom the drug susceptibla TH
outcoma cohort This means that managemant of
the basic managemant unil TH reguter and ol the
second lineg TH freatmenl mgater nesds W0 be
coardinatdd 1o srvure proper sccounting of the
ol feomes af freatmant (0]

* For Treatment fotled, lack ol conversion by the end of the inlensive
phasa implies that 1he palen? doss nol conver! within (e maimum
duration of internslve phase applied by the programme 1 no masimum
duration Is defined, an B momh cut ofl v proposed  For regimans
without a clear distinciion between interalve and continuation phases
a cut-ofl B montha after the start of treatment b iuggestad o determing
when the criteria lor Cumed, Treatman! complated and Treatment
Failadd wtarh to apply

¥ The lerms "convervion” and "reverion” of culiume as used here are
delined as lollomesy

Conuerdinn [lo regative) | cultumne b conaldered 1o have comesriad o
negative whan teo consecutive cultunes, taken ar least 30 days apart,
ard found v be negative Insuch & caid, Iha apecimen collection dale
ol tha lirsl neqative culture s weed sy the date ol converuon

Reverilon [to postie)  culturd s considangd to have reveriad 1o
posiiive whan, alter an inibal conversion, hwo comeoutive cultunes,
taken al least 30 days aparl are lound 10 be positive For the purpose
ol delining Iwatmant lallsl, eversion s considered anly when il
accuts In the continuation phas

The revised delinitions should be applied by the NTP at a
sel changeover dale (e g 1 January) all cases on reatmenl on
that date should be asmigned outcomes according 1o the
reviserl definilions. This means thal patients started on
Ireatment In the previous year may be assigned oulcomes
according 1o o different definimons al cured a1 rreatment
lalled, depending on whether they completed treatment
before or after the changeover date. This may be the mosl
practical option lor the transition period, gwen that
retrospective reassignment of outcomes s not always leasible,

NATURAL HISTORY OF TUBERCULOSIS

Ageni faciors

(a] AGENT : M. tuberculosls s a lacultative intracellular
parasita, fe, it i eadily ingested by phagocytes and b
resistant to intracellular killing (13). Of importance to man
are the human and bovine strains. The human strain is
responilbile for the vast majority of cases The bovine strain
alfects mainly cattle and other animals Hegarding virulence,
the Indian tubercle bacillus s said to be lews virulent than the
Eurapean bacillus In recent year, a number of “atpical®
mycabacterla have been lsolated lram man (14] These have
been classilied into four groups = (i) photochromogens (e.q ,
M. Kansasit), (1) scotochromogens (e g, M scrofulaceum),
(1] nen=photec hromoogens (¢ g . M intercellulare)) and, (iv]
rapid growers (eg, M fortuitum) All these are mainky
saprophytic  Diseases attinbuted in them have resembled
pulmanary luberculosis and chronic cervical lymphadenitis

(b} SOURCE OF INFFCTION - There are hao sources of
imfectinn = human anid bovine (i) Human source - The mast
common source of Infection s the human caswe whoie
aputum s positive for lubercle bacilll and who has either
recelved no tieatment or has nol been treated fully An
estimated annual average of 10-15 persons contract the

infection from one case of infections pulmanary TH. Such
sources can discharge the bacilll in thelr sputum for years,
The tubercle bacilli in & human case are usually & mined
group = some multply very rapidly and some alowly The
more rapully a bacillary strain - mulliplies the more
susceptible 0 i o the hactericldal  action  of
chemotherapeulic diugs The slow multipliers are the source
ol persister or dormant bacilli; they can remain alive lor
years without causing harm to the hoat, but when conditions
are lawvourable they may stant mulliplying again and cause
active disease That is, they are the seeds ol a luture relapse
{15). (4] Bovine source The bovine source ol infection s
usually imfected milk There s no definite evidence that
bowine tuberculoain is a problem (n this country because ol
the practice of bailing milk before consumption.

() COMMUNICABILITY : Patients are infective as long
na they remain untreated. Elfective anti-microbial meatmeni
reduces inlectinaty by W par cent within 48 houn {16)

Host lactors

{a) AGE : Tuberculosis alfects all ages. Developing
countries show a sharp rise in infection rales fram chililhood
to adolescence In India, from an average ol 2 per ceni in
the “0-14 years age group™, the Infection rale climbs lo
about 20 per cenl al age 15-24 year age group (Table 2). In
the drveloped countrles, the disease Is now mome common
in the elderdy (b) SEX . More prevalent in males than in
females (c) HEREDITY  Tuberculosis is not a hereditary
disease However, twin studies {17) indicate that inherited
suscephhilitg is an important rsk factor. (d) NUTRITION -
Malnutrition is widely believed to predispose to uberculoal
As malnutrition in widely prevalent in developing wearld, it
will continue to alfect the development al active diseasa,
out- come of treatment and spread of the disease
(o) IMMUNITY = Man has na inhented Immunity againat
tuberculosis It is acquired as a result of natural infection or
BCG vaccination Past infection with atypical mycobacteria
is alwo credited with certain amount of naturally acqguired
immunity, It I8 now  known thal bolh  delayed
hypenenutivity and acquired reslstance 1o tuberculosls are
cell-mediated rewponses. In meost cased, the cellular
iImmunity proves adequate to Limit further multiplication and
spmead of bacilli

Social factors

Tuberculosis 3 a soclal disease with medical aspects 1t
has also been described as a barometer of soclal welfare.
The soclal lactory include many non-medical factors such as
poot quality of life, poor housing, and overcrowding,
population explosion, undemutrition, smoking, alcohal
abuse, lack of educanon, large families, early marriages,
lack af awareness of causes of illness, @1c. All these lactars
are interrelated and contribute to the occurtence and spread
of uberculosis In fact, tuberculosis began 1o decline in the
western world long before the advent of chemotherapeutic
drugs. This has been attributed to improvements |n the
quality of life.

Mode of iransmisslan

Tuberculosis is transmitied mainly by droplel infection
anid droplet nuclei generated by sputum-positive patients
with pulmonary tuberculosis. To transmit infection, the
partiches must be hesh enough 1o carry a viable organism,
Coughing generates the largest numbwer of droplets of all
sleen. The frequency and vigour of cough and the ventilation
of the envitonment influence tramsmisslon of infection,
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Tuberculowis s not ransmired by lomites, such as dishes
and other articles used by the patients. Sterilization of these
articles |8 therelore of little or no value Patlents with
extrapulmonary tuberculoals or smear-negative tuberculosls
conalitute a minimal hazard lor tranamisiian of infection

Incubation period

The time from receipt ol Inlection to the development of
A poailive luberculin test ranges from 3 1o 6 weeka, and
thereafier, Ihe development of disease depends upon the
closeness of contact, extent of the disease and sputum
positivity of the source cave [dose aof infection) ard host=
parasite relationship Thus the incubation period may be
weeks, monthe or yean

THE CONTROL OF TUBERCULDSIS

Tuberculosis control means reduction in the prevalence
and Incidence of dnease in the community

Since tuberculoals v an infectious disease, the basic
principles of prevention and control are the same as lor any
other infectious disease. The contral measures consial of &
curallve component = namely case finding and treatment;
and a preventive component - namely BCG vaccinanon
These are the two lundamental components of a
natienal  tuberculosis programme The most  powerful
wenapnh, however, ln the combination of case finding and
trenfment,

Canse-finding

a. THE CASE

The firat step in & tuberculosls control programme is sarly
detection of sputum-positive cases. This should be an
Intensive . nn-going progqramme.

b. TARGET GROUP

An overwhelming majority of patients of pulmonary
tuberculnain have one or more of the symptoms referable 1o
chest, such as persistent cough and fever, and many of them
(over () peir cent) seeh medical advice on their own
iniative The chest symptoms often develop early, that s

hefore Ihe disease has gone on to an advanced stage. This s
the mosl lertile group for case-finding

e. CASC-FINDING TOOLS

{1} Sputum examination ! Sputum smear examination
by direct microacopy I8 now consldered the method of
choice  The reliability, cheapress and ease of direct
microscople examinatlon has made it number one case-
finding method all over the world. It enables us to discover
the epideminlogically most Important cases of pulmonary
tuberculosis, | e, those excreting tubercle bacilli in their
sputum  This is the group which contmbutes most of the new
caves (o the "poal of inlection™ every year

Collection of sputum samples

A pulmonary tubserculosis suspect should submit two
wputum samples for microscopy. The chances of linding
TH baclli are greater with rwo samples than with one
sample. Secretions bulld up in the airways overnight So an
early marning spufum sample is more hkely 1o contain TH
bacilli than ane taken later in the day. It may be difficult for
an out-patient o provide twa early morning  sputum
samples. Therefore In practice an  oul-patient usually
provides sputum samples as follows:

deyl samplel Patent! provides an “on thespol® sample
urder puperviion when presenting o the
Bealth lacilty Cive the patieni s spulum
container o lnhe homa lor an sary moming
seiple tha following morning

day 2 sample2  Patwnt bringy an sarly morning sample,

Il the patlent is coming from a long distance or there s
likelihood that the patient may default to give a second

sample, 2 spot specimens are collected with a gap of one
hour (15).

Liehl-Neelsen ocid. [ast stain

This simple stain detects ackd fast bacilli. The procedure s
an follow

1. Fix the ymear on the slide by pauing the dide with the
smear up about three times slowly through a Name. It
can ahwo be done by covering the smear with alcohol and
letting this Fvaporate

2 Cover with carbol fuchuin, meam gently for 5 minutes
ovet direct flame (or for 20 minutes over a water bath).
Do not permit alide to boil or dry out

3. Wash with deionized water

4 Decolourize in 30 per cent acid-alcohal (95 per cent

ethanal and 3 0 per cemt hypdrochlorie acid) untll only &
faint pink colour remains

5 Wash with water

6. Counter stain for 1 minute with Loelller's methylene
hlue

7. Wash with deionired water and bet 1t dry

Slide reporting (19)

The numbser of bacili wen in & smear refllects disease
weverity and patient infectivity Therelore, It s Important 1o
record Ihe number of bacilli seen on wach smear The table
below shows the standard method ol reporting using 1000 X
maignife ation

Hugrm by of bacilli
Filn AFR

Hawstt vepentted
prr 100 ol immersion flekds 0

19 AFB per 100 ol immersion fuelds scanty (e numbser
AFD paen)

10-5F AFT per 100 oil iImmarsion Nelds +  le)

1:10  AFN per oll immersion Neld e (24

=10 AT per oll iImmersion Debd YL

Laboratory lechnicians should examine bath the sputum
samples from each TH suspect They must record the result
of each sputum sample with the laboratory relerence
numbet in the laboratory register and on the sputum request
form. Results as indicated above are made available 10 the
clinician who can then categorize the patient It n advised
that the smwar examined by one microscopist should not
exceed 20 per day as visual fangue leads 1o a deterioration
of reading qualisy (20)

One positree specimen out of the two is enough to
declare a patienl as ymear poutive TH Smear positve TH is
turther classified a3 new or retreatment cases, based an
their previous treatment history, and appropriate therapy Iy
prescribed. Patients in whom both specimens are smear
negative should be prescribed sympltomatic treaiment and
broad -spectrum antibiotic for 10-14 days. In such cases
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antibiolics  such &y Muoreguinelones  (ciproflonacin,
afllonacin, etc.], rifampicin ar streptomycin, which ame active
against TH, should not be used. Most patients are likely to
Improve with antiblotics if they are not sullering leom TR If
the sympbams perist after a course of broad-spectrum
anlibletie, repeal spulum smear examination (2 samphn)
must be done for such patients If one or more smean ane
positive, The patien! is diagnosed as having smear-positive
pulmonary TH Il none ol the repeat sputum specimen
positive, A chest X ray is taken, and if findings of the X-ray
are consistent with pulmonary TB, the patent is diagnosed
as a cave of sputum-negative pulmanary TB (7)

Sputum smear microscopy lar lubercle bacilli is positive
when there are at least 10,000 organisms present per ml of
apulum, The sputum smear positivity rate in TR'HIV patient
depends on the degree of Immunocompromise. If the degree
of immunocompromise is mild, the likelihood of positive
sputum  smear s similar to HIV negative patent. If
immunocompromise is severe, the likelihood of positive
sputum  smear s decreased because of decreased
inflammation in lungs (19).

False-positive results of sputum smear
milcroscopy

A lalse.posilive result means thal the sputum smear result
s positive even though the patient does not really have
sputum smear-podllive PTE. This may arlse because of the
lollowing. red slain relained by scratches on the slide,
accidental transfer of AFBs from a positive slide 10 a
negative one; confamination of the slide or smear by
environmenial mycobacteria; presence of various particles
that are acld-fasl (e.g. Tood particles, precipitates, other
microorgansmas),

False-negative results of sputum smear
microscopy

A fabe-negative result means that the sputum smear
result is negative even though the patient really does have
sputum smear-posilive PTB. This may arnse because of
prablems in collecting (patient provides inadequate sampla,
Inappropriate sputum container used or sputum slored oo
long before smear microscopy), processing [faulty sampling
of sputum lor smear ar faulty smear preparation and
stainingg], or Inferpreting sputum smean (inadeguale time
spenl examining smear or Inadequate amention 1o smear
examination), or because of adminitrative erron
{misidentification of patient, incormect Labelling of sample or
mistakes in documentation).

Fluorescence microscopy

Fluorescence microscopy ls mainly used in Industralized
countries. It s performed with auramine stain. The
advantage of FA microscopy v from the speed of
examination. The field of view Is 5-10 times bigmger
Scanning ol one length ol smear will réquire only -2
minules

Light-emitting diode fluorescence microscopy (LEDs)

LEDs provide a much less expensive light source for
fluarescence microscopy. In a recent WHO evaluanon, the
diagnemtic accuracy of LED microscopy was found 1o be
comparable 10 that of conventional fluorescence microscopy
and superior to that of conventional Ziehl Neelsen
micrascopy. I s themfore mecommended that LED
microscopy be phased in as an alternative to conventional

£-N light microscopy In both high and low-volume
laboeatnres (20

Hadlography

Chest X-rays are uselul for the diagnosis of smenr
negative pulmonary TH and TB in children. It I8 not
roulinely indicated In smear-postive caswes. X-rays are
valuable tools for the diagnosis of pleural and pericardial
effusion, especially in ecarly stages of the divense when
clinical signs are minimal. It s ensential in the diagnoals of
miliary TB. The other indications are frequent or severe
hasmoptysis to exclude bronchiectasin or aspergilloma and
in patients needing specific treatment for pneumotliorax,

Sputum culture {2]1)

lwolation of mycobacteria from clinical samples by culture
anll mepresents the corner-dlone on  which definitive
diagnosis of tuberculosn and other mycobacterioses relles
Al presenl, mycobacterial culture can be performed on
conventional egg based solid medium such as Lowenstein-
Jensen medium and agar based ones, such as Middle brook
THIO0 or TH11 and liguid media such as Kirchners or
Middle brook TH? broth The major constraint of culturing
mycobacteria in conventional media is its slow growth which
necessitales a mean incubation period ol at least 4 wecks
The drug susceptibality tests to ant-tuberculosts drugs
require additional 4 weehs Most of the laboratories in the
dirveloping world rely on sold media for culture of
mycobacteria The choice and preparation of specimens by
various pretreatment procedures has tremendous Influence
on the sensitivity of results The positively of culture largely
dependens on the technique of decontamination used by
vatious laboratores, wvie the chemicals used for
decontamination and the centrifugation method adopted lor
processing  apecimems  for  culturing  mycobaclerla by
inaculating into solid or bguid media

Although a combinaton of solid and liquid media is
currently the gold standard for the primary lsolation of
mycobacteria, a few modern, rapid methods are abo
available These include micro colony detection on salid
media (including the rapid slide culture technique), sepli-
chech AFB method, microscopic observation ol in-broth
culture (MODS), the BACTEC 460 radiometric wsyslem,
BACTEC MGIT 960 system (Becton Dichinson), MB/BaCT
wvtern [Organon Teknika), and the ESP 1! cultum sysiem.

Micre colony detection on solid media (2])

In this method, plates poured with thin layer of middle
brook 7H11 agar medium are incubated and examined
microscopically on alternate days lor the first 2 days and less
frequently therealter In less than 7 days, micro colonies of
M. tuberculosls can be detecled Though this melhod is less
expensive and requires about hall the time needed for
conventional culture, the recowery of mycobacteria is less
ellicient and it i labour intensive Since M juberculoads
grews mare rapidly in liquid medium Torming strings and
tangles, which can be obwrved under the invetled 'lluhl
microscope with 40x magrification, thes method iy a beiter
alternative for culturing tubercle bacdll

Radiometric BACTEC 460 TB method (2])

This technique s specific or mycobacterial growth,
wherein C labeled palmitic acld in THI1Z medium is used.
This systemn detects the presence of mycobacieria baswed on
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their metabolisvm rather than visble growth When the
C labeled substrate present in the medium v metabolized,
CO, I produced and meawred by the BACTEC systemn
instrument and reported in tlerms of growth indes (Gl) value.
The BACTEC system | alwo uselul in the identification ol
M tuberculosis  using specific  Inhibitor, para-nitro-a-
acetylamine-b-hydroaypro-plophenone, Using the same
sysiemn, drug susceptibility tests can also be performed for all
the anti-tuberculosis drugs when sufficient Gl s observed.
Mycohacteria in clinical samples can be detected in hall the
time compared o conventional culture methoda

MGIT 960 mycobacteria detection system (2])

It Is an automated system for the growth and detection ol
mycohacteria wilh a capacity 1o incubale and continuously
monlior 960 mycobacterla growth indicator tube (MGIT)
every 60 minutes lor increase in luorescence  Growth
detection is based on the AFB metabolic O, utilization and
subseguent Internsification of an O I:ul'ﬁt'i\fd fuctescent
dye contained in a ubd ol rnu-dlfnrd MGIT A wrlen of
algonthms are used 10 delermine presumptive positivity and
aler! the operator lo (he presence and location of positive
tubes

MBNaCT syatem

This Is a non-radiometric continuous monitoring syalem
with a compulerired database management. The system bs
based on colotimetric detection ol CO,,

Detection and Identilication ol mycobacteria
directly from clinical samples

Both genotypic (molecular) and phenolypic methods are
avallable with newer modilications for the diagnosis of
tubercilosis as an allernative lor smear microscopy,

Genolyplc methods (21)

Polymerase chain reaction

The PCR allows sequences of DNA present in only a lew
coples of mycobacieria to be amplified in vitro such that the
amount of amplified DNA can be visualized and identified. I
appropriate sequences specific for M. luberculoss are
selecied, 10-1000 organisms can ba readily identified. The
PCR methodology Is rapid; results are avallable within a day
of DNA extraction from the sample, A number of targel
genes of mycobacterial DNA have been evaluated for
diagnosis by PCR and various other genotypic methods The
most common targel used in the PCRis IS6110

A varlety of PCR methads have been descnbed in the
search for a sensitive and rellable screening test for
tuberculosis in elinical specimens. Species-specific and
genus-specifiic PCR methods are being used with various
targets and modifications of PCR. The following are some ol
the methods used for identification al M. tuberculosis and
non-luberculous mycobactena (NTM).

Transcription mediated amplification (TMA) end
nucleic acid amplification {NAA)

This approach identifies the presence o genetic
information unique to M. tuberculosis complex directly from
pre-processed clinical specimens. The NAA technique uses
chemical, rather than blological amplification 1o produce
nuclele ncid. so that within a few houry these lests
distinguish between M tuberculosis comples and NTM in an

AFB-positive specimen.

Cartridge based nucleic acid amplification test

The second generation NAAT-haved TH diagnostics affer
the prospect of very high sensitivity, approaching that ol
liquid culture = the current gold standard for THB diagnonsis
In addition, some wverlons of NAAT abo  provide
Information on drug susceptibility lo mlamplcin, which s a
surrogate marker in omost countries  for  Identification
ol patwnts who are moal likely 1o have MDRTB, thus
allowing the early Initialion ol sandardized 2Znd line TH
treatment (4]

GeneXpert MTB/RIF

The Xpert MTRRIF detects DNA sequences specific lor
Mycobacterium tuberculosts and rilamplicin resistance hy
polymerase chain reaction. 1 Is based on the Cepheld
Ciene Xperl watem, a platform for rapld and simple-lo-use
nuclei ackd amplification teats (MAAT) The Xpert MTIVHIF
puriliey and concerntrales Mycobacterium fuberculosis bacilli
from sputum samples, nolates genomic materlal from the
caplured hacteria by sonication and subseguently amplilies
the genomic DNA by PCR The process identifies all the
chinically relevant nfampicin resivlance Inducing mutations
in the HMNA polymerase heta (rpoB] gene In the
mypcobacterium luberculosin genome In a real time lormat
using fMluorescent probes called molecular beacons. Results
are obtained from unprocessed sputum samples In 90
minutes, with minimal bioharard and very little technical

training required o operate
Phenotyplc method (21)

FAST Plaque TB

This i an original phage based test, which uses the
mycohacteriophage 1o detect the presence of M. tuberculosls
directly from sputum specimens. It v a rapid, manual test,
cavy o perlorm and has an overall higher senaliivity when
compared with sputum smear microscopy. In newly
diagnosed wmear positive TH

Serological diagnosis of tuberculosis

Most of the serological tests have low turn around lime,
high negative predictive value and are useful as screening
tests. The lim:tation of these leats s low sensitivity In smear
negative patents, HIV positive cases, and in diease
endemic countries with a high infection rate. The tests are
also expersive, reguire tralned personnel and often
have ditficulty in distinguishing between M. tuberculosts and
NTM (21).

TB STAT-PAK

Immunochromatographic tes! based on the detection ol

antibodies has been evolved with a capabllity lo
differentiate between aclive or dormani TB Infection In

whaole blood, plasma or serum. Its value in disease endemic
countries such as Incia bs yet 1o be ascertained (21).

Insis test TB (21)

It is a rapid in witro assay for the detection ol antibody In
active TH discase using whole blood or serum. The test
employs an antbody binding protein conjugated to a
colloidal gold particle and a unique combination of TH
anligens immobilired on the membrane.

Some ol the other commercially available antibody tests
for pulmonary TB are listed below
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Mame of tha assays Antigen used mutiﬁm Group
MyeaDol [Diot:hlab) Lipn aratuno mannan (LAM]
Do TOELRN | Racombmeproengride | (3 URESITON s e
Pathasyma Myca (ELISA] 34 kDa [ecombinant Ag) and LAM e
Pathosyme TH IELISA) 34 kDA (recombinant| 3 Persons with fibrotic changes on chest filma
Antigen ABD |ELISA) Antigen-60 ST d"rmf I'thﬂu::ul a—|
ICT diagnostics 34 kDa {recombinant) 4 :::ﬁn with organ ¢ -nm#mh s

Imusinne : rquivalent of > 15 mg'd of prednisone for 1 month
Sowrcle | (T1) or more |

TUBERCULIN TEST

The tuberculin test was discovered by Von Puguet in
1907. A positive reaction to the test ks generally accepted as
evidence of past or present infection by M. tuberculosts The
tuberculin test ks the only means of estimating the
prevalence of infection in a population

Tuberculln ; Only two tuberculing have been accepted
ag standand tuberculin by WHO, e, purified protein
dertvative S IPPD 5] and PPD-RT 23 PPD s wtandardized
in terma of ity binlogical reactivitg as tuberculin units (UT) A
slandard 5 tubserculin unit {5 TU) dose of PPDCS v defined
as delayed shin activity contained in a 0.1 pgQ | ml dose of
FIFD S 1L TU of PPD-RT 23 is equivalent to 5 TU of PPD-
5. In India PPD-RT 23 with Tewen 80 s yied Tween B s a
detergent added 1o tuberculin to prevent their adsarption on
glass or plastic surface Use of tuberculin strength of 1 TU s
mecommenddd for slandard Mantous lest in India

MANTOUX TEST  The Mantous tes! s carried oul by
injecting I TU of FPD in 0] ml intradermally on the Mesor
surface of the left forearm, mid way betaren elbow and
wiidt The injechion should be made with a tuberculin
swringe, with Ihe needle bevel lacing upward When placed
comectly, injecton should produce a pale wheal of the dkin,
G 1o 10 mm in diameter, The result of the test b read after
AR="My howrs bat T2 hours (rd day) s the deal

Tubserculin reachion consists of erythema and Induration
Since erylhema v sumelimes difficult to measure, induralion
alone I8 mesired {horiaontal  iransverse  diameter of
ineluration In millimetes, using a transparent plastic ruler or
eallipersl. Heactions exceeding 10 mm  are convidered
"poaitive”. Those less than & mm are considered “negative”
Those bebawesn b and 9 mm are consldered “doubtiul®, | e,
the meaction may be due to M juberculosis or atypical
mycohacteria If them i no induration, the result should be
recorded as ‘07

It has been further observed that strong reactors (1 e,
those showing 20 mm of mote induration] have grealer
chances ol developing tuberculosis than thowe showing
10 mm induration. Those with less than 5 mm induration
have mote rivk of develaping tubserculosis than those with
6-9 mm induration. Studies indicate that 92 per cent of new
canes occur In persaony who are already tuberculin meacton

f22], These lindings llustrate the prognostic significance of
the test,

Classlfication ol positive tuberculin skin test
reacllion (23)

A tuberculin skin test reaction is considered positive if the
transuerse diameler of the Indurated area reaches the slie
required for the specific group All other reactions are
considered negative. The classificaiton is as follows.

15 mem 1 Persans with no rish lactors lor fuberouloss

210mm | Becentimmigrans (< 5 yean) om countrel with &

high prevalence of tubertulous leg. Asa, Africa,
Laun America)

2 HIV regative impection drug usens

31 Mobacericlogy laboratory personne

1Mﬂi:ﬂudn1mlmmlnhlh¢hﬂl ng high-
thl congtegate eettings cormectional institutions,
niursing homes and other long berm lacilities kot the
glderhy: hospialas and other health care lacilitien,
residential facities for AIDS patients, and homalas
shaliery

5 Pervons with the following medical conditions that
increase the ridh of lubsrculoals: gastrectomy, ® 10%
bl kdeal body welght, jejunaileal bypan, diabetes
mallitun, silcosts, advanced chromic kidnay disae,
soome  hematologic  disorders,  [eg  leukemias,
bmphoman) end other spectfic malgnancies (eg,
carcincuna of ithe hesd or neck and hing)

fi Children = 4 ywars of age or infants, children and
scdolestanty erpoted 1o adults 81 high risk

A regative uberculin tesdl must also be interpreted  with
cautkon For mary years, it has been assumed thal a negalive
test constituted strong evidence againad the prevence of aclive
tubsere ulous disease in the majorty of casm 1| has been ahiman
that in the maxsity of patients with fuberouloais, the eellular
Immune mesponss may be depressed 11 meams a pegalive
tubsrculin test canned be relied upon to exclude tubsrculinds,
The dermal Ingwrersiticity o tuberculin can also b lost in
various  siafes of immune LV T TT L LT LI = mn]'lvi]mn-tv.
Hesdaghiin's disease, HIV infection, malnutetion, severe baitarlal
infection (including TH itself), viral infections (e g measles,
chichenpos, glandular fever), recent live-virus vaccination (e g
measles ), Immunouppresive drugs [e.g sterolds) and incormect
e hion of 1D Therelore, oo great a diagnoatic significance
ahwrile] nost ba ploced on a negative fuberoulin test {1.3)

Two-slep tesling

Somae people who were previously infected with TB may
have a regative reaction when tested yeam alter infection, as
the Immune Watem reaponse may gradually wane This inital
shin test, though negative, may stimulate (boost] the body's
ability to react to tuberculin in future tests Thus, a pinitive
e achion 1o a wubwquen! tes! may be mininterpreted as n new
infection. when in lact it is the esulr of the boosted enction
to an old infection. Gring a second TST alter an inifial
negative TST reaction is called a two-slep testing  Use of two-
step teating (A recommended lor initlal skin testing of adult
who will be retested penodically (e g, health care winhien|

= The first teat s read 48-72 hours alter injectlon
= I the first tesl is positive, conider the person infected,

- If the first test is negallve, give a second test one 1o
three weeks alter the first injection

- The second test is read 48-72 hours after injection,

- Il the second test s positive, consider the person
previouily infected
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- Il the wecond test bs negative, consider the person
uninfected

Tha validity of tuberculin test, like all medical tesls, s
subject to variability, It ks Lmited by lack of specilicity. Aparnt
from ermon avociated with the mode of administration,
reading ol rewults and the tesl material used, there are other
factom such as croa reactions due to sensltization by olher
mycobacleria, which should be taken [nlo accounl In
countries with a high coverage of BCG, which also produces
fuberculin  hyperensilivity, tuberculin tesl has  fosl i
senisltivity as an indieator of the “true”™ prevalence ol
Inlection. The true prevalence rales of infeclion may be
exaggerated by inleclion with atypical mycohacterla as well
as the “"boosting effect” of a second dose of uberculin
producing a larger reaction than the fist (24)

It In often avumed tha! delayed hypersensitivity as
, measured by tuberculin teating I8 a corelate ol the
protective Immune response. But evidence indicates thal
this hypersenaitivity is irrelevant to the ability of the hoit 1o
combat the disease Despite these limitations, the tuberculin
test continues to be the only lool for measuring the
evalence ol tuberculous inlection in a community 11 has
n apthy sald that ruberculin test “must be approached
with respect, administered with care, read with deliberation
and interpreted with sentient dscrimination”

Case-finding should not be an end in itsell. I is of little
value as a control measurs unlen lallowsd by chematherapy,
Hasources and efforts should be directed towards primary
health care, rather than (rrational case finding

Please reler 1o chapter 7 [or the flow chart for diagnosis
ol tuberculoals in adulta, as followed by RNTCP,

Chemotherapy

The development of elfective treatment for tuberculosis
has been one of the most significant advances during this
century With the evolution of controlled trials (see page B1),
the chemotherapy of tuberculosis ks now more rationally
based, than in the treatment of other infectious diseases

Chemaotherapy i indicated in every caswe of active
tuberculonis The objectve of treatment is cure = that ks, the
elimination of both the fast and slowly multiplying bacilli
lincluding the persisters] from the patient’s body. The effects
ol chemotherapy are judaged not by the anatomic healing of
lesiony, bul mainly by the elimination of bacilli from the
patient’s sputum Chemotherapy should be easily available,
Irée of charge 1o every pabent detected. It should be
ndequate, appropriate and applied 10 the entive pool of
infectors in the community Patlent compliance |s critically
Important, the patient must take the correct drugs al the
correct dosage Tor the correct length of 1ime. Incomplete
reatment puts the patient at rsk of relapse and the
development ol bacterial resistance and, Impoitantly, the
cammunity al risk of infeclion with reslstant organisma

Antl-tuberculosls drugs

There are now taehe or thirteen drugs active agalnst
M. tuberculosls, ol which, six are consldered 1o be esential,
An antitubercular drug should satlsfy the lollowing criteria
{a) highly eMective (b] free from slde-ellects (c] eawy to
administer, and (d) reasonably cheap. The currently used
drugy may be clanilied Into twa groupa : bactericidal and
bacterioslalic. The bactericidal drugs kill the bacilli in gfea
The bacteriostatic drugs Inhibit the multiplication of the bacilli
and lead 1o their destruction by the Immune mechanism of the
host. A briel review of these drugs is given below.

THE FIRST-LINE DRUGS
BACTERICIDAL DRUGS

Rifampicin (RMP)

RMP in a powerful bactericidal drug Il In a befter
sterilizing agent than [NH 11 permeates all tissue membranes
inchuding the blood-brain amnd placental barriers 11 s
equally ellective againat intracellular an well as extracellular
bacilli. It s the only bactericidal dug active agalnsl the
*penisters™ or dormant bacllll which are Tound In the solid
caseous lesions, all other drogs being inactive {25). In this
regard, it has a distinet advantage over INH. Hilampicin |s of
ipecial value when the bacilli vesists other drugs. In
combination with INH, I can cure even extensive
tuberculosia, in about 9 months

RMP is uned only a3 oral drug. 1t s so well ahsorbed that
there i litthe need for parentera! adminisiration. The dose
should be taken at least one hour before or 2 hours after
food because absorption is reduced by food. 1 is never used
alone for the treatment of tuberculosis, bul ahways used in
combination with [NH or another drug

Many patients dewelop nausea at the start of frealment,
but this passes off The toxic effecty include hepatotoniciby,
gastritis, mfluerca-bke (lness, purpura, thrombocylopenia
and nephrotoaicity. The patent should be told that the drug
will turn the urine red, this can be used as test of compliance,

PAS delays 113 absorplion,  hence  concurrent
administration with PAS should be avolded. If HMP Ia
stopped lor some reason, it should not be restarted within 3
weeks o avoid hypemeniitivity

INH

INH ranks among the moit powerful drugn In the
treatment of tuberculostla. It can eaily penelrate the cell
membrane, and is thus active againil intracellular and
extracelular baclli I action s most marked on rapidly
multiplying bacilli. It is e actve againsd slow mullipliers.
INH gets widely distnbuted in the body including CSF, s
ease of admmistration, heedom hom tonicity and low cosl
makes it an ideal component for any drug regimen.

INH should be groen as a single dose INH reaches s
peak level in blood 1 1o 2 hours after the dose. |t hay been
found that it peak kevel in serum s more important than
watained inhibitory level I in for this reason, INH should
not be given in divided doses (26)

Patient may expenence gashiolntestinal  lrrilatlon,
peripheral neuropathy, blood dyscraslas, hyperglycaemin
and liver damage Those patients who are slow Inactivatorn
experience a higher incidence of 1oxicity The additlon of
pyridoxine (10 20 mg daily) helps prevent the occurrence of
peripheral neuropathy

Streplomycin

Streplomycin i bactericidal. It acts entirely on rapidly
multiplying bacilli 1t has been shown that when bacilli are
multiplying rapidly, they come out of the phagocyies and are
mostly extracellular apd are. therelore, susceptible lo
shreptomycin Streptormycn b lews actve  againsl  slow
multipliers It has no acton on penisters It does not
permeate cell walls or normal blological membranes such as
maninges of pleura

The dally dose of streptomycin is 0.75 g in a single
injection This is a disadvantage because of the organizational
problem involeed in the long term treatment. I can cause slde-
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effects which include vestibular damage and nystagmus rather
than deafness. Renal damage may also occur

Pyrazinamide

This drug Is bactericldal and Is particularly active against
ihe alow-mulliplying Intracellular bacllll which are unaffected
by ather drugs. It has been found 1o increase the sterilizing
ability aof rifampleln, Therefore, pyrazinamide has been
Incorparated In sharl-course chemotherapy regimens

Complications include hepalotosicity and

hyperuricaemia Pyrazinamide achieves high levels in CSF
and by, therelore, recommanded in uberculous meningilis.

BACTERIOSTATIC DRUGS

Ethambutol
Ethambuiol is bacleriostatic and s used in combination 1o

preven| ihe emergence of resistance to other drugs. It Is given
orally. [ty major side-elfect is retrobulbar neuritis; this however
does nat occur al The usual dowage . Ethambutol has replaced
para-aminosalicylic ackd (PAS) almost entirely among adults

THE SECOND-LINE DRUGS

Fluoroquinaolones

Ciproflonacin, oflonacin, levofloxacin, moxifloxacin and
patiflokacin are aclive agalnst M. tuberculosis, even those
reslslani (o ather drugs. They are given arally ar IV They are
uselul In ireating Infections resistant o standard drugs and
In casis with relapse,

Ethlonamide

Fikionamide In structurally related 1o INH and acts by
inhibiting the mycolic acld synihesis 11 Is effective againat
bacilli resistant to other drugs and has proved effective In
infections due lo atypical mycobacteria It is effective against
intracellular as well as extracellular organisms.

Capreomycin

It is bactericidal. Ity mechanism of action, pharmaco-
kinetics and adverse reactions are similar o those of
streptomycin. It should be adminisiered with caution In
presence of renal impalrmaent,

Kanamycin and Amikacin

They are baclericidal and are active against bacilli
resistant 1o streptomyein, INH and eycloserine.

Cycloserine

The drug Is mainly bacteriostatlc. It in effective againat
bacilll resisiant to INH or streplomycin and against atypical
mycobacleria, although antitubercular activity is less than
that of these two drugs. It acts by inhibiting the synthesin of
the bacterial cell wall.

Thioaceinzons

It is & bacierlowatic drug It rapldly diffuses into various
body tissues and alsa crosses the placenta barrier. It is alio
secreled (n milk, 1 should never be used in HIV patients as Il
can cause severe and fatal akin reactions Side-eflects
include gastrointestinal disturbances, blurring ol vision,
haemoljtic anaemia and urticaria. The incidénce of thewe
side-elfects weem 1o dilfer In different ethnic groum

Macrolides

Newer macrolides azithromyein and clamthromycin also
have action against tubercular bacilll. They are used o treat
atypical mycobacterial Inlection and cases with relapae

Antituberculonly drugs can also be grouped according 1o
ihair elficacy, ruperience in use and drug class The diflerent
groups are a1 follows (I7) .

Alternative melhod ol grouping ant-TH agents

Geouping D

Group 1 ; Il ke (M1 Rifamplein (H),

Firsi-lina oval Ethambutol [E), Pyrarinamide (Z)
anti-TH agenta

Group 2 : Streptomycin |5). Kanamycin (Km);
Injectahle Amikacin (Am|, Capreomypcin (Cm),
antl TH agenta Viomiycin [Vm)

Geoup 3 Ciprofosscin (Chal, Oflowscin (Ofx);
e esguinaloney Levolionacin (Lva). Moxiflowscin (M),

Gatiflowacin (Gin)

Group 4 ; Frhionamide [E1o), Prothionamide (Pia);
(vad pecond line Cycloserine [Cal; Tertradone (Ted|;
antl-TH agents pasa-aminosalicylic achd (PAS)

Group § Clotasimine (Chrl; Linesolid |Lad),
Agenitn with undbasr Amos kil Clavulanals [AmaClv];
wtti iy [nad thloacstasons (Thal,
re o arnaded by imipanamycilastatin ([pm Clnl,

WHIL for routine use Righ <hone Isoniasid [high-dose H],
s ML TH pasients) Clarrsromyon [Chr)

For donage of different second line drugs, kindly refer 1o
page 191

Moat TH patlents complele their treatment withoul any
significant drug sde effects,. However, a few patients do
develop major eactiona and It s Important 1o monitor
clinically all the patients. A patient who develops one of the
following reactions musl never recetve thal drug again (19) :

F action [rug
rea il e
& Severs raah, agranulocyions Thinassiarmne
b. Hearing low or disturbed balance Sireptomyptin
e Visual dinturbance (poor vision and Erhambutol
colour perceplion)
d  HRenal failure, shock or thrombocytopenia  Wilamplcin
& Hepatitn Pyrazinambde

En—pﬁnu chemaotherapy

I v well recognized that there are two phases in the
ellective treatment of tuberculoais : (i) the finl s & short,
agprennve of interae phase, eatly in the coure of Ireatment,
lasting 1-3 months [uring this intenstve phase, three or
more drugs are combined 1o kill off ay many bacilll as
possible. The mare rapidly the bacilli are killed initially, the
less likely are “persistens” 1o emerge The rish of relapse is
also lessened [il] the second or “conlinuation™ phase s
aimed al s'enilizing the smaller number of dormant or
prnisting bacilli In the standard anti-tuberculous therapy,
the duration of treatment wai not kess than 18 months 1o
achirve complete stenliation of the bacili, With the
intreduction of rifampicin and pyrazrinamide, this period is
now successfully reduced 10 -9 monihs

DOMICILIARY TREATMENT

The sell-admintstration of drugs (generally oral drug) by
the patients themselves wilhout recourse 1o hospllallzation ls
called domicihary or ambulatory treatment. The classlcal
controlled clinical trials (25) carried oul at the Tuberculosis
Chemotherapy Centre, Chennai showed thal (he Incidence of
tuberculoss was no greater in the conlacts of patients treated
al home than in the contacts of palients treated in sanaloria.
It s now universally accepied thal with good chemotherapy,
hospital teatmeni has no advantage owver domiciliany
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treatment, and domiciliary treatment B to be prefermed
because In the long run, it I8 s0 much cheaper than howpital
ireatment, and that [t can be managed by the primary haealth
care system and the general health services of the country. It
may be mentioned thal it waa this study, the classical Chennat
Study, that prompled a radical departure from the tradillonal
sanalorium to ambulatory or domiciliary treatment,

LONG-COURSE REGIMENS

The clasical {long-course) cormentional
chemotherapeutic regimens depended upon the use of INH
along with one or two bacteriostatic or "companion” drugs.
The main role of the bacteriostatic drugs was to prevent the
emergence of TNH-reslstant strains. Sterilization of the lesions
thus depended entirely an INH, and 18 months of treatment
whas required to avoid relapses Two maln types of drug
regimens were lormulated for application in India. These are :

a dally regimens
b. bi-weekly or intermittent regimens

SHORT-COURSE CHEMOTHERAFY

For a long time, the standard duration of tuberculosis
chemotherapy was 18 monthe. In 1972, Wallace Fox and his
collengues from the HBritish Medical Research Council
showed that the addition of rifampicin or of pyraginamide 1o
regimens containing INH made it possible to reduce the
duralion of treatment.

There are a number of advantages of shori-coune
chemotherapy, viz. rapid bactenological convenlon, lower
{allure rates and a reduction in the frequency of emergence
ol drug-resistant bacilli. Patient compliance s improved,
they become non-inlectious earlier. The disadvantage s that
ithe high cost of shorl-lerm chemotherapy militates against

it wider usr in developing countries

There are now a number of whori-course regimens ol
6 months duration that are highly elfective, of low toxicity,
and well-tolerated These polent regimens are based on an
initial interiive phase with 4 drugs (INI, rifampicin and
pyvrarinamide, supplemented by either streplomycin or
ethambutn!] for a penod of 2 months, followed by 2 drugs in
the continuation phase. (INH plus rifampicin  or
thicacetarone) grven dally or intermittently. The treatment
must be fully supervised and monitored mainly by
bascteriological qraminahion.

DIRECTLY OBSERVED TREATMENT, SHORT
COURSE (DOTS) CHEMOTHERAPY

DTS is a stralegy to emiure cure by providing the most
effectve medicine and confirming that It is taken. It s the
only strateqy which has been documented lo be effective
world -wide on a programme bass. In DOTS, during the
irterive phaw of treatment a health worker or other trained
person watches as the patient swallows the drug in his
presence [During continuation phase, the patient is lssued
medicine for one week in a multiblister combipack, of which
the first dose s swallowed by the patlent in the presence of
health worker or trained person. The consumplion of
medicine in the continuation phase Iy also checked by return
ol empty multiblister combipack, when the patient comes 1o
collect medicine lor the next week. The drugs are provided
in patient wise boxes with sulficient shelf-life. In the
programme alternate-day treatment i used

The cases are divided into two types of calegories -
category | and category I1. Table 3 shows the type of cases
included in each kind of calegory, the treatment regimen
and the duration ol lreatment [29).

TABLE 3
Treatmen! calegories and sputum examination schedule in DOTS chemotherapy in Ind:a

TREATMENT REGIMEN SPUTUM FXAMMNATIONS FOR PULMONARY TH
Ca'w Pra Tesi | IF .
ol e Tipe ol patiar Pl girman ® o w remib p THIM
[ITTLH T T sputum | monthl

= | Starn pontimaation phase, Ses spuatum sgein st 4 and
b manihar
Mlaie cmngn | Mow upu humm srmase  posiine 2(HRIL) - 2
Category | | Mew spuium  smsarnegative - ' o | Contimue inteniie phase bor one mote month®
Aeid 1o Hew extra-pulmanany®* 4{HRY, Complete tha teatment in T maonths
Mew other L

et FLUTY W inve Relapae®=* | I(HAILS) = | Seart endiesation phase e ppulum sgam gt b monthe
T_.H"I"' xh.uﬂ T rw"hl Fallure®** - y & mondhs, cinmpirtion of Seatrments
Categery 11 | Spitum smawe positive treatimens 1 (HRIEL, - h | & | Contrgs miermne phass oo one mosg monih, les! sputum
Hiue B aftar dalault - agan ot & montha i sputem n poulne send uturm fod

ofhan 5 [HRE, &l bare am ﬂmmrmhulmwlhlmﬂﬂtﬂm'

Patientn whe wasgh maoe

intensive phaie heatrmen

# Ay patlent trested with Cate

*  The number belors the lettars relary Io the number of months of treatment The subscript aler the Lettaes relers b0 the numbser ol i:;n r:n
weeh H: Isonlazid (600 mgl, R Rilampicin (450 mg), 2 Pyrasinamide (1500 myg), £ Ethambuiol (1200 mgl, & Serepromycin (750 mg
::L 150 mg Patignis more than 50 yean old eoener streplomycan 200 myg

pew addlilonal Hila n
MEH S e mpici 1 tha enad of tha inthal intemsier phase, recenvr Bn sdditional month of

Paillents in categones | and 11, who have a positive sputum smear &

*s  Examples of seriousy il extra-pulmonary TB cases are meningits, dmeminated TH. tuberoulou perncarditn, perttonddi. biateral of
watenive pleurty, spinal TH with neurclogecal complications and intrstinal and genisoourmany TB

58 Ip pary and exceptional cawd, patients who ene sputum emear-negs .
Fallure. This diagross in all such cases should ahaays be made by an MO and should b supported by culture or histological evdence of
current, active luberculosls [n lhete cases, the patient should be categonred s Orbar and grven Category 11 Ireatmant

[ who hat a posste smear al 5 months of treatment shoukd by consichered a Failuid and started on

Category Il reatment, alresh, Il category | wmmmmhmwnpmmﬂwmm

al ihE:nd ol intensive phave, || ls considered treatment lalhure. Starl category Il treatmert and confam ladure by culture and perform DST,

fvw or who have eairs pulmonary dasass an have Folapes o

wigni and pOSTg EmEnT

Source : (30, 31)
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MANAGEMENT OF PATIENTS
WHO INTERRUPT THEATMENT

Table 4, 5 anil 6 show Ihe management ol patients who
Interrupt the treatmenl under tevised natlonal luberculonis
confral programmae,

Dally sell miminlstered non-DOTS regime is lollowed in
exceplional cases when there Is adverse reaction to drugs used
In shart-coume chematherapy or when the pallenl cannot

comply with this regime The reatment s glven as follows |

(1) Non-DOTS regime 1 (NDI) @ For new smear positive
pulmonary seriously @1 patlents and extrapulmonary
seriously 1l patients - 2 (SHE) + 10 (HE)

[2) Non-DOTS regime 2 (ND2) : For smear negative
pulmonary not seriously Il patients and extra pulmonary
not serioualy il patients = 12 (HE),

Please reler 1o page 1BO for the treatment oulcome
delinltinns,

TABLE 4
Management of patienis who were smear negative at diagnosis and who interrupt treatment
Tranimenl received Length af Do a Fasult of
bwlor inlarmaption Interrupiion St Ui drmear Sputum emear Outcomas e regintration Treaimenl
waaminalion FAmination
Lens than | month Less than Ma - - - Resuma treatment and
| 2 moniha complels sl doses
2 moniha Yan Megative = - Hesume treaimeni
of Mo
Foaitive [halault Mew Beegin CAT | alresh
Mo than 1 monih Lenn ihan Na - = - Hesume treaiment and
& morniha compleis all dosws
Mora than Yan Megaine - - Resume treatment and
2 mantha complete all doses
Pouitive Delault Treatmaent alter | Begin CAT I
defauh treatmment afrenh
Source : [29)
TABLE 5
Management of new smear positnve cases who inlerrupl freatment (Category 1]
Treaiman| rocu lved Langth of Doa Heasult of
before Inlerruption Interruplion Aprabum Emaear sputum smear | Oufoomae Ra regiatration | Treatment
FRB bR AL wrarmination
Lesn than | monih L #ss than Ma - - - Continue CAT I*
2 wwwhn
Z-7 !wlh Mo - - - Starl sgain on CAT |**
H vk Yen Poaitive Dalaul M Start again on CAT |**
OF e
Hegative - - Continus CAT [*
1-2 moniha Lews than Mo - - - Conninue CAT |*
2 weeln
2.7 wwula Yan Posiliee - - 1 entin month of
Intenshve phase ol CAT I_
Megniiw = = Continue CAT [*
H wwwhy Yan Positie Def auile Treatrmen| Siart on CAT ||**
o i | Alter [Delayll
Hegative - - Continue CAT [*
Mo than 2 months Lawa Hi!:n Mo - - - Continue CAT [*
2.7 weehn Yen Pasitive Default*** | Oiber Stnrt on CAT |1**
Hegative - - Continue CAT 1
Howerky Yau Posinive Diafault Trwatrmen| Siarl on CAT || **
o Mde | Alrer _"_ﬂ_nul!
Negative - - Continues CAT |*
* A palient mis) complels all B4 doses of [ha initial intensi F Ll previa
he look | manth of treatment 12 doses) belore inierru plmv;. .::!l h".'f.:'-,ﬁ"-'.ﬁ ] ufﬂ':.m.'?f? mnru:fhﬂja: .m..n.‘.':..";ﬂ.".'“' o
teatrmend, Fe will than start the continuallon phass of treatmenl
e At et ot et o i B
b o ] il i it N i
u-ﬁﬂﬁﬂlhnml; should :: :lu:-n':lﬂd :1 'ﬂlll':ﬂ'l?“ * aull mou chosly dercitbes the ouicome of this patient, attheough

Source | {29
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TABLE 6

Management or retreatment of smear positve cases who intertupl treatment (Category 1)

Treatment received Length of Das Resu't of
brfore interruption e on [T W T FPUTET T Oniteoene Ha reghtration | Trestwent
suamination FLarErLation
Lews than 1 month L than Mo - - - Continae CAT I1*
2 wanhi
2.7 weeks Mo - - - Start again on CAT I**
R Yau ot Do faun Treat=ren| Seart again on
o more Aler Defanili CAT II**
Hezatred - - Continue TAT II*
1-2 months Lss than Ma - - - Continue CAT II*
2 wewhn
-y Yeu Positree - - 1 autia month of
intensive phase of CAT I
HNapatroe - = Continue CAT II*
H weeks ¥es Fositres Doefanihy “Treatment Start again on
of mon Adver Diwlaiilt CATNI**
Fepgame - - Continue CAT 11*
Mote than 2 months Laws than No - - - Continue CAT II*
2wk
2.7 wwala Yas Positie Diatanatt®® | Oabarr Start again on CAT I
Hepatren . - Continus CAT Y
H owweha an Foutr Lot l_Tmm St QAN On
of more After Dielau’ CATI
Magasree - = Continua CAT II*
* A patient Pust complete all 16 deses of Pe nitial intenaiee phane
¥ Although this pateni doss nol drictly it the deflninion of delauh, delsull mout (lossly desciibe the cutcome of this patient, although at
re-recgisivalion they shouk! be categorsed s “Othaer’,

Source | [29)

DOTS-PLUS TREATMENT FOR MDR-TB (7)

Hecognlzing that the diagnoals and treatment of MDR-TB
Is complex, HNTCP has developed national guidelines based
on the WHO recommended International DOTS-Plus
guidelings. Drug resistance may be suspected based on
history ol prior teatmenl (e g smear positive case after
repeated treatment courses, category |l fallure etc ) and'or
close exposure 1o a possible source case confirmed 1o have
drug resistant TB. Please refer 1o chapter T for diagnostic
criteria followed by RNTCP As per guidelines, the diagnosis
of MDRETB is a1 the Intermediate Relerence laboratories
accredited to perform culture and drug senaitivity testing
(DST]  Afer diagnosls, the treatment ol MDRTB b
initinted al  designated DOTS-Plus  sites, which ame
eslablished in tertiary care centres (like medical colleges,
large speciality hospitals) al least one In each state The
DOTS-Plus sites have qualified staff available to manage
patienl; using DOTS-Plus regimen; using the second-line
drugs, given under DOT and standardized follow.-up
protocol; and have system In place to deliver ambulatory
DOT alter an initial short period ol In-patient care to
stabilize Lhe patient.

Pre-treatment evaluation (18}

Since the drugs used for the treatment of MDR-TB are
known o produce adverse effects, a proper pre-treatment
evaluation is essential 1o identily patlents who are at
increased risk of developing such adverse effects. The pre-
Irealment evaluation includes the lollowing:

1. Detailed history (including screening for mental
illness, drug/alecohol abuse ¢ic )
2. Weight

Helght

Complete blood couni

Blood sugar o screen lor diabeles mellilus

Liver tunction teats

Blood urea and 5. creatining to amess the kidney

function

B. TSH levels 1o assen The thyroid function

9. Urine examination - routine and miscroscopic

10. Pregnancy test (for all women In the child-bearing age
group)

11.Chest X-ray

All MDE TB cawes are olflered referral lor counselling and
HIV testing at the nearest centre. Patients should receive
counseling on the nature and duration of treatment, need
for regular treatment and possible vide effects of these drugs
and the consequences ol irreqular treatment or pre-mature
cessation ol treatment. It is advisable 1o involve close lamily
membert during the counselling, since family support is an
exential component In the management. Patients should be
advised to report any side-effects experienced by them.
Female patients should receive special counselling on family
planning.

While the MDR.-TB caswe s undergoing pre-treatment
evaluation, the DTO should ensure an initial home visht 1o
verify the address and meet the family members. A DOT
provider (who can either be a health care worker, a
communlty worker or a community volunleer), should be
identified in consultation with the patient. The DOT centre
can be either &t the sub-centre of the health system or in the
community The DOT provider should be given training for
drug administration, identification of adverwe eflects during
treatment and the frequency of follow up.

M s
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Reglmen for MDR.TB (18]

This regimen comprises ol 6 drogs - Kanamycin,
Levolloxacin, Cthionamide, Pyrarinamide, Cthambulol and
Cyclonarine during 6-9 manths of the inlensive phase and
4  drugs-Levovflonacin,  Ethionamide,  Ethambuiol
l-:: Cycloserine during the 18 months of the continuation
phase.

RNTCP regimen for MDR.TB

BN EmLvEloCiZE/ 1BLvs Bl G E
{Reserve/substitute droq - PAS, Mis, Cm)

Special adjustments to the standard regimen for MDR-TB
are o follows:

= In case of intolerance to Kanamycin, then
Capreomycin [or PAS if injectable agenl nol leasible)
Is the available substitute drug.

- In case of intolerance leading to discontinuation of
other oral second-line drug, p-aminosalicylic acid
[PAS) Ia the available substinute drug.

~ Baseline Kanamycin mano-reslslance should lead 1o
substitution of Kanamycin with Capreamycin

- BRaseline Oflaxacin mono-resistance thould kad o
substitution of Levollovacin with the combinalion ol
Maosifoxacin and PAS.

= Baseline Ofloxacin and Kanamycin resistance [le.
XDRTB) should lead to declaration of outcome,
reflerral 1o DR-TB Centre for pre-treatment evaluation
for regimen for XDE-TB

Drug dosage and edministration

All drugs should be given in a single daily dosage under
directly observed treatment (DOT) by a DOT provider All
patients will receive drugs under direcl observation on 6
days of the weeh, On Sunday, the oral drugs will be
administered unsupervised whereas Injeclion Kanamyein
will be omitted, I Intolerance occurs 1o the drugs,
Ethinnamide, Cyclosering and PAS may be split Inlo hwn
dosages and the moming dose administered under DOT
The evening dose will be self-administered The empty
blisier packs of the sell-administered doses will be cheched
ihe next morning during DOT Pyridosine should be
adminlslered in all patients on regimen for MDR TB

The drug dosage for MDRTH cases ame decided
according to the weight bands as shown in Table 7.

TABLE 7
Regimen lor MDR.TH dowsge and weight - band
recommendations
Drug 16-250hgn  26-4%5hge  A5-TO hge
Kanamycin 500 mg 50D g 750 mg
Levofloxacin 250 mg 750 mg 1000 mg
Eihionamida 375 mg 50O ma T30 mg
Eihambuiol 4K mg B00 mg 1200 mg
Pyrazinambde 500 mg 1250 mg 1500 mg
Cyclosarine 250 mg 500 mg 750 mg
Pyridasine 50 mg 100 mg 100 mg
Na-PAS (B0 welghtivol) S5gm 10gm 12 gm
Mamifloxacin [Mix) 200 mg AD0mg  4D0Omg
Capreomycin (Cm) 500 mg SOmg 1000 mg

Il a patient galny 5 kg or more in weighl during treatment
and croswes the weighl-band range, the DRTB centre
commitlee may consider moving the patient to the higher
wrighl-band druq dosages. Similarly If a patien) loses 5 kgs
or more in weight during freatment and crosses the weight
band the DR-THB centre commites may consider mowving the
patient (o the keasr weight band The new higher/Tower
dosages are provided whenever the patient is due for the
neal supply of drug in the normal course of treatment and
not as soon an change of weight is noled

Large majority ol the patients [all into one of the above
weight bands Howsver, there are some cawes weighing less
than 16 kg and more than 70 kg who may require some
alteration n the dosage of the drugn in the MDRTB
regimen.

1. The dosages of 2nd he line drugs lor MDR-TB cases In
pacdiatric age group welghing < 16 kg are as shown In

Table B.

TABLE 8

Dosage of regimen lor MDR-TB

for paediatric age group < 16 kg
Drug Daily dous - mg ey body weight
Kanamyein | Capreomytin 15-20 mag'hg
Lrvcliozacn /| Moxflonasin T75-10mp'hy
Ethionamide 15-20 mg'hg
Cycloserine 15-20 my'%g
[ thambutod 25 malg
Py aringm ke 3040 mg'hg
[Ma-PAS) 150 mg%y

Source  (18)

2. The dosages for > 70 kg higher weight patients include
use of additional dosages of some Znd line drugs, taking
the dosage o Kanamycin/'Capreomycin (1 gm),
Ethionamide (1 gm), Cycloserine (1 gm), Lthambuiol
(1.6 gm) and Pyrarinamide (2 gm). Other drugs dosages
would remain the same. All ihese are well within the
maximum permissible dosage lor each drug as per the
WHO guidelines

Treatment duration for regimen for MDR-TB (18)

Tha treatment is grven in two phases, the intensive phase
(IP) and the eontinuation phase (CP). The total duration of
treatment for regimen for MDHTR b 24-27 months,
depending on the IP duration [P should be given for at leant
sz months After 6 months of treatment, the patien! will be
reviewed and the treatment changed 1o CP i the 41h or 5th
month culture result in solid or Lgukd culture s negative
respectively Il the 4th or S5th month culture result remaing
positive. the treatment iy extended by 1 month Extension of
IP beyond 1 month will be decided on the results of sputum
culture ol 5th or 6th and 6th or 7th montha || the result of
the dth month cubture i otill awaited after 6 months of
treatment, the P s extended unnl the resuli is available,
with further treatment belng decided according o Lhe
culture result. The IP can be extended uplo a maximum of
3 monlhs after which the patlient will be initiated on the CP
irrespective of the culture resull. The recommended duration
for CP is 18 months

Discharge from DR-TB Centres and transition to
decentralired supervised treatment

Patients admitied at the DR-TB centre, il clinically
appropriate, may be discharged 7 days aher teatment
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Initiation ta thelr district of resldence with a maximum of
7 day supply of drugy and arrangement lor injections in
transit. The respective DTO should be infoemed of the
patients discharmge three days prior to the actual time of
discharge The DTO will intorm the respective MO-PHI and
the identlied DOT provider about the eapected discharged
of the patwent. The monthly drug box and the patient recornds
will be pawed on o the identified DOT provider from the
reapective TU Local arrangements will need 1o be made for
ally injections duning the intensive phase.

Hegimen lor XDH-TH {158)

All XDR-TB patients should also be subject to & repeat full
pre treatment evaluation, but alse including consultation by
a thoracic surgeon for conskderation of wmgery MDR.TD
patients diagnosed as XDA-TB would be glven an outcome
of “Switched 1o regimen for XDR-TH®, The decision and
inltlation of regimen for XDRTE i to be taken by the
concerned DR-TH centre commities

The Intensive Phase [(6-12 months) consists of 7 drugs -
Capreomycin (Cm), PAS, Moxifloxacin (Mix), High dose
INH, Clofazimine, Linezolid, and Amoxyclay

The Continuation Phase (18 months) consists of 6 drugs -
PAS, Moxiflonacin [Mix), High dose INH, Clolazimine,
Linezolid, and Amoxyclav.

RENTCP regimen for XDR-TH :

6-12 Cm, PAS, Mix, High dose-H, Ctz, Lad, Amn/Chy/
18 PAS, Mix, High dose-H. Cfz, Lzd, Amx/Clv
[ReserveSubsiitute drugs : Clarithromycin, Thiacetazone)

The dosage of the drugy would vary as per the weight of
the patient [ <45 Kg or =45 Kg). All drugs ase 1o be given on
a daily basis. Injections of Capreomycin will be green for &
dayvweek (not on wnday) All moming doses are to be
supervised by the DOT provider except on sundays. After
taking DOT for morning doses on saturday, next day
medicines would be given ta the patient to be taken al home
on sunday, Empty blisters of medicines laken ursupervised
In the evening, and on sundays are 1o be collected by DOT
provider

Regimen for XDRTB dosage and weight band

recommendations are as follows

D Dosage day

Inj. Caprenmycin [Cm) T50 mg 1000 mg

PAS 10 gm 12gm

Mom! fhanacin (Mx) 400 mq 400 myg

High dose INH &00 myg D00 my

{High dose-H)

Clofasimine (Clz) 200 mg 200 mg

Linasolid {Lsd) &00 myg &0 myg

Amanyclav [Ame'Clv) TS5 mg BD  ATSN25 mg BD

Pyridonine 100 mg 100 mg

Renerval Substitule drugs

Clarithromyein (Clr) 500 mqg BD 500 mg BD
 Thiscelasans [Tha)® 150 mg 150 myg |

# Dwpending on svailabilitg, not o b green 1o HIY potite cases

Source ; (1§)

The reserve/substitute drugs would be used In ihe
following conditions-

= In case the patient was on PAS, PAS will be
replaced with one of the reserve drugs in the regimen
for XDR TB

= llihe patient s unable to lolerale one or more ol the drugs

= I the patient is found 10 be revistant 1o Capreomyicn

Duration of regimen for XDRTRE (18)

The Regimen for XDRTB would be ol 24-30 months
duration, with 6-12 months Intensive Phase (IP) and 18
months Conlinuation Phase (CP) The change hom 1P to CP
will be done only after achievement of culture conversion | e,
2 consecutive regative cultures laken at least one month
apart. In case of delay in culture comvervion, the [P can be
extended from 6 months uplo a masimum of 12 months. In
cave of extension, the DR TR centre committee, which will be
responaible for inhating and monitoring the regimen lor
XDR.TR, can decide on administering Capreomycin injection
Intermittenly (1 bmes'week| for the months 7 1o 12

Direct observation of treatmenl remains even more
crucial in XDDA-TB as this s the lav chance 8l suceesslul
treatment tha! these patients will have. Because of the use of
drugy with different tondcity profiles, XDR-TB requires more
Intenshve monitoring during lollow-up

- Complete blood count with platelets count : weekly in
first month, then monthly to rule outl bone marrow
suppression and anaemia as a side-eflect of Linezolid

- HKidney function test monthly creatinine and addition
ol monthly serum electrolytes to the monthly
creatining during the period that Inj. Capreomyein |s
being adminiened.

= Lever hunction tests : monthly in [P and 3 monthly
during CP

- CXR every 6 months

Management of treatment Interruptions and default for
M'XDR-TB patients

All eflorts should be made to ensure that MXDR.TB
patients do not interrupt treatment or defaull, Action should
be taken 1o promptly retrieve patients who fail to come lor
DOT The following situations may be seen in case of
treatmant interruption

1. Patients in [P/CP who miu doses: All the missed doses
during IP must be completed prior 1o switching the patent o
CP Similarly all mimed doses during CP must be
administered prior to ending treatment.

2. Patients who Interrupt treatment for less than 2 months
during I When the patient returms to resume treatment the
IP should be continued, however the duration ol treatment
will be extended to complete IP The lollow up cultures
should be done a1 pet the revised schedule.

3. Potients who interrupt treatment for besa than 2 months
during CP. When the patient teturns o resume treatment,
the CP should be continued, however the duration of
treatment will be extended 10 complete the CP The follow
up cultures should be done as per the revised schedule.

4. Putients who default (interrupt treatment for 2 or more
mantha) and return back for treatment Such pallents should
be given an outcome of “default™ and then re-registered for
hurther treatment which is based on the duration ol delsult
as shown in Fig 1 and 2. Re registration of patients will be
done by the DR-TB Centre.
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Trearrent duration prior to delau MDA -TE patient defaults and nehirns ko
..I,. * * treat=arni 8l & months or later
= 3 months 3 montha to end [P Deering CP l
- - v
- Re-regiatr with Last culture nesult | | - Contirye CP on Do eulture
nirw TH Na s TH Mo
- Hestart treatrmeni l l - Do cultune - -
Positive | | Negative -Hnm“:cl’ Culture pos‘tive Culture regative
= If positive-da l
SLD DST and
= Ra-reglalr with new TH Na T
= Rasiart reatment regimen w Da lirst and second line DST
- DST fos FLD and SLD ~ Pincidwcliare cusicoms l l
- Continue IP on sa=e TB No MDR HDH—[
= Do gulhgre- U negatree switch 1o CP -
aller completing IP Re-rwgister and | | Re-register and No treatment rvquired
= Re declare treatment cutcome at end | start Heg for start Heyg bor Follow - up patient
al course MR XDH pemadically
FiG 1 FiG 2
Algorithm lor management of MUXDR patignin who delault and Algorithem lor mansgement of M XD patients who default and

returm for breniment within & monita of deconstmuaing
regimen lor MUXKDR -TH

Follow-up schedule during DR-TB treatment (18)

rrturn log bwaieraei afier 6 monthe

Schimiule for sputum smear microscopy, culture and semaitivity lollow up examinalions

" Extesalon of I cp
manihly follow.up examinalions {1-3 mantha) Craarteily follos-up evamination in monthy

I ind  3ed 4ih | 1 in (LY v Wi

Fu o Fu Fu ot qr qtr Q' qir qh
Ma [P extenslon | L] 5 [ . . 7 9 12 15 18 21 4
I extenalon 1 manth k | L] 5 [ 7 . - L] 10 13 16 19 22 s
1P extension 2 maontha k | L & i 7 . ] - 9 1 14 17 m b il
IF extensian 3 manihs ) 4 5 [ 7 B 9 10 12 15 18 Fd | 4 n
*  The number in sach coll indicates the manth of lolow-up Fus=—ination
== CF will have follow up yputum sraminalion on T occasom rroeectve of the durstion of reatmen)

The first quarter in the CF will have two examinations
and the rest 5 will be in the subsequent quarten il the end
of treatment

= Two specimera lor AFD s the end ol 3, 4,5, 6,7, 9, 12,
15, 18, 21, 24 months

= Two specimens for culture at the end of 3, 4, 5, 6, 7, 9,
12, 15, 18, 21, 29 months

- Monthly welght

— Chest radiograph during pre-treatment evaluation, end
ol IF, end of treatment and whenever clinically indicated

- Physiclan evaluation including advene drug reaction
moniloring every month for sie months, then every three
months far feo years

5. Creatinine monthly for fird 3 months, then EvETy
3 months during the injectable phase

- Thyroid Function Test during pre-treatment evaluation
and when indicated

Please refer to page 180 for the treatment outcome
definitions of DOTS-Plus regimen.

CHILDHOOD TUBERCULDSIS

Casen of tuberculosis in children usually represent
béhawen 6-8 per cent of all tuberculosis in the age group ol
under 15 years [4). The source of inlection ta a child is
usually an adub, olten a family member with sputum smear-
positive tuberculosls, The frequency of childhood TB In a
given population depends on ; (a) the number of nlectlous
casrs; [b) closenew ol conlact with an infectious case; |c) the
age of child when exposed to TB; and the age structure ol
the population,

Children rarely have sputum smeas-positive TB and it s
unlikeby that they are a powerful source of tranamisson ol TH.
Tuberculosis in children is mainly due to faiture of TB contral
in adults. The risk of infection to a child depends on extent of
enpoaure 1o infectioun dronlet nucled. An infan! whowe moller
kas sputum smear-postrve PTB has a high chance of
becoming infected The chance of developing disease is
greates! shortly alter infection, and sieadily decreases as the
time goes by Because of less-developed immune system,
children under 5 years of age are more prone to develop (up
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to 20 per cent) the disease mostly within 2 yean lollowing
infection {19) The commonest age of childhood TH disease
is 1 10 4 years. Younq age is a risk factor for spread of diseass
lo other parls of the body, | e. dissemination

In arder to simplify the management of paediatric TB,
RNTCP in association with Indian Academy of Paediatrics
HAF) hay deseribodd eriterla for suspecting TH among
children, has weparate aljorithms for diagnosing pulmonary
TB and peripheral TB lymphadenitis and a strategy lor
treaiment and moniloring pallents who are on realment. In
brief, TB dlagnosis Is based on clinical features, smear
gxaminalion of sputum where this & avallable, poiltive
family history, tuberculin skin lesting, chest radiography and
histo-pathological examination as appropriate.  The
treatment sirateqy comprises of components. First, as In
adults, children with TB are dasified, categorised,
registered and treated with intermittent short-coune
chemotherapy  (thrice weekly therapy fom  treatment
initiation to completion), given under direct observation of a
treatment provider (DOT provider] and the disease status is
monitored during the course of treatment. Based on their
pre-treatment weight, children are assigned to one ol the
pre-treatment weight bands and are treated with good
quality anti TR drugs through “ready-to-use® patient-wise
boxes containing the patients’ complete course of anti-TB
drugs, made avallable to every registered TB patient
according to programme guidelines. India is the firs! country

to Introduce pasdlatric patient wise boxes (4).

Diagnosis of Poediatric TB (0-14 years)

A new diagnoatic algorithm v developed for pulmonary
TB, the commaonesl kype of extra pulmonary TB (Lymph node
TB) and lor other types of extra-pulmonary THB (Flg 3 a & b),
a. Al efforts should be made to demonstrate bacteriologleal

evidence in the diagnosis ol paediatric TB In cases
where spulum is not available lor examinalion or sputum
microscopy  failk 1o demonstrate AFT,  alternative
specimens (gastric lavage, induced aputum, bmnco-
alveolar lavage) should be collected, depending upon
the feasbility, under the supervision ol a pasdiatrician,
b, A positrve tuberculin skin lest [ mantfous potitive s
defined as 10 mm or more induration. The optimal
strength of tuberculin 2 TU (RT 23 or equivalent) is to be
uned for diagnosis in children
- There is no role for maccurate and inconsistent
diagnostics ke serclogy (IGM, G, A antibodies
against MTB antigens), wvarious non-validated
commercial PCR tests and BCG test.
= There is no role of IGRAs in clinical practice for the
diagnosis of TB.
c. Loss of weight was defined as a loss of more than 5% of
the highest weight recorded in the past three montha.

s  Persistent lever and'on cough > 2 weels ANDOR
& Lo ol weight ™o weight gain ANDOR
& History of contact wilth inlectious TD case
-
Cpulum ruermmaton
¥ ;
L 2 -
Sputum smear poutve Sputumn e negafive’
Sputum nod svadlabie lor eusminaton
-

o  Smaar poaitive pulmonary TH
»  Treai sccording to guidelinm

E*:*Zl

» A T-day course using antiblobic which has no anli-

# g. Amosicillin, [do not use quinclone).

L TH scviivity
N",mlm.

& Smaar negative pulmonary TB
o Tasl sccording to guidelines

FIG. 3a

Diagnostic algorithm for paediatric tuberculosis
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- -
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- - -
Review lot an Repeat X-Ray chewt aher a coursa of Reviarw fof a1ernate diagnasis
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- - —
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o TST positive nergaire 4.
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Treat sccording to quidelne = I mo shernative disgnosis found - real
a8 pnaar negative pulmonary THB
FG. s
Disgroatic algorithm lor pasdiatric luberoulosis
Source - [5)
Treaiment introduce the newer generic patient-wise boxes

The intermittent therapy will remain the mainstay of
trealing paediairic patients. However, children with severe
dissermninated disease, neuro-tuberculosls and seriously il
hospitalized children having high likellhood of vomiting and
Intolerance to oral drugs, an initial dally supervised therapy
during their stay In the hospital ls needsd, Alter discharge
they will be given thrice weekly DOT regimen dosage.

The daily doses (mg per kg of body weight per day) are as
follows - Ridampicin 10-12 mgkg (max 600 mg'day),
loniarid 10 mgkg imax 300 mg'day), Ethambutol 20-25
mghg (max 1500 mg'day), PZA 30-35 mghg (max 2000
mg'day] and Streplomycin 15 mg'kg Imax 1 gm'day). Table
9 shows the treatment categories and regimena lor paediatric
Ca%Es,

Crug dosages in children : There will be six weight bands

TB preventive theropy © The dose of INH for
chemoprophylazis 5 10 mghkg [instead of earlier
recommended dosage of 5 mgkg) administered daily for 6
months. TB preventive therapy should be provided In.

a. Al asymplomatic contacts (under 6 years of age) of a
smear positive case, after ruling out active disease and
lrrespective of their BCO or nutritional status,
Chemeoprophylaxzis b abo recommended lor all HIV
infected children who either had a mown exposure o an
infectious TB case or are tuberculin akin el (TST)
positive (25 mm induration) but have no aclive TB
disrase.
€. Al TST positive children who are recelving
immunosuppressive therapy [e.9. children with nephrotic
syndrome, acute leukemla, etc).

and three generic patient-wise boxes 1o be used in  d A child born to mother, who was diagnosed to have TB
combination to treatl patients in these six weight bands. The in pregnancy, should receive prophylaxis for & months,
newer weight bands are 6—8 kg, 9-12 kg, 13-16 kg, 17-20 provided congenital TB has been ruled out BCG
kg., 21-24 kg. and 25-30 kg. However, a lead lime of at vaccination can be given al birth even Wl INH
least 2 yean s required lor the programme o procure and chemoprophylashs is planned.
TABLE9
Treaiment categories and regimens lor childhood tuberculosis
TH reatmant regimans
Category of treatmant Type of patienty g phase
Maw cases = MNaw smdarpodl v pulmorary berculous (FTBI MHRIE" dH.R,
- Mew smear-negative PTH
= Mew extra pulmonary T
Previowsly trwated cases = Ralapss, failure jo respond or featmenit afier delaut 2BSHRIE + SHRE,
= Ra-treaimaeni othars IHRLE,
H = lsoniazid, R=Hilampcin, Z=FPyrazinamide, E=Ethambyiol, 5= Strepiomypcin

Source : 1)
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Treatment during pregnancy (15)

Tubercubosin  In pregnancy | usually treated with
lsoniand, rifampicin and ethambutel for 2 months, followed
by moniazid and rifampicin for an additional 7 months
Ethambiutol can be stopped alter the first month i soniarid
and rilampicin susceptibility Is confirmed. Since the risk ol
teratogenicty with pyrazinamide has not been clearly
deflined, pyrarinamide should be used only Il resistance 1o
other  drugs  Iv  documented and  susceplibility 1o
pyrarinamide v likely, Streptomycin i contraindicated in
pregnancy because |t may cause congenital deafness
Pregnant women taking isonlazid should receive pyridoxin
(Vitamin B.). 10-25 mg orally once a day, to prevenl
peripheral neumpathy,

Pregnancy with MDRTH

All MDR-TH suspects and patients of child bearing age
should be tested for pregnancy as part of pee-treatment
evaluation and while on treatment, i there s a hivtory of
amenorthoea of any duration. They should be advised 10
use birth control measures because of the potential mik 1o
haoth mather anal foetus. Oral contraceptives should be
avolded Use ol barrier methods (condoma'diaphramal,
U are recommended, based on indwidual preference and
eligbilitg. The management of MDRTO patents with
pregnancy is summarlzed in Fig 4

[hiration ol pregnancy

£ 20 wenka

= 20 weska

' !

TP Patient wnwllling lor MTF
. + !
StmVcontinne | | Start modifled Cal TV Start mandifieed Cad IV
Car IV ¢ %12 weeks - Omil & Omit Kanamycin,
Kanamyein amd Akl PAS nll dalrewny
Cihlonamide,
add PAS @, Pptacs PA S i
o = 12 wha=DOmit delivery and
KEanamycin only; continue Bl ihe
&l PAS erel of [P

& Replace PAS wilh
Kanamycin after
dellvery and
continue il end
al 1P

G 4
Management of pregnancy wih MDOR TH

In the end it may be stated that the main problem of
chemotherapy today s nol the nesd to introduce new
regimens or more potent drugs, bul to apply the exnting
ones auccesafully,.  The comemtone of  wuccenful
chemotherapy s adequate and reqular drug ntake  Patient
compllance s critically important throughout the prescribed
period ol reatment, All other considerations are secondary

BCG VACCINATION

Ever since Koch discovered M tuberculosi, attempls
have been made to prepare & prophylactic vaccine agains
tuberculosin using either attenuated or killed tubercle bacilli
Initially BCG was grven omlly during 1921 o 1925 The fira
human was vaccimated by the inradermal technigque in
1927, Recognition of the value of BCG came in 1948 when
Il wan accepted by tuberculosls workers from all over the
wortld as a sale preventive measure

(1) AIM . The aim ol BCG vaccination Is 1o induce a
benign, artificial primary infection which will stimulate an
acquired resisiance 1o posible subsequent infection with
virulent tubercle bacilli, and thus reduce the morbudity and
maortality from promany tubseroulosis among those moat at risk

(2] VACCINE  BCG o the only widely used [hve bacterial
vaccine It comants of leang bacterla dernved lrom an
artenuated bovine strmin ol twubercle bacilli The bacilll used
foe waccine producton are descendants ol the ofuginal
Calmette strain ol BCG Due 1o dillerent mathods ol
malilenance m vanous vaccine-produchion laboratones,
many subatraing have evolved during the past lew decades
The WHO has recommended the “Danish 13317 strain lor
the prodduction of BCG vaccine Since January 1967, the
BCOG Lahoratory at Guindy, Chennal, has been using the
*Danish 13317 atrain for the production of BCG vaccine
{32) Emphass has been lawd on regular checking of the
quality ol vaccines al the International Relerence Centre lor
BCG quality conttol a1t Copenhagen

(3] TYPES OF VACCINE | There are two types of BCG
vaccing = the liguid (feesh) vaccine and the lreere-diied
vaccine Freese dred vaccine Is a more stable preparation
than liguid vaccine with vastly superior keeping qualities
Prevent -day vaccins are distributed In the lieere-diied fosm

BCG vaccine s stable lor several weeks at ambient
femperature in a tropecal climate, and for up 1o 1 year if kept
away Trom direct light and stored in a conl environment
prelerably refngerated at a lemperature below 10 deg C (1)

The vaccine must be protected from exposure 1o light
during storsge lwrapped up in a double layer of red or black
clinh) and in the fweld MNormal saline s recommended ad a
diluent for eeonitituting the vaccing, as distilled water may
tause irfitation The reconstitulid varcine may be used up
within 3 houn, and the ket - over vacr ine shoulid be disearded

14) DOSAGE  Forvaccination, the usual strength s 0.1 mg
in ) 1 ml volume (34) The dose 1o newborn aged below 4
wrdeks is 0 05 ml This s because the skin of newborn bs rather
thin and an intradermal injection with full dose (0.1 mi) in
some of them might penetrate into deeper tissue and ghve rive
o local abscess formation and enlarged regional |axillary}
lymph nodes

(5) ADMINISTRATION : The standard peocedure
recommended by WHO ki to inject the vaccine intradermally
using a “Tuberculin® wyringe (Omega microstal syringe litted
with a 1 cm wtewl 26 gavge intradermal needle] The wringe
and needle techrgque remaimy the most precie way ol
administering the desired dose. All other lechnigues [e g .
bilurcated reedle, dermo-jet] are reported 1o be beas
accurate, and do not permit the desimd dose 1o be
injected (35) If the vaccine v injected subcutaneously an
abscess n more likely 1o develop (36) The site of injecrion
should be just abowve the insertion of the lelt deltoid muscle
It b injected toa high, loa lorward or too backhward, the
adjacent lymph nodes may become involved and tender,
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TURERCULOSIS

A satisfactory injection should produce a wheal of 5 mm in
dlameter.

The vaccine must not be contaminated with an antineptic
or detergent Il alcohol b used to vwab the shin, it must be
allowed 1o evaporate before the vaccine i given.

{6i] AGE = The national vaccination polickes differ from
couintry to country (34) In countries where tubserculoais i
prevalent and the risk of childhood infection is high (v in
Indial, the national policy h to adminnter BCG very early in
infancy either at birth (for institutional deliveries) or at 6
wereks of age simultaneously with othet Immunlzing agents
such as DPT and polio BCG administered early in life
provides a high level of protection, particularly against the
srvere forms of childhood tuberculows and tuberculous
meningitis,

In countries with a low prevalence ol tuberculosis,
perhaps there is & diminishing need for widespread BCG
vaccination. In this situation, |t would wem maronable lo
restrict BCG vaccination to high risk groups, lor example,
hospital personnel and tuberculin-negative contacts of
known caves of tuberculosis particularly multi-drug resistant
TH (MDR-TR) (33, 37).

{7} PHENOMENA AFTER VACCINATION : Two to three
weeks alter a correct intradermal injection of a potent
vaccine, a papule develops at the site ol vaccination. ¢
increases dowly in size and reaches a diameter of about 4 to
8 mm in about 5 weeks It then subsides or bivaks Into a
shallow ulcer, rarely apen, but usually seen covered with a
crust Healing occurns spontaneousk within 6 1o 17 weehs
leaving a permanent, tiny, round scar, typically 4-8 mm in
dlameter. This is a normal reaction (38) However, with
overdosage, the local lesion and the later swcar may be
conslderably larger and of irregular size. Mormally the
individual becomes Mantoux-positive after a period ol 8

weeks has elapsed, but sometimes aboul 14 weeks are
Aatatilec

{B) COMPLICATIONS : BCG has been anociated with
adverse reactions which include : prolonged severe ulceration
at the site of vacelnation, suppurative lymphadenitis,
osteomyelitin,  disseminated BCG infection and death
Ulceration and lymphadenitis occur in |- 10 per cent of
vaccinations, and disseminated imfection occurs in kess than
ane per million vaccinations. The disseminated infection is
usually associated with swvere abnormalities of cellular
immunity. The nsk of adverse reactions is related 1o the BCG
strain used by different manufacturers, the dose, the age of the

child, the method of iImmunization and the skill of the
vaccinaton (39)

I there is a local abscess formation, it should be treated by
Aspiration, in case it does nol clear spontaneousy If this is
not successtul, it should be incised and treated with local
applications daily with PAS or INH powder There is no need
for wstemie treatment with INH The patient should be
assured of tha harmless nature of the lesian (40) In order to
avold these complications, the vaccination should be stnctly
intradermal and no other Injection should be fiven lar al least
6 months into the arm which received BCG vaccine f41)

(% PROTECTIVE VALUE - The duration of protection is
from 15 to 20 years. The local BCG infection generates an
immunity response, which s amociated  with  the
development of tuberculin hypersensitivity and with (1.
possibly, some immunity. The first proapective control Irial
ol HCG showed It to be BO per cent ellective over an
otnervation period of 20 years (42). Since then several we'l -

planned,. controlled trials have been conducted In various
parts of the world, including the “Tuberculosis Prevention
Trial™ in South Indua (43, 44)

Studies have shown that the range of protection offered
by BCG vared from 0 to B0 per cent in different parts of the
world The uE esplanation for the varying degress of
profection has yet to be found (45, 46). One suggestion for
which there i an increaving epidemiological support, i that
prior exposure fo some  non tuberculous  environmental
mycobacteria (eg. M wvarcar, M non-chromogenicum)
may have conferred partial immunity on the population and
thus masked the potential beneflit of BCG vaccination (37)
There is aho evidence that exposure to other species (e g,
M. karsaci, M. scrofuloceus) have an antagonistic action
against BCG (45). This may be one reason why BCG was
not lound 1o be protective in the South Indian trial (35)
However, infants and young children, BCG-vaccinated
before they had contact with environmental mycobacteria,
derived protection,

There is & large body of evidence which supports the
conclusion that BCG gives an appreclable degree of
protecton against childhood tuberculosis (45). The WHO,
on the basis of an extended review of BCG including the
South Indian trial (50) holds that It would seem
unreasonable to stop current BCG vacomation programmes
(36] and mecommends that the use of BCG should be
continued as an antituberculosis measure (50)

(101 REVACCINATION : The duration of protection
conferred by BCG is a matter of dispute Even 90 years after
the development ol the vaccine, i1 is not known whether
booster doses are indicated or advisable. In fact, BCG
revaccination  has not been included in the official
immunization schedule in India under the expanded
programme on immunizaton.

(11} CONTRAINDICATIONS Unless specifically
indicated, BCG should not be given ta patients suffering from
generalized CIEmaA, infective dermatoals,
hypogammaglobulinaemia, 1o those with a history of
deficient immunity [wmptomatic HIV infection, known or
suspected congenital  immunodeliciency,  leuhaemia,
lymphoma or generalirzed maligrant diseases), patisnts under
immunosupprewive treatment [corticosterolds, alkylating
agents, antimetabolites, radiation), and in pregnancy. The
efiect of BCG may be exagyerated in these patients

(12) DIRECT BCO VACCIMNATION Direct BCG
vaccinabon. e , vaccination withoul a prior tuberculin test,
has been adopted v & national policy in many developing
countries, Including India It permits a more rapid and
complete coverage of the eligible population, while reducing
the cost. No adverwe ellects have been reported even 1| BCG
i given to uberculin-positive reacion (35) However, if is
sound practice to administer BCG during Inlancy before the
child has had contact with environmental mycobacieria, than
to resort to direct BCG at a later date, when the benelils of
BCG are doubtful as shown by the South Indian trial i49),

(13} IMPACT : BCG vaccination is less effoctive in
controlling tuberculonin as compared to active case linding
and chemotherapy, as BCG offers only partial protection. In
1982, a WHO Expert Committee (5]) concluded that
although BCG vaceination of uninfected individuals [usually
children) can prevent tuberculosis in them, it can have only
a relatively small epidemiclogical eflect in that it will nat
contribute mgnificantly to the reduction in the overall risk of
infechion in the community as a whole
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(14 BCG VACCINATION AND HIV INFECTION
Following a review of relevant data, the Global Advisory
Committee on Vaccine Safety [(GACVS) has revived i
previous recommaendations concerning BCG vaccination of
children infected with HIV.

WHO had previously recommended that in countries with
# high burden of TB, a single dose of BCG vaccine should be
given 10 all healthy infants as soon as possible after birth
unless the child presented with symplomatic HIV infection.
However, evidence shows that children who were HIV-
infected, when vaccinated with BCG at birth, and who laler
developed AIDS, were at an increased mk ol developing
disseminated BCG disease Among thewe children, the
benefits of potentially preventing severe TH are out weighted
by the risks associated with the use of BCG vacoine GACYS,
therelore, advised WHO to change its recommendation vuch
that children who ore known 1o be HIV.infected, even if
asymplamatic, should no longer be immunised with BCG
varcing [52) However, population with high prevalence of
HIV alss have the greatest burden of TB and in such
populations, uninfected children will benefis from the use al
BCG vaccine Turthermore, with the increasing rangs and
coverage ol interventions to prevent verfical trammission
fram mother to child = including early diagonsis of matemal
HIV  iifections, management of sexually  transmitted
infections; safe dellvery practices, maternal and Infant
preventlye antiretroviral medicines or maternal antiretroviral
therapy, and safe infant leeding - the majority of infants
born 1o IV infected mothers are nol infected and would
also be expected to beneflt from BCG vaccination (52)

Unforiunately, accurate diagnosis of HIV infection in the
first year of life relies upon direct demaonstration of the HN
virus, as maternal HIV antibody is passively transferred 1o
the infant in utero Currently available assays that can be
used to diagnose HIV in the first year of life are expensive
and technically demanding in many countrien  with
generalized HIV epidemics. WHO recommends that thewe
tests are first performed at or around 6 weeks age, yet this b
often after BCG vaccination has already been given (53)

{15] COMBINED VACCINATION : BCG may be grven al
the same time as oral polio vaccine. DPT vaccine may also
be given at the same time as BCG, but in different arm
without reducing the immune responses or Increasing the
rate of complications {43), Mixed vaccines containing BCG
have not yet been introduced.

An Increasing number of industrialized countries are
likely to reconsider their BCG vaccination policy during the
coming years. To change fram general 1o selective BCG
vaccination, an efficient notification system must be in place
in addition 1o the following “low endemicity” criteris - (a) an
average annual notification rate ol smear positive
pulmonary TH cases below 5 per 100,000, or (b] an average
annual notification rate of tubercular meningitis in children
aged under five years, below | per 10 milion population
during the previous five years: or [¢] an average annual rink
of tuberculoah infection below 0.1 per cent (57)

To sum up. BCG vaccination Is a fundamental component
ol a national tuberculosis programme Despite  the
contradictory evidence of controlled trals, there is avidence
that BCG plays a valuable role in preventing wvere forma of
chililhood tuberculosis, vie meningitis and miliary uberculosis
Today, BCG vaccination s part of WHO Lrpanded
Programme on Immunization. The greatest need lor BCG
vaccination {oday is undoubtedly in the developing countries
af the world where tuberculosis is still a major health problem,

CHEMOPROPHYLAXIS

Cheroprophylaxia [now lermed preventive trealment)
with INH for one year or INH plus ethambutol for 9 months

has been tried in conlact reacionm.

The case against INH chemoprophylasis rests on three
points : (a) First, it is & costly exercise (54); (b] Secondly, itis
nol strikingly effective  For the majority ol luberculin-
reactors, the sk of developing tuberculosis is small and the
potential benefit offered by chemoprophylasis s not great
enough 1o justify ity use (55), and (¢} INH prophylanis carries
a ymall risk of drug-induced hepatitin Chemoprophylaxis s,
therelore, not a worthwhile exerclse of huberculosis control,
ewpecially in developing countries such as India where
resources are limited and a large segmeni of the population is
infected A WHO expert committee in 1982 (51) concluded
that chemoprophylaxis  with INH  can  prevent  the
development of tuberculoss in infected Individuals, But (s
impact on the community will be minimal because it cannol
be applied on a mawn scale, even In technically advanced
countres An earlier WHO expert committee on fuberculoals
(¥) emphasized that preventive treatment bs Irrational sven
for special risk groups, unless case-finding and treatment
programme for infectious tuberculosls is widespread and
well-organized and achleves a high rate of cure. In this

content, BCG gets priority over chemoprophylaxis,

Rehablilitation

In recent years, there has been a good deal of fresh
thinking on the subject of rehabilitation, because of the
success achieved in treating patients on domicillary lines
without interfering with their normal work and lite. The
proportion of patients who need rehabilitation and work
undet sheltered conditions i becoming lews and less. The
groups that need rehabilitation are those who are chronically
ill and are still excreting tubercle bacilli. Some of those who
had lung resection may require rehabilitation to wuit their
physical and mental abilities.

Surveillance

Syrveillance it an integral part of any eflective
tuberculosis programme It should be concerned with two
distinct aspects - (a]l survelllance of the tuberculosis
situation, for example, by measuring the “annual infection
rates~ which will gquide the epidemiologist and health

administrator by indicating whether the TO problem Is stallc,
increasing or decreasing. (b) surveillance of cantrol

measures applied such as BCG  waccination and
chemotherapy.

Role of hospitals

Inspite of effective domiciliary treatment services, there
will shaays be some patients who will be needing
hospitalization. The main indications for hospitalization are :
(a] emergencies such av  massive haemopfysis and
spontancous pneumothorax (b surgical  treatment
(¢} management of serious nypes of tuberculoss such as
meningeal tuberculosis, and (d) certain soclal indications,
such as when there is no one 1o look after the patient at home

DRUG RESISTANCE

All drugs used In the treatment of tuberculosis tend to
produce resistant straina. The reslstance may be of two
tvpes : (a) PRIMARY OR PRE-TREATMENT RESISTANCE :
It is the resistance shown by the bacterla in a patient, whao
has not received the drug in question before. That this is not
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ahways due 1o Inlection of the indiviilual with drog—resistant
bacilli, is well known. It is an accepted fact that when the
bacilli are rapidly muliplying, mesistani mutants appear
lrretpective ol the administration ol any particular drug
According 1o ope hypathesis, drug resistance is induced by
translerence through what are called “eplsomes”, Epluomes
are non-chromosomal heritable genes which can pass from
one baclerial cell lo another. [ there I8 & direcl contact
between the cell containing eplsomis, the eplsomes leave
the resistant cell and invade susceplible cells [56)
(b] SECONDARY OR ACQUIRED RESISTANCE : Here the
bacteria were sensitrve 1o the drug at the start of the
treatmen! but became resistant (o the particular drog during
the course of Ireatment with i

Drug resistance means that certaln strains of tuberculosis
bacilli are not killed by the anti-uberculosis drugs given
during the treaiment. Some strains can be resislant to one or
more drug,

Flease reler o page 179 for damification of cases based
on drug reslslance,

Causes of drug-resistant tuberculosis (18)

Drug-resistant TB has microblal, clinical and programmatic
causes. From a microbiological pempeciive, the resistance s
caused by a genelic mutation that makes & drug ineffective
againsl the mulant bacilli, An inadequale or poorly
adminlsiered rvatmeni tegimen allows diug-reslstant mutanty
I become The dominant strain in a patlent infected with TR
Table 10 summarizes the common causes ol Inadeguate
treatment. However i should be stressed that MDR-TB s man-
made phenomenon - poor treatment, poor drugs and poor
adherence lead 1o the development of MOR-TH

In all countries and especlally those where the number of
cases of tuberculosls s rising rapldly because of the
association with HIY, the develapment ol reslstant strains ol
luberculosls s a serious concern. In 2012, abour 0 45
million people worldwide, ame evlimaled 1o be infected with
straing of drig resiatant fuberculoals An accurate picture of
drug resistance ls not available because lew countries have a
reliable drug resistance surveillance wyvtem (2],

It Is estimated that primary MDR-TH in India n around
2.2 per cent The drug reslstance In re-treatment cases s 15
(11-19) per cent. Although the level of MDRTB in the
eountry 11 low In relation to percenlage and proportion, it
tramalates into large absolute numbers (2). For details please
refer to page 430

XDR-THB has been reported in India by solated studies
with non-representative and highly selected clinical samples

The magnitude of the problem remains 1o be determined
due 1o the absence of laboratories capable of conducting
quality assured second line drug suscepubilitg test (6)

Il has been observed that resistance o honiand alone
does not alfect the rewults of treatment so much, il proper
regimens lor treatment or relreatment are prescribed, but
simultaneous resistance to isonlazid and rifamplcin limits
srverely the resulty of the treatment.

The maost senous danger of MDR Tuberculosis is that it is
much more difficult 1o trear, even where second line drugs
are available Treatment of MDR tuberculosis can lake at
keast two years and the resulis are poor. Second line drugs
cost 30 times as much as drugs used in SCC treatment of
non-resislan] tuberculosis patients  Patlients with MDR
tuberculosis may need 1o be hospitalised and lwolated which
adds 1o the cost ol treatment, to prevent transmission of
primary resistant strains to others Careful precautions are
necmsary o preven! fransmission, especlally o healh
wort kery caring for MDR luberculoais patients [57)

DOTS-Plus lor MOR-TR is a comprehonaive management
initiative built upon 5 elemenn of DOTS strateqy However,
DOTS-Plus also takes inlo acoount specific luues, such as use
of second-line anti TB drugs. The goal of DOTS Plus is 1o
prevent further development and spread of MORTB DOTS-
Flus s nol inlended for universal applicalion amnd 11 not
required in all seltings. The alm of implementation of DOTS-
Plus in selected areas with significant levels of MOR TH s 1o
combal an emerging epldemic, The underhying principle is
thal the firsl step in controlling MDR-TB s prevention by full
implementation of DOTS An effective DOTS based TH
control programme s 8 preteguisite for implementation of
DOTS-Plus (19).

The emergence of XDRTH and high case (alality rate in
patients with HIV inlection was the subject ol an emergency
consultations hell in Johannesburg on 7-B Seplember,
2006. The issues include strengthening treatment adherence
to achleve high levels ol completion [» B5 per cent) for all
TH patients enauring that second line drugy used 1o reat
MDRTH and XDRTB are atrictly controlled and properly
used according to WHO guidelines The steps required 10
limkt the impact of MDHE TH and XDR-TH were identified and
Imcorporated into a T-point plan of action (58)

In the short term, countries should.

1. develop national ememgency response plan lor MDR-
TB and XDR-TB and ensure that basic TB control
measures meel Inlernational standards for TH care
and are fully implemented:

2. conduct rapd surveys of MDR-TB and XDR-TH using
a standardired protocol 1o assess the geographical and

TALLE 10
Causes of inadequale treatment
| ; Patlenita:

el g Inadrceate mepphvicualey inadequate drug Intake
- Absence of puldelines or = Mon-avalabDry of cerain drugs = Pootr sdharence

irappropiate guilelines {vtoch-cuts or delrewry disruption) [ex poor DOT)
= Mon-compliance wit guadeliney = [Poor gualivy = Lack af information
= [nadequate training of heatth stafl - Poort siorege comd fior = Mon availabiley of ree drugs
= Ho monitoring of treatment = Wrong dosages of combination = Social and economic barrkers
= Poorly organiced or lunded TH = Malabsorption

coniral programmas = Substance abuse disorden
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temporal  distribution of XDRTH in  wvulnerable
populations,

3 srengthen and expand national TB laboratory
capacity by addressing all aspects of laboratory
procedures and managment;

4. implement Infection control precautions in health-care
facilities according tn WHO guidelines, with special
emphasis on those facilities providing care for people
living with HIVIAIDS.

In the long term, countries should

5  estahlnh capacity lor clinical and public health
managers 1o tespond elfectively 0o MDRTB and
XDOR-TH,

6. promote universal access lo anliretroviral therapy lor
all TIY patients through close collaboration with
treatment and care programmes for people living with
HIV/AIDS,

7. suppewt and increase funding lor research into the
development of new anti-tuberculosin drugs and rapid
diagnostic tests for MDR -TH and XDR-TB

Prevention of Drug Resistance | Since incomplete,
Inadequate and irregular treatment Is the main cause ol drug
resistance, this can be prevented by (a) treatment with bwo
ar more drugs In combination [b) using drugs 1o which the
bacteria are sensilive, and (c) ensuring thal the treatment Iy

complele, adequate and reqular.

Revised National Tuberculosls Programme
For details of RNTCP activities, refer to chapter 7 page 427.

STOP TB Strategy

In 2006, WHO launched the new Stop TB Strategy. The
core of this strategy Is DOTS The strategy s to be
implemented over the next 10 years as described in the
Global Plan 1o Stop TB 2006-2015 The targets and
indicators for TB control are as delined within the framework
ol MDGs These will be used to measure the progress made
under the stop TB strateqy. It locuses on the free principal
indicators that are used 1o measure the implementation and
impact al TH control. They are - case detection, realment
wuccess, incidence, prevalence and deaths The global
larmgets for case detection and treatment success have been
set by WHO's World Health Assembhly (59)

Stop TO Purtnership targels

By 2015 The global burden of TB (prevalence and
death rates) will be reduced by 50T
relative 1o 1990 lewels This means
reducing prevalence to 150 per 100 (00
of leorver and deaths to 15 per 1060 000 pary
year or lower by 2015 (including TH caves
coinfected with HIV) The number of
people dying from TR in 2015 should be
less  than  appronimately 1 million,
including those coinfected with HIV

The global incldence of TB discase will be
lesa than or equal o 1 case per million
population per year
Components of the ahralegy and Implementation

approaches of siop TD stralegy are as follows :

1. Purwing high-quality DOTS expansion
enhancemeni

a. Politcal commitment with Increased and sustained
linancing

By 2050 -

and

b. Cave detection through guality-assured
bacternloq)
¢. Standardized treatment with supervision and
patient support
d. An effective drug supply and managment system
. Moniting and evaluation syatem, and Impact
measuremenl
2. Addresing TIVHIV, MDR.TB and other challenges
=  [mplement collaboratihve TRHIV activities
= Prevent and control MDR-TD
= Address prisoners, refugees, other high.risk groups
and spercial slfuations
3 Conirbuting to health wostem strengthening

= Actvely parlicipate In elforts 1o improve system-

wide policy, human resources, financing,
management, service delivery and Information
wyslerms

= Share innovations that strengthen health systerns,
including the Practical Approach to Lung Health
[PAL)

- Adap! innowvations from other lelds

4. Engaging all care providers
-~ Public-Public and Public-Private
approaches
- |mplement international standards for luberculosls
care

5. Empowwring perople with TB, and communities
-  Advocacy. communication and social mobilization
- Community participation in TB care
-~ Patienty’ charter for rubsrculoss care

6. Enabling and promaoling research
-  Programme based operational research

- Research to develop new diagnostics, drugs ancd
VaCCines

TUBERCULOSIS AND HIV

Worldwide the number of people infected with both HIV
and tubercubosis Is nising. The HIV virus damages (he body's
natural defences = the Immune system - and accelerales Ihe
sineed al which tuberculosis progresses from a harmless
inlection 1o lile-thmatening condition. The extimated 10 per
cent activation of dormani tuberculosis infection over the life
wan ol an infected pervon, & inceased 1o 10 per cent
actvation in one year, il HIV inlection i superimposed .
Tuberculosis i already the opportunistic infection that most
frequently kills HIV-positive people

Cven in MIV positive cases, tuberculosis can be cured |/
diagnosed in nme and treated properly Good TR control
programme ([MOTS) i the best thing thal can be done 1o
cure and extend the lives of HIV positive individuals. With
cotrect TH treatment, the HIV positive person having
tuberculosis can gain, on an average lwo additional years of
life (60)

Mix [PPM)

Epidemioclogical Impact
HIV and tubserculosis Interact in several ways (57) ;

1. Reactivation of latert infection : People who are
infected with both tuberculosis and HIV, are 25-30 times
maore likely to develop Wuberculosly disease, than peopla
Infected only with tuberculosis. This 18 because HIV stops the
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TUBERCLULOSE

immune matem working effectively and tuberculosis bacilli
are able to mulliply rapidly. In developing countries HIV
associated (ubercular disease i very comman,

2. Primary infectlon | Mew tubercular infection In people
with HIV can progress (o active disease very quickly. In the
USA active tubercular disease in two-thirds of people with
both inlections Is due to recenl |nlection, rather than
reactivation of latent Iinlection. Peaple with HIV are al sk of
being newly infecied, Il they ame exposed to tuberculoaia
because their weakened immune syslem makes them more
vulnerable,

3 Kecurring Infection : People with HIV who have been
cuted of tuberculosis Infection may be more at sk ol
developing luberculosis again. Howewer, i1 s nol clear
whather thiv s because of reinfection or relapse

4 In the community : There are more new caswes of active
tubwrculosis because more people infected with hubereuloain
develop active disease, and those newly infected become ill
laster. This means that there are more pwople in the
communily who are inlectioun 10 others Larger numbser of
people with active disease mean more people will die from
luberculosis unless they are trealed The asmociation of
luberreulosis with HIV means thal people sifler additional
diserimination. Communily education v needed 10 increave
awareness thal luberculoala n curable and, most Importani,
thal people are no longer infectious alter the first few weeks
ol Irentmeni

Diagnosls of tuberculosis In people with HIV

In mosl people in the early stages of HIV infection,
wmptams ol tuberculosis are similar an in people withoul
HIV infection In areas where many people have HIV
Infection, tuberculosls programmes should continue o locus
on  dentibying  inleclious  sputum-smearn-positive  canse
through microscopy. However, diagnotiv of tuberculous in
individual patients using the standard diagnostic ool can
be more dificult if they have advanced HIV infection
because :

(a} HIV positive people with pulmonary tuberculosis may
have a higher kequency of negative sputum smears
Conlirming ihe dlagnosis may require sputum culture

[b} The tuberculln akin test olien fails 1o wark in people
whao are HIV posliive because it relles on meawring the
reaponse of a person’s immune systemn. |l the immune
wyalem has been damaged by HIV, il may nol respond even
though the person is infected with tuberculosis. HIV positive
people with tuberculesis, therefare, have a higher requency
ol falve negative tuberculin thin @4t resulia

{c) Cheat rachography may be less usetul in people with
HIV because they have less cavilalion Cavibies usually
develop because the immune response to the tubercular
bacilll leads to some destruction of lung tissue. In people
with HIV, who do not have a fully functioning immune
syilem, there is less tissue dewtruction and hence less lung
cavitalion

{d] Cases of extra-pulmonary tuberculosis seem 1o be
more common in people who are co-infected.

In shori-screen for tuberculosis using spulum smear
micrascopy, I the rewult b8 positive, start treatment; Il the
result s negative, but it Is suspected that the patient has
tuberculosis, sputum culture should be camed oul where
feanible to conlirm the diagnosis and give treatment to those
with positive culture results. Alternatively, where culture
cannot be done, ireatment can be given to those judged by a

doctor to have active tuberculosis on the basis of X-ray and
elinical symptoms

Initiating ART (Antl-Hetroviral Therapy) In
patlents with MDR-TB (]18)

The use of ART in HW infected patlents with TB
Improves survival for both drug resisiant and susceptible
disense cases, Howewer HIV infected MDK patients withoul
the benelit of ART may experience mortality rates exceeding
90%. The likelihood af adverse rilects could compromise
the meatment of HIV e MDE-TD o bath preatments are
started simulianeously On the other hand undue delay in
starting ART could result in ugruficant riak ol HIV related
death amangst MDR patients. Table 11 is based on the WHO
wdrhrr;-l for initiating ART In relationahip to treatment for

TANLE 11

CO4eall count  ART meomm.  Timing of ART in welation to

e radation treatrraend foe MOR-TH
£ 350 cella’'mm® Recommend Aler 2 wesks, st poon o the
ART trwatment for MDR TB i
fobevated
» 350 ¢ells'mm?  Defer ART Ra-evnluate patlent monthly

feowe comuldaration of ART
C ieniing In recommaended
wwrry 3 mantha during
treatment Inr MO TH

Aler 2 wewhs, as soon s the
trmabrmaend fow MIDH TH
i bk el

Pt avaclable Recommend
ART

For patients who are already on ART at the lime of MDR-
TB diagnosis be continued on ART when TB therapy is
initiated Occasionally, patients with HiV-related TD may
expeTience a lempotary exacerbanon of wymploms, signs of
radiographic manifestatiorn of TD aher beginning TH
treatment This paradasical waction occut in HIVeinlected
patierits with active TH arnd s thought 1o be a resull of
immune reslitulion due 1o the simullaneous administiralion
of antiretroviral and tuberculoss medication Symploms and
signa may include high fever, lymphadenopathy, expanding
intra-thoracic lesions and wornening ol chest radingraphic
lindings The diagnosis of paradoxical reaction should be
made only after a thorough evaluation hasy excluded other
actinlogies, particularly TB treatment lallure. For severe
paradaxical reactions predrisone (1-2 mghg or 1-2 weehks,
then gradually decreasing doses) may be used.

Diagnosis of HIV In TB patienis

The diagross of HIV el in seralogical testing. [n areas
where there 15 high prevalence ol HIV [=1 per cent in
pregriant women), HIV testing should be syslemencally
offered to all TB patients, including children. Pre-test
counselling must be available to all patients o that they
underitand what the implications ol the results might be and
make a informed choice Patient should be coumelled on
behaviour rak and methods 1o preven! lranamilling or
acquiring the infection

TUBERCULOSIS AND DIABETES

Diabetes has been shown o be an Independent rish
factor [or tuberculosis In community based study hrom south
India and multiple studies globally. It s suggesied ihal
diabeles account for 14 8 per cent of all tuberculoals and
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