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Note

This report has been prepared by the Regional Office for Europe of the
World Health Organjzation for governments of Member States in the Region
and for those who participated in the Symposium on Tuberculosis Surveillance
in the European Region. A limited number of copies are available to persons
officially or professionally concemed in this field of study from the WHO
Regional Office for Europe, Scherfigsvej 8, 2100 Copenhagen 9, Denmark.

The views expressed are those of the participants in the Working Group
and do not necessarily represent the decisions or the stated policy of the
World Health Organization,

The designations employed and the presentation of the material in this
teport do not imply the expression of any opinion whatsoever on the part of
the Secretariat of the World Health Organization concerning the legal status
of any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or houndaries. Where the designation “‘country
or area” appears in the heading of tables, it covers countres, territories,
cities or areas.

This report is also available in French and Russian,
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1. INTRODUCTION

This Symposium was convened by the Regional Office for Burope of
the World Health Organization in collaboration with the International Union
against Tuberculosis and the Czechoslovak Medical Society. The Government
of the Czechoslovak Socialist Republic was the host for the meeting, which
was held in the Zidlochovice Castle near Bmo from 24 to 26 May 1976 to
review the present situation of tuberculosis in the Region with special re-
ference to the definition and role of surveillance in control programmes.

Although tuberculosis is steadily declining in most of the technically
advanced countries in the European Region, it still represents a major health
problem in other parts of the Region.

Over the years, the Regional Office for Europe has attached increasing
importance to tuberculosis surveillance aimed at ascertaining the effect and
value of tuberculosis control programmes, measuring the magnitude of the
problem and ascertaining trends in this field.

The meeting discussed the most relevant criteria for epidemiological
surveillance and for the evaluation of social and economic aspects of the
tuberculosis problem, the experience gained in systems of surveillance in
some Furopean countries, and the organirational structure and functioning
of national tuberculosis surveillance units.

Surveillance was discussed in the light of the general objectives of main-
taining constant vigllance with regard to the distribution and trends of
tuberculosis, and of determining the impact and effectiveness, from the
epidemiological, social and economic points of view, of control programmes.
It was emphasized that the principles and basic functions of surveillance are
the same for all forms of disease, even though details may vary for particutar
diseases such as tuberculosis.

The Symposivm was attended by more than 40 persons, including
representatives of the organizations responsible for the meeting, WHOQ staff
from headquarters, representatives of countries in the Region and temporary
advisers. Among the participants there were economists, social workers, nutses,
epidemiologists, and physicians concerned with the clinical and administrative
aspects of tuberculosis control. A list of participants is given in the Annex.

This report is limited to a review of the factual presentations and dis-
cussions at the meeting, .

The Symposium was opened by Professor B. Stipal, First Vice-Minister
of Health of the Czech Socialist Republic, who emphasized the interest of
his Government in promoting community health, especially by improving
standards of living and the provision of medical care. He drew attention
to the favourable trends in tuberculosis, but emphasized that there was no
room for complacency. The present situation could be managed by a system
of surveillance, which had already been initiated in Czechostovakia.




On behalf of [r Leo A. Kaprio, Regional Director for Europe of the Warld
Health Organtzation, Dr M. Postiglione, Chief, Disease Prevention and Control,
WHO Regional Office for Europe, expressed thanks to all who had taken part
in making the arrangements for the meeting, especially the Ministry of Health
of the Czech Socialist Repbulic and the Regional Health Office in Brno.

Dr Annik Roeuillen (International Upion against Tuberculesis — IUAT)
cxpressed pleasure that this meeting, originally discussed some vears ago, had
been brought to fruition. A major objective of WHO and IUAT was the pro-
motion of cooperation and understanding, and Czechoslovakia was an appro-
priate place for such a meeting in view of its participation in international
projects in the tuberculosis field.

Dr I. Placheta was elected Chairman of the meeting and Dr V.H. Springett
was made Rapporteur. Dr M, Postiglione acted as Secretary to the Symposium.

2, PRESENT SITUATION OF TUBERCULOSIS IN EUROPE

In general terms, the available information shows a wide variation in
the level of tuberculosis between the countres of the European Region,
with an underlying downward trend in tuberculosis in most countres since
records were first available. The downward trend has been recorded in some
countries over several decades, and was occurring before specific measures
to control tuberculosis were undertaken and before the introduction of
effective chemotherapy over 25 years ago.

The decline in mortality has been particularly noticeable. In the Euro-
pean Region tuberculosis is now thirteenth on the Mst of causes of death,
but the third major cause of morbidity. Although it was responsible for
only 0.2% — 2.8% of all deaths in the Region in 1971, the number of deaths
from tuberculosis in some countries is still greater than of deaths due to
all other notifiable infections diseases as a whole.

Studics carried out before the introduction of chemotherapy showed
the strong association of tuberculosis with a wide variety of sociosconomic
factors, and it is probable that the decline in tuberculosis in many countries
in Europe was brought about by a steady improvement in the standards of
living in the broadest terms: improved nutrition, improved housing, improved
working conditions, and improved understanding of hygiene.

The downward trend of tuberculosis in many countries before the
introduction of specific control measures needs 1o be borne in mind when
evaluating trends now and in the future. There is difficulty in assessing how
much of the decling at present is due to the underlying trend, and how much
can be attributed to organized contro] measures.
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In presenting a satisfactory review of the current situation the greatest
difficulty is the lack of uniform data on most aspects of the epidemiological
situation and, also, the delay in collecting and publishing on a regional basis
such information as is available,

2.1 Prevalence and incidence of infection

Although the importance of indices based on the evidence of tuberculous
infection given by tuberculin testing has been recognized for several years,
several contributors pointed out how little information based on such testing
was available in the Region. In some countries this is becavse of the general
use of BCG vaccination soon after birth, thus invalidating subsequent tuber-
culin surveys. But, even in countries not using BCG vaccination in infancy,
telatively little information is being produced on a routine and continuing
basis, and such information as is available is limited by a number of factors,
including selectivity in the groups tested, and variability of technigues.

Data from surveys in various countries in the last 10 years show vari-
ations in the prevalence of tuberculin positives, at ages 5>-7 years, from
0.3% to 8.8%. At ages 11—14 years, the recorded range is from just aver 1%
to as much as 27%. In most countries where such surveys have been made, the
prevalence of infection is declining. The highest figures quoted are from
studies made up to 15 years ago, and the lowest figures are from more tecent
studies. But there still remain substantia) differences between countrics when
the year of study has been allowed for. A more generally used index is the
annual risk of infection, either measured directly by repeated surveys or cul-
culated from prevalence studies carricd out in identical zge-groups in the same
community. Such figures are available for very few countrics and are summa-
rized in Figure 1, showing variations from 0.6% per year in some countries
10 years ago down to 0.025% per year more recently.

The main conclusion must be that reliable information on infection risk
is available for very few countries, mosily those with quite Jow levels of
tuberculosis. In these countries it shows a quite marked downward trend,
attaining a rate of decline of 13% per year in some, but only about half this
rate of decline in others,

2.2 Tuberculosis morbidity

Information on recorded new cases of tuberculosis is given in the World
Health Statistics Annual, from which annual rates per 100 000 population
can be calculated for the majority of countries in the European Region (see
Table 1), There are, however, substantial differences between countrics in the
criteria and methods used for recording new cases, and this limits the useful-
ness of the information.




FIG. 1. ESTIMATED ANNUAL RISKS OF TUBERCULOUS. INFECTION
IN LOW PREVALENCE COUNTRIES, 1955-1972
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Table 1. Morbidity and mortaiity rates from tuberculosis in the
European Region
1972 or latest available year

MNew cases of tuberculosis Deaths from tuberculosis
Country All forms Respiratory All farms Respiratory
{per 100 000 {per 100 000 (per 100 QOO0 (par 100 000
population} population} poputation} population)

Albania
Algeria
Austria 8.8 352 11.5 9.4
Belgium 2B.0 6.0 5.4
Bulgaria 659 445 89 80
Gzechoslovakia 67.9 59.3 68 6.5
Benmark 1356 119 2.7 1.2
Finland 24.0 73.7 64 3.6
France 6.9 59
German Dam_Rep. 50.1 40.1 8.6 5.7
Germany, Fed.Rep. of 589 50.2 6.7 5.5
Greoce 1069 a0 a5 8.7
Hungary 78.9 158 13.0
leeland 32.0% 243" 1.0 1.0
treland 3| 29.3 61 5.1
jaly 12.6" 121 6.2 6.5
Luxembourg 28.2 25.6 32 29
Malta 124 15.0 0.6 0.6
Monaco B.3
Morocco
Netherlands 8.7 151* 1.5 0.8
Norway 25.5 20.2 R | 0.7
Poland 106.7 101.4 154 176
Portugal 100.3 94.4 145 129
Romania 1262 100.0 14.2 131
Spain 10.3 ] 18
Sweden 2148 165 4.4 2.7
Switrerland 255 7% ] 49
Turkey 14.1 128
Linited Kingdom

England & Wales 22.6 17.7 3.0 2.0

Northern freland 178 158.1 3.2 2.2

Scotland 3.8 259 44 3.0
USSR
Y uaosiavia 1119 1034 17.3 15.1
TOTAL 57.2 45,1 a7 786
{32 countries) {22 countries) | (24 countries} | (27 countries) | (28 countries)

. Figures not available

*  Figures from 1871

Sources: World Health Statistics Annual 1971 and 1972 Vois | & 11 {1975}
Glowny Urzad Statystyczoy, Warsaw, 1975, Statystyka Polski, No, 45, Rocznik
Starystyczny Ochrony Zdrowia 1974 [Statistic:al Y earbook of Public Health]




Comparison of fipures for 1972 with those for earlier years shows that
there is a decline in recorded cases in most countries, and in some the rates
have been reduced by more than 50% in less than 10 years. Large differences
persist in the rates recorded for different countries with a greater than tenfold
difference between the highest rates (in excess of 100 per 100 000) and the
lowest rates (about 10 per 100 000).

The total number of new cases from 22 reporting countres in 1972 or
1971 was approximately 206 000, and these countries have a population of
approximately 360 million, giving a rate of 57.2 per 100 000. The total pop-
ulation of the Region is 780 million, so that if the countries for which mor-
bidity figures are not available have the same incidence as those whose figures
are published, the total number of new cases in the Region in 1972 ot 1971
can be estimated as being 7800 x 57.2, or 446 160 new cases of tuberculosis
in the European Region in 1972. For respiratory tuberculosis, the estimated
total is 351 780.

2.3 Tuberculosis mortality

Tuberculosis mortality rates for most European countries can also be
derived from the World Health Statistics Annual. As for morbidity, there has
been a decline in most countries in the years preceding 1972, and in many
countries the decline from 1961 is more than 50% of the 1961 rate. In 1972
there were still large differences between countries of the Region in their
tuberculosis mortality, with a range from 0.6 per 100 000 to 18 per 100 000.
However, for the majority of countres the range was rather less, from about
2 per 100 000 to about 14 per 100 000 — a sevenfold difference.

Bringing together the available figures for 27 countries with a population
of about 499 million, one arrives at a total of 43 629 deaths in 1972, giving a
tuberculosis mortality rate of 8.7 per 100 000. Applying this figure to the
total population of the Region of 780 million gives an estimate of 67 860
deaths from tuberculosis in the Region in that year, of which 59 280 were
due to respiratory tuberculosis.

2.4 General comments

The present situation with regard to tuberculosis in Europe, more than
two decades after the discovery of powerful antituberculosis drugs, and with
relatively well-developed countrywide control programmes, reflects the
efficiency of the efforts deployed. The satisfaction obtained from the falling
mortality and morbidity is, however, clouded by the heavy toll for the com-
munity which is still imposed by tuberculosis and the considerable differences
between the highest and lowest levels attained within the Regjon.

The foregoing sections give an account of the available data on tuber-
culosis. As may be seen, it is not complete. It is hoped that statistical and

10




epidemiological intelligence will be improved, so that a better contribution
will be provided to the progress of surveillance and control programmes.

3. CONCEPT OF TUBERCULOSIS SURVEILLANCE

3.1 Introduction

Surveillance of a discase, especially a communicable disease, is not a new
idea, and indeed the basic methods of surveillance have been used in the
control of many diseases. Even for tuberculosis, the limited information
sumimarized in section -1 above shows that some aspects of a surveillance
programme have been wsed in many European countries, but with the general
decline of tuberculosis, the aims and therefore the methods of surveillance
need to be reconsidered. ‘

In this reconsideration there are some quite general points that nced to
be discussed before proceeding to the details of tuberculosis surveillance.

it is obviously desirable that the methods used for the surveillance of
tuberculosis should be uniform within countries and similar in all countries
50 that valid comparisons can be made between countries. In many coun-
tries in the past, tuberculosis control in all its aspects has been organized
separately from the provision of care for other diseases. Because of this, there
has been a tendency for the surveillance of tuberculosis to develop indepen-
dently of the surveillance of other diseases. But in many countries the tu-
berculosis cantrol programmes are to an increasing extent being integrated
into the general system of health care, and for this reason zlso the surveillance
of tuberculosis should folow a generally acceptable pattern. It is also desirable
that the methods used for surveillance of tuberculosis should be similar to
those used for surveillance of other diseases.

The resources available for health care are limited and there is likely to
be competition for resources for the control of the various diseases. In these
conditions it is desirable that the needs for, and the achicvements of, a
tuberculosis control programme should be expressed in terms readily undet-
stood by those tesponsible for planning health care and for supplying the
funds necessary to carry out an efficient control programme. Therefore,
tuberculosis surveillance should be expressed in a form and follow a pattern
that is practicable for other diseases also,

When tuberculosis was very frequent, as a cause both of disability and
death, the need for activities to reduce its effect was evident to all members
of the comrunity, including those responsible for health care. Now that a
general downward trend is recognized, and relatively low levels of tubercu-
losis arc being reached in some countries, the need for control programmes
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and their evaluation is becoming less obvious. There is, however, a continuing
need for surveillance, namely for constant vigilance as to the distribution
and trends of tuberculosis, associated with the evaluation of the effectiveness
and impact of the control measures applied.

3.2 The elements of surveillance

Surveillance consists of three main elements. There is first the collection
and evaluation of information on the level of tuberculosis and its trends.
This portion of surveillance activities is recognized in many countries as
shown by the review in section 1. That this aspect of surveillance could,
however, be improved is not in doubt, and methods for this will be further
reviewed in later sections,

The second element of surveillance is the evaluation of tuberculosis pro-
grammes. Many countres have monitored programme delivery but few, if
any, are monitoring programme impact on a continuing basis.

The third element of surveillance is the continuous use of the infor-
mation derived from the other elements to plan revisions of the control
programme if required.

The process of surveillance, like the formulation of a contrel programme,
is most appropriately carried out centrally for a whole country, but this does
not imply that the organization responsible for surveillance necessarily has
direct responsibility for the control activities in the field.

Since the major objective of surveillance is to assist planning, it is appro-
priate that the activities involved in surveillance should be expressed in terms
and in a format that is familiar and acceptable to planners and administrators.
A scheme for surveillance of tuberculosis based on Figure 2 was presentad to
the Syrposium. While some participants pointed out that the full application
of such a scheme was not possible at the present time in their country, others
stressed the fact that, with built-in evaluation components, any tuberculosis
control programrme can provide, after a certain period, information useful
for starting a surveillance system in the country. The main features of the
scheme presented diagramatically are discussed below.

3.2.1 Predecision evaluation

This is the first step in the iterative process of planning, programming,
implementation, evaluation, surveillance; it consists of a comprehensive
evaluation of the initial situation which is sometimes referred to as “situ-
ational analysis”. The processes involved are summarized in the boxes form-
ing the left-hand side of Figure 2. Besides epiderniological studies on the
natural trend of tuberculosis (ie. in a monintervention situation) the pre-
decision evaluation comprises epidemiological baseline surveys to establish
the initial magnitude of the tuberculosis problem. It must include also the

12




M_
!
|
|

|ana) Aanjod 18 yreqpasy

FEETTLIEE ]
awsuedBboud ayl

§9 UOLR NGy Y

aruouesy [0S

L]
RCTEL L]

hauaralgye 1BUL
sy eradyy

RO |

]

— aour|pELINg —
edw) awwgboud
10 uBEnEA]

{

}

JUALER] N5EA 0
wajqoug

1

uvonEasl sluuRicsd
SPHCF BHLWEUAD |BIN1EN

wajgqoad 5SaINaG
ayl 4o apnlubew uasasy

S |ana| [euoiteasdo 38 jreqpaaq

5

J
Adannap

awwelGoud
30 uUGIIEN|BAY

!

r

usen@n
a0

Buiuesbicug

$128d58 JWDUGAF B J&
UOIIBNEAE UG$|20R1)

s1aadse 21305 ayl Jo
LICHIEM|EAS UDI5ID8PE

§[EPOL LOIIB[MAUS
plel 3a113EPBd4

— Bupaue g

I

awuelBoud jomens

b

2

BEDTEID g fO
STRLELAD [BINIEL UG
saIpms  (eaBHonUapRId]

Adans guip-aseq
|eBoIGl mrapLd

aSBaFp
oyt 45 puaJl Buinsa
PUE STLUBUAD |21 MIEN

L]

WO rd sH0naIgnl
ayl o apnltufiews e

53INSEALL (B0}

FINGTFIIARNS — NOILYNTHAT — DMIKNYHDO0Hd — ONINNY I

2014

13




evaluation of related social and economic aspects, and give details of the ad-
ministrative and organizational structure that is available,

All data and information thus obtained provide the input to the decision-
making process regarding the control policies to be adopted and the most
suitable strategies to be applied under the circumstances. Such decision-
making, because of its complexity, is greatly facilitated by the use of pre-
dictive and simulation models.

3.2.2 Planning and programming

Planning and programming are two different, though very closely inter-
related, activities of considerable complexity that the decision-making auth ori-
ties have to carry out. The result is the formulation of the control programme
“ready to implement”. Both activities must duly take into account the info-
mation and data obtained {from the above-mentioned predecision evaluation,
consider effective available control techniques and ensure that these tech-
niques will be applied with the greatest efficiency under the service Programme
conditions on & community-wide scale and on as Jong-term a basis as is re-
quired.

The programme must be formulated in such a way that it is commensurate
with the resources and facilities available in the country concerned and can be
integrated with the sociceconomic conditions that prevail there. It must meet
the felt needs of the community and at the same time ensure optimum
epidemiological returns for the investments mads.

3.2.3 Programme evaluation

Evaluation of a control programme is an activity that must be built in
from the beginning and must function throughout the operation of the pro-
grarnme. The aimn is to monitor the progress made in achieving the stated pro-
gramme targets and objectives in respect of: (1) programme delivery and
(2) prograrmme impact on the total health problem due to tuberculosis.

(a) Evaluation of programme delivery

The evaluation of how effectively and efficiently the programme and jts
tespective components are delivered has to comprise the technical, as well as
the managerial, aspects of the control measures applied. While the potential
efficacy of these measures may be known from controlied clinical trials, it
must be ensured that the measures retain their effectiveness when applied
under service conditions. For this purpose, the quality of the preventive
measures, case-finding and diagnostic procedures and curative services, and
the adequacy with which they are provided, need to be made subject to quan-
titative evaluation. The coverages and yields obtained from each of these
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programme activities within a certain period of time also need to be evaluated
in a similar way.

In order to provide a more meaningful measure, it appears necessary to
relate the output to a denominator which is well-defined in epidemiological
terms and which is directly linked to the principal objective of the programme
activity, Thus, the result of case-finding and treatment may be expressed by
the number of new patients cured in a certain period of time in relation to
the number of new cases estimated to have occurred during the relevant period.

While analysing each programme activity from a technical and operational
point of view, the entire organization of the programme requires concurrent
investigation because deficiencies in programme delivery may be found when
the individual activities are linked to make a complete programme.

Finally, to determine how well the resources have been utilized to achieve
stated programme targets and objectives, it is appropriate to relate the effect-
iveness and the health benefits of the programme to its costs,

Evaluation undertaken at the operational level is capable of yielding re-
sults early in the development of 2 programme. On the basis of the data and
information thus gathered, it is possible for the responsible authorities to
take specific action whenever necessary, to improve the delivery of individual
programme activities and components (“feedback at operational level ).

Another programme component that has to be implemented right from
the beginning is supervision. Unlike quantitative evaluation, supervision relates
to the checking of organization and methods by means of observing the pro-
gramme activities being carried out in the field. The way in which control
techniques and procedures are performed is compared to established norms
and standards of work. The aim is immediately to rectify detected short-
comings and observed inadequacies and to provide requisite training on-
the-spot.

(b) Evaluation of programme impact

While it is highly desirable to measure the impact which a control pro-
gramme is making, this is not an easy task, especially not when 2 protracied
communicable disease such as tuberculosis is being dealt with. Moreover, as
is the case with other diseases, the scale of the tuberculosis problem and its
trends are the aggregate result of (1) the natural dynarnies intrinsic to trans-
mission of the infection and development of the discase, both of which are
themselves influenced by ecological and environmental factors; and (2) the
impact which specific control measures may make when applied to best
advantage, viz. by causing a decline in the epidemiological trend or by accel-
grating such a decline if it already exists.

For these reasons it is usually extremely difficult to make an independent
evaluation of the impact of the control programme, such as quantifying the
specific total contribution to the overall problem situation which it is making

15




through preventive and curative measures, Mowever, by means of continued
and responsible alertness regarding the magritude and trend in the epidemio-
logical situation as well as of the social and economic aspects related to the
disease, surveillance services will provide the responsible authorities with
information pertinent to feedback at the policy level.

On the basis of such information, reformulation of the control programme

may be requirad.
3.3 Discussion

While the detailed procedure deseribed above was accepted as a full state-
ment of what surveillance implies in modern terms, it was recopnized that
there were a number of problems in the implementation of its various ele-
ments of data collection and analysis and in carrying into effect any pro-
gramme revisions indicated,

The importance of understanding the difference between evaluation of
programme delivery and evaluation of programme impact was repeatedly
stressed. They are quite separate activities, and it is essential to discuss them
individually, while recognizing the importance of each. It is gencrally easier
to evaluate programme delivery than programme impact, and programme
delivery has been much more generally monjtored than hitherto had been the
case with programme impact,

One of the main reasons for the relative lack of information on pro-
gramme impact was the great difficulty of separating programme impact
from the underlying downward trend that had been shown for many coun-
tries of the European Region. This difficulty was also repeatedly stressed,
and there were few, if any, examples of the impact of a programme that
might be separated from the underlying downward trend. The acceleration of
the decline of tuberculosis mortality following the introduction of efiective
chemotherapy is one example, and the great reduction of chronic sputurm-
positive patients as a result of the Kolin project was quoted as another
{though it was also noted that similar reductions had occurred in some other
places without a specific revision of the control programme).

Surveillance is part of the jterative process of situational analysis, planning,
programming, implementation, and evaluation. To be carried out efficiently
it needs to be problem-oriented, i.e., it is necessary to know the nature of the
problems arising from tuberculosis, and to collect the data appropriate to
answer the questions posed by the problems. There is a danger in collecting
all possible data on tuberculosis, much of which, though perhaps interesting,
is useless for making planning decisions. It was asked whether the cost and
complexity of surveillance justified the results likely to be obtained from it.
In any case, for some countrics with a high prevalence of tuberculsosis and
very limited resources, much of the proposed detailed scheme of surveillance
is impossible at the present time.
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Surveillance of other diseases has been found of value as part of an
early warning system. A rather similar function in tuberculosis control iz the
identification of risk groups.

Many groups with a specially high prevalence have already been recognized,
including males over age 65 years, previoulsy treated patients who have not
had adequate chemotherapy, patients with fibrotie lesions, migrant workers,
their contacts, and patients with silicosis, or those being treated with steroids.
Indecd, the most important risk group of all consists of those with symptoms,
especially cough persisting for more than three weeks.

Finally, it may be noted that changes in the control programme indicated
by the surveillance procedure, including the use of epidemetric models, may
require the introduction of aspects of health care not directly involved in
tuberculosis, or the cessation of aspects that have become traditional in tu-
berculosis control.

With regard to the cessation of traditional procedures, it was noted
that very few planning decisions had so far been made on the evidence of
surveillance methods, though some activities previously in general use had
heen discontintued in some countries for various reasons. Thus, there are now
substantial differences in the control programmes of different countries which
are not reflected in their tuberculosis prevalence. The Netherlands has achieved
some of the lowest rates in Europe, but has never made use of BCG vaccination
ot a community scale. Many countries, some with low prevalence and some
with high, are not now using active case-finding in the form of routine radio-
graphy of healthy persons not in risk groups, while in many others this
activity persists. In some countries treatment is now largely ona domiciliary
basis, while in others patients spend a substantial period in hospital or a sana-
toriumn as part of their treatment.

Indeed, the onmly activities in tuberculosis control that all countries
endeavour to provide is the availability of diagnostic procedures for patients
with symptoms (passive case-finding) and the provision of adequate chemo-
therapy for those found to have tuberculosis.

Tuberculosis prevalence varies greatly from country to country, but even
within a single country there are wide variationsin the amount of tuberculosis,
which nowatdays may occur in pockets. ‘

As tuberculosis becomes a rare disease in parts of some countries, physi-
cians and surgeons not directly concerned with tuberculosis control will tend
to forget the possibility of tuberculosis as the cause of illness in their
patients. At that stage, an appropriate educational programme for established
practitioners may become of importanee for the detection of tuberculosis.
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4. CRITERIA FOR EPIDEMIOLOGICAL SURVEILLANCE

4.1 Introduction

Until the introduction of cffective chemotherapy about 30 years ago,
accurate records of tubecrculosis mortality provided the best index of the
tubercul osis situation in the community for reasons given below.

In recent years, increasing attention has been given to the annval infection
rate as measured by the tuberculin testing of children. The value of the
annual infection rate as an index was fully recognized by the participants at
the Symposiun, but the many difficulties in measuring this on a continuing
basis were also emphasized. Between the two indices, based on the frequency
of the initiation of the tuberculous process by infection and its end result in
death, there are a number of indices based on the measurement of the occur-
rence of disease, using clinical, radiological and bacteriological techniques.
Some of these indices are generally available (see section 1 above), but
unfortunately the indices of greatest value and precision for surveillance pur-
poses are not s0 easily obtainable, There is a further difficulty in that indices
based on the incidence of tuberculosis morbidity depend on the intensity of
case-finding procedures, in addition to the real level of tuberculosis in the
community. For surveillance purposes, the indices of greatest importance are
those most closely related to the chain of infection in the community.
Because of the importance of infection risks for surveillance purposes, this
report first considers indices based on infection, and then those based on
morbidity, including the occurrence of drug resistance. The comments on
each index are based on the presentations and discussions which took place,
though in a different sequence, Only those aspects of these epidemiological
indices which are of importance for surveillance are discussed here, mainly in
terms of their scientific value and practical availability , which appear to show
an inverse relationship. Actual figures are not given, since it is the value of the
indices for surveillance, and not the levels achieved, which were the objectives
of the Symposium.

4.2 Indices based on tuberculin testing as evidence of infection

The value of these indices was fully accepted by the Symposium, but
it was noted that despite the number of years over which their value had
been recognized, they were still not available on a continuing basis for more
than a small minority of countries. The International Tuberculosis Surveil-
lance Centre, The Hague, is assisting in studies on infection incidence in
a number of countries and would be willing to cooperate with other coun-
tries who wish to take part in similar studies.
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The most commen difficulty in using tuberculin studies as an index is the
use of BCG vaccination for all infants. Attemnpts have been made to distinguish
tuberculin sensitivity due to vaccination from that dug to natural infection,
but no generally accepted method for this has been achieved. Even in com-
munities not using BCG vaccination in infancy or early childhood, indices
based on tuberculin testing could not be obtained except as the result of special
surveys. In addition, thete are the well-known difficulties of obtaining reliable
and reproducible results caused by the problems encountered in standardizing
all aspects of the testing procedure.

There are two indices based on tuberculin testing:

(1) Prevaglence of tuberculin positives, usually expressed as the percentage
of positive reactars amongst those tested. This prevalence shows a relation-
ship with age and reflects the cumulative risks of infection during previous
years of life. If studies are made in suceessive years, on the same age-group by
similar techniques, then a useful indicator of the trend of the level of infec-
tion in the community is obtained.

(2) Annual infection rate, usually expressed as a rate per 1000 per
vear for those undergoing tuberculin conversion, This can be calculated
from results obtained by repeated tuberculin testing of identical age-groups
in the same community.

For scieptific purposes, this is the most satisfactory index of the current
tuberculosis situation, as it reflects the risks of the transmission of tuberculous
infection and its trend.

4.3 Indices based on morbidity

The methods uged in obtaining these indices are of such a varied nature
that no preliminary discussion is of value. They are generally expressed as
cases per 1000 (or 100 000) population per year, The probiems and diffi-
culties are discussed with the indices, '

431 Incidence

(a) New smear-positive case rate. This index is of practical importaince,
and measures the rnagnitude of the infective sources, or more strictly those
pariz of the infective sources brought under medical care. It is the most
useful of the indices based on incidence of morbidity, and has direct appli-
catign in leading to treatment to eliminate infectivity. Its value as an index
is increased if it can be ascertained for separate age-groups and by sex. The
rate of occurrence of new smear-positive cases in adolescents and young adults
gives a good index of opportunities for infection in the fairly recent past.
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It is unfortunate that this index is available for so few countries: the tequired
information is recorded in most individual case-files, but it is not collected
in some low-prevalence eountries, though it is available for some which have a
high prevalence. One further problem is that of standardization — a casual
examination of one specimen obviously has a different significance from the
systernatic examination of several sputum specimens by 2 well-trained tech-
nician.

(b) New bacteriologically positive case rate. This index is obtained by
combining the results of culture examinations of sputum with those from
microscopy. It has no real advantage over (a) the new smear-positive case rate
as index for surveillamce. The opportunities for varability from technical
factors are greater and its relationship to spread of infection is less close,
since patients positive only on culture are not important sources of infection.
If for practical reasons the information for all bactericlogically positive cases
can be more easily collected than for those which are positive anly on micro-
scopy, then this group of bacteriologically confirmed new cases is to be pre-
ferred as ap index to the remaining indices based on incidence.

{c} New case rate, not bacteriologically confirmed, This is an unsatis-
factory group of little or no value for surveillance. It is imprecise because the
lack of bacteriological confirmation may be due to a failure to make sputum
examinations, or because good bacteriological examinations have given neg-
ative results. Even if the two subgroups could be satisfactorily separated, it
is an index of no value in relation to the transmission of infection or for sir-
veillance. It is included only for completeness and to emphasize the impor-
tance of criteria based on bacteriological findings, especially microscopy.

(d) New case rate, not further defined. This rather unsatisfactory
index results from the grouping together of the two preceding indices, without
distinguishing those bacteriologically confirmed from those negative or not
examined. For some countries, it may include patients who have relapsed,
leading to further difficulty in interpreting its significance. Unfortunately,
for many countries it is the only index of morbidity which is available.
If the pattern of notification procedure remains reasonably constant over a
substantial period of time, then the changes occurrng in this index may
give some indication of the underlying trend of tuberculosis. Further, if case-
finding procedures are applied with equal intensity to the whole population,
then it may be possible to determine high- and low-risk groups as a guide for
future case-finding programmes. It is highly desirable that all countries
should record smear-positive cases as a separate group.

(e) Relapse or recurrence rare. This is the separate enumeration of pa-
tients previously treated who present with a further episode of tuberculosis.
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Here again it is important to distinguish those with positive sputum, and to
keep this group separate from patients presenting for the first time which,
as already noted, is not always done. The magnitude of the relapse rate gives
important information on the adequacy of the treatment programmes and
their delivery (as discussed below).

(f} New case rate of tuberculous meningitis in children. Because of its
association with recent infection, this was, in the past, in many countries,
2 useful indicator of trends in infection msk. It has fortunately become so
rare in most countries that it is no longer of use as an epidemiological index,
but it continues to be of value in countries which have not yet been able to
bring the risk of infection down to really low levels.

4372 Prevalence

It would theoretically be possible to compile indices based on prevalence
for most of the items discussed under incidence. But, with the increased
effectiveness and rapidity of action of modem treatment, relatively few
patients remain long enough in their original diagnostic category Lo appear
in prevalence figures a year later. The relatively small number of sputum-
positive patients who continue to excrete tubercle bacilli for more than
a year, or who excrete bacilli during the second year or later after 2 period
of negative sputum, form a group of patients in whom treatment is failing.
In those countries which measure prevalence of sputum-positive patients,
it is generaily used in association with the incidence of newly diagnosed
positive cases, to give a ratio as follows: all (new and old) patients smear-
positive in year divided by new smear-positive patients in the same year.
With a good treatment programme effectively carried out, this ratio should
approach very close to unity. If values much over unity are found, or if
there is a tendency for the ratio to increase, then there is a need for revision
of the treatment programme or its delivery.

433 Drug resistance

The occurrence of drug resistance, whether primary or acquired, is an
indication of faflure of some aspect of the control programme.

(a) Acquired drug resistance must indicate a failure of the treatment
regimen, and calls for review at an individual patient level to determine the
reason for the failure. If more than very occasional isolated examples of
acquired drug resistance occur, then there is need to review all aspects of
the treatment programme. From the proportion of relapsed patients with
acquired drug resistance it may be possible to deduce whether it is the quality
or the duration of the treatment regimen that requires modification.
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(b} Primary drug resistance is also an indicator of treatment failure,
usually in the past when the need for adequate regimens was less well under-
stood. Some evidence was presented to the Symposiumn that the incidence of
primary drug resistance is in some arcas falling less rapidly than that of
acquired drug resistance: this was attributed to the transmission of resistant
bacilli by patients who had themselves been originally infected with drug-
resistant organisms and shows a cumulative effect from treatment failures
in the more remaote past.

4.4 Mortality

As previously noted, until the introduction of effective chemotherapy
about 30 years ago, the tuberculosis mortality rate was the most satisfactory
index for surveillance. This was because, in many European countries the
incidence of new bacillary cases was about twice the mortality rate, reflect-
ing an underlying case fatality of 50% and the prevalence was about twice
the incidence, reflecting an average two years” survival in the sputum-positive
slate.

The introduction of effective chemotherapy completely upset these
relationships by greatly reducing case fatality and the duration of the sputum-
positive state after diagnosis. It is now realized that the mortality rate has
lost its value as an index of the tuberculosis situation, and hence for tuber-
culosis surveillance. However, the persistence of any measurable mortality
rate does have some value because it suggesits that poientially preventable
deaths are occurring,

In practice in most European countries, the main use that can be made
of mortality figures is on a local or individual basis, If the diagnosis is made
only after death, or within a few days of death, it indicates failure of the
case-finding programme. If death occurs after a longer interval from diagnosis,
it suggests failure of the treatment programme. However, some studies have
shown that in some of these later deaths in older people, it is extremaly
doubtful whether tuberculosis was the real cause of death, and the possi-
bility of over-estimating tuberculosis death rates in this way needs to be
kept in mind.

4.5 Discussion

While the epidemiological indices available for tuberculosis surveillance
have not in themselves undergone great change, in the past 20 years (except
for the introduction of those based on drug resistance) their relative useful-
ness for surveillance has undergone great change . Mortality has lost its dominant
position, to be replaced by the annual infection rate, In practice, however,
the annual infection rate has not been estimated on 2 sufficiently widespread
hasis to become a major criterion of the epidemiology of tuberculosis, Because
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of its usefulness for diagnostic purposes, its relative precision and its impor-
tance as the source of infection, the new smear-positive case rate should be
regarded as an important index for tuberculosis surveillance in practice. In
countries relying on a new case rate, which includes those with and those
without bacteriological findings, every effort should be made to collect
information which can give the new smear-positive case rate.

5. CRITERIA FOR EVALUATION OF THE SOCIAL AND
ECONOMIC ASPECTS OF THE TUBERCULOSIS PROBLEM

5.1 Histovical and geographical background

The association of tuberculosis with socioeconomic factors has been
demonstrated in many ways and on many occasions. The general down-
ward trend in tuberculosis that has already been noted has occurred in
association with, and is almost certainly due to, improvement in standards
of living. The association of tuberculosis mortality and morbidity with
several socioeconomic indices was demonstrated in many prewar studies,
though because of the strong correlations that exist between the socio-
economic indices, it is not possible to decide which of them, if any, was of
greater importance. The indices studied were those of income levels shown
by social class, of educational levels, of housing conditions in terms of over-
crowding, of nutritional standards, and of occupation. There is also evidence
of differcnces in tuberculosis levels in different ethnic groups, and in migrant
populations, both within countries and from one country to another.

The social and economic deterioration following the Second World War
was assoctated with an ingrease in tubercwlosis in many countries, indicating
that the general downward trend can be disturbed by socioeconomic factors.

It was further pointed out that in countries with low risks of tuberculosis,
it was unlikely that any further substantial reduction of tuberculosis could
be brought about by further improvements in their sociceconomic levels,
though such improvements were of course still desirable for other reasons.
However, within these countries of overall low prevalence there were still
local areas of high prevalence, sometimes associated with adverse local socio-
economtic factors: in these areas, and in countries with relatively high tuber-
culosis levels and low socioeconomic levels, the possiblity of obtaining
reductions in tuberculosis by improving sociceconomic conditions should
still be considered.

5.2 Effects of tuberculosis on sociceconomic factors

Mot only are changes in sociceconomic levels a cause of change of
tuberculosis rates, but the occurrence of tuberculosis in a community must

23




itself also cause sociceconomic effeets, though this aspect of the relation-
ship has received comparatively little attention. The socioeconomic effects
of tuberculosis can be considered in a number of ways, and several sug-
gestions along these lines were made at the Symposium, for economic effects
and social effects, separately.

Since economics is concerned with the production of goods and the
provision of services and can be expressed in financial terms, the economic
costs and losses due to tuberculosis, and their reduction by an effective
control programme, can also be evaluated in financial terms (see section
3.3).

The loss of production through disability is measurable as an economic
loss: the prevention, or reduction, of such disability is equivalent to an
economic gain, and the prevention or reduction of disability achieved by a
tuberculosis control programme may thus be expressed in financial terms
as a gain. Setting this against the cost of providing the control programme
would enable a cost/benefit analysis to be made. Because of the complexity
of the problems involved this will rarely be possible, but studies of the
relative cost/effectiveness of varous components of a control programme
in achieving their objectives are possible to some extent.

Social effects are concerned with the standard of living and general
wellbeing of individuale and society as a whole. It is possible to measure
some social effects of tuberculosis, for example as loss of life expectancy
or loss of opportunity to work or ta take part in leisure activities or duration
of hospital stay as an index of social deprivation (see section 5.4). There
are other aspects of the social effects of tuberculosis which participants at
the Symposium felt it was impossible to evaluate in any meaningful terms
at the present time. The persopal human suffering of the patient and his
family, and the human suffering associated with the premature loss of humnan
life are examples of those aspects which are not susceptible of measurement,
and they are accordingly not further considered here.

5.3 Economic criteria

The criteria for the economic effects of tuberculosis can be divided
into the direct costs of providing case-finding, treatment and preventive
services, and the losses of production caused by absence from work because
of tuberculosis, either as a period of disability, temporary or permanent,
or because of death from tuberculosis before normal retirement age. It was
explained at the Symposium that the payment of social insurance benefits
is not an economic loss or cost, but a transfer within the economy. It may,
however, have to be taken into acgount by those responsible for drawing
up 2 budget to provide services for tuberculosis patients.
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531 Costs of tuberculosis control services

Economic costs of providing services [or the control of tuberculosis are
clearly capable of being measured, though detatled costing has rarely been
carried oul. The evaluation of these economic costs is more complicated
when tuberculosis control activities are Integrated with the general health
services.

The elements that need to be considered in ariving at a financial costing
for the provision of a tuberculosis control programme may be listed as
follows:

(1) capital costs of buildings and equipment, and their maintenance
and replacement;

(2} the running costs of:

(z) diagnostic scrvices, in clinics, radiological departments and
laboratories:;

(b) treatment services, including the costs of drugs and of inpatient
care, and the supervision of outpatient therapy;

(c) preventive services in terms of personmel, equipment and
vaceine

(d) active casefinding procedures in high-risk groups (or in the
whole population if 0 used);

(¢c) resezrch and administration.

While it was felt to be not too difficult to list the direct costs in this way,
few attempts have been made to measurc them; where they have been evalu-
ated, they have been expressed as a total financial cost to the country, or,
better, related to the population as an annual expenditure per head of popu-
lation, They have also been expressed as a proportion of the total health
budget.

Comparison of the relative magnitude of the various elements can be
of great importance in planning control programmes, especially in consider-
ing how to obtain maximum benefit from a limited total expenditure. The
high cost of treating patients in hospital or in a sanatorium for long periods
is of special importance in this respect, particularly as there is no evidence
of any benefit in terms of better results from inpatient than from outpatient
treatment.

At the other end of the scale, the relatively small cost of 2 programme of
protection by BCG vaccination was noted by participants.

[ ge]
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5.3.2  Costs in terms of production losses

The economic losses due to tuberculosis include those caused by loss of
production through absence from work, Absence from work needs to be
evaluated for three categores.

(1) Temporary absence or disabifity. Thit may be evaluated as the
number of absences from work, related to the total work force, or to the
total number of episodes of disability due to all diseases. This enumeration
of the number of absences js of limited value, because of the variable dura-
tion of disability, which tends to be long for tuberculosis. A more useful
index is the total number of days of work lost (“man-days™), again related
to the size of the working population, or the total losses due to all causes
of disability.

(2) Permanent disability. The losses in years subsequent to that in
which the disability starts, up to normal retiring age, need to be assessed,
in a similar manner to those for temporary disability.

(3) Death. Finally, there is the loss of production resulting from deaths
due to tuberculosis before reaching normal retiring age. This also needs 1o
be calculated and included in the econornic loss due to tuberculosis.

Such measurements of economic losses have not been raade on a syste-
matic basis, though it is probable that much of the data required for this
is available in the files of organizations responsible for the provision of social
insurance or sickness benefits, whether state organizations or private com-
panies. The losses have clearly been very large in the past, but by now must
be falling rapidly tn most countries of the European Region.

5.4 Social aspects

The effect of tuberculosis on the enjoyment of life by the individual
concerned is clearly difficult to measure, as also its effects on his family
and frends. Some indices based on “severity™ in terms of duration are
discussed below. There are other aspects which are Jess susceptible of meas-
urement, and it was pointed out that it was in peneral desirable to use those
methods of treatment which involved least interference with the individual’s
normal mode of life, rather than those which caused serious disruption.
The social disadvantages of prolonged hospital stay, in addition to its high
cconomic cost, were quoted as an example of 2 method of treatment which
tended to be perpetuated for adrinistrative convenience, sometimes without
due consideration of the social disadvantages to the individunal

While the social loss of the death of 2n individual can hardly be meas-
ured, the overall loss to the community can be assessed to some extent by
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consideration of the excess mortality within the community due to tubercu-
losis, separately by age and sex. These losses can be summatized in terms of
the increase in expectation of life that would result if tuberculosis were
eliminated as a cause of death. It was shown that at the beginning of this
century the loss of life expectancy in some countries due to tuberculosis
amounted to two to four years. By 1964, the loss of life expectancy due
to tuberculosis had been reduced to less than 10 days in some countries,
though amounting still to more than 200 days in a few.

The social relationships of tuberculosis are also affected by the type
of organization in the given society, and the availability of resources for medi-
cal care. In nonegalitarian societies, the group of persons most likely to
develop tuberculosis because of their lower social levels are those who ex.
perience greatest difficulty in obtaining help from preventive, diagnostic
and treatment services. In more egalitarian societies, those who have the
greatest risk of tuberculosis would have at least equality of access to the
services they require, and the really high-risk groups may actually require
more than the generally available level of social resources as part of the
efforts to control tuberculosis among them.

In an attempt to make an approach to evaluating some of the social
effects of tuberculosis, the following criteria were suggested. It is apparent
that these criteria show a considerable degree of duplication of those re-
corded under the headings of epidemiology and economics. They are pre-
sented here to emphasize their social content.

(1) Number of days lost from work because of tuberculosis. The total
number of days lost is an index of the loss to the community. The mean
number of days lost from work for each patient is an index of the severity
of social loss. The loss of time from work was divided for assessing economic
losses into temporary disability, permanent disability and that due to prema-
ture death. The social losses from absence from work can be divided into
sunilar components.

(2) Mean duration of hospital stay can similarly be regarded as an index
of social loss, ag well as a component of the economic cost of tuberculosis.

(3) The loss of time from work caused by tuberculosis can be related
to the total loss of time from work due to all diseases, to give an index of
the relative social loss due to tuberculosis. A similar calculation can be made
for hospital stay, as an expression of social loss.

(4) Excess mortality from tuberculosis. This can be calculated for sep-
arate age- and sex-groups to give a sociodemographic index of tuberculosis.
It can be summarized in terms of the life expectancy duc to tuberculosis,
measured for social purposes to the end of the normal life-span.




6. IMPACT OF RESEARCH PROJECTS ON TUBERCULOSIS
SURVEILLANCE IN CZECHOSLOVAKIA

6.1 Introduction

At one session during the Symposium, the impact of research projects
performed in Czechosiovakia in collaboration with WHO on tuberculosis
control and surveillance was reported on. Among the research projegts con-
cerned were the epidemiological and clinical studies in the Kolin and Samorin
districts, the results of which have been published. Other projects are being
carried out at the WHO Collaborating Centre for Standardization of Lab-
oratory Procedures for the Diagnosis of Mycobacterial Diseases and Bac-
teriological Research, and the WHO Collaborating Centre for Tuberculosis
Chemotherapy, both in Prague.

6.2 Tmpact on case-finding

Epidemiological studies in Kolin and Samorin have shown that indis-
criminate mass photofluorography of the whole population is of limited
value, and that as the cpidemiological situation improves, the yield falls.
Selective case-finding is recommended, focussed on high-risk groups.

In 1975, 60¢% of the incidence of new bacillary pulmonary cases and
telapses in Czechoslovakia occurred in individuals with previously negative
X-ray findings, 20% came from those with evidence of fibrotic lung lesions
and 20% were relapses. Taking the analyses of routinely collected data in
Crechoslovakia as a basis, the impact of rescarch projects was evaluated.
Gradually mass photofluorography and its regular repetition was abandoned.
Selective case-finding in middle-aped and elderly persons was adopted instead.
But after repeated examinations during a five-year period, the attendance
of the eligible population decreased and the yield fell from 1 active case
per 430 Xrays to 1 case per 1070 X-rays. The screening of new cases in
persons with fibrotic lesions, inactive tuberculosis, or with symptoms, was
most effective. In 1975, the number of mass X-ray examinations needed
to find one active case was about 2000, double the figure for 1967. For
patients with symptoms, or with fibrotic lesions, about 300 examinations
only were required, and for the symptom group this showed only a small
increase since 1967. In 1975, 74% of smear-positive cases were found in
those presenting with symptoms and 26% by routine photofluorography;
in culture-positive cases the respective data were 56% for symptoms and
42% for mass X-ray. Yet, although in most persens with fibrotic lesions
the regular examination was repeated every year, about 40% of smear-positive
and 25% of culture-positive cases presented because of symptoms in between
two check-ups.
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The mncidence of tuberculosis in Czechoslovakia compared with the
data obtained in the research studies indicates that now, after the first years
of intensive performance by the research projects and the rtranslation of
their conclusions into practice, similar epidemiological indices are being
obtained in Czechoslovakia as were observed in the studies. The indices
shown to be of greatest valuc in research studies are being used for the
surveillance of tuberculosis in the country as a whole. The system of no-
tification and monitoring of the data on tuberculosis in Czechoslovakia is
being prepared for re-evaluation.

6.3 Impact of research projects on bacteriological diagnosis

In Czechoslovakia in 1975 one third of all new cases of bacillary res-
piratory tuberculosis were confirmed by microscopy. About 60% of them
were confirmed by culture only; positive microscopy with negative culture
results were rare.

As the epidemiological situation improved, so the proportion of pos-
ittve results declined from 13% positive of 500 000 examinations in 1954
to 1.7% positive of 800 000 examinations in 1975. Between 1970 and 1974
the annual number of examinations was practically unchanged, but positive
results declined from 2.2% to 1.7%.

The decline in the percentage of positive culture results is of great
epidemiological significance. It has led to a situation where the vield of
positives was lower in specimens from chest clinics (0.5% of 411 000 speci-
mens in 1975) than in specimens from nontuberculosis hospitals (0.9% of
154 000 specimens in 1975), This is 2 reversal of the situation 20 years
earlier.

Of 649 isolates between 1961 and 1971, 609 were of M. tuberculosis,
38 of M. bovis and 2 of M. avien, Since the eradication of tuberculosis in
cattle, isolates of M bovis had become very rare. Isolates of M. kansasii
were also infrequent, except in one coal-mining area where they amounted
to 10% of all new isolates,

Systematic testing for resistance of all strains isolated had shown that
the frequency of resistant strains was not increasing.

6.4 Impact of research projects on chemotherapy

Following the introduction of standardized chemotharapy intoe routine
Practice, a cute rate ol 95% was achieved during the perod 1967-74 in
association with a 37% reduction in the duration of hospital stay (to 105
days in 1974), and a 17% reduction in the duration of chemotherapy (to
18 months in 1974). There was an ]18% increase in the number of patients
aged over 63, who now formed 44% of all adult patients treated.
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Between 1967 and 1974 there was in Bohemia and Moravia a 28%
decreuse in new bacillary cases, with 2 rate of 21 per 100000 in 1974, Relapses
decreased by 44% in the same period, with a rate of 5 per 100 000 in 1974.
Chronic sputum-positive cases decreased by 80% to 1 per 100 000 in 1974,
The best index of the efficiency of chemotherapy is the very large fall in
the number of chronic excretors of bacilli, This was confirmed by the absence
of an increase in cases with drug resistance.

In line with the increasing age of patients, routine chemotherapy became
more difficult as shown by studies identifying unfavourable, complicating
factors, such as those observed in patients with serfous concomitant discases,
alcoholics or uncooperative patients. For patients with complicating factors
(35% of the total) the duration of hospital stay was greater: 136 days as
compared with 105 days for the 54% of patients who had no complicating
factors. Of patients diagnosed in 1972-73, 11% died in 2 years, but only 2%
of these deaths were due to active tuberculosis. :

6.5 Impact on socioeconomic aspects of tuberculosis control

In the Samorin study, special attention was given to tuberculosis in
the gipsy poputation, who form 7.5% of the population of 48 190 in the
district. Their age structure was different, with children accounting for
51% whereas, in the rest of the comrmunity, children make up 32% of the
population. The average annual incidence of tuberculosis in the gipsies was
1.82 per 1000, compared with 0.92 per 1000 in the other inhabitants. The
rate of decline of tuberculosis was also less among the gipsies than in the
rest of the population, and the research project showed the need to give
special attention to the gipsy population.

With regard to economic factors, attempts were made to measure,
on the national scale, some of the economic consequences of the decline
of tuberculosis. The average daily number of persons unable to work de-
clined for males from 214 per 100 000 employees in 1960 to 51 per 100 000
in 1974. For females the decline over the same period was from 135 to
20 per 100 (00 employees. The average duration of incapacity fell from
171 days in 1960 to 150 days in 1974, In 1960 there were 7743 newly
granted full invalidity pensions, compared with only 718 in 1974.

The total number of beds in chest hospitals had declined from more
than 20 000 in 1960 to 12 000 in 1974: in 1960 only 3.6% of the beds
were used for nontuberculous patients, but in 1974 this proportion increased
up to 37%.

Full economic evaluation is a difficult problem. However, some of the
criteria mentioned above serve as economic indices in Czechoslovakia.
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6.6 Evaluation of the impact of research projects on the present magnitude
of the tuberculosis problem

The epidemiological studies showed which epidemiological indices
were af the greatest importance, and the trends of these indices in the popu-
lation were observed, in association with the systematic implementation of
standard control measures. The most important indices were the prevalence
of cases of smear-positive respiratory tuberculosis and the ratio of newly
detected smear-positive cases to their total prevalence.

The prevalence of chronic excietors showed the greatest decline between
1967 and 1973, falling by an average of 20% per year, Smear-positive relapses
showed a smaller reduction of 6% per year, while new smear-positive cases
declined by 2% annually. Similar results were shown by cases positive on
culture only.

6.7 Discussion

The present policy of photofluorography was further discussed, and it
was indicated that the policy is under continuous review for early case-finding
purposes. However, the yield of sputum-positive cases is a poor index of its
usefulness.

The reduction of chronic sputum-positive cases occurred largely in the
period 1960-64, and was therefore mainly due to reorganization of chemo-
therapy programmes, rather than the use of newly introduced drugs.

7. EXPERIENCE WITH SYSTEMS OF SURVEILLANCE IN
COUNTRIES OF THE EURQPEAN REGION

7.1 Iatroduction

In this section, contributions by some of the representatives of countries
of the Region are briefly sumnmarized, emphasizing matters concerned with
surveillance, and concluding with a comment on the major différences in
control programmes as revealed at the meeting.

7.2 Contributions from some countries

7.2.1 Algeria

There is a centrally organized system of tuberculosis control. Only
passive case-finding methods are used, with diagnosis based on sputum
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examination. Treatment is by standardized chemotherapy. Evaluation is
based on simple criteria through a central organization. The annual infection
rate is not measured, but the annual incidence of smear-positive cases iz
recorded, and from the reduction in this it is suggested that the annual
infection rate is declining by about 5% per year. Operational surveillance of
the programme is carried out. The main objectives at present are the reduction
of hogpital stay and the reduction of the cost of drugs.

7.2.2 Scotland

This report was based on a study made on tuberculosis notification in
Scotland in 1968. The resulis will be published, and are to be used as the
basis for a continuing system of monitoring tuberculosis control in Scotland
from 1977.

Some points of interest were that though 13.3% of patients died, only
about one third of the deaths were due to tuberculosis. Treatment was gener-
ally successful, and it was noted that bacteriologically negative patients
received as much chemotherapy, and spent almost as long in hospital,
as those with positive sputum. The main problems found were the occurrence
of early deaths, and difficulties arising from neglect of treatment by un-
cooperative patients.

7.2.3 Belgium

The organization of a special commission in 1972 to coordinate tubercu-
losis control measures was reported. Information for earlier years is available
in terms of mortality and morbidity. While the main function of the com-
mission is to coordinate tuberculosis control measures, it is also collecting
information on a uniform basis to assist this work. It is not yet possible to
assess the value of the work of this commission in terms of recognized criteria.

7.2.4 Denmark

Tuberculosis control has for long been established through lung clinics,
with central collection of information through the Danish Tuberculosis
Index. It had been found that the proportion of new smear-positive cases
was highest in those presenting with symptoms (300 examinations to find
1 case, compared with 4000 routine examinations to find 1 case). The pro-
gramrme was thercfore being modified by a 70% reduction of routine exami-
nations, and it was expected there would be little or no effect on case-finding,
The use of BCG at the age of 7 is being continued. The work of the lung
clinjes is being extended to include other chest diseases.
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1.2.5 France

There is central collection of routine data, but there are great difficulties
because of lack of homogeneity. For several years, special studies have been
made in two pilot areas, with the collection of more detailed information
including prevalence as well as incidence. As control improved, the ratio of
prevalence to incidence of sputurn-positive cases fell from 2:1 to 1.3:1,

Efforts are now being made to collect well-organized data centrally in
order to develop a survelllance system which would be integrated with
surveillance of other diseases.

7.2.6 Federal Republic of Germany

Experience showed that the methods used for surveillance prior to
1973 were no longer appropriate, when a revised system was adopted. The
emphasis now is on the collection of data on incidence, not prevalence,
because, with modem treatment, so few patients enter into prevalence data.
Priority is given to bacteriologically positive cases, especially those which
are smear-positive. A special record is maintained of chronic sputum-positive
cases. Surveillance is maintained through existing organizations which deat
with other diseases as well.

7.2.7 Netherlands

There is a peneral downward trend in all the epidemiological indices,
which are routinely recorded. The annual infection rate is routinely measured
and it is now about 2 per 10 000 per year. Monitoring is based on an indi-
vidual record card for each patient, covering the period from first symptom
to some years after completion of effective treatment.

An inereasing relative importance of cases presenting with symptoms
had been noted, especially of patients positive on sputum smear. There is
some concemn at the interval between first symptom and the start of treat-
ment, due partly to delay by patients and partly to delay by the doctors
first consulted.

The great vatue of this monitoring system is that it shows exactly what
is in fact happening during programme implementation.

7.2.8 Hungary

A central institute is responsible for tuberculosis control, operating
through a system of district controls. Statistical information is collected
centrally, the most important index used being based on the occurrence of
sputum-positive cases.
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Mass radiophotofluorography had been, and still is, extensively used
as the main method of case-finding, though the proportion of pew cases
found by this method had fallen to 61% from 69%. Increasing attention
is being given to risk groups. BCG is used routinely. Chemotherapy gave good
results, and chronic caseshad been reduced by 90%. In the future, surveillance
of tuberculosis would be integrated with that of other diseases,

7.2.9 Romaa

There is a central system of data collection in Bucharest making possible
comparison between regions, which has revealed large differences. Members
of the Central Tuberculosizs Research Institute staff have been going out
into the regions to read mass radiography fim and to check on the fulfilment
of control programmes, including BCG vaccination, drug administration,
and quality of bacteriological examinations. The main index is the prevalence
of bacillary sources, and this has been falling, There is continuing evaluation
of programme delivery.

7.3 Comments

From discussions, # became apparent that there are now substanfial
differences in the tuberculosis control programmes as performed in the
different countries of the European Region. Some of these differences have
arisen as the result of active policy decisions based on experience. Passive
case-finding based on symptomatic presentation, and the use of effective
chemotherapy regimens for an adequate period are accepted as essential
in all eountries, and are not further discussed. ‘

The following methods of tuberculosis control now show substantial
differences in the extent to which they are practised. Atiention is drawn
to them as it secms probable that the benefits and costs of these items of
the control programme should be the subject of special scrutiny in indi-
vidual countries as part of the surveillance programme.

(1) Active case-finding  Mass radiophotofluorography it in routine
use in some countries, but not in others. Some countries have never used
this method, others have abandoned its use, mainly because of evidence
of low yields, especially of simear-positive cases. In all countries there is
increasing emphasis on high-risk groups, and especially on patients with
symptoms.

(b) Duration of hospitalfsanatorium stay. Some countries rely almost
cntirely on ambulatory treatment, while in others the majority of even
sputum-negative patients still spend long periods in hospital. The high cost
of hospital treatment was repeatedly emphasized. The only country for which
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overall cost figures were given was Finland, where total expenditure on
tuberculosis amounts to $7 per head of population per annum; more than
half the expenditure is on hospital care, although hospital stay averages
only about 2 months.

(c) Mass BCG vaccination, This is practised in most but not all coun.
tries of the Reglon; in some, routing vaccination is repeated on a number of
oceasions during childhood. There does not as yet appear to be an example of
a country discontinuing routine vaccination, though it was implied during the
Symposium that some countries were considering the matter.

(d) Separated or integrated tuberculosis services. In most countries
tuberculosis control services have developed independently of other services;
in some countries they are still separate, although in others, usually those
with quite low prevalence, their work is being integrated with diagnostic and
treatment services for other chest diseases. Surveillance of tuberculosis has
also tended to be carried out independently of surveillance of other diseases,
but js now being increasingly integrated.

8. CONCLUSIONS

8.1 Present situation of tuberculosis in the European Region

Available information shows that tuberculesis is still 3 major problem
in the European Region. For 1972, deaths from tuberculosis in the European
Region are estimated at 67 360 and new cases at 446 160. There are large
differences in the levels of tuberculosis among the countries of the Region,
but in most, if not all, there is a downward trend — though this trend also
varies from one country to another.

B.2 The concept of tuberculosis surveillance

Participants at the Symposium noted that:

(1) The object of control programmes is to accelerate this downward
trend; the planning of such programmes requires the collection and evaluation
of information about the tuberculosis situation on a continuing basis.

(2) Surveillanee of tuberculosis has therefore to be undertaken involy-
Ing collection of information, so that control programmes can be planned and

implemented and their effectiveness monitored at the health policy planning
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level. Surveillance is 2 continuous process and can be regarded as an iterative
process of data collection and evaluation (“situational analysis”) —~ planning
and programming —+ action (i.e., implementation) - data collection and
evaluation ~ and feedback to modify the programme, if needed.

(3) In data collection after programme implementation, a distinction
exists between:

(2) evaluation of programme delivery, which iavelves assessment
of the technical efficiency of its components, its operational effective-
ness and its cost; and

{b) evaluation of prograrnme impact, which involves assessment of
any change in the tuberculosis situation brought about by the
programme, i addition to the pre-existing downward trend, includ-
ing assessment of change in social and economic factors.

(4) It is important to concentrate on a selective collection of data
that is significant for planning purposes and for the formulation and re-
formulation of programmes.

(5) Surveillance of tuberculosis needs to be organized on a national
scale, and has functions other than planning and implementing specific
control programmes. Sufficiently detailed information should be collected
to make possible useful comparisons between subgroups of the population,
and hence to define high.risk groups. ‘

8.3 Criteria for epidemiological surveillance
The conclusions of the meeting under this heading were as follows:

(1) Criteria for epidemiological surveillance must be based on measure-
ments of infection or disease or death. All may he used positively to give
rates, but some now have a greater value as indicators of failure of some part
of the control programme.

(2) The annuat infection rate has come to be accepted as the best
eriterion of the tuberculosis situation, although there are difficulties in
obtaining the necessary data on a routine and continuing basis in ail coun-
tries.

{(3) The following indices are based on the development of disease:

(a) New smear-positive case rate. A useful index which, however,
is regularly obtained only in a few countries.




(b} New bacteriologically-positive case rate.  Obtained by com-
bining culture-positive with smear-positive results. This technique
has no real advantage as an index over smear-positive case rate (a).

(c) New case rate of bacteriologically-negative or unexamined
cases is available as a separate category from some countries but
is not by itself a useful index.

(d} New case rate, including bacteriologically confirmed and other
cases, is the sum of (b) + (c): this figure is available for most coup-
tres though it has limited value as an epidemiological index. Pro-
vided that standards of notification do not change, it has some
value for showing trends within 2 country over a period of time.

(e) Tuberculous meningitis, especially in children. The occurrence
of cases of meningitis in children should alert authorities to the
need for corrective action and can still be a useful index in some
countries.

(f) Fatients continuing to excrete bacilli for more than a year, or
relapsing after sputum conversion, indicate a failure at some stage
of the control programme, and should be investigated on this basis
s0 that the programme can be improved. The ratio of the total of
sputum-positive cases to the number found positive for the first
time can be used to indicate the size of the problem of persistent
positive cases, and should approach unity as the programime becomes
fully effective.

{8) The occurrence of primary and secondary drug-resistant cases
should be separately recorded and monitored, as they are important
indicators of failures of different parts of the control programme,
and the need for corrective action.

(4) Tuberculosis mortality rate, traditionally the most important index,
is not a useful index any longer. It is important to continue to record deaths
from tuberculosis, so that they can be the subject of study to obtain infor-
matien to improve the control programme.

8.4 Criteria for the evaluation of the social and economic aspects of the
tuberculosis problem

Here, the Symposium participants’ conclusions were that:
(1) Socid indices

{#) The scale of the disability problem can be measured by the
total number of working days lost, and the severity of disability

37




can be measured by the mean number of days or months lost per
case,

(b) Temporary disability can be measured by the number of per-
sons disabled by tuberculosis as a percentage of all tuberculous
patients, or of the total working population.

(c) Permanent disability can be measured by the number of pa-
tients permanently unfit for work, as a percentage of all tuberculous
patients, or of the total working population.

{d) The importance of disability from tuberculosis relative to
disability from other discases should also be recorded and analysed.

(¢) A sociodemographic index can be derived by measuring excess
mortality, which should be done for separate age- and sex-groups.
It can conveniently be summarized as loss of life expectancy, either
for the total life span, or restricted to the age of working life.

(2) Economic indices

{2) Financial cost to the community of expenditure on services
for prevention, diagnosis and treatment. Such costs could be ex-
pressed either as a total cost to the community, or per head of
population, or as a cost for each case of tuberculosis.

{b) There is also an economic loss to the community by loss of pro-
duction of workers disabled by tuberculosis, either temporarily or
permanently, or by premature death, Such losses can be expressed
in monetary terms, though they have so far rarely been measured.
It was noted that the payment of sickness insurance was not an
economic loss, but a transfer within the economy.

{3) Other socipeconomic losses

There are other losses or costs in terms of human or personal suf-
fering from disability or death. At this stage it is not regarded as
possible to formulate a useful index, but the existence of this
additional form of loss was noted.

8.5 Impact of research projects on tuberculosis surveillance in Czechoslovakia
The following were the conclusions of participants in the Symposium:

{1) The Czechoslovak research projects have shown a definite impact
on the tuberculosis problem in the research arcas (as well as in the whole
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country) and demonstrated that some indices are useful for measuring the
effect of tuberculosis programumes. The same applies to the socioeconomic
indices which are already used ont a national scate.

(2) Nevertheless, the present routine system of data collecting and
monitoring does not give all the information needed for distinguishing be-
tween the programme delivery and its impact.

(3) The recording and monitoring system should be modified in order
to meet this aim and thereby to improve tuberculosis surveillance.
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