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Leprosy has become rarer worldwide. It is
clear that the prevalence rate decreased: in
32 countries with the highest prevalence, it
fell by 86.7% during the 1988-1999 period
("), It is not clear, however, that the new
case detection rate is decreasing: in fact, the
rate in the same period fell only 4.0% (7).

The prevalence rate in Brazil, the country

with the second greatest number of cases of

leprosy detected each year ('%), has declined

during the 1990s since the introduction of

new criteria for releasing patients. Con-
versely, the new case detection rate (NCDR)
has increased both in the 1980s and in the
1990s (*). A recent report from the Brazilian
Ministry of Health showed a rise in the
NCDR (per 10,000) among individuals aged
14 years old or younger in the whole coun-
try of 0.59 in 1994, 0.63 in 1995, 0.68 in
1996 and 0.72 in 1997 (7). In some places,
this rise in the NCDR was observed before
the implementation of multidrug therapy
(MDT) and continued afterwards.

Motta, et al. (*), looked at Brazilian data
from 1969 to 1987, a period during which
the NCDR increased dramatically. and the
proportion of paucibacillary cases also in-
creased. The authors interpreted these find-
ings as suggesting that the increase in
NCDR reflected a real rise in the incidence
of the disease rather than better detection.
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In a more recent study, Andrade, et al. ('),
looked at the NCDR from 1987 to 1995 for
Brazil as a whole. They reported a statisti-
cally significant correlation between the an-
nual national NCDR and the number of
trained technicians from 1987 and 1995.
The authors concluded that the increase in
the NCDR in Brazil was due mostly to op-
erational improvements.

The purpose of this text is to describe the
trend in the NCDR in the State of Bahia,
Brazil, during a period of 14 years, which
includes the periods covered in the two
studies by Motta, et al. (*), and Andrade, et
al. ('). In this analysis we explore whether
trends in age, sex, clinical form and grade
of disability shed light on the reasons for
the increase in the NCDR in Bahia.

MATERIALS AND METHODS

This work presents a time-trend study of
leprosy occurrence from 1974 to 1997 in
the State of Bahia. This state is located in
the Northeast Region of Brazil, with a
population of nearly 12.530,000 inhabitants
(census of 1996). The municipalities with
the highest prevalence and detection rates
are in the countryside.

The data were obtained from Hospital de
Referéncia Dom Rodrigo de Menezes
(HRDRM). the reference medical facility
for leprosy in Bahia. Leprosy is reported
through compulsory notification, by means
of standard forms, which are forwarded
from the health services to the State Health
Department where the data on individual
patients are stored in a computerized data
file. This data set provided the numerators
for the estimation of the annual NCDR. The
population denominators were a linear in-
terpolation from population estimates de-
rived from four censuses (1970, 1980, 1991
and 1996) and extrapolations for 1997.

The trend in detection rate was presented
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Fic. 1. New case detection rate of leprosy per 10,000 inhabitants. Bahia, Brazil, 1974-1997.

according to the following variables: sex,
year of birth, date of diagnosis, date of re-
lease, clinical form and disability. We used
the clinical form classification adopted by
the Brazilian leprosy control program in
which cases are classified in four basic forms
('"): lepromatous, tuberculoid, indeterminate,
and dimorphous. The NCDR was presented
per 10,000 individuals. Sex ratio was defined
as the male-to-female ratio of incidence
rates, and age ratio as the ratio of the inci-
dence rate among the 50-and-older age
group to the incidence rate among the 14 and
younger age group, as before presented in
other studies cited by Irgens and Skjaeven
(). Cases were classified for disability ac-
cording to the more severe problem ob-
served, in grade 1, 2 or 3 (). We analyzed
only cases with referred disability because
the dates of disability were incomplete and
we cannot discriminate between those re-
ferred but found to have no disability (grade
0) and those not referred for assessment
(missing data). The curves representing the
detection rate over time were smoothed us-
ing an exponential function and the parame-
ters expressing the slopes of the curves were

used to compare the trends according to dif-
ferent groups. Analysis about neonatal cov-
erage rate is not included here because un-
fortunately this information is not available
for the whole period; therefore, we can only
say that neonatal BCG coverage rate was be-
low 50% during the 1970s and the 1980s, in-
creased markedly from the mid-1980s, and
achieving around 90% in 1999 and onward.

RESULTS

The data file contained 19,639 registered
cases from 1974 to 1997, from which 767
cases were excluded for the following rea-
sons: 102 cases imported from other states;
300 with diagnosis before 1974; 71 consid-
ered to be misdiagnosed after notification;
272 double-registered. Twenty-two cases had
errors in the date of birth, and were excluded
from any analysis that used age, but included
in all other analyses. Thus, this analysis com-
prised 18,872 newly reported leprosy cases.
For the whole period, 18.7% of the cases
were reported in the capital, with the annual
values ranging from 14.0% to 36.4%.

Figure | shows that the detection rate was
stable for the first 5 years (1974-1978) of
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the series, but since 1979 it has presented an
upward trend. One hundred forty-six cases
were detected in 1974, in contrast to 353 in
1979. From 1978 (when the NCDR was still
stable) to 1997 the rate of detection of new
cases increased from 0.22 to 1.43 per 10,000
inhabitants. The average annual detection
rate within the period 1979-1997 (when the

Percentage of leprosy cases by clinical forms and sex. all ages. Bahia, Brazil, 1974-1997.

NCDR was increasing) rose by nearly 7.4%
for both sexes |95% confidence interval
(C.L.), 6.7-8.1]. However, this trend was not
the same for males and females: it was 6.4%
(95% C.L, 5.7-7.2) for males and 8.5%
(95% C.1.. 7.9-9.2) for females.

Figure 2 presents the proportional distri-
bution of new cases according to clinical
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Sex ratio and 95% confidence interval (CI) for leprosy by clinical form, age

Dimorphous
ratio (CI)

Tuberculoid
ratio (CI)

Indeterminate
ratio (CI)

Age Period Lepromatous
year ratio (CI)

0-14 years 1974-78 1.58 (0.46-6.15)
1979-83 0.83 (0.45-1.53)
198488 1.50 (0.99-2.29)
1989-93 1.99 (1.34-2.98)
1994-97 2.05 (1.22-3.52)

15-older  1974-78 242 (1.91-3.10)
1979-83 2.16 (1.88-2.50)
1984-88 2.18(1.92-2.47)
1989-93 2.45 (2.20-2.73)
1994-97 2.62 (2.33-2.95)

(imprecise numbers)

1.38 (0.38-5.51)
1.53 (0.62-4.00)
2.14 (1.27-3.72)
1.60 (0.92-2.86)
2.94 (1.48-6.25)
1.84 (1.30-2.62)
1.11 (0.84-1.46)
1.34 (1.15-1.56)
1.27 (1.11-1.46)

1.24 (0.54-2.89)
1.01 (0.63-1.62)
1.01 (0.70-1.47)
0.83 (0.61-1.11)
0.91 (0.66-1.25)
1.29 (0.96-1.72)
1.27 (1.08-1.50)
1.02 (0.89-1.16)
0.93 (0.83-1.03)
0.78 (0.70-0.86)

0.91 (0.36-2.24)
1.33 (0.78-2.30)
1.09 (0.72-1.65)
1.01 (0.78-1.31)
0.85 (0.62-1.18)
1.24 (0.87-1.78)
1.50 (1.19-1.89)
0.95 (0.81-1.11)
0.79 (0.71-0.88)
0.65 (0.57-0.74)

form and sex. The lepromatous form has al-
ways predominated among males. The pro-
portion of all cases in this clinical form has
decreased slightly over time. This propor-
tion was higher (mean of 47.9%) between
1974 and 1987 than in the 1988-1997
period (mean of 36.0%). There was how-
ever an increase in the proportion of dimor-
phous forms observed from early 90s so
that the proportion of multibaciltary (MB)
forms (dimorphous and lepromatous) re-
mained stable. Among females, until the
mid-1980s there was similar proportion of
tuberculoid and lepromatous forms; and a
subsequent reduction in the proportion of
lepromatous cases, so that the paucibacil-
lary (PB) forms predominated after this pe-
riod. The proportions of lepromatous forms
in the 1974-1987 period averaged 35.4%
(range 27.9-48.0), and in 1988-1997 aver-
aged 19.6% (range of 17.3-23.2). As lepro-
matous form decreased there was an in-
crease in the proportion of dimorphous
forms. Despite this increase and differing
from the pattern in males, the main forms of
leprosy among females have been tubercu-
loid and indeterminate from the late 1980s
to 1997.

The NCDR for clinical forms presented
different average rate of increase for males
and females within the period 1979-1997
(figure not shown). Among males, the aver-
age annual rate of increase was 4.8% (95%
C.l, 4.0-5.4) for the lepromatous form,
5.8% (95% C.1., 4.4-7.2) for tuberculoid,
and 7.1% (95% C.1., 5.4-8.8) for indetermi-
nate. Among females, the corresponding
values were 3.4% (95% C.1.; 2.2-4.5),
8.9% (95% C.1.; 7.4-10.5), and 11.9%

(95% C.1.; 9.9-13.9) respectively. There-
fore, for tuberculoid and indeterminate
forms, the increase was larger in women
than in men, and for lepromatous cases
larger in men than in women.

Table | presents the sex ratio (males/fe-
males) in NCDR over time, broken down by
age group, clinical forms and period. Two
patterns can be observed. First, among lep-
romatous cases, the rate in males was higher
than in females over the whole period, ex-
cept for 1979 to 1983. Second, among
people aged 15 years or older with tubercu-
loid or indeterminate forms, the NCDR
started higher among men than among
women, but from 1984-onward the NCDR
increased more among females than males.

Figure 3 shows the NCDR among chil-
dren aged 0-14 years by sex and clinical
forms. The overall NCDR increased over
the period, with no clear difference in aver-
age annual rate of increase between males
(10.1%; 95% C.1.; 8.7-11.6) and females
(9.4%; 95% C.1.: 8.2—10.6). There were,
however, changes in the distribution of clin-
ical forms according to sex. Among males,
over time there was a slightly greater in-
crease in NCDR of tuberculoid and indeter-
minate rates over lepromatous rates. The
NCDR of all clinical forms increased dur-
ing the period. Among females there was a
sustained increase in tuberculoid and inde-
terminate forms, which predominated since
1988. Unlike males, the increase in the
NCDR was mainly due to indeterminate
and tuberculoid forms, as the rate of detec-
tion of lepromatous and dimorphous forms
has been stable over time, except for a peak
of incidence in 1990).
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The proportion of cases aged 0-14
years among the total of leprosy reported
cases varied over time (data not pre-
sented). Among males. the proportion was
2.3% in the 1974-1979, and increased
over time, reaching 9% in 1982 and 12%

indeterminate

—&— dimorphous —eo—total |

New case detection rate of leprosy per 10,000 among individuals aged 0-14 years by sex and clini-

in 1987. Since then, the values remained
stable around 9%-10%. Conversely,
among females no marked changes was
observed, and during the entire period of
1974—-1997 the proportions were around
9%—-10%.
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TABLE 2. Age ratio and 95% confidence interval (CI) of leprosy by clinical form, sex
and time period. Bahia, Brazil, 1974—1997.

Period
year

Sex

Lepromatous
ratio (CI)

Dimorphous
ratio (CI)

Tuberculoid
ratio (CI)

Indeterminate
ratio (CI)

Males 1974-78
1979-83
1984-88
1989-93
1994-97
1974-78
1979-83
108488
1989-93
1994-97

Females

36.92 (17.77-88.77)
37.16 (23.91-60.57)
15.31 (11.54-20.59)
16.20 (12.73-20.85)
17.82 (13.11-24.69)
19.53 (7.34-65.33)
13.73 (8.84-22.05)
10.77 (7.51-15.75)
11.18 (7.85-16.26)
15.16 (9.72-24.68)

(imprecise numbers)

19.33 (8.74-53.006)
10.38 (5.53-20.66)
10.94 (7.87-15.45)
11.68 (8.08-17.31)

(imprecise numbers)

11.54 (4.04-4.29)
17.04 (8.26-39.55)
15.51 (9.77-25.71)
17.84 (11.39-29.27)

10.94 (5.91-21.32)
12.02 (8.32-17.72)
9.52 (7.08-12.94)
8.77 (6.81-11.37)
7.75 (5.97-10.13)
8.46 (4.12-18.41)
8.92 (6.06-13.37)
8.25(9.31-6.92)
6.78 (5.35-8.64)
9.10 (7.15-11.69)

8.95 (4.22-20.24)
6.86 (4.46-10.70)
5.17 (3.58-7.52)
3.28 (2.54-4.25)
3.18 (2.30-4.39)
4.23 (1.79-10.15)
3.61 (2.01-6.47)
4.93 (3.36-7.28)
53 (2.75-4.53)
77 (2.85-5.01)

.
e
2

¥

Table 2 shows the age ratio of the NCDR
among people aged 50 years or older and
people aged 0-14 years, broken down by
sex, year period and clinical forms. The
highest age ratios were among males with
lepromatous cases, but this has declined
markedly over time. Moreover, there was a
reduction in the ratios among males with in-
determinate clinical form. There were no
clear changes in the age ratio among fe-
males.

Figure 4 shows age-specific NCDR in
children aged 0-14 years in consecutive
birth cohorts. Those who were born in
1974-1978 constituted the first cohort. The
second cohort, constituted by those who

NCDR x 10

were born in 1979-1983, has a higher
NCDR from age 6 (~1985), until the end of
the study period, with the exception of age
12. The third cohort, those born in
19841988, has a higher NCDR than the
first cohort from age 3 (~1987) to age 10,
with a decrease in the rate starting at age 9
(~1995). The last cohort, those born in
1989-1993, has only 8 years of follow-up.
The NCDR is the same as the first cohort
until age 7 and lower at age 8 (in 1997).
Figure 5 shows the proportion of new
leprosy cases according to how they were
detected. Completeness of data in the noti-
fication system was poor at the beginning of
the study period, but had a gradual and

Born in:

1974-1978

....... 1979-1983

8 9 10 1 12 13 14

age

—e— 1984-1988 ...@---1989-1993 |

FiG. 4. New case detection rate of leprosy per 10,000 by birth cohort (among those born in 1974-1978,
1979-1983, 1984—-1988. 1989-1993). Bahia, Brazil. 1974-1997.



314 International Journal of Leprosy 2001
l’{j
LU
70 | X
x
60 * %
h 4 x
x X X ¥
50 X x
40
30
20
i}
0 . . . : b 4
T4 75 76 77 78 79 80 81 82 83 R4 85 8 87 88 89 90 91 92 93 M
year of notification
referred from primary unit  ...... self demanding .. 4@ - . contact ination * g

Fia. 5.

marked improvement during the period,
mainly from the mid-1980s. The means by
which cases were detected did not change
noticeably over time. The majority of cases
were detected by passive surveillance based
on self-reporting to the health care facili-
ties.

The coverage of the World Health Organ-
ization (WHO)-recommended multidrug
therapy (MDT) increased dramatically from
1988: 50% in this year to almost 100%
since 1993 (data not shown) and afterward
(during the 6 final years of these series).
Previously in the mid-1980s, few cases re-
ceived MDT before discharge.

The proportion of cases with a disability
detected, by severity of disability, is pre-
sented in Figure 6. During the period of
1974 and 1997, an average of 15% of the
cases had the grade of disability reported.
Initially there was a great variability be-
cause of the small numbers. This average
did not change significantly over time. It is
observed that among those in which disabil-
ity was reported, the proportion with grade
3 or grade 2 decreased since the mid-1980s,
in additional to a proportional increase of
those with grade 1.

Percentage ol new leprosy cases according to form of detection. Bahia, Brazil, 1974-1994.

DISCUSSION

Some of our findings are similar to the
national data presented in previous studies.
For instance, Andrade, et al. ('), reported in
their paper an increase in the Brazilian
NCDR from 1.4 (per 10,000) in 1987 and
2.3 in 1995, an increase of nearly 60%. In
our data for the State of Bahia there was
also an increase in the similar period
(1987-1997) but this was higher: 93.8%
(from 0.64 10 1.24).

Our findings suggest that both increased
transmission and increased detection
caused this increase. Many changes oc-
curred after the mid-1980s when MDT
was introduced and the quality of the pro-
gram improved. The increase in overall
NCDR became constant (no more isolated
annual decreases) from the mid-1980s,
changes in clinical forms, in the birth co-
hort, and in the completeness rate were also
stable from the mid-1980s. So. it seems to
us that better detection must have con-
tributed to the upward trend from the mid-
1980s, with the detection of patients at an
earlier stage of disease leading to an in-
creased proportion of tuberculoid and inde-
terminate forms.
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Interestingly, while detection of leproma-
tous cases decreased, dimorphous cases in-
creased. It is possible that the proportion of
lepromatous forms decreased because of an
increased detection of cases in the earlier
stages of the disease. However, increased
detection of dimorphous cases may indicate
a diagnosis shift by attending physicians.
As the recommended duration for MDT
treatment is shorter for tuberculoid and in-
determinate forms (6 doses), physicians
wishing to prescribe a longer regimen
might have been more inclined to give the
diagnosis of dimorphous. This last clinical
form is considered as multibacillary in the
operational classification and demands a
treatment of 24 doses. The possibility of
this diagnosis shift was already suggested
by Martelli, er al. (°). This increase in di-
morphous forms has been observed in
Brazil even where NCDR has decreased af-
ter implementation of MDT ('").

Is it possible that improvements in opera-
tional aspects alone were behind an upward
trend that lasted two decades? And why did
detected numbers of paucibacillary forms
increase as well? The upward trend de-
scribed in our study was present before

MDT implementation and continued after-
ward, while the improvement in the com-
pleteness of records was observed mainly
from mid-1980s. So, it seems to us unlikely
that operational changes alone can be re-
sponsible for this increase in NCDR sus-
tained over the entire period. Tuberculoid is
a polar form of the disease in which the def-
inition is less likely to change over time. In-
creased coverage of neonatal BCG vaccina-
tion from the 1980s may have played a role
in the shift between lepromatous and tuber-
culoid forms but not among adults. Thus,
the increase in this form found in our study
is unlikely to have been caused by im-
proved detection or by a diagnostic shift.
Could increased transmission have con-
tributed to the increase in NCDR? Htoon (%)
suggested that in the absence of a drastic
change in the mode of case-finding, the
number of new cases with paucibacillary
form and in the proportion of new cases un-
der 14 years were indicators of the trans-
mission of the disease. Therefore, an in-
crease in the transmission would lead to an
increase in both indicators. This would hap-
pen as a consequence of two mechanisms.
First, higher intensity of infection would
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lead to an earlier exposure in life and thus
to an earlier age of onset of the disease.
Second. this would lead to an increase in
the proportion of cases with clinical forms
with shorter incubation periods. that is, tu-
berculoid and indeterminate forms and con-
sequently a decrease in the age of onset.
This is consistent with the findings that the
average age at onset tends to be lower when
the prevalence rates are high () and vice
versa, and an increase in the rates of pau-
cibacillary during epidemics (7). According
to this paradigm, the rise in NCDR among
the young and in the rate of paucibacillary
forms observed in this study would suggest
increased transmission. However. the find-
ing of decreased NCDR in recent birth co-
horts might suggest decreased transmission
in the last years of the study, probably too
recently to influence the overall trend.

Increasing risk of disease among males
has been observed in the context of declin-
ing rates of leprosy (**). Areas with low in-
cidence rates have a higher male : female ra-
tio.(* %) Therefore, we can hypothesize that
during increasing transmission the male: fe-
male ratio would decrease. In this study, an
increased NCDR of tuberculoid and inde-
terminate cases was observed among
women. However. the sex ratio has not al-
ways had that pattern (*) and it is likely that
this pattern depends on males and females
having different levels of exposure. and this
reflects sociologic patterns that vary in dif-
ferent places.

The increase in the NCDR gives the op-
portunity to study and to develop epidemio-
logical indicators for leprosy in a context of
increased detection rates, a situation rarely
found in such a scale elsewhere. However,
it is not possible to disentangle the effects
of operational changes from actual changes
in transmission. Brazil is a large country
with a continually increasing NCDR in
many states. but with a huge diversity in
economical and social development, perfor-
mance of the surveillance services and op-
erational changes. In our opinion this diver-
sity makes it very difficult to draw a uni-
form picture of what is causing this trend in
leprosy in the country as a whole whether
epidemiological or operational indicators
are used. We suggest that it is necessary to
perform further analysis of data from local
registers. ideally including changes in BCG

International Jowrnal of Leprosy

2001

coverage and in socioeconomic patterns. al-
lowing for regional differences in the mix
between improved detection and increased
transmission.

SUMMARY

Background. The worldwide fall in the
rate of detection of new cases of leprosy has
been partly attributed to the introduction of
multidrug therapy and other improvements
in control programs. However, the rate of
detection of new cases has not decreased in
Brazil.

Methods. An analysis was made of the
temporal distribution of 18,872 newly re-
ported leprosy cases in Bahia, Brazil, from
1974 to 1997. Population denominators for
the annual detection rate were obtained
from population estimates based on the na-
tional census. Trends were presented by
sex, date of birth, date of diagnosis, date of
release, clinical form and by residence in
areas which had notified cases in the 5 years
prior to the rise in detection rate.

Results. There was a marked increase in
the new case detection rate (NCDR) in the
State of Bahia, from 0.19 to 1.43 cases per
10,000 inhabitants during the study period,
an increment of nearly 7% to 8% per year.
This increase was also observed in people
aged 14 years and younger. During this pe-
riod tuberculoid and indeterminate forms
have become predominant among women
and younger people. The average age of
male cases has shifted toward younger
ages.

Conclusions. We interpret this pattern to
mean that the increase in NCDR reflects a
real increase in incidence of leprosy.
whether or not accompanied by improved
detection.

RESUMEN

Panorama. La caida a nivel mundial en la tasa de
deteccion de nuevos casos de lepra ha sido atribuida,
en parte, a la introduccion de la poliquimioterapia v a
la mejoria en los programas de control de la enfer-
medad. Sin embargo, la tasa de deteccion de nuevos
casos de lepra no ha disminuido en Brasil.

Métodos. Se hizo un andlisis sobre la distribucion
temporal de 18,872 casos nuevos de lepra detectados
entre 1974 y 1997 en Bahia, Brasil. Los pardmetros
para la deteccion de casos tomaron en cuenta los datos
de los censos nacionales de la poblacion. Se regis-
traron el sexo, la fecha de nacimiento, la fecha de di-
agnostico, la fecha de alta, la forma clinica y el tiempo
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de residencia de los pacientes en dreas donde se habfan
notilicado casos de lepra en los dltimos 5 anos del es-
tudio.

Resultados. Hubo un marcado incremento en la
tasa de deteccion de nuevos casos (TDNC) en el es-
tado de Bahia, de 0.19 a 1.43 casos por 10,000 habi-
tantes, durante ¢l periodo de estudio, un incremento
que fue cercano al 7-8% anual. Este incremento tam-
bién se observa en la poblacion de 14 anos y menores.
Durante este periodo, las formas tuberculoide ¢ inde-
terminada de la lepra fueron predominantes entre las
mujeres y la gente joven. La edad promedio de los ca-
sos masculinos también se observd desplazada hacia
los grupos mds jovenes.

Conclusiones. El incremento en la tasa de detec-
cion de nuevos casos de lepra, refleja no solo el resul-
tado de la aplicacion de mejores programas de detec-
cion de casos. sino también un incremento real en la
incidencia de la enfermedad en este estado de Brasil.

P ,
RESUME

Contexte. La chute globale du taux de détection des
nouveaux cas de 1epre a ¢é attribuée en partie a I'in-
troduction de la polychimiothérapic ainsi qu’a la mise
en ceuvre d'améliorations des programmes de con-
troles.

Méthodes. La distribution temporelle de 18 872
nouveaux cas de 1&pre. provenant de la région de Bahia
au Brésil, fut analysée entre 1974 ¢t 1997. Les dénom-
inateurs de population appliqués aux taux de détection
annuels furent obtenus 2 partir d’estimations de la
population, cux-mémes extrapolds & partir du recense-
ment national. Les tendances furent présentées par
genre, date de naissance. date du diagnostic, date de
sortie d”hospitalisation, forme clinique et par résidence
dans les régions qui ont eu des cas mentionnés dans les
5 années préeédant la hausse du taux de détection.

Résultats. Il a é1é observé une augmentation mar-
quée du taux de détection de nouveaux cas (TDNC)
dans 'état de Bahia, de 0,19 & 1,43 cas pour 10 000
habitants pendant la période éudice. par incréments de
7% a 8% par an. Celte augmentation a aussi €€ ob-
servée dans la population dgde de 14 ans et moins. Du-
rant cette période les formes tuberculoides et indéter-
minées sont devenues prédominantes  parmi  les
femmes et les plus jeunes. L'dge moyen des cas mas-
culins a aussi diminud.

Conclusions. Nous interprétons cette tendance
comme suit: 'augmentation de TDNC reflete une aug-
mentation réelle de Iincidence de la Iepre. qu’elle soit
ou non accompagnée de I'amélioration de sa détection.

Acknowledgment. SC. SM. ID led the conception
of the study and SC, LCR, MLB. LCC led the analysis
and draft of the paper. All the authors contributed in
editing the paper and are equally responsible for its

Cunha, et al.: Increase in New Cases

317

content. The first author (SSC) received support from
Fundacio Coordenagiio de Aperfeicoamento de Pes-
soal de Nivel Superior (CAPES), Brasilia-Brasil. The
authors gratefully acknowledge the support of the
health professionals ol Hospital de Referéncia Dom
Rodrigo de Menezes, and Dr. Paul Fine from London
School of Hygiene and Tropical Medicine for useful
comments.

REFERENCES

1. ANDRADE, V., DE ALBUQUERQUE, M. D. MILITAO
and SaBroza, P. CHAGASTELLES. The importance
of operational factors for the interpretation of in-
dicators in the Hansen’s disease endemic in Brazil.
Acta Leprol. 10 (1997) 131-139.

2. ANDRADE, V., Sarosa, P. C. T. and ALBU-

QUERQUE, M. Séries temporais dos indicadores de

morbidade da hanseniase—Brasil, 1946-1994.

IESUS 3 (1996) 23-41.

Hroon, M. T. Indicators for use in leprosy control

programmes. Lepr. Rev. 63 (1992) 73-76.

4. IRGENS, L. M., CAEIRO. F. MELO and LECHAT, M. F.
Leprosy in Portugal 1946-80: epidemiologic pat-
terns observed during declining incidence rates.
Lepr. Rev. 61 (1990) 32-49.

S. IRGENS, L. M. and SKIAERVEN, R. Secular trends in
age at onset, sex ratio, and type index in leprosy
observed during declining incidence rates. Am. J.
Epidemiol. 122 (1985) 695-705.

6. MARTELLL, C. M., ANDRADE, A. L., GrossI, M. A,
Lisotur, M. A., Lomsarpi, C. and ZICKER, F.
Changes in leprosy clinical pattern after multidrug
therapy implementation. Int. J. Lepr. 63 (1995)
95-97.

7. MINISTERIO DA SAUDE—BRASIL. Buletim Epi-
demiologico Especial do Sistema Unico de Saude.
Brasilia: (1999). Outubro.

8. Morta, C. P. and ZuNiGa, M. Time trends of
Hansen’s disease in Brazil. Int. J. Lepr. 58 (1990)
453-461.

9. ORGANIZACION MUNDIAL DE LA SALUD. Epidemi-
ologia de la lepra en relacion con la lucha an-
tileprosa. 1985. Ginebra. Tech. Rep. Ser. 716.

10. SixTH INTERNATIONAL CONGRESS OF LEPROSY—
MabgI. Technical reports: classification. Int. J.
Lepr. 21 (1953) 484-557.

11. Soares, L. S., Morera, R. O., VILELA, V. V.,
ALVES, M. J. M., PIMENTEL, A F. M., FERREIRA, A.
P. and TeixerA, H. C. The impact of multidrug
therapy on the epidemiological pattern of leprosy
in Juiz de Fora, Brazil. Cad Saude Publica 16
(2000) 343-350.

12. WORLD HEALTH ORGANIZATION. Leprosy—global
situation. Weekly Epidemiol. Rec. 75 (2000)
226-231.

LA



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

