
Introduction

The Central Health Region (CHR) of Catalonia
(Figure 1) designed a tuberculosis control program (the
CHR Tuberculosis Program) in 1985. In addition to its
mandatory objectives—to obtain real knowledge about
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OBJECTIVE: To assess tuberculosis control in the Central
Health Region, Catalonia, Spain, from the implementation
of the area’s Tuberculosis Control Program in 1986 until
the year 2000.

METHOD: To study the epidemiological profile of tuberculo-
sis and the outcome of the following control measures in spu-
tum smear-positive patients: final outcome of treatment and
monitoring, and the percentage of patients for whom a contact
investigation (CI) was carried out. Tuberculosis control is con-
sidered effective if the sum of noncompliant patients, plus the
cases in which treatment failed, plus the patients transferred
out remains below 10% of the cohort of patients studied, and
if a CI has been conducted in at least 80% of this cohort.

RESULTS: The number of cases reported was 6326, of
which 7% were retreatments. A total of 5865 new cases was
detected. Of these, 5652 (96%) were patients born in Spain.
The number of cases reported annually peaked in 1990 (474)
and then declined continuously until 2000, when it was 54%
lower (220). Foreign-born patients numbered 213 (4%), and
95% of them came from countries with a high prevalence of
tuberculosis. In the cohort of patients studied between 1997
and 2000, the sum of noncompliant patients, plus cases in
which treatment failed, plus the patients transferred out
came to 11%. Since 1994, a CI has been carried out for over
80% of patients, and this figure reached 92% in 2000.

CONCLUSIONS: We consider that a substantial degree of tu-
berculosis control has been achieved given the decline in tuber-
culosis morbidity among people born in Spain, the fact that the
percentage of noncompliant patients, treatment failures and
transfers was only slightly over 10%, and that a CI has been
conducted for over 80% of patients since 1994 (92% in 2000).
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El control de la tuberculosis en la Región Sanitaria
Centro de Cataluña durante el período 1986-2000

OBJETIVO: Valorar el control de la tuberculosis en la
Región Sanitaria Centro de Cataluña desde el inicio de
su Programa de la Tuberculosis en 1986 hasta 2000.

MÉTODO: Estudio de la evolución epidemiológica de la
tuberculosis y el resultado de las siguientes medidas de
control en los enfermos con baciloscopia de esputo posi-
tiva: resultado final de su seguimiento y tratamiento y
porcentaje de enfermos con estudio de contactos (EC).
Se considera que el control de la tuberculosis es correcto
cuando la suma de no cumplidores del tratamiento, fra-
casos terapéuticos y traslados no supera el 10% de la co-
horte de enfermos estudiados y si se ha realizado el EC
en, al menos, el 80% de estos enfermos.

RESULTADOS: El número de enfermos declarados fue
de 6.326, y el porcentaje de retratamientos, del 7%. Se
encontraron 5.865 casos nuevos. La cifra de los pacientes
nacidos en España fue de 5.652 (96%) y el año 1990 fue
en el que se presentaron más notificaciones (474) con des-
censo continuado del 54% hasta 2000 (220). La cifra de los
pacientes nacidos fuera de España fue de 213 (4%), de los
que el 95% procedía de países de alta prevalencia tuber-
culosa. En la cohorte de enfermos de 1997-2000, la tasa
de no cumplidores, traslados y fracasos fue del 11%. En
cuanto a los enfermos con EC, desde 1994 se venía supe-
rando el 80% hasta alcanzar el 92% en 2000.

CONCLUSIONES: Dada la tendencia descendente de la
morbilidad tuberculosa en los nacidos en España, la muy
discreta elevación por encima del 10% de no cumplido-
res, traslados y fracasos y haber superado el 80% de en-
fermos con EC desde 1994 hasta alcanzar el 92% en
2000, consideramos que se ha logrado un notable grado
de control de la tuberculosis.
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the current situation and trend of the tuberculosis
endemic, and to put into place the measures necessary for
its control—the program was also designed to monitor
the final outcome of these measures and assess the
results.1 Until 1985, tuberculosis surveillance in the CHR
basically consisted in obtaining notification of the cases
diagnosed rather than assessing the results achieved by
the control measures in place. The essential components
of a tuberculosis control program are the diagnosis of
cases of active tuberculosis, the correct treatment of these
patients, and the identification and treatment of infected
persons at risk of developing the disease.2

The initial results of the program were reported 5
years after its implementation at the World Conference
of the American Thoracic Society and the International
Union against Tuberculosis and Lung Disease, held in
Boston in 1990.3 Seven years later came a second study
which, in addition to reporting results, also evaluated
the cooperation between the program’s staff and the
health care personnel of the CHR.4

The aim of the present study was to assess the degree
of tuberculosis control achieved during the first 15
years the CHR Tuberculosis  program was in effect
(1986-2000) and to report on the results.

Materials and Methods

The CHR of Catalonia (Figure 1), with 1 317 059 inhabitants,
comprises an area of 6577 km2. The population has increased by
7% since 1991. Since the birth rate and death rate have remained
stable, this increase must be attributed to migration. Migration
into the area is mainly internal, coming from other parts of
Spain, although recently the number of immigrants from other
countries has been increasing. Some 75% of the population is
concentrated in 30% of the area of the CHR, where the
predominant activity is industrial and the largest cities (Sabadell
and Terrassa) are located. In the rest of the region, agricultural
activities are important in addition to industry, and Manresa,
Granollers, Vic and Berga are the most important towns.5 The
CHR’s public health network comprises 73 primary care clinics,
13 general hospitals (7 referral) with 3036 hospital beds, and 17
long-term care facilities with 757 beds.5

The CHR Tuberculosis Program was designed in 1985 by a
team of specialists from the Hospital de Enfermedades del Tórax
in Terrassa,1 and was implemented in 1986. It has a central office,

and the operating model is based on the active participation of the
CHR’s public and private health care services. 

Health service personnel notify the central office of all
diagnosed cases of tuberculosis by submitting a form called the
“Extended Declaration of Tuberculosis Disease.” This
document is composed of three auto-calculating sheets, the first
of which is used to record the following information: name of
notifying doctor and clinic, and the patient’s name, personal
details, place of birth, and social situation. In addition, this sheet
details the clinical and radiologic characteristics of the disease,
findings of microbiology and pathology, risk factors for the
development of tuberculosis, history of chemoprophylaxis or
antituberculosis treatment, and current medication and
treatment. The second sheet, or Final Declaration (FD), includes
the following information: side effects; results of bacteriology
during and on completion of treatment; and whether or not the
patient completed treatment, died, or was transferred out. The
first sheet is sent to the central office when the patient is
diagnosed, and the second (the FD) when he or she completes
treatment, abandons treatment, dies or is transferred to another
center or facility. The central office takes the necessary steps to
obtain information about the final outcome of patients who
transfer out. The third sheet, which contains all of the above
information, is retained by the notifying doctor.

The contact investigation (CI) is conducted by the doctor or
clinic where the patient was diagnosed or by the corresponding
primary care team. The investigation is carried out according to
an established protocol, which stipulates the following steps:
contacts must be identified and their personal details recorded, a
tuberculin test is performed in all cases unless there is a clear
history of positive results, and a clinical and radiological
evaluation may be undertaken. The results are sent to the central
office in a document designed for this purpose, which details
the contacts identified, registered and studied, the results of the
tuberculin test and of the radiologic investigation (if one is
carried out), the diagnosis, and the treatment plan adopted.1

The program’s central office publishes an annual report
which summarizes the number and characteristics of the cases
notified during the calendar year covered by the report by way
of the first sheet of the Extended Declaration. This report also
includes the follow-up data reported on the second sheet or FD
relating to the cohort of patients from the preceding year. This
procedure was recommended after the implementation of the
program.6 The central office also collaborates with the CHR
health service in the diagnosis and treatment of infected
persons and patients who have developed active tuberculosis.
Furthermore, the central office is responsible for carrying out
CIs when these involve collective environments, such as
workplaces, educational institutions, etc.1
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At the outset, protocols were drawn up for the diagnosis and
treatment of tuberculosis infection and disease, which include
criteria that define completion of treatment in both cases.7
These protocols are based on national and international
guidelines 9-16 and were subsequently updated, extensively so in
a recent publication.8

In order to assess the degree of tuberculosis control in the
CHR, on the basis of the program’s registers, two parameters
were studied: the evolution of the epidemiological profile of
tuberculosis between 1986 and 2000 and the results of the
mandatory measures undertaken to control the disease
(treatment and CIs) during this period. 

The study of the epidemiological profile was based on the
number of cases notified involving people resident in the CHR
(both new cases and retreatments) and on the annual evolution
of this figure. New cases resident in the CHR were classified
according to their place of birth: Spain or elsewhere. The
following parameters were studied with respect to new cases
involving persons born in Spain: the evolution of the annual
incidence (total number of new cases and new cases with
positive sputum smear for Mycobacterium tuberculosis in their
diagnosis); and distribution by age groups (<15 years old, 15-
29, 30-59, and >59). These age groups were chosen with a
view to monitoring the evolution of tuberculosis in children
(<15 years old) and in adolescents and young adults (15-29
years old), since this population represents a sentinel marker
for the evolution of risk of infection in a community, an
important parameter in the assessment of the trend in
tuberculosis cases.17 The incidence was calculated using the
census figures for the resident population of the CHR,
excluding the foreign-born population.18 Given the importance
of infection with human immunodeficiency virus (HIV) as a
risk factor for the development of tuberculosis,19 the trend
of the frequency of association between acquired
immunodeficiency syndrome (AIDS) and tuberculosis was
also studied. In the population of foreign-born cases, we
studied the annual evolution of the number of cases by
birthplace.

The results of the mandatory tuberculosis control measures
were studied in all cases with positive sputum smear at the time
of diagnosis (new cases and retreatments, whether or not the
patients were born in Spain). The time elapsed between the
onset of symptoms and the start of treatment was also studied
as part of the evaluation of the mandatory control measures.
(This parameter was studied in the cases reported in 1986,
1990, 1995, and 2000, with the calculation in weeks of the
mean, median, and mode.) Particular attention was paid to the
analysis of the final outcome of the treatment and follow up of
patients, and whether or not a CI was carried out. 

On the basis of the data provided by the FD and following
current guidelines,20 the patients of each annual cohort, and
separately new cases and retreatments, were classified using the
following definitions: died (if death occurred during the course
of treatment, and irrespective of its cause), transfers out
(individuals who transferred out of the jurisdiction of the CHR
and were lost to follow up), treatment failures (persistence of
positive sputum smear 5 months after the start of treatment or
later, or a positive result occurring after a negative result),
defaulters (noncompliant patients whose treatment was
interrupted for 2 consecutive months or longer), cures (patients
who completed treatment and had a negative sputum smear at
the end of treatment and on at least one prior occasion),
treatment completed (patients who completed treatment but who
do not meet the criteria to be classified as either cures or
treatment failures; this group included patients who had
completed treatment but had only a final negative sputum smear,
or only a negative smear in some preceding month, or else who
had no bacteriological result on record), cures/treatment
completed (the sum of the patients corresponding to the two
preceding classifications).

All the patients classified as cures/treatment completed had
completed the treatment, a necessary condition for accepting
that the patient was cured, since the efficacy of antituberculosis
treatment is based on controlled treatment trials that have
demonstrated the treatment regimen that must be followed.10-14

Tuberculosis control is considered effective if the sum of the
patients who do not adhere to treatment (defaulters), plus the
treatment failures, plus the transfers out remains below 10% of
the cohort of patients studied.6

With respect to the CI, we analyzed the annual proportion of
cases in which a CI was carried out among persons living with
the patient, as well as frequent family, workplace, and leisure
contacts. The outcome of all the CI’s undertaken was also
studied. 

Results

Epidemiological Evolution of Tuberculosis in the
Central Health Region of Catalonia

Between 1986 and 2000, a total of 6326 cases was
reported (new cases: 5865; retreatments: 461) (Table 1).
The number of new Spanish-born cases was 5652 (96%)
and that of new foreign-born cases was 213 (4%). Table 2
and Figure 2 show the annual evolution of the incidence
of new Spanish-born cases, and Figure 3 shows that of
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Figure 2. Tuberculosis in the
Central Health Region. Incidence
rate of new cases among people
born in Spain, 1986-2000. 



their distribution by age groups. Table 3 and Figure 4
show the evolution of the association of AIDS and
tuberculosis. New cases decreased from 474 in 1990 to
220 in 2000 (a 54% decrease), with a continuous decline
in new cases in both the <15 years old age group and the
15-29 year old group (Figure 3). The association of
tuberculosis cases and AIDS peaked in 1994 (19.7%) and
then declined to 10.9% in 2000 (Table 3). Figure 5 shows
the annual evolution of the number of new foreign-born
cases (the highest number recorded was in 2000). The
place of origin of these patients was distributed as
follows: North Africa and the Sahara, 134 (63%); sub-
Saharan Africa, 34 (16%); Latin America, 18 (8%); Asia,
12 (6%); Eastern Europe, 4 (2%); European Union, 11
(5%). In all, 95% of these cases came from countries
with a high prevalence of tuberculosis.21

Results of the Mandatory Tuberculosis Control Measures 

The following are the means (SD), medians (range)
and modes of the times that elapsed between onset of
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TABLE 1
Tuberculosis in the Central Health Region, 1986-2000. 

Cases Reported

Year Total No. New Cases Patients Treated
of cases Previously or Retreatments

1986 383 361 22 (6%)
1987 374 352 22 (6%)
1988 440 421 19 (4%)
1989 442 421 21 (5%)
1990 510 489 21 (4%)
1991 466 442 24 (5%)
1992 527 481 46 (9%)
1993 509 460 49 (10%)
1994 504 452 52 (10%)
1995 486 454 32 (7%)
1996 400 366 34 (9%)
1997 374 337 37 (10%)
1998 338 311 27 (8%)
1999 296 265 31 (10%)
2000 277 253 24 (9%)
1986-2000 6326 5865 461 (7%)
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Figure 3. Tuberculosis in the
Central Health Region. Evolution
of the number of new cases among
people born in Spain by age
groups, 1986-2000. 

TABLE 2
Tuberculosis in the Central Health Region, 1986-2000.

Incidence of New Spanish-Born Cases

New Spanish-Born With Positive Sputum 
Cases Smear

Year Number Incidence* Number Incidence*

1986 359 27.3 205 15.6
1987 348 26.4 148 11.2
1988 419 31.8 204 15.5
1989 417 31.7 197 15.0
1990 474 36.0 161 12.2
1991 427 32.4 158 12.0
1992 467 35.5 149 11.3
1993 443 33.7 140 10.6
1994 432 32.8 138 10.5
1995 428 32.5 140 10.6
1996 349 26.5 105 8.0
1997 321 24.4 95 7.2
1998 298 23.0 97 7.5
1999 250 19.3 90 7.0
2000 220 17.0 75 5.8

*New cases/100000 inhabitants born in Spain.

*AIDS indicates acquired immunodeficiency syndrome.

TABLE 3
Tuberculosis in the Central Health Region, 1986-2000. 

New Cases Among People Born in Spain Associated 
With AIDS*

Year New Cases With AIDS

1986 359 1 (0.3%)
1987 348 4 (1.1%)
1988 419 13 (3.1%)
1989 417 18 (4.3%)
1990 474 31 (6.5%)
1991 427 62 (14.5%)
1992 467 63 (13.5%)
1993 443 72 (16.3%)
1994 432 85 (19.7%)
1995 428 57 (13.3%)
1996 349 39 (11.1%)
1997 321 27 (8.4%)
1998 298 32 (10.7%)
1999 250 33 (13.2%)
2000 220 24 (10.9%)



symptoms and diagnosis. In 1986, the mean was 7.7
(6.4) weeks (2-28 weeks); the median was 4, and the
mode, 4. In 1990, the mean was 6.6(6.8) weeks (2-28
weeks); the median, 4, and the mode, 4. In 1995, the
mean was 7.1(6.1) weeks (2-32 weeks); the median, 4,
and the mode, 2. In 2000, the mean was 7.0(6.5) weeks
(2-32 weeks); the median, 4, and the mode, 2.

On the basis of the data recorded in their FDs, the
patients of each annual cohort were classified using the
definitions stipulated by the guidelines mentioned above.20

Tables 4 and 5 show that the number of patients without
an FD declined every year, particularly after 1993. After
1997, an FD was available for all new cases, and since
1994 for all retreatments. Table 6 shows the final outcome
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TABLE 4
Tuberculosis in the Central Health Region, 1986-2000. Final Outcome of Treatment and Monitoring 

of New Cases of Tuberculosis With Positive Sputum Smear (Spanish-born and Foreign-born)*

Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number 206 150 205 199 165 163 155 150 146 151 122 111 100 97 89
Without FD 75 38 61 53 44 48 28 2 3 9 2 0 0 0 0

(36%) (25%) (30%) (27%) (26%) (29%) (18%) (1%) (2%) (6%) (2%)
Deaths during 9 7 7 7 5 10 6 15 12 12 10 8 11 7 7 

treatment (5%) (5%) (3%) (3%) (3%) (6%) (4%) (10%) (8%) (8%) (8%) (7%) (11%) (7%) (8%)
Cures 47 19 23 25 21 19 23 22 11 26 18 18 15 14 15
Treatment 71 75 93 92 82 82 85 97 100 95 84 74 64 67 60

completed 
Cures/treatment 118 94 116 117 103 101 108 119 111 121 102 92 79 81 75 

completed (57%) (63%) (57%) (59%) (62%) (62%) (70%) (79%) (76%) (80%) (83%) (83%) (79%) (84%) (84%)
Defaulters 4 10 20 22 11 1 13 13 20 8 7 8 9 8 6
Treatment failures† 1 1 
Transfers out 1 1 2 3 1 3 1 1 1
Defaulters 4 11 21 22 13 4 13 14 20 10 8 12 10 10 7 

+treatment failures (2%) (7%) (10%) (11%) (9%) (3%) (8%) (10%) (14%) (6%) (7%) (10%) (10%) (9%) (8%)
+transfers out

*FD indicates final declaration.
†These two patients were included in the retreatments group (Table 5). Both began an alternative treatment and were cured. 



for all cases (new and retreatments) recorded from 1997 to
2000, all of whom had an FD. This tables shows that the
sum of the defaulters, plus the treatment failures, plus the
patients who transferred out represents 11% (9% of new
cases and 21% of retreatments).

A CI was carried out in 26% of the cases reported in
1986, in 45% of those reported in 1990, and in 80% in
1994. This percentage remained above the 80% level
from 1995 until 2000, by which time it had reached 92%
(Figure 6). Since 1986, 6191 contacts have been
investigated, giving rise to the detection of 2875 infected
individuals (46%) and 157 persons with active disease
(3%). Chemoprophylaxis was indicated in 2079 patients.

Discussion

It is necessary to identify the trend of endemic
tuberculosis in order to assess how well it is being
controlled.21,22 Hence, new cases must be separated from
cases that have been treated previously21-23 because it is
the annual evolution of the appearance of new cases

(incidence) that reflects the trend of endemic
tuberculosis, as stressed by Styblo.22 The evolution of the
percentage of retreatments also reflects the situation of
tuberculosis control. This percentage should not exceed
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TABLE 6
Tuberculosis in the Central Health Region. Final Outcome 

of Treatment and Monitoring of New and Repeat Cases 
of Tuberculosis During the Period 1997 to 2000 

(Spanish- and Foreign-born). All Cases With Final
Declaration

New Cases Retreatments Both

Deaths during
treatment 33 (8%) 5 (9%) 38 (8%)

Cures/treatment
completed 327 (83%) 41 (70%) 368 (81%)

Defaulters 31 7 38
Treatment Failures 0 0 0
Transfers out 6 5 11
Defaulters + failures +

transfers out 37 (9%)* 12 (21%)* 49 (11%)

*χ2-test. Significant difference: P <.05.

TABLE 5
Tuberculosis in the Central Health Region, 1986-2000. Final Outcome of Treatment and Monitoring in the Cases 

of Tuberculosis (Retreatments) with Positive Sputum Smear (Spanish- and Foreign-born)*

Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Number 10 20 12 10 15 17 23 33 32 14 15 19 16 15 8
Without FD 1 6 4 7 9 9 2 2 0 0 0 0 0 0 0

(10%) (30%) (33%) (70%) (60%) (53%) (9%) (6%)
Deaths during 1 1 1 2 4 6 3 2 2 1
treatment (5%) (10%) (6%) (9%) (12%) (19%) (20%) (11%) (13%) (7%)

Cures 4 2 2 2 3 4 10 10 5 9 9 8 5 1
Treatment 3 5 4 2 3 3 6 13 11 6 1 4 4 5 5
completed

Cures/treatment 7 7 6 2 5 6 10 23 21 11 10 13 12 10 6 
completed (70%) (35%) (50%) (20%) (33%) (35%) (43%) (70%) (65%) (79%) (67%) (68%) (74%) (66%) (75%)

Defaulters 2 5 2 1 1 9 3 5 3 2 4 3
Treatment 1 1 
failures†

Transfers out 2 1 2
Defaulters 2 6 2 1 1 9 4 5 3 2 4 2 4 2 
+treatment failures (20%) (30%) (17%) (7%) (6%) (39%) (12%) (16%) (21%) (13%) (21%) (13%) (27%) (25%)
+transfers out 

*FD indicates final declaration. 
†After alternative treatment was started a cure was achieved in one case, and the other patient did not complete treatment. 
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10% to 20%.14 In the CHR, retreatments represent 7%
(Table 1), and this figure is similar to that reported for
Catalonia as a whole (6.3%).24

New cases were analyzed separately depending on
whether the patients were Spanish-born or foreign-born,
since 95% of the latter come from countries with a high
prevalence of tuberculosis, and it is, therefore, highly
probable that they were infected before coming to Spain.
Mycobacterial genome studies have shown that in most
patients originating from countries with a high
prevalence of tuberculosis, the illness is due to the
reactivation of tuberculosis infection acquired in the
patient’s place of origin.25,26 Moreover, according to
various studies carried out in countries where the
number of immigrant patients with tuberculosis is higher
than in the CHR, transmission of the disease to the
native population has not been demonstrated, has been
sporadic, or has occurred only in small numbers.21,25,26

In developed countries with a long history of high
levels of immigration, a decline has been observed in the
incidence of new cases of tuberculosis in the native
population despite the existence of a rise in the number of
immigrants with the disease.21,27 It appears that endemic
tuberculosis affecting native populations and that
affecting immigrant populations evolve separately, with
only sporadic reciprocal influence. The incidence and
morbidity of tuberculosis should, therefore, be studied
separately in each population, making it possible to obtain
more information about the impact of a foreseeable
increase in immigration in our environment. The number
of new foreign-born cases in the CHR could not be
evaluated quantitatively until 2000 (Figure 5). In 2001 and
2002, 34 and 48 cases were reported respectively
according to the tuberculosis program records.

The highest number of new cases of tuberculosis
involving persons born in Spain was recorded in 1990, 4
years after the start of the program. This pattern is
attributable to the progressive increase in the number of
notifications rather than to any annual increase in
tuberculosis morbidity. This is confirmed by the paradox
that the highest number of smear-positive patients
corresponds to the first 4 years of the program when the
reported tuberculosis morbidity was lower than during the
1990-1995 period, when the number of smear-positive
patients declined (Table 2). It is a known phenomenon
that the number of notifications increases after the first
few years of the implementation of any program.17

In the CHR, the decline in new Spanish-born cases
since 1990 has been 54%, similar to the decline
observed in cases among individuals born in the United
States of America (55% during the same period).27 The
decline in tuberculosis morbidity in our region, and the
consequent decrease in the risk of infection have favored
a continuous decline in the incidence of the disease
among children (<15 years of age) and adolescents and
young adults (15-29 years of age) (Figure 3). In 1998,
patients belonging to the 30 to 59 and >59 years age
groups predominated, reflecting the decline in the risk of
infection among the younger cohorts.17

This decline in tuberculosis morbidity has not been
affected by the appearance of the infection as a result of
HIV. In 1986, only one case of tuberculosis with HIV
infection was reported in the CHR, and this figure
increased to 31 in 1990, the year with the highest
tuberculosis morbidity. The number of cases of
tuberculosis associated with HIV infection reached 85 in
1994, representing an increase of 174% with respect to
1990, but in this year tuberculosis morbidity had already
declined by 9% with respect to 1990 (Table 3). Since
1994, the total annual number of new cases of
tuberculosis has declined in parallel with the number of
new cases of tuberculosis associated with HIV infection
(Figure 4), which fell from 85 in 1994 to 24 in 2000
(Table 3).

In developed countries like Spain, tuberculosis is self-
limiting because each smear-positive patient (the ones
who maintain the endemic) does not usually give rise to
the 20 infected individuals necessary to generate another
smear-positive patient in order to maintain the endemic at
the same level.17 (Of 20 infected individuals active disease
will develop in only 10%, that is, 2 individuals, and only
half of these, or 1 individual, will have a positive sputum
smear.) If, in addition, an effective treatment, such as that
currently available, significantly shortens the period
during which the patient is contagious, it is easy to see
that antituberculosis treatment is the most productive way
of accelerating the decline of endemic tuberculosis,
especially if started promptly.2,28

In the CHR, the mean time that elapsed between
onset of symptoms and start of treatment in smear-
positive patients was 7.7 weeks in 1986, and it was
lower subsequently (6.6 in 1990, 7.1 in 1995 and 7.0 in
2000). The fact that the mode has gone from four to two
weeks since then25 reflects this decrease.

According to Styblo and Salomao,29 in order to achieve
effective tuberculosis control, the percentage of smear-
positive patients who complete treatment must remain
≥80%, which, if we assume an estimated mortality of 4%
to 5%, represents a percentage of defaulters of between
10% and 15%. One of the objectives defined by the World
Health Organization is a cure rate of 85%, a percentage
which, taking into account a probably inevitable
minimum of 5% of deaths (due to tuberculosis and other
causes), leaves 10% of the patients, a group
fundamentally composed of defaulters, transfers out, and
treatment failures.6,20

In our program, the final outcome for each patient is
reported in the FD, a form completed by the doctor who
has followed up on the patient, and who, in most cases, is
the same physician who diagnosed and reported the case.
This is the most desirable model, and the one
recommended in the guidelines.6 Table 4 shows that,
between 1986 and 1992, the percentage of new cases in
which no FD was available went from 36% to 18%, and
the percentage of cured patients who had completed
treatment went from 57% to 70%. During the period
1993 to 1996, when the number of patients without an
FD declined considerably, the percentage of cured
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patients who had completed treatment was between 76%
and 80%; and when there were no longer any patients
without an FD (1997-2000), this percentage continued to
increase, ranging between 79% and 84%. This evidences,
as is logical, that in order to avoid a false assessment of
tuberculosis control in a cohort of patients, the final
outcome should be known for all of them.

Although FD’s have been available for all retreatments
since 1994, in order to evaluate all smear-positive patients
(both new cases and retreatments), and to assess the
degree of tuberculosis control, the study paid particular
attention to the period from 1997 to 2000, during which
an FD was available for every patient. During this period,
and referring to all cases (new cases and retreatments),
81% of patients were classified as cure/treatment
completed, 83% of new cases and 70% of retreatments
(Table 4). In a study carried out in 6 autonomous
communities in Spain (Asturias, Catalonia, Galicia, La
Rioja, Murcia, and the Basque country) during the period
from 1996 through 1997, 69.7% of patients completed
treatment, but the final outcome was not known in
11.5%.30 According to the published literature,6 the
percentages of patients who adhered to treatment in
various European Union countries were as follows: Italy,
83% (1995-1996); Holland, 82% (1995); Germany, 68%
(1994-1995); and France, 66% (Paris, 1992).

If a patient does not complete treatment, not only is
the cure not admitted, in addition, this failure may have
unfavorable repercussions on tuberculosis control.10-14

Recent guidelines recommend that in order to improve
the degree of control of endemic tuberculosis, it is more
effective to work on the percentage of noncompliant
patients rather than on that of compliant patients, since
noncompliant patients will come to represent a source of
infection alongside those that appear among new cases.
Tuberculosis control is considered to be effective when
the number of defaulters, plus the number of treatment
failures and transfers out remains below 10% of the
patient cohort being evaluated.6 In the CHR during the
period 1997-2000, this combined group represented 9%
of new cases, 21% of retreatments, and 11% of all cases
(new cases and retreatments) (Table 6). During the same
period, the proportion of defaulters was also high among
alcoholic patients and immigrants.31

While the treatment of patients is fundamental for
tuberculosis control, the investigation of the contacts of
contagious patients is also important, since this facilitates
the active detection of persons with tuberculosis as well as
recently infected individuals at high risk for developing
the disease.2,28,32 Although not all infected individuals
discovered during the course of these investigations are
necessarily recently infected, this activity is the only way
of detecting them. 

Treatment of latent tuberculosis infection (TLTI), or
secondary chemoprophylaxis, contributes to the control
of tuberculosis because it prevents future cases.33

However, not all infected individuals are going to
progress to disease, since the risk of developing active
tuberculosis depends on certain conditions.16 Obviously,

TLTI will prevent a greater number of eventual
tuberculosis cases among infected people at high risk of
developing the disease, such as recently infected
individuals, than among low-risk individuals, although
the number of disease cases prevented will also depend
on the efficacy of the TLTI and the patients’ adherence to
the treatment regimen.33 Thus, in order to obtain the
maximum benefit for tuberculosis control from the CI,
or, in other words, in order to prevent the largest possible
number of patients from developing active disease, the
investigation program should envisage treatment of the
infected individuals detected with the most effective
TLTI regimen, ensuring total or maximum adherence.16,33

In the early years of the program, CIs were carried out in
only a small percentage of cases. However, by 1994, this
figure had increased to 80%, subsequently remaining above
this level and reaching 92% in 2000 (Figure 6), thereby
achieving and surpassing the objective established in the
CHR plan for the period 1999-2001 (a CI in 85% of
diseased patients with positive sputum smears).34 In
Catalonia as a whole, this percentage was 87% in 2001.35

The investigation of 6191 contacts between 1986 and 2000
produced the expected percentage32 of infected and ill
individuals, and this figure is similar to the corresponding
figure for Catalonia as a whole.35

During the initial phase of the program, particular
attention was paid to the final outcome of treatment in
smear-positive patients, and less to obtaining information
concerning the adherence to TLTI of infected individuals
detected during the course of a CI. However, since 2001,
once the process for obtaining information about the final
outcome of the treatment of diseased patients had been
consolidated,8 the program has emphasized the need to
obtain an FD of completion of TLTI, which is also an
important datum for the assessment of the degree of
tuberculosis control attained. Nonetheless, information is
available for the period 1986 through 2000 from certain
centers in the CHR, which reported adherence
percentages of >80% for the regimen of 9 months with
isoniazide,36,37 the most effective TLTI.16

Our conclusion is that during the 15 years the CHR
Tuberculosis Program has been in place, a notable degree
of tuberculosis control has been achieved. This is
demonstrated by the declining trend of tuberculosis
morbidity, similar to that in other developed countries27;
by the decline in tuberculosis morbidity in sentinel age
groups (<15 and 15-29 years old); and by the fact that in
the last 4 years the sum of defaulters, treatment failures
and transfers out represented 11% of the total of all new
cases and retreatments with positive sputum smear (Table
6), a figure only slightly higher than the 10% considered
desirable.6 Further evidence of effective control is seen in
the high percentage (92%) of CIs carried out. 
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