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Schistosomiasis control program in the state of Minas Gerais in Brazil
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The Schistosomiasis Control Program (PCE) was implemented in Minas Gerais (MG) in 1984. In 1999, the state
started the investigation and control of schistosomiasis in 470 municipalities. The aim of the present paper is to re-
port the evolution of this Program from 1984-2007. The program included a coproscopic survey carried out in the
municipalities of known endemic areas using a quantitative method. Positives were treated with praziquantel and
given a program of health education. The information for this study was obtained from data collected and stored by
the Health State Department. From 2003-2007, 2,643,564 stool examinations resulted in 141,284 positive tests for
Schistosoma mansoni (5.3%). In the first evaluation after treatment, a decrease in the number of municipalities with
prevalence over 10% was documented. In one village, selected for a more detailed evaluation, the percentage of posi-
tive tests decreased from 14.9% in the baseline survey to 5.3% after treatment. A reference centre for patients with
severe schistosomiasis was created in Belo Horizonte, MG. Based on our findings, we believe that the implementa-
tion of PCE in MG is on the right path and in due time these new initiatives will provide desirable results.
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In Brazil, schistosomiasis was first described by Pi-
raja da Silvain 1908 and it is still considered a major pub-
lic health problem due to the extent of the transmission
area. The number of carriers, severe cases (hepatosplen-
ics, neuroschistosomiasis, acute form, liver abscesses,
glomerulonephritis, among others) and deaths caused by
the disease represent a burden on the economy of devel-
oping countries (Lambertucci 1993, Lambertucci et al.
2000, 2001, 2007).

In 1975, the Special Schistosomiasis Control Program
(PECE) was initiated by the Ministry of Health (Mach-
ado 1982). In 1988, it was incorporated into the routine
of the Ministry, lost its special status (high priority) and
became the Schistosomiasis Control Program (PCE).
Beginning in 1993, PCE was decentralised. Currently,
the municipalities are responsible for field activities and
the states coordinate their actions. The Federal Govern-
ment establishes the regulations and sets the goals, sup-
plies material and offers technical training for personnel
and financial support.

Minas Gerais (MG) has adhered to PCE regulations
since 1983, however, 70% of the infected cases in the
country are found in MG and Bahia (Amaral & Porto
1994, Drummond et al. 2006). In MG, 523 out of the
853 municipalities (61%) have active transmission of
schistosomiasis and a population of 10,870,063 living in
endemic areas (Fig. 1). The state is divided into the fol-
lowing macro-regions: north, northeast, northwest, north-
east, Jequitinhonha, east, southeast, west, central, south,
central-south, east-south, north triangle, south triangle.
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The first comprehensive, and most important, survey
on the prevalence of schistosomiasis in Brazil was con-
ducted by Pellon and Teixeira (1950). In MG, 279 mu-
nicipalities were subjected to 162,491 stool examinations
using a concentration method (school age children) and
7,997 samples were found to be infected by Schistosoma
mansoni (4.9%). The Mucuri valley (northeast of MQG)
presented the highest prevalence, which was over 50%
(Lambertucci et al. 1987).

Twenty-seven years later, Katz et al. (1978) reported
the second survey in MG, using a quantitative method
for stool examination. The prevalence increased to 9.6%
and the Mucuri valley maintained the highest prevalence
in the state (Lambertucci et al. 1987).

The aim of the present paper is to report the evolution
of the program of schistosomiasis control and the preva-
lence of the disease in MG from 1984-2007.

PATIENTS, MATERIALS AND METHODS

The PCE was implemented in MG in 1984 in five
municipalities north of the state. From 1984-1990, the
program was administered by the Superintendéncia de
Campanhas de Satide Publica. Then, the National Health
Foundation took charge of the PCE and, in the next nine
years, the activities of control were extended to several
municipalities in the state. Decentralisation began in
1999, and the Health Service of the state and the equiva-
lent Health Services in every town were obligated to car-
ry out the activities by themselves. That meant that each
town was made responsible for the control of the dis-
eases affecting their population. An estimated amount of
money is provided each year to cover the expenses from
health problems in the community. Notice that no sig-
nificant alterations of the national directives were made
in the control program conducted in MG.
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Fig. 1: area endemic for schistosomiasis in Minas Gerais, Brazil.

From 1999 onwards, MG started the investigation and
control of schistosomiasis in 470 municipalities following
the Ministry of Health directives. Local health personnel
(health agents) were trained to do the required activities.

A comprehensive coproscopic survey was carried
out in the municipalities of previously known endemic
areas. The quantitative Kato-Katz method was used (1
slide per person). Positives were treated with praziquan-
tel (50 mg/kg for adults and 60 mg/kg for children, body
weight, single dose). A program of education for health
and prevention was also implemented.

The first survey was followed by an evaluation (eval-
uation 1). In the areas subjected to treatment (where the
prevalence decreased below 10%), control of the program
was assumed by the Local Primary Health Care Services
and the stools were obtained by passive demand. In the
municipalities with prevalence over 10%, the survey in-
cluded the whole population. Prevalence (monitoring of
transmission) was defined by assessing a databank con-
taining information obtained by compulsory notifica-
tion of positives. Analysis of the data was supervised by
trained epidemiologists in the municipality and quality
control was performed by the State Health Department.

Statistical analysis - The information for this study
was obtained from the data collected by the Health State
Department and stored in a databank using appropriate
software (Epi Data 3.1). Chi-square was used for com-
parison of categorical variables. The initial survey and
the first evaluation after mass chemotherapy (evaluation
1) were considered independent events because the iden-
tification of volunteers was not available. A significance
level of 0.05 was considered throughout the analysis
and maps were constructed using the TabWin Program
(DATASUS/Ministério da Satde).

RESULTS

Prevalence and worm burden - Between 1984-2007 the
program of schistosomiasis control was started in 470 mu-
nicipalities, but only 256 completed the first survey (identi-
fication of subjects and stool examination - census). In 112
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Fig. 2: prevalence of schistosomiasis infection in 256 municipalities
of Minas Gerais, Brazil in the first survey launched in 1984.

TABLE 1

Prevalence of schistosomiasis infection in 256 municipalities
in the first survey and 81 in the evaluation 1 after treatment,
Minas Gerais, Brazil, 1984-2007

First survey Evaluation 1

Prevalence (%) n? =256 (%) =81 (%)
<10 112 (44) 48 (59)
10-20 92 (36) 22 (27)
>20 52 (20) 11 (14)

a:number of participating municipalities; Chi-square Zg] =6.41,
p < 0.05; orthogonal contrasts: 1: 10-20 vs. > 20 Chi-square
lg] =0.09, p = 0.763; 2: < 10 vs. others Chi-square 1gl =5.94,
p=0.015.

(44%), prevalence was < 10%, in 92 (36%), it ranged from
10-20% and, in 52 (20%), it was over 20% (Fig. 2).

Ninety percent of the population with S. mansoni in-
fection were treated after the first survey. Eighty-one out
of the 256 municipalities (32%) completed the second
survey (evaluation 1). In 48 of the 81 (59%), prevalence
was < 10%, in 22 (27%), it ranged from 10-20% and, in
11 (14%), the prevalence was over 20% (Fig. 3, Table I).

Between 2003-2007, 2,643,564 parasitological stool
examinations were conducted in MG and 141,284 sub-
jects were found eliminating eggs of S. mansoni in their
stool (5.3%). Of these subjects, 130,789 were treated for
schistosomiasis with praziquantel.

Amparo da Serra, a village in MG, was selected as an
example of the PCE activities. The percentage of posi-
tives in the baseline survey (14.3%) decreased to 5.3%
after treatment in evaluation 1 (5.3%) (Table II).

A constant decrease in the percentage of positives
independent of the groups with different egg counts
was observed in the first evaluation after treatment
(Table 111, Fig. 4A).
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TABLE II

Egg burden, number of people infected at baseline and first evaluation after treatment
in Amparo da Serra, Minas Gerais, Brazil, 1996-2003

Baseline survey

Evaluation 1

1996-1998 2002-2003 p

People examined 4,334 5,356

Positives 621 282

Percentage of positives 14.3 53 <0.01
Egg count (eggs/g) n (%) n (%)

1-99 307 (7.1) 182 (3.4)

100-399 185 (4.3) 71 (1.3)

> 400 129 (3) 29 (0.6)

TABLE III

Prevalence of schistosomiasis infection in 81 municipalities
in the first survey and in evaluation 1 after treatment, Minas
Gerais, Brazil, 1984-2007

Prevalence First survey Evaluation 1
(%) n‘ =81 (%) n‘ =81 (%)
<10 22 (27) 48 (59)
10-20 33 (4D 22 (27)
>20 26 (32) 11 (14)

a: number of participating municipalities; Chi-square 2 =179,
p = 0.0001; orthogonal contrasts: 1: 10-20 vs. > 20 Ch1 -square
lg] = 1.01, p = 0.31; 2: < 10 vs. others Chi-square 1gl =170,
p=0.00004.

When prevalence of schistosomiasis decreases be-
low 10%, the municipality is placed under surveillance.
In 2005, 26 municipalities north of MG were placed un-
der the control of Primary Health Care. Routine stool
examinations revealed the following number of infected
inhabitants: in 2005, 18,054 subjects (0.3%), in 2006,
18,670 subjects (0.3%) and in 2007, 15,945 subjects
(0.2%) (Fig. 4B).

Schistosomiasis morbidity - An evaluation of morbid-
ity caused by schistosomiasis in MG was implemented in
September 2002. A reference centre in Belo Horizonte,
MG at the Orestes Diniz Outpatient Clinic (School of
Medicine, Federal University of Minas Gerais) became
responsible for diagnosing and caring for patients with
complicated schistosomiasis. From September 2002-April
2008, 102 patients with hepatosplenic schistosomiasis and
61 with schistosomal myeloradiculopathy were evaluated
in this reference centre.

In 2007, the National Centre of Notification of Diseas-
es received a report of eight cases of schistosomal myelo-
radiculopathy and one report of schistosomal pulmonary
hypertension. As of 16 May 2008, the notification of new
cases and the investigation of the severe forms of schisto-
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Fig. 3: prevalence of schistosomiasis infection in 81 municipalities of
Minas Gerais, Brazil in evaluation 1 after treatment from 1984-2007.

somiasis (hepatosplenics, pulmonary hypertension, acute
infection, extra-intestinal involvement) have become
obligatory for all municipalities of MG.

In 1998, 265 patients were admitted to hospitals in MG
because of schistosomiasis. In 2007, that number was re-
duced to 143. The number of deaths attributed to schistoso-
miasis in 1996 was 32. In 2001 and 2005, 52 and 62 deaths,
respectively, have been attributed to schistosomiasis.

Life in the Valley Project - This project will be imple-
mented in 92 municipalities of the Jequitinhonha, Mucuri
and Sao Mateus valleys from 2007-2010 (Fig. 5). For these
areas, a more comprehensive approach has been planned
to decrease the prevalence of schistosomiasis. Coinci-
dently, those are the municipalities with the lowest index
of human development in the state. Therefore, different
areas of the government (Basic Sanitary Company of Mi-
nas Gerais, Planning and Management Secretary of state
and the Foundation for Development and Research of the
Federal University of Minas Gerais) will work together to
improve housing, provide potable water and build sewage
systems of adequate quality in these municipalities. One
objective of this project is the reduction in the prevalence
of schistosomiasis to below 10%.
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Fig. 4A: areas in Minas Gerais, Brazil under surveillance (prevalence < 10%); B: the green line shows the prevalence and number of eggs/gram
of faeces before treatment and the blue line the same parameters after praziquantel treatment.

DISCUSSION

In 256 municipalities of MG, a significant decrease
in prevalence and egg count in stool samples was docu-
mented in the first evaluation after treatment. The per-
centage of positive tests for schistosomiasis in the state
was found to be 5.3%. Northeast of MG is the area with
the highest prevalence of schistosomiasis. From 2002-
2008, a reference centre in Belo Horizonte examined
102 patients with hepatosplenic schistosomiasis and 61
with myeloradiculopathy.

In 1950, the prevalence of schistosomiasis in MG
was 4.9% (Pellon & Teixeira 1950) and, in 1977, it was
9.6% (Katz et al. 1978). From 2003-2007, the percent-
age of positives was 5.3%. What immediately caught our
attention was that the general picture has not changed
significantly. Even considering differences in the tech-
niques used for stool examination, the population sur-
veyed and data analysis, it is interesting that the gen-
eral picture remains unchanged. MG has adhered to the
control program since 1983 and probably did not share
the benefit of mass chemotherapy used in the first years
of the PECE. This may explain the small variation of
prevalence over this period of 49 years.

During the survey of Pellon and Teixeira (1950), the
Mucuri valley presented the highest prevalence of schis-
tosomiasis in the state. For example, the prevalence of
schistosomiasis for Itaipé, Rubim, Medina, Pedra Azul
and Novo Cruzeiro was over 60% based on one parasi-
tological stool examination. In the present study, it was
not possible to obtain the information for these munici-
palities, but the general prevalence northeast of the state
remains high (over 20%).

Of note is the fact that in those areas subjected to treat-
ment and followed up with one evaluation, the percent-
age of positives decreased significantly. The local health
agents did well in areas where they became involved in the
control program. This means that after decentralisation,
the control program was successful using a novel strategy
(the locality deals with their own health problems). We re-
gret the fact that only 32% of the municipalities followed
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Fig. 5: municipalities of Minas Gerais, Brazil selected for the Life in
the Valley Project in orange.

the recommendations for control of schistosomiasis and
worked in collaboration to reach the goals set forth by the
different levels involved in health care.

It is worth mentioning that in MG, the municipali-
ties are placed under surveillance when the prevalence
decreases below 10%. This approach differs from the
proposed directives of the Ministry of Health of Brazil,
which uses the locality (prevalence below 5%) as the epi-
demiological unit for defining the prevalence of schis-
tosomiasis. However, this makes it difficult to compare
places that follow the national recommendations with
MG. Notwithstanding, we admit that using the locality
as the basic epidemiological unit for prevalence would
be more appropriate because schistosomiasis has a focal
distribution and the prevalence in the municipality may
not reflect the prevalence in each locality. Regrettably,
for MG, this guidance has not yet been applied.

For the first time in the history of schistosomiasis
control in Brazil, MG launched a program of surveil-
lance of morbidity for schistosomiasis. From 2002-2008,
102 hepatosplenics and 61 patients with schistosomal
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myeloradiculopathy were assisted by health agents from
different localities in the state and advised to seek help
in a reference centre for schistosomiasis in Belo Hori-
zonte (Drummond et al. 2006). Most patients received
timely care, which prevented potential severe complica-
tions (Lambertucci et al. 2008a, b).

It is also important to emphasise the active search for
solutions in areas where the control of schistosomiasis
has been difficult. With a new approach called Life in
the Valley Project, the control will include medical as-
sistance and effective sanitary programs (housing, water
supply, sewage systems) already supported financially
by different institutions.

The number of patients admitted to hospitals de-
creased during the period of analysis, which is similar to
what has been described for the whole country (Amaral
et al. 20006). The interpretation of this phenomenon is dif-
ficult; however, it has been attributed by many investi-
gators to the PCE (mostly to mass chemotherapy). Other
explanations have also been suggested, such as a decrease
in poverty and improvement in techniques for diagnosis
and treatment. A good example is the surgical treatment
of patients with hepatosplenic schistosomiasis. Fifteen
years ago, patients used to be operated on because they
had hepatosplenic schistosomiasis (prophylactic surgery),
a practice that has been banned from medical practice.
Currently, surgical indication is restricted to patients who
have upper digestive bleeding, huge spleens or anaemia
caused by hypersplenism. In addition, the introduction
of routine sclerotherapy of oesophageal varices has post-
poned or prevented surgery in a large number of patients
previously considered surgical cases.

Even considering the low quality of the data provided
by the Health Department of Brazil on schistosomiasis,
we conclude that the implementation of PCE in MG is on
the right path and, in due time, these new initiatives (de-
centralisation and active search for solutions in areas of
difficult control) will present the desired results, namely,
to reduce the prevalence of the disease below 10% and de-
crease morbidity with early diagnosis and treatment. Ac-
tions are also being taken to provide the best care to those
who are already sick and provide education for health as a
way to reduce the transmission of the infection.
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