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Principles of tuberculosis control in
jow income countries

Donald A Enarson

ILis often hard for us to realize the extent
and severity of the eflects which tuberculosis
has had in our sociely. In Canada, in the 1920s,
one out of every 150 young women in their 20s
died every year of tuberculesis. In each village
there was a death every yéar to remind the
community of the seriousness of the discase.
Since then, tuberculosis has declined Lo such an
extent that many of our governments no longer
congider it a priority and many of our medical
that the
disappeared from the community. The effects

eolleagues believe digsease has
of this misperception are very serious, indecd.
Al the present time in Canpada, the most
common causge ol death from tuberculosis is the
failure of the medical practitioner to diagnoge
{and therefore to treat) the dizease.l A similar
situation holds in other industrialized countries

in which this problem has been examined £

he suecesses acliieved by the organized
fight against tuberenlosis are one of Lhe
the health The
development of the strategy for the fizht against
The

iniernational efforis were first orgamzed in

"miracles" of revolution.

{uberculosis has a long higtory.

serlin almost one hundred years ago and were
the precursors of the International Union

Against Tuberculosis and Lung Disease
(IUATLDY and the recent breakthrough in the
income

fight aguainst tuberculosis in low

countries.  The history of the tuberculosis
ciunpaign i strongly related to the TUATLD

throuphout its conrse .
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The recorded in

communilies were im countries which are now

highest rates ever

industrialized. Tuberculosis killed one of every
150 persons in the general population in cities
New York,
This level was

such as London, Stockholm,
Hamburg, Taipei and Tokyo,
reached in the late 18th century in Scandinavia
and Britain., the early 19th century in
continental Europe, and the eastern United
Slates, and in the late 10th century in Asia.
Presently, the level of the tuberculosis problem
is more than one hundred times lower. The rate
of decline prior to the use of chemeotherapy, was
approximately 4%, after its introduction, the
rute of decline increased to around 10% but has
recently slowed or stopped.® Tuberculosis
bocomes more and more a disease of subgroups
in the pn])ulﬂt.im'l6 who either have been previ-
ously infected (for example, itllllligrelrlt,57'5=9 in
iz reduced (AIDS,

silicosis, or dinbeles patients) or among whom

those whose immunity

transmission of tuberculosis continues at a high
rate (for example, in urban slems.

The record of tuberculosis in low income
countries has not becn as positive as in
Much of the difficulty

has been related to the inahility to achieve

industrialized countrics.

satisfactory trealment results in patients with
active tubereutosis. 1 This difficulty has recently
heen overcome by an approach 1o Tubereulosis
Services JUATLIY 1n
collaboration with the ealth Authoritics of

developed by the

some low 1neome countrics and with donor

p;u't.nm’s.” Within these programmes, more
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v FOLEE eses ol tuberculosis arc dingnesed
Lanl treated per year {reater than one cut of
cve Ty Lo e cises i1 sub Subiran African, the
n':ehjn'il_\‘ fpore thng 7H% 0 are documented to be
1111:(}(}, and the cost of the programimes s such
siat these programmes Lave heen judged by the
werld Bank Health Sectors Priority Review to
e aneng the most cost-offective of any healih
tervention in low incomle countries fthe donor
contribotion is equivulent Lo approximately US3
S per ease

Ginee the demonstration of this type of
PrOETANITe. at leasgt 29 other low income
countries have seenred donor partners for their
~ational Tuberculusis Irogrammes and are
implementing giniilar plans to those doveloped
L the [UATLD {and now adopted by the World
Health Organization in its new (ilobal Pro-
aramimel

The introduction of infection with the
Luean immuno deficiency virus (HIV) has fed
(6 2 rise in 1he notification rate of tubereulosis in
. number of countries, particularly in sub
Caharan Afriea. This has led some people Lo feel
Mt Lhe situation 1= hepeless for containing the
taburcujosis problem n such countries. 12 Such
Within
programmes, it

pessimizm 18 uvnwarranted, the
JUATT D-assisted

passible to continue the high rate of documented

has heen
cure as was the ease prior to the advent of HIV,
shhough a slightiy higher proportion of the
patients die while on treatment.

AL THE PHILOSOPHICAL BASISFOR
A TUBERCULOSIS CONTROL
PROGRAMME

1. Rutlionale for a pregramme

Althoupl tubereulosis is a very serious

dizcase, it 1=, nevertheless, curahls and
vreventuble and the elimination of this dizeaze
st remain the goal of the fight against
tuberculosis, Elimination is possible because:

*  the souree for the spread of infection s

alwavs a person who has symploms and
van Lz relatively easily identified:

s the spread of infection cun he stopped i the
infoctious cascs are recognized carly and
successfully treated;

o the lransmission cycle of tuberculosis is
inelficient so that any amount ol appro-
priate intervention will reduce the proldems:

e the tools necessary to achiove this are

already avajlable.

. The basis of tuberculesis treatment

The treatment of tuberculosiz, as with most

other bacterial discases, has its basis 1In

chemotherapy,  The agents effective ngainst
tubereulosis have been available and utilized for
just ahout a half a century and their use has
revolutionized the field of tuberculosis. The role
the
tubereulosis is illustrated by what it has been

of chemotherapy 1n management of

able to accomplish since its introduction.
a. Prevention of deaih

At the height of the epidemic ol tuber-
culosis, every communily expericnced death
from the discase.?? Every second patient who
developed "open’” tuberculesis conid be expected
to die of their diseaze. ' With the discovery of
para-aming salieylic acid and then of strepto-
myein, the cage-futahty ratio fell immediately to
searer one in ten, althoneh the prolenged
aurvival of patients without cure actually
increased the prevalence of infectious tuber-
culnsis in the community.t® Uni'm‘tuuatcl}-‘:
nuny of those whose lives were saved either
remained. or became again, bacteriolegically
pusitive and were not permanentiy cured of
their discase.
bh. Prevention of relapse: Duration of

chemotherapy

The inability of che

motherapy to achicve
permanent eure Jod investigators to conclude

that chemotherapy was only an “adjunct” to
older forms of treatment such as puewmothorax
and thoracoplaaty and that life-long chemo-
therapy would be necessary. Systematic
investigutions of the effects of chermotherapy
subsequently revealed a dual component to the
action of chemotherapy: the initial, rapid

voduction in the lirge population of bacteria

JNMA: TR Special, Jan-Mar, 10065 31
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within the body followed by the "sterilizing”
action of prolonged treatment. Thus, it could be
shown, that utilizing the initisl compounds
introchuced for the treatment of tuberculosis for
a sullicient period of time allpwed the virtual
agsurance of perinanent cure. The intreduction
of rilampicin-coutaming regimens into general
14608

duration of chenwiherapy required to obtain a

use in the late greatly reduced the
high degrec of suceess in preventing relapse.
¢ Prevention of resistance: Multidrug

chemotherapy

A second problem faced at the vuisget of the
introduction of chemotherapy was the rapid
development of drg resistance when only a
single agent was used for treatment. This was
shown to be due Lo the scelection of naturally
occurring resistant strains of bacilli which are
rare but present in all large populations of
mycobacteria (in patients with extensive
digease). SirJohn Crofton, who pionecred the
concepl of "multidrug chemotherapy” in the
middle 1930517 showed that, with the appli-
cation of multidrug chemotherapy, the large
number of chronic and usually registant cases
could be cured and the large “prevalence

backlog" removed.

3. Objectives in treatment of tuberculosis

Clearly, the introduction of chemetherapy
has greatly facilitated 1the humanitarian aims of
preventing death and reducing suflering due to
tuberculosis. However, these aims could be
achieved in the private sector without an
organized "programme.”

As tuberculosis 15 0 contagious disease,
there are also public health aims Lo he achieved
in the application of chemotherapy. The
ultimate wim must be the eventual elimination of

The rationale for this
18

tuberculosis from society.
is the inefficiency of tuberculosis transmission,
contaglous cases (these with acld-faet bacilli
directly visible on micrescopic examination of
thelr sputum) are always symplomalie, thus
casily detected and placed on treatment; the
elficiency  of chemotlhierapy  ensures that
virtually all of them are rapidly rendered non-

contagious .

The effects of chemotherapy have been
evaluated.’® Wlhen no chemotherapy is given

(for example, prior to the advent of chemo-

,
therapy!®), approximately 50% of patients dic
within 5 years, 25% “"cure themselves” (their
immunity is strong enough to overcome the
bacteria and cause them to become inactive),
ieaving about 25% with continuing disease,
capable of infecting other persons, With chemo-
therapy given within an organized programme
which is functioning well, very few patients die
(8% die during treatment, only one-third of
whom die of tuberculosis), most {84%) can be
documented to complete their trealment and
beceme bacteriologically negative, 2% remain
bacteriologically positive and 6% are unac-
counted for {abseond from treatment or move to
another area). When chemotherapy is given
without support and direction of a strong
programme, the results are ofien very poor.1? A
review of results of the National Programmes in
Korea and Taiwan in the 1960¢,29 and of the
Programme in Tanzania prior to the technical
assistance given by the IUATLD, indicates that,
whereas the {atality rate is markedly reduced to
only 10%, the proportion of patients docu-
mented as cured does not rise to the same
degree, with only 60% cured, leaving a large
proportion (30%) who either remain positive or
are unaccounted for. Many cases in the latler
group take enough treatment to begin to feel
better and then discontinue it, returning for a bit
more when the symploms return. The preva-
lence surveys in Korea and China®! identified
more than one-half of all cazes discovered as
having hbeen previously treated bub having
[ailed to be cured, remaining infectious in the
the

transmission of tuberculogis, The significance

community &and further promoting
of these cases 1s only appreciated when it is
realized that approximately three quarters of
them harbour resistant bacilli, and the infection
which they cause is with these bacilli, It is clear

that the inadegquate treatment of tuberceulosis is

JNMA: TB Special, Jan-Mar, 1996; 34
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oo, rom an epidemiological poind of view,
than ne treaement s all,

The TUATLDY model for Nutional Tuber-
cnlosiz Programmes in lew-ineoe countries
has demonstrated o remurkoble success Uyith
Lish degree of cozl-cificiency.® The require-
menfa (o achicve =uch results include political
commitment on the port of the government,
is and follow-up based on the results of

dingrn
hecteriological examination with o systew of
gquality assurance. consistenl supply of medi-
cations and muaterials, proper recording and
reporting of ca=se= and careful control of the use
nf rifamplein through divectly-observed
therapy, combination tablets and a balunee of

rooimens for new and retreatmoent cases |

. ORGANIZATION OF THE
TUBERCULOSIS PROGRAMME

1. Establishment of objectives

Ta achieve the elimination of tuberculosis,
the fight against tuberculosis must be organized
o a formal programme with standardized
ease management. Siueh o programme must be;
country-wide, permanent, adapted to the local
situation and inteorated into the goneral health
serviees. Standardized ease managoment iz the
only forin of primary prevention of tuber-
culosis,

2. The "management package"

The attainment of the public health aims of

treatment is possible by the application of a
the

fEnmear

"management  puackage”  emphasiziog

clllcient detection of contagious

Ppesiliver cagses from among svinplomatic
putients presentiog thewsclves o the health
servive, with ropid and porsistent imple-
mentution of chemotherapy which quickly

renders them non-conlagions.
@ Establishing an adeguate "eure ratio”
of contagious cases

I spite of this velatively simcehtforward

Bhanagement sysvom, the ability 19 maintain a
Vor % E :
diph degree of clficteney s not ensy. Tnoa

SRUPrSInG nomber of  circumsliners, pour

results Wave heen documentod many  low-

income countries have historically failed to
achieve good results 1 and the pregrammes in
Large urban centres of industrialized countries
have been notorious in their failure. 29

The a high
proportion of eazes 18 almoest wholly dependent

achievement of cure in
on achieving o low rate of defaulting from
treatment: fatadity rates can be quickly reduced
and the proportion of cases who fail to be cured
by modern treatment regimens is very low. One
of the mest important means of ensuring good
adherence with treatment is the provision of
congistent, pleasant, free care at a high level of
competence such that patients trust in the
service beeause of the good results it achieves. It
13 a stupid patient who would seek help in a
service which 18 disorganized, unpieasant and is
known to give poor resulis because of incon-
sistent supply of medications, inappropriate
hours of =ervice and inadeguate or impolite
staff.
b. Preventing infection

Can this approach prevent infection with

tuberculo=is?

Ividence from tuberculin surveys
i a number of settings have shown that the

wideseale and efficient application of chemo-

therapy has been accompanied by the
establizhment of infectivn-free eohorts of the
population. Thus, the case-management

strategy appears te have been effective in
preventing furtherinfection in the major part of

the poputation.

3. Implementation of interventions

A significant proportion of the results of the
catnpaien sgainst tuberculosis are the resuliz of
the programmne jtsell rather than, simply, of the
tuols (such as chemotheruspy) which are their
component parts. This polut ean be scen when
comparing the overall resuli=, under operational
circumstances, of treatinent programmes, The
programrue must have a clearly defined
tructure with Iines of respansibilite, recognized
leadershiip and a =vstem of infurmation and
supply which functions regularly,. To achicve
s, specific persons must be assiened to take

responsibility and then be trafned and reguiarly

sapervised to earry it oul. The mos=t imporiunt

JNMASTE Speeial, Jan-Dar, 1996; 34
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part of the traindng is the use ol standardized
forms= ta record what is done routinely which
are then reviewed and discussed darisg regular
supervision visits. A progrionme should never
be introduced country-wide al a single point i

Uinte, it should abways proceed from the maost

prowising points of mplementation, using these
points as traming focd for {urther expansion.
o

["hee

steadily expanded to bring the services Lo the

programme uust however, be then
patients and to prevent them from travelling to
the services, inwhich ease they will be unable ta
{follow their treatment regularly because 1t s

situnted too far away from their habitation

4. Maintaining the "package”

in order to achieve the elimination of
Lubereulous infection in the community, il o1s
necessary, alter stopping ils Lransmuission
fwhich, o= we have seen, is possible with the
efficient application of chemstherapy) to then
nmintain this "ease nrnagement. package” for a
whole peneration while the remaining heavily-
infected sector of the population ages and dies
oul. This, however, requires o great deal of
puolitical commuitinent becase, as the number of
cases doectines, the cost per case rises, other
priovitics cwerge and the political will to
the after the

awarencsse of the problem hag decined s

malutain services for yeors

notoriously limited. The consequences of nol
maintaining vigilanee are evident [rom the
exumple of the Unifed States of Amenea. at
5. Ensuring efficiency: Evaluation
The level and distribution of tuberculosis in
the comnmunity constantly changes. In order to
efficiently targel services, it s essontial 1o
monitor the distribution of the discase and the
measures veed to deal withi it
4. Monitoring the results of interventions
The target of the tubercuiosis programine
is 1o find and cure a high proportion of all the
the

The evaluation of the results of

infoectious (smenr posilivel eases In
communily.
freatment of the smear positive cases is caseniinl
thut

Standardized methods and delinmlions

Lo ensure the target §s being met.

hizve

peen doveloped to carry this out. Ttis clear that

pour  trealment of tuberculosiz cases can
actunlly gpgravate the situation o tuberculosis
(0 the community. For this reasan, it s essential
to monitor the results of trealwent of the
infectious coses,

I The distribution and deferminants of

tuberculosis

The most reasonable means by which to
monitor the distribution of tuberculosis in the
communily is by means of wmandatory
notification of all bacteriologically proven cases.
This relatively efliciently identifies the high risk
groups which appear and Larpets the services in
their direction. In addition Lo monitoring the
distribution of the cages, it 1s Important to
monitor the eoincidenee of tuberenlosiz and the

humaon munedeficieney viras (HIVY For this

purpose, regular assessment ol the prevalence
of LIV in o representidive sauple of the eases of
tuberculosis ig of value, In addition, it is
worlliwhile Lo moenitor the eceurrence of
resistance to medications i the tuberculosts
paticnis.  lor these activitios, standardized

protocols hinve heen develeped.

C. Elimination: what is nceded?

1. Challenges to be faced in ease-
management-based prevention
Provention hised upon o case-management

strategy ulidizing chemotlierapy has at least two

fmportant limitations. The first is thot, with
puproper use of medicalions, recistanes o the
agents used for the chemotherapy will develop.

The advantuge with mycobacterial discases has

always been the prolonged cycle of the micro-

organisms in the population. Fer example, with
tuberenlosis, it reguires some 5 years of misuse
of medications Lo create a sufficient reservoir of
acguired drug resistance 1o be wan himportant
component of transmission; the new wfection
resulting from this transmission ordinarily tolkoes
about, 10 years te begin Lo appenr as new forms
of contapious Luberculosis (the early formas
following infection are often non-conlagrous
formis, 7 thus taking almost 2 decades before its
appearance as a recognized problem in the

commninnity (virtually exactly the periad of time

JNMA: TB Special, Jan-NMar, 19965 34
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Dk b the seeendled Msuperbug” straing of
onnddorifmpiein resistant tuberculneis fo
codn attentions The beginnings of this eyele are

cvidont from an exanip.e in Djitouti#® and the
oreloned periad regiired after the introduction
;)f' e new chemoihierapeutic agents to over-
come i1 effects have been Hlustrated in Korea?’
cod Aloeria =

Ties socond problem with the case-manage-

ent strafegy ig the necessily of maintenance of

the

(hrough to completion after the initial suecess

politicar comoutment to see problem

The oot that tuberculosis beeomes increusingly
o problem of disadvantaged subsets of the
yopilation”™ magnifies this difficulty. Az the
polisical will to continue the fight wanes, there is
o need ta develop a "constituency” in the private
cecior 1o lobby for the needs of tubereulosis.
Sych oan non-covernmental organizalion may
cven, on occesion, need to provide thie care
whicl the government may refuse to do.
2. Opportunities of which to take

advantage

In spite of the potential problems which we
are Tacing in tubereuluzis control, opportuntties
exial an presout for the control of tuberculosis.
[Firat. tuberculosis has a rather slow epidemic
The

developmoent of drug resizstance even with well

L'_‘,’(_‘}l‘ under normal circumsiances.

managed programmes has not yer over-
shadowed the capability ol redueing tuber-
culizrs to very low levels 1o those countries
which have rigorously applied the principles of
the

tuberenfosis hias heen fnster than the emergence

tuberculosis control; reduction  in

of drug resistance.

e tools
tuberculosis are avaeilable,

Stcund, required Lo contrel
rermarkablv cheap
and  efficient to apply, i applicd in «
standardized fishion

in the

This s well demonstrated
The

. L . TLog N
appacaiion of the same tools mmoan unstan-

poorest counivies in the world

durdized wmanuer has produced the upposite
results - o disgstor

Phavd, we have o window of opportunity;
IV infection has oot vel spread widely in

many ceuntrics where tubercalogis 12 very

2

common {espevially scine countries of Asia)

4

enabling usz, i we acl quickly, to guan an

advartage belore it emerges.

d. Effecting change: the need for global
solidarity
It must be kept in mind thuat tuberculosis
will ot be eliminated anywhere until 1t g
c¢liminated evervwhere and that the fight
g must be international and

arainst tuberculos
collaborative. It must he a priority for every
government to provide the means to implement
a National Tuberculosis Prograonme. Every Jow
income country, where tuberculesis 18 common,
must indicate that tuberculosis is a national
prioricy. Withont this indication, collaborative
Iinks are impozzible.

It must be a high priority {for every
industrialized countlry to participate in the
global campalgn against tuberculosis.  The
World Bank has clearly shown that, of any
poartieipation 1 the health sector of low income

countries, azzistance to National Tuberculosgis

Progrommes fushioned aftec the model of the
IUATLD- as

investment. Among the governments of the so-

isted Programmes is the besi
called "Group of Seven Most Industrialized

Countries", only Japan and France have

contributed to there programmes in any
substantial manner. Morcover i, for exumple,
Germany were Lo contribute per capifu a similar
amount ag Norway or Switzeriand, there wonld
be enough money fo provide azsistance to all
countrics of Africa whoe do not presently have
donor partners and the rotal amonnt of money
required would ve much less thun the cost of a

single military alreraft.

In addition to support fur low income

countries, il s alzo nec

vy o pay attention to
the zituation in indastrialized countries. Failure
to do =0 can very easily lead to a situation like
thnt 1o Harlenn, New Yorx in the USAD The most
important prierity s the proper education of
health that

understand tuberculosis and capecially the fact

care workers to ensure they
that it has not yet dizappeared from the
conmntunity. The delay or failure of dingnosis,

feading to avolduble morbidity and wertality,

JNMA:TH Speceial, Jan-Dar, 7986 3.
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can only be prevented by proper education of
health care personnel. Part of the strategy o
ensure this level of experlise in the community s
to ensure that there 1s o "central team”, as in low
income countries, who give their fulltime to the
supervision, coordination, and training to other
health care personnel concerning tuberculosis
that the
concerning tubercultosis and its trend in the
The
second necessity in industrialized countries is to
conlinually refocus attention on the high risk
proups in the community who increasingly

and  who ensure information

community is accurate and up to date.

contribute the highest proportion of cases and,
among these groups, to provide specialized
the
Finally, the role of preventive

chemotherapy musl not be neglected.

services for care and prevention of

tuberculosis.

CONCLUSION

Tuberculosis can be eliminated from our
society. We must never lose sight of this fact,
However, there is an urgency to apply the
methods we have in hand in a rigorously
standardized manner before HIV has spread
throughout the world and before the poor
mangagementl asseciated with unstandardized
practice creates extensive amounts of drug
resistance. Failure to act now will pass a legacy
of shame to succeeding penerations.
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