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_Principles of IUATLD Collaborative Tuberculosis Progammes™?
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Introduction

Although tuberculosis is a curable
and, to a great extent, a preventable
disease, succ¢essful programmes to com-
bat it in developing countries have been
disappointing. Whereas in most techni-
cally advanced countries the disease has
declined very rapidly over the 4 decades
since the introduction of effective che-
motherapy, in most developing coun-

tries it continues to be a very large pro-

blem and shows very little sign of disap-
pearing. Indeed, it has been shown that,
to some extent, programmes designed to
hasten the disappearance of the disease
may have, themselves, had a negative
impact (1). Programmes using «stan-

dard» chemotherapy under «mass» treat-

ment conditions, while dramatically
reducing fatality from tuberculosis, have,
in some instances, resulted in an in-
.crease in the prevalence of infectious
tuberculosis cases in the community

(Fig. D).

Abstract: The success of IUATLD-asslisted National Tuberculosis Programme develo-
ped by Dr. Karel Styblo Is dependent on a number of Impaortant principles. The most
important step Is the organization of the basic components of the National Tuberculo-
sis Programme, This first step requires 1) a political commitment on the part of the

' Government, 2) a secure supply of drugs and materlals, including a reserve stock, 3) a

network ot microscopy centres with a system of quality control and 4) proper
recording and reporting of cases. These conditions can result in signiticant Improve-
ment in case-finding and treatment resuits but rarely results in a cure rate of smeal-
positive cases in excess of 55 per cent. To obtain the levels of cure necessary to
achleve an epidemiologic impact, it s necessary to employ short-course chemoéthera-
pYy. Additional conditions must be met for this to be successtul : 1) adequate supervi-
sion of drug-taking In the Initial intensive phase, 2) proper training of staff prior to
commencement of the treatment and 3) step-wise introduction throughout the coun-
try. Several factors may adversely affect the outcome of treatment programmes. These
are drug resistance, a high rate of relapse and HIV infection. To date, the I[UATLD-

asslisted programmes have shown sustained success.
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- Figure I. Fate of cases of pulmonary tuberculosis under various treatment programmes (1)
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Over the past decade, astyle of Natio-
nal Tuberculosis Programme (NTP) has
been developed by Dr. Styblo within the
context of the Mutual Assistance Pro-
gramme of the Intemational Union Against
Tuberculosis and Lung Disease TUATLD)
which has shown results which will be
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likely to have an impact on the transmis-
sion of tuberculosis within the commu-
nity. While these programmes were
commenced using «standard» chemo-
therapy (consisting of 12 months of iso-
niazid and thiacetazone with an initial 2

months of streptomycin), the results were .

really no better than had been observed
previously (figure 2), with a documen-
ted cure rate just over 50 %. With the
introduction of a «cheap» regimen of
short-course chemotherapy for new smear-
positive cases of pulmonary tuberculosis
(consisting of 2 months of fully supervi-
sed isoniazid, streptomycin, rifampicin
and pyrazinamide (SHRZ) followed by
6 months of unsupervised isoniazid and
thiacetazone (TH), accompanied by a
special regimen for the retreatment of
previously treated cases of smear-posi-
tive pulmonary tuberculosis (3 months
of fully supervised HRZ plus ethambu-
tol (E), supplemented in the first 2 months
with S, E, followed by 5§ months of three
times weekly, unsupervised HRE), treat-
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ment results have been shown to im-
prove to the point where a positive epi-
demiological impact would be expected
(greater than 75 % of cases are cured,
Fig. IT and IIT). The expansion of short-
course chemotherapy to most new smear-
positive cases throughout a country can
be accomplished rather quickly (Fig. IV).

These results have been obtained under
programme conditions in whole coun-
tries, under all the constraints existing in
those countries (including poverty,
nomadism, and war). Nevertheless, this
accomplishment has occurred under ra-
ther precise conditions (2, 3, 4).

Conditions required for an
" NTP '

Prior to successful introduction of an
NTP, certain conditions must be mét in
order for the NTP to be a success.

'Political commitment on the part
of government

The first condition to be met prior to
the introduction of an NTP is a political
commitment on the part of the govern-
ment. As the NTP is the responsibility of
the government, and NGO input is ac-
complished only in partnership with the
government, the government must indi-
cate its priority for the establishment of
such a programme. The commitment of
the government is indicated by the esta-
blishment of an adequate structure for
the programme, including a central unit
for supervision, material management,
and training, consisting of a qualified
full-time coordinator who is idealistic
and enthusiastic, as well as logistical
support in the form of administrative
assistance and transport facilities. The
NTP is carried out within the primary

health care system at the district level,

usually in conjunction with the district
hospital and its associated health cen-
tres. Ateach location where tuberculosis
diagnosisand treatmentis carried out, an
individual within the existing health struc-

ture must be identified to take responsi- -

bility for the activities of the NTP. Such
a person is termed the District Tubercu-
losis Coordinator (DTC) and undertakes
this function as one of a number of health

responsibilities within the district under:

the direction of the District Medical
Officer. The district serves a population,
on average, of about.100,000. Finally,

and very importantly, the intermediate

level consists of a Regional Tuberculo-
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Figurell, Evaluation of treatment resulls atthe completion of chemotherapy of new smear-positive cases
of pulmonary tuberculosis in Tanzania, Malawi, Mozambique, Nicaragua and Benin, 1979-1989.
Standard chemotherapy consisted of 2STH/10TH in 56,851 cases ; SCC represents short-course
chemotherapy consisting of 2SHRZ/6TH in 52,840 cases. .
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Figure Il Introduction and expansion of short-
course chemotherapy (SCC) for new smear-posi-
tive cases of pulmonary tuberculosis in Tanzania
and its effect on treatment results.

sis Coordinator (RTC). Like the DTC,
the RTC is an officer within the existing
health structure. The RTC is responsible
to see thatthe NTP functions well within
the region. To accomplish this, the RTC
makes regular supervisory visits to the
districtsand isresponsible for training of
the staff at the district level.
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FigurelV. Rate of expansion of short-course che-
motherapy (SCC) for new smear-positive cases of
pulmonary tuberculosis in Tanzania, Benin and
Mozambique. Per cent refers to the proportion of
all new smear-positive cases of pulmonary tuber-
culosis who have been placed on SCC.

A secure supply of drugs and ma-
terials.

Prior to the introduction of an NTP, it
must be determined that the drugs and
materials required for the diagnosis and
treatment of tuberculosis patients are
available at each location of diagnosis/
treatment throughout the country. To
accomplish this, it is necessary to deter-



mine the number of cases requiring treat-
ment. At the outset, this number may be
difficultto determine and mayneed to be
estimated. It should be estimated from
the number of known cases in the coun-
try on treatment at the outset of the
programme, The precise determination

of the number of cases (and therefore the

amount of the supplies required) will

subsequently be made by the regular

recording and reporting of cases as des-
cribed below. To determine the amount
of diagnostic supplies needed, it should
be estimated that for every case diagno-
sed, each requires 3 examinations and
approximately 10 will have been exami-
ned as suspects in order to diagnose a
single case. Moreover, it is necessary to
plan to use diagnostic materials in the
evaluation of treatment, each patient
requiring an additional 4 examinations
for this purpose. In addition to the amount
of supplies required for consumption, a
further amount required for stocks must
be planned. The amount of stocks requi-
red within a country should beequal toa

full year’s requirements for consump-

tion : 6 months equivalent stocks at central
level, 3 months equivalent stock at re-
" gional level and 3 months equivalent
stock at district level. Only in this way
can treatment proceed uninterrupted.

When the amount of supplies requi-
red has been estimated, the cost can be
determined. This amount of money must
be available prior to embarking on an
NTP, as it is unethical and harmful to
diagnose cases if it is not possible to
offer them treatment. When costs have
been estimated, it is possible to deter-
mine whether the resources required are
available within the country or whether
external assistance should be requested.
Finally, the method of distribution of
supplies must be specified. This should
normally be through the existing health
care structure.

A network of microscopy centres
with quality control

The diagnostic network should con-
sist of microscopists capable of perfor-
ming sputum examination for acid-fast
bacilli on direct microscopy. This net-
work should exist within the present
health structure and usually is situated
within the general purpose laboratory of
the district hospital. The laboratory is
under the direct supervision of the indi-
vidual responsible for diagnostic facili-
ties within the general health structure
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and the laboratory technician has other
responsibilities within the laboratory. In
addition, the technician $hould relate to
the DTC and RTC for purposes of com-
munication and supply.

The microscopy service must have a
regular system of quality control to en-
sure the diagnostic accuracy of its activi-
ties. This is usually accomplished by
selecting a random sample of examina-
tions for review at the central/regional
level and the retention of all specimens
from diagnosed cases for a period of at
least 6 months at the microscopy centre
in order that they may be reviewed in the
normal course of supervision by either
the regional laboratory personnel res-
ponsible or the RTC. Finally, regular
review of the examinations perforthed
for the evaluation of treatment and syste-
matic comparison of the laboratory and
district tuberculosis registers, provide an
additional check on the accuracy of the
examinations. Where deficiencies are
detected, a plan for the upgrading of
skills of the laboratory technician must
be elaborated.

Proper recording and reporting
of cases

This activity is one of the most essen-
tial of all for the operation of the NTP,
and it is one that is frequently neglected.
1t is quite straightforward. It is the only
means of evaluation of case-finding and
treatment and forms the basis for orde-
ring of supplies and medications. Recor-
ding of cases and their treatment is done
at the district level within the District
Tuberculosis Register. This is the only
level at which registration of patients
should take place in order to provide
accurate account of all patients without
duplication. All patients from the rele-
vant district are recorded in the register
in numerical order as they come to the
attentionof the DTC, regardlessof where
they were diagnosed or started their treat-
ment. Numbering of patients begins newly
at the commencement of each new year.
At the completion of each calendar quar-
ter, each quarterly «cohort» is complete
for purposes of evaluation of case-fin-
ding and of treatment. No cases may be
added to the cohort after the compietion
of the quarter.

Each patient entered in the register
should be correctly assigned to the ap-
propriate treatment category (new smear-
positive, new smear-negative, extra-
pulmonary, or retreatment) and have

sputum smear examination at the com-,
mencement of treatment and, in those
positive at the outset, at 2 (or 3 months
for retreatment cases), 5, and 8 months
(as well as 12 for those on standard
treatment). Quarterly reports of case-
finding, indicating the relevant diagnos-
tic categories, are then submitted imme-
diately at the close of the quarter. Quar-
terly reports of evaluation of treatment
results are completed 15 months after
the end of the quarter for the results of
short-course and 18 months after the end
of the quarter for the results of standard
chemotherapy. The results of treatment
are as follows : cured (smear-negative),
treatment completed (no bacteriologic
examination), smear-positive, died, abs-
conded or transferred to another region.

The reports, when complete, are sent
to the RTC who reviews them and for-
wards them to the Central Unit. When
this has been completed, a composite
report on a half-yearly basis of all case-
finding and treatment results can be
prepared by the Central Unit,

Additional requirements for the
introduction of short-course
chemotherapy

Short-course chemotherapy, although
theoretically better than standard che-
motherapy, can be operationally super-
ioronly under certain programme condi-
tions. Before short-course chemothera-
py isintroduced, all the requirements for
the commencement of an NTP should be
met. In addition, several other require-
ments should be met.

Adequate supervision of dtug
taking during the initial intensive
phase

The success of short-course chemo-
therapy is closely linked with its ability
to rapidly remove visible bacteria from
the sputum of smear-positive patients.
Thus, the initial intensive phase is the
most important and, if it is not comple-
ted correctly, the results will deteriorate.

To accomplish this requirement, it is
necessary to observe every dose of
medication taken by the smear-positive
case of pulmonary tuberculosis until such
time as the sputum smear is negative on
direct microscopy (in the majority of
instances, by the end of the second month
of treatment.

If the smear remains positive, the
intensive phase should be continued and
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the sputum re-evaluated weekly until the
smear becomes negative, at which time
the patient may be transferred to the
continuation phase. In order to ensure
drug-taking, the patient must either at-
tend the outpatient clinic for every dose
of medication or, where this is not possi-
ble, be admitted to hospital where the
directly observed treatment can be gi-
ven. The adequate completion of the
initial intensive phase of chemotherapy
is the single most important activity to
ensure success of short-course chemo-
therapy.

Proper training and supervision
of NTP staff

Thecontinued success of short-course
chemotherapy within the NTP is depen-
dent on the adequate knowledge and

performance of the staff assigned to carry .

it out. This necessitates an initial period
of training immediately preceding the
introduction of short-course chemothe-
rapy followed by regular refresher trai-
ning and by regular (at least quarterly)
supervision by senior staff members. The
regular supervisory visits should con-
centrate on quality assurance of sputum
microscopy, complete and correct regis-
tration and reporting of patients and their
treatment as well as correct identifica-
tion of patients for treatment regimens
(whether new or retreatment). The vi-
sits, therefore, must focus on the Labora-
tory Register, the District Tuberculosis
Register as well as interview with a
random selection of patients.

Step-wise introduction of short-
course chemotherapy’

The success of short-course chemo-
therapy in improving treatment results
depends upon its initial sucessful intro-
duction into a country. This can only be
accomplished by a step-wise introduc-
tion into the country (and not a generali-
zed institution throughout the country at
one point in time). The programme is
first introduced into a single region which
has the highest likelihood of success
(there is an enthusiastic RTC, logistical
problems are minimal, there are good
facilities for diagnosis and strict supervi-
sion of the initial intensive phase of
treatment). The successful introduction
of the programme into one region allows
the expansion to other regions using the
initial region as a model. Moreover, the
success of short-course chemotherapy
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quickly becomes known among the

-general population who then are more

inclined to cooperate fully with its insti-
tution (including the requirement for initial
strict supervision). Once the programme
is successfully introduced into a region,
fairly rapid expansion to other regions
should follow.

Factors which might reduce
the success of an NTP

The NTP described above will be
successful if patients are correctly diag-
nosed, they satisfactorily complete their
treatment (especially the initial inten-
sive phase of short-course chemothera-
pY), they are usually initially sensitive to
the medications, they have no concomi-
tant, complicating illnesses and they do
not relapse after completion of chemo-
therapy. The results of the programme
may not be as good if these conditions
are notmet. Moreover, if the programme
adversely affects these conditions (for
example, produces drug resistance), it
may deteriorate the tuberculosis situa-
tion. .

Drug resistance

The institution of short-course che-
motherapy under programme conditions

- might worsen the tuberculosis situation

if it promotes resistance to antitubercu-
losis drugs. If short-course chemothera-
py is given as described above and there
is not a high rate of initial resistance,

there is no reason to suspect that this
should occur. The powerful antitubercu-
losis agents (especially rifampicin and
pyrazinamide) are given only under strict
supervision and in the form of combina-
tion tablets. Thus the opportunity for
incorrect use of these medications is
minimized. Moreover, such patients as
are enrolled, almost always respond to
retreatment (Fig. V). They fail to do so
virtually only when they are resistant to
both isoniazid and rifampicin, which is
fortunately very uncommon (5). This is
illustrated for Tanzania in Table 1.

’

Relapse after chemotherapy

The occurrence of a high rate of re-
lapse after chemotherapy would pose a -
problem with the NTP by increasing the
number of patients to be retreated. Ne-
vertheless, such patients would still be
curable using the retreatment regimen,
although at an increased cost. A follow-.
up study of patients whocompleted treat-
ment with short-course chemotherapy in
Nicaragua has been reported (6). The
results are illustrated in Table 2. Of 187
patients followed, on average, approxi-
mately one and one-half years, only two
relapses were noted.

The advent of HIV infection
and its impact upon
tuberculosis

The introduction of HIV infection into
the general community has had a measu-
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FigureV. Results of short-course chemotherapy in the retreatment of smear-positive cases of p.ulmanary
tuberculosis (relapses and cases returning smear-positive after default) in Mozambigue in 1988. The
retreatment regimen consists of 2SHRZE/IHRZE/SH R E,.
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Table 1. Primary (initial) resistance to antituberculosis drugs in a sample survey, Tanzania, 1968, 1978

and 1988 (3).
Proportion of cases resistant to
Year
H S R S+H S+H+R
1968 5 3 0 10
1978 8 2 0 1 0
1988 6 3 0 2 0

Table 2. Relapse after short-course chemothera-
py* for new smear-positive cases of pulmonary
tuberculosis in Nicaragua, 1986-1988

Follow-up' Number  Relapses
(months) treated N (%)
18-24 93 2 @)
15-21 94 0 -
* 2SHRZ/6TH
TB IN TANZANIA
1984-1989
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Figure VI. Trend in tuberculosis case-finding in
Tanzania, 1984-1989
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rable impact on the occurrence of tuber-
culosis within several of the NTPs assis-
ted by the IUATLD. This has been preci-
sely-recorded in Malawi (7) and in Tan-
zania (6) (Fig. VI). Although the number
of tuberculosis cases has been rising
since the entry of HIV infection into the
community in the early 1980s, the re-
sults of short-course chemotherapy among

Conclusion

Itis now clear that tuberculosis can be
successfully treated under programme
conditions even under severe constraints
existing in developing countries. Diag-
nosis and cure of smear-positive cases of
pulmonary tuberculosis form the most
important and practical method of pre-
venting tuberculosis cases in the future.
Moreover, tuberculosis programmes are
among the msot cost-effective of all health
interventions (9). Even with the increase
in the number of cases associated with
the advent of HIV infection into the
community it is possible to achieve good
resuits if the conditions for the applica-
tion of short-course chemotherapy. are

- the larger number of cases remain very M€l S |
similar (only the fatality rate has risen ;
the cure rate is not adversely affected,
Fig. VID).
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Figure VII. Trend in resulls of treatment of new .;'mmr-posia've cases of pulmonary tuberculosis in

Tanzania, 1985 and 1989.

199

em——_Les

Lo e e et



Bull Int Union Tuberc Lung Dis, Vol. 66, 1991

REFERENCES

GRZYBOWSKIS. & ENARSOND.A. The fate of cases
of pulmonary tuberculosis under various treatment
programmes. Bull Int, Union Tuberc, 1978; 53:70-75
Tuberculosis guide for high prevalence countries. Se-
cond ed. IUATLD, Paris, 1991 .
Tuberculosis/Leprosy Control Unit. Manual of the Na-

tional Tuberculosis/Leprosy Programme in Tanzania.
2nd ed. Dar es Salaam, 1987. '

Ministry of Health. Manual of the National Tuberculo-

sis Control Programme in Malawi. Lilongwe, 1987
CHONDE T.M. The role of bacteriological services in

~ the National Tuberculosis and Leprosy Programme in

200

Tanzania. Bull Int. Union Tuberc,, 1989;64:37-39

6. ARGUELLO L., CHAVARRIA J., CRUZ R., CAS-

TILLO O. & HELDAL E. Short-course chemotherapy
of smear-positive pulmonary patients with tuberculosis
in Nicaragua. Am. Rev. Respir. Dis, 1990; 141:5898

. SALANIPONI F.L .M. The Malawi National Tubercu-

losis Programme. Bull Int. Union Tuberc,, 1989;64:40-
41

. CHUM H.J. Ten years of the National Tuberculosis/

Leprosy Programme in Tanzania. Bull Int, Union Tu-
berc,, 1989, 64:34-36

. MURRAY C,,STYBLOK. & ROUILLON A. Tubercu-

losis in developing countries : burden, intervention and
cost. Bull Int. Union Tuberc,, 1990;65:6-24.



