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The aim of Ieprosy-endemic countries is
to have a rate of 1 case per 10,000 inhabi-
tants by the year 2000 (1. In the process of
eliminating leprosy as a public health prob-
lem, care given to patients must be based on
the primary health care network, offering
World Health Organization multidrug ther-
apy (WHO/MDT) to the largest number of
patients possible. Among the 16 countries
containing 90% of the known cases in the
world, Brazil, Ilidia, Nepal, and Mozam-
bique are in the uncomfortable position of
having had the highest prevalence rates dur-
ing the last few years when compareci with
other endemic countries ( 1").

Since the prevalence rate has been cho-
sen as the main morbidity indicator in mon-
itoring the Leprosy Elimination Program, it
is necessary to discuss how this coefficient
is being calculated. Comparing the preva-
lence rates from different endemic coun-
tries, or the current prevalence rates with
the old prevalence rates series from the
same endemic region, needs careful atten-
tion. Changes in health service procedures
as well as the implementation of new regi-
mens of treatment of shorter duration and
changes in the definitions of what is an ac-
tive Ieprosy case modify Chis indicator.

Apart from the above, countries like
Brazil which have many social and regional
differences present certain specitic prob-
lems. Some Brazilian states and regions
have the technical and managerial structure
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to carry out a control program, based on
case finding and case holding (including
prevention of disabilities), while others,
without the necessary structure, have difli-
culty in coping with the leprosy problem.

This work aims at analyzing the leprosy
morbidity indicator, the prevalence rate and
its use in monitoring the progress of the
elimination program in Brazil.

MATERIALS AND METHODS
The data used in chis analysis comes

from a historical series of new cases, de-
faulters and registered cases based on re-
ports by the National Leprosy Program
(m. `'). The prevalence rates which are
shown begin in 1959 (no data before Chis
year could be found).

According to the Nacional Leprosy Pro-
gram policy, the active register on 31 De-
cember of each year representa the total
number of active leprosy cases. The total
numbers of active Ieprosy cases are cases
from the previous year (under control and
defaulters) plus those registered in the ref-
erence year (new cases, transfers and re-
lapses). It does not include the cases dis-
charged (cures, deaths, diagnoses not con-
firmed, duplicares of clinicai records,
statistical discharges) in the same year ( 7 ).

The prevalence rates are based on the to-
tal number of active Ieprosy cases in the ac-
tive register living in the political division
(state) requiring specific treatment. The nu-
merator of the prevalence rate, by defini-
tion, is the number of cases on treatment or
under control (i.e., at least one visit in the
reference year) and also those not under
control (i.e., no visit in the reference year,
or de faulters).

In Brazil, the active leprosy register of
the health care services includes those pa-
tients who were under the old therapeutic
regimen during the 1976-1990 period.
Adding to that, the register took into ac-
count those patients who were using the
W1-1O/MDT regimen.
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Analvsis o/ tinte trend in(lirators: leprosy (lisease inorbiclity, Bra:il,

Year
Ncw
cases

(a)

Previ ou,ly ,

dctectcd
cases (still

on treatment
(h)

No. under
control

(a) + (h)
Defaulters

(c)

Active
leprosy
register
cases

(a) + (h) + (e)

(a) + (h) + (c)/population
at same poliu in time
x 10,000 population

1959 7,468 58,032 65,5(0 ) 22,013 87.513 13.01
1960 6,762 59,211 65,973 26,950 92.923 13.33
1961 6,163 68,108 74.271 22,215 96,486 13.46
1962 5,542 69,089 74,631 25,788 100,419 13.59
1963 5,744 73,344 79,088 23,812 102,900 13.44
1964 5,608 73.255 78.863 27,771 106.634 13.50
1965 5,879 73,196 79,075 32,429 111,504 13.66
1966 4,801 74,113 78,914 34,696 113,610 13.49
1967 5,439 75,415 80,854 32.413 113,267 13.12
1968 5,568 77.113 82,681 32.706 115,387 12.85
1969 5,6I8 80,502 86,120 37.768 123,888 13.63
1970 5,470 121,159 126,629 126,629 13.59
1971 5,950 124,045 129,995 129.995 13.61
1972 6,411 122,258 128.669 128,669 13.15
1973 6,831 129,41(1 136,241 1 36, 241 13.58
1974 8.199 130,782 138,981 138,981 13.53
1975 9,300 130,791 140,091 140,091 13.29
1976 9.647 141.193 150.840 150,840 13.98
1977 9,539 143,637 153,176 153,176 13.84
1978 11.993 144,965 156,958 156,958 13.85
1979 14,375 155,427 169,802 169.802 14.61
1980 14,515 165,493 180,008 180.008 15.12
1981 16,959 110,667 127,626 52,754 180,380 14.54
1982 16,994 1(15.921 122,915 75.785 198,700 15.67
1983 18,763 103,428 122,191 83.89() 206,081 15.91
1984 18,326 82,503 100,829 115,757 216,586 16.34
1985 19,265 70,438 89,703 134,270 223,973 16.52
1986 18.400 70,260 88,660 145,346 234,006 16.97
1987 19,685 130.983 150,668 88,660 239.328 17.28
1988 26,578 124,016 150,594 106,382 256.976 18.18
1989 27,837 178,909 206,746 59,832 266,578 18.47
1990 28,482 206,190 234,672 43,432 278,104 18.88
1991 30,094 208,307 238.401 11,665 250,066 17.03
1992 34,451 194,324 228,775 228,775 15.35
1993 32,988 80,329 113.317 84.266 197,583 13.00
1994 32,785 59,228 92,013 68,604 160,617 10.52
1995 35,906 45,863 81,769 56,037 137,806 8.82
1996 39,928 28,364 68,292 37,228 105,520 6.72

- = Number of defaulters not availahle for years 1970 through 1980 and 1992.
(Data for 1959 through 1995 from Gonçalves ('); Andrade ('). Data for 1996 from Avaliação Epidemiolúgica e Op-

eracional do Programa Nacional de Controle e Eliminação da Hanseníase, Brasília: MS/FNS/CENEPI/CNDS, Octo-
ler 1997.)

The prevalence rates (including default-
ers in the numerator) were quite stable be-
tween 1959 and 1975, remaining at about
13.0/10,000 inhabitants. After 1976 the
trend increased, reaching a peak of
18.8/10,000 inhabitants in 1990. Since then
there has been a decrease in the prevalence
rate, which stood at 6.72/10,000 in 1996,
the lowest value ever recorded (The Table;
Fig. 1).

A progressively decreasing trend has
been observed in the prevalence rates. Ma-
jor changes in the definition of a case of
leprosy might be considered as the main ex-
planation. The Brazilian government policy
definition estimates prevalence rates with
defaulters in the numerator (Fig. 1). As ex-
pected, if one compares both rates with
and without defaulters in the numerator-a
statistically significant difference between
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Fio. I. Leprosy prevalence rates, Brazil, 1959-1996. Data for 1959 through 1995 from Goncalves ('); An-
drade ('). Data for 1996 from Avaliação Epidemiológica e Operacional do Programa Nacional de Controle e
Eliminação da I lanseníase. Brasilia: NIS/FNS/CENEPI/CNDA, October 1997. ( ) = Number of defaulters not
available for years 1970 to 1980 and 1992.

them can be observed ( 5 ). Thus, there rates
may be considered independent.

Regarding cured cases, their release
from the active register was 24.3% in 1987,
64.9% in 1994, and 58% in 1996 among the
total number of cases on the registers. Inter-
estingly, the largest increase occurred dur-
ing the post-1991 period. Several important

prev. rates/10.000
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5

modifications for the release-from-treat-
ment criteria were defined at that time. In
the same period there was a decrease in
prevalence rates (Fig. 2).

Figure 3 shows the relationship between
the detection rate of new cases and the de-
gree of disability between 1987 and 1996.
During the 1982-1987 period, the mean de-
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Fio. 2. Leprosy prevalence and cured rates, Brazil, 1987-1996. Data fruiu MS/FNS/CENEPI/CNDS.
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FIG. 3.
CNDS.

year

Leprosy deteetion rates and disability grades, Brazil, 1987-1996. Data from MS/FNS/CENEPI/

tection coefficient was 1.42/10,000 inhabi-
tants. From 1987, this indicator increased,
reaching three peaks: 1.84/10,000 inhabi-
tants in 1988, 2.30/10,000 inhabitants in
1992, and 2.54/10,000 inhabitants in 1996.

Throughout all of these periods, new
cases were detected earlier than before,
while the number of new cases having dis-
abilities at the time of diagnosis continued
to decrease. This suggests a general decline
in the pool of infection (`).

DISCUSSION
From an analysis of the trends, the de-

creasing leprosy prevalence rates in Brazil
during the period 1959 to 1996 followed an
increase in the detection of new cases. It
can be observed that the increased detection
over the period 1987 to 1996 followed an
important increase of the number of pa-
tients released from the active register and a
decrease in the number of new cases with
disabilities in the same period. The growth
in the detection coefficient of new cases
parallels the implementation of several new
strategies to control this disease (`).

The current official prevalence rate of
6.7/10,000 in Brazil could be considered
high when compared with other countries,
but it is important to remember that default-

ers and patients being treated with the old
regimen are still kept on the active regis-
ters. In some endemic countries, defaulters
are not counted in the numerator of the
prevalence rate. This must be taken into
consideration when comparing prevalence
rates from different countries.

The practice of maintaining these de-
faulting patients on the active registers,
where they are counted in the numerator of
the prevalence rate, is certainly a major rea-
son for the apparent high prevalence rates
in Brazil. It is interesting to note that there
have not. been marked differences in the
number of defaulters between the dapsone
monotherapy period and the WHO/MDT
regimen era (which began in 1986), despite
the emphasis on patient follow up with the
later regimen (=).

Nonstandardized procedures for dis-
charging patients from the active treatment
registers and the difficulties in recovering
irregular attendance could create a misun-
derstanding of the actual prevalence, de-
fined as the total number of cases on the
active registers. It could cause an overesti-
mation of the number of patients who actu-
ally need treatment and, consequently, an
overestimation of the magnitude of the lep-
rosy problem in Brazil. This should be con-
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sidered when comparisons are made with
other endemic countries which are using
standardized WHO definitions of a preva-
lent leprosy case.

Interpreting changes in the prevalence
rates must be done with caution because of
changes in health service procedures. Dif-
ferences in delinition and/or interpretation
of what is an active case of Ieprosy and the
criteria used for releasing patients from
treatment and MDT coverage should be
considered.

In 1991, when WHO/MDT was imple-
mented in Brazil, many old cases were al-
ready receiving older treatments which
lasted longer. Thus, when prevalence rates
were calculated, there long-registered cases
were included in the numerator. Four years
after the implementation of WHO/MDT as
the official treatment, 25% of the patients in
the active treatment registers were still re-
ceiving some other regimen. By 1996, this
had fallen to 11 %.

The old regimen, known in Brazil as
D.N.D.S., consisted of a daily 100 mg dap-
sone dose (until clinicai cure) or 100 mg of
clofazimine per day (for those suspected of
having dapsone-resistant disease) plus 600
mg rifampin daily for 3 months for leproma-
tous or borderline cases. These patients were
treated for another 5 years after becoming in-
active before the drugs were discontinued,
and then there was a follow up of 5 more
years without any specific treatment (").

Indeterminate and tuberculoid cases were
treated only with dapsone or clofazimine
(100 mg per day until clinicai cure). The
Mitsuda-negative, indeterminate cases were
treated for 5 years after the disease had be-
come inactive, and there was a follow up for
5 more years. There was a follow up of the
Mitsuda-positive and tuberculoid patients
of 11 years after becoming inactive (").
These policies made it difficult to declare
patients cured and thus remove them from
the register, and they have resulted in a
backlog of patients found in the prevalence
rates, until the beginning of the 1990s.

The implementation of a therapeutic reg-
imen in leprosy to a population base has a
well-documented effect on prevalence. This
indicator is also affected by several revi-
sions to patient release procedures adopted
by health care systems. The subsequent de-
cline in the prevalence coeffìcient, begin-

ning in 1991, could be explained by the
gradual increase in WHO/MDT coverage
and in the percentage of those struck off the
active register due to discharge upon cure.
One may consider that from 1991 to 1993
multibacillary (MB) cases were under the
WHO/MDT regimen until smear negativity.
However, they were still kept on the regis-
ter and under surveillance for 5 more years.
Those paucibacillary (PB) cases who took 6
monthly doses within a period of 9 months
were followed up for 2 more years until re-
leased.

It is important to note that after 1993
policies for discharging patients from the
active register became a lot less strict, in-
cluding the new criteria for cure, MB treat-
ment for 24 doses in 36 months of WHO/
MDT, and PB 6 doses within 9 months (`).

One of the most important changes in
health procedures which contributed to the
decrease in the period that patients were
kept on the register was the redefìnition of
borderline tuberculoid (BT) cases as PB
cases (previously ali BT cases were classi-
fied as MB cases) and those indeterminate
Mitsuda-negative cases were classifìed and
treated as MB cases (^).

Thus, the period for which patients were
kept on the active register and the date of
release were dependent upon clinicai classi-
fication and the duration of the regimen
adopted. Until 1993 the criteria of post-
treatment observation was also taken into
account. Since the beginning of the
WHO/MDT regimens, the period for which
patients were kept on the register has de-
creased steadily, reaching 2.6 years in 1996.
Simultaneously, WHO/MDT coverage in-
creased by over 200% (from 24% in 1991
to 89% in 1996).

CONCLUSIONS
The leprosy elimination program is as-

sessed through activities related to the care
of patients under treatment. This needs a
more accurate evaluation of who actually
needs treatment. This has to be implemented
at a local levei and it is an activity which is
not easily monitored by National Leprosy
Program managers. When comparing preva-
lence rates (as used in Brazil) and preva-
lence rates which use, in the numerator, only
the cases under control (Fig. I ), it seems
clear that current prevalence rates are not an
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accurate nieasure of contparison between
different leprosy elimination programs.

Brazil, with its many social and regional
differences, presents certain specific prob-
lems. Some states and regions have a tech-
nical and managerial structure able to carry
out a control program based on case finding
and case holding (including prevention of
disabilities) while other states and regions
do not have the necessary resources re-
quired to cope with the leprosy problem.

An effective leprosy surveillance system
should be based on a state's or even a city's
desegregated data analysis. Compilation of
data could help eliminate the inequalities
and thus provide guidance in giving appro-
priate interventions to different needs.

SUMMARY
A decreasing trend in the prevalence rate

of leprosy was reached in Brazil only after
the introduction of the World Health Orga-
nization multidrug therapy (WI-lO/MDT)
program in 1990. This papes analyzes lep-
rosy morbidity indicators and the preva-
lence rate, and their uti1ization in monitor-
ing the progress of leprosy elimination in
Brazil. Since these indicators are modified
by changes in health service procedures,
comparing prevalence rates from different
endemic countries or current prevalence
rates with old ones from the same endemic
region needs careful attention. The current
official prevalence rate of 6.72/10,000 in-
habitants in Brazil could be considered high
when compared with rates from other coun-
tries, but it is important to remember that
defaulters and patients being treated with
old regimens are kept on the active registers
in Brazil, while in most other endemic
countries they are not.

RESUMEN
En Brasil se alcanzó una disminución en la preva-

lencia de lepra solo hasta después de la introduccion
de la poliquimioterapia propuesta por la Organizacion
Mundial de la Salud (OMS/PQT), en 1990. Este artíc-
ulo analiza los indicadores de morhilidad y prevalencia
de la lepra y su tuii dad en el monitoreo dei progreso
de su eliminacicín en Brasil. Puesto que estos indi-
cadores sor modificados por cambios en los procedi-
miemos de los servicios de salud, las comparaciones
de las tasas de prevalencia en diferentes países
endémicos o de las tasas de prevalencia actual con las
tasas anteriores en una misma region endémica Jeben
hacerse con mocha cautela. La prevalencia oficial ac-

tual de 67.2/10,000 habitantes en Brasil pudiera con-
siderarse alta cr relacion a las Casas de prevalencia en
otros países, sin embargo, es importante recordar que
en Brasil. tanto los pacientes desertores corno los trata-
dos con esquemas anteriores se niantienen inscritos en
los registros oliciales, y que esto no ocorre en la ntay-
oría de los otros países endémicos.

RÉSUMÉ
C'est seulement après 1'introduction en 1990 du

progranune de polychintiothérapie recommendé par
I'Organisation Mondiale de ia Santé (P( ' F-OMS) que
la prévalence de Ia Ièpre a eu tandance à dintinuer au
Brésil. ('et ',inicie analyse les indicateurs de ntorhidite,
le taux de prévalence de la Ièpre, ct Icur utilisation
polir le suivi des progrès de I'élfmination de Ia Ièpre au
Brésil. C'onnne ces indicateurs sorte chargés par les
ntodilications des procédures des services de santé. il
apparait que la comparaison des taux de prévalence
d'un pays endémique à I'autre ou des tatu actueis ct an-
diens de prévalence dans une méme région endéntique
dois étre faite avec la pios grande prudence. t-e taux
actuei ofüciel de prévalence du Brésil de 6.72/10.000
habitants pourrait être considéré comine élevé si on le
compare à d'autre pays. Cependant, il est important de
garder à l'esprit que les personnes dont le suivi a été
perlo et les patients traités avec les prescriptions an-
ciennes restent inscrits aux registres au Brésil alors
que. dans les acures pays, ils ne le restent pas.
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