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RESUMO. Presença da malária nas grandes estradas de penetração e /igaçiJo da Amazônia brasileira. 
É notório o interesse mundial dos economistas, agronomistas e pecuaristas no desenvolvimento da 
bacia Amazônica, assim como esta é uma área de fundamental importância para a segurança nacional. 
Alguns fatores que contribuem para a manutenção dos elevados índices de -infecção maláríca, principal­ 
mente nas rodovias recém-construídas e nos recentes núcleos de colonização, poderão facilmente serem 
sanados com um plano estrutural bem orientado. Contudo, caso esses fatores não sejam eliminados, o 
desenvolvimento econômico desta imensa área será muito difícil e praticamente impossivel. Este tra­ 
balho descreve a situação atual da malária no Estado do Amazonas e nas populações localizadas ao longo 
das rodovias (BRs: 174, 230 e 319) na Amazônia brasileira e discute a eficácia da atual estratégia dos ór­ 
gãos de saúde pública no controle e erradicação da malária humana na região Amazônica. 

ABSTRACT. The development of the Amazon basin has world wide interest .from ecologist-con­ 
servationist to the agro-industrial and military. Many factors seem to contribute to malaria along 
the new roads, and the future development of the Amazon basin will be irnproved if measures to 
adequately deal with malaria are attempted. It is obvious that the existing means of dealing with 
mataria are inadequate and future development of the Amazon region will probably be curtailed until 
mataria has been controlled. This work reviews malaria on the newly opened roads and presents 
unpublished data showing official mataria statistics for the roads BR-17 4, BR-319 and BR-230, for 1977, 
and in the State of Amazonas for the first three years the roads were opened to settlement. 

INTRODUCTION 

The Amazon basin has an estimated area of 
6.3 x 106 km2 with approximately 4.8 x 106 km2 

in the Brazilian territory and the remainder 
shared among Bolívia, Colombia, Ecuador, Pe­ 
ru and Venezuela. This imrnense areais impor­ 
tant to the entire world as a natural reserve 
source of Oxygen. To Brazil, this areais a reser­ 
voir of unknown wealth in natural resources. 
On July 6, 1970, the Brazilian government 
inaugurated the National Integration Plan of 
the Amazonian Region (Plano de Integração 
Nacional da Amazônia). This plan is to basi­ 
cally colonize the Brazilian Amazon by brin­ 
ging in the region people from ali areas of Bra­ 
zil. To accomplish this, a dense highway net­ 
work was planned (Fig. 1). Initially, the Tran­ 
samazon Highway was constructed and settle­ 
ment initiated in 1971. The road from Manaus 
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to Boa Vista (BR-174) was opened North from 
Manaus to settlement in 1974, as were portions 
of the road from Manaus to Porto Velho (BR- 
319) which connects with the Transamazon 
(BR-230). Malaria has been a problem on these 
roads from the beginning. Data on mataria 
from the Transamazon is available elsewhere 
(19). Mataria statistics of the State of Amazo­ 
nas from 1974 to 1977 are available in Ferraroni 
and Hayes (5). We present herein the data for 
mataria in the State of Amazonas from 1974 to 
1977, and discuss the way in which malaria erra­ 
dication is attempted in the Amazon. 

PREVIOUS FINDINGS 

Hospital data seems to be one of the most 
reliable sources from which to get an idea of 
the broad extent of mataria; however, the num­ 
ber of cases found on the roads as related to 
the numbers that go to hospitais can only be 
speculated, Criteria for hospitalization varies 
by area with the availability of hospital beds, 
staff and availability of drugs to the colonist 
for malaria treatment. Usually SUCAM (Supe­ 
rintendência das Campanhas de Saúde Pública) 
teams travei the roads in order to detect and 
treat (give drugs) malaria cases and thus reduce 
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Figure 1. Highway system in the Brazüian Amazon basin. (lt does not represem the Legal Amazon.) 

the number of people seeking hospital assis­ 
tance. 

Along the Transamazon (Marabá-Altami­ 
ra), 440Jo of the hospitais admissions and 390Jo 
of the total number of days interned were due 
to malaria. ln 1973, at least I l.40Jo of the high­ 
way population within a 250 km radius of Alta­ 
mira had malaria and 11.8% of the population 
in the Marabá region (19). For the Manaus 
area, almost all patients with symptoms of ma­ 
laria are referred to the Hospital Tropical (Hos­ 
pital de Moléstias Tropicais de Manaus), since 
its opening in April of 1974. Here, 300Jo of hos­ 
pitalizations are due to mataria and at least 
670Jo of all the mataria cases carne from the 
road BR-174 (5). 

Seasonal differences exist in the occurrence 
of malaria throughout the Amazon basin. The 
peak of mataria in Amazonas occurs after the 
end of the dry season (5). We believe topo­ 
graphy as well as rainfall plays a great role in 
the abundance of the vector and hence the oc- 

currence of malaria. Hayes and Charlwood 
(13), reporting a year long study of A. darlingi 
population dynamics, determined that in the 
hilly areas North of Manaus on BR-174, peak 
populations occurred at the end of the dry sea­ 
son. They speculate that the heavy rains flush 
out the streams and only during the dry season 
do stable conditions exist for good population 
growth. ln low lyíng áreas, such as Belém (State 
of Pará), the situation is reversed and there is an 
increase of mosquito breeding foci with íncrea­ 
sed rainfall as reported earlier (3, 10, 18, 19). 
Guedes et a!. (11) have similar observations for 
the State of Minas Gerais (Southeastern Brazil), 
as does Silva (18) for the State of Maranhão 
(Northeastern Brazil). Vector populations pre­ 
sents contrasts from East to West in the Ama­ 
zon basin. Along the Transamazon (Altami­ 
ra-Marabá region), A. darlingi has not been 
collected feeding on man with the exception of 
one place and here the numbers were quite low 
(Roberts - personal communication). Roberts 
(unpublished data) found only three malaria 



926 

vectors (A. albitarsis, A. triannulatus and A. 
nuneztovarii feeding on man in human bait 
captures extending over two years in this area. 
Smith (19) also failed to collect A. darlingi in 
this area. As A. darlingi was the principal vec­ 
tor in the State of Pará in the early 1940's (3), it 
is not known why it is now absent and what fac­ 
tors limits its distribution. There is also consi­ 
derable variation in the biting cycle of A. dar­ 
fingi across a North-South axis (2). 

DISCUSSION 

The recent picture of malaria in the State of 
Amazonas, according to SUCAM statistics, is 
one of stability or slow decline. The mataria in­ 
cidence they report from 1974 to 1977 is presen­ 
ted in Table I, and the malaria cases from the 
roads are presented in Table II. This data pre­ 
sented in Table I and II supposedly represent 
slide positive cases, thus for the State of Ama­ 
zonas the cases along the roads constitute only 
18% of officially reported malaria. The popula­ 
tion on BR-174, according to SUCAM is 5,873. 
Therefore, the 378 cases constitute only 6.4% 
of the population with mataria. The SUCAM 
data is in conflict with the data obtained by Ha­ 
yes and Ferraroni (14) who found 49% of the 
population as having had mataria within a six 
months period. Substantiatlng this higher num­ 
ber, is slide positive data obtained from FUN­ 
RURAL (Fundo de Assistência ao Trabalhador 
Rural) which visited four sites on BR-174 once 
each month in 1977. Twenty-nine percent of the 
patrons that were well enough to walk to the 
Saturday morning clinic had mataria. Thus, the 
49% positive reported is probably correct pla­ 
cing the probable number of cases near 2700, 
(seven times) the number of officially reported 
cases by SUCAM. Subsequently, it was learned 
SUCAM discontinued including data from the 
SUCAM post at km 200 on this road, and in 
1977 terminated ali epidemiologic surveillance 
(Investigation and follow-up of the cases) on 
the road. 

T ABLE I - Total number of mataria cases, and 
population of the State of Amazonas during the 
years 1974 to 1977*. 

Year Population Cases reported 

1974 
1975 
1976 
1977 

1,002,416 
1,031,621 
1,055,174 
1,152,000 

4,481 
4,920 
5,063 
4,720 

• Source: Official data from SUCAM, Manaus, 
Amazonas. 
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TABLE II - Total number of mataria cases by 
species of Plasmodia on the three main roads in the 
State of Amazonas", 

Total 
Road P. falciparum P. vivax mataria cases 

BR-174 209 169 378 
BR-230 84 59 143 
BR-319 141 193 234 
Total 434 421 855 

• Source: Official data from SUCAM, Manaus, 
Amazonas. 

The impact of malaria on settlers is drama­ 
tic. Smith (19) calculated 14 days work loss for 
each case of mataria in 1974 near Marabá, mul­ 
tiplied by the total population with malaria ma­ 
ke 53,578 days lost. Hayes and Ferraroni (14) 
report 38 days of work lost for males and 42 
days for females on BR-174. The high loss rate 
is probably due to repeated infections which 
substantiated by slide positive data from FUN­ 
RURAL, who reported 170 slide positive cases 
for 1977 of which 23 females and 29 males had 
repeated infections (Table 111). 

TABLE III - Multiple infections by human Plas­ 
modia in the road BR-174 for the year of 1977*. 

Number of 
mataria infections Males Females Total 

2 infections 19 14 33 
3 infections 4 7 11 
4 infections 2 2 4 
5 infections 3 o 3 
6 infections o o o 
7 infections 1 o 1 

• Source: FUNRURAL, Manaus, Amazonas. 

Bach infection was separated at least a 
month from the previous. The FUNRURAL 
frequently had sulfa derivatives alone for the 
treatment of falciparum malaria, thus the cases 
could be a recurrence of the original infection 
and/or a new infection. Primaquine is available 
solely from SUCAM. Frequently this drug was 
not available at the SUCAM post at km 200 
BR-174. At the time of our writing, SUCAM 
headquarters in Manaus is the only place one 
can obtain Primaquine and patients must come 
each day for 14 days to receive full treatment, 
an impossibility for most colonist who live so­ 
me distance from the city, Thus, few people on 
the roads receive proper mataria treatment and 
the high work loss figures in this area are most 
probably due to vivax malaria relapses. ln the 
area North of Manaus (BR-174), A. darlingi 
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avoids DDT sprayed surfaces (12). One of the 
most important factors in malaria transrnission 
might be the population turn-over; 10% of the 
population surveyed by Hayes and Ferraroni 
(14) arrived within the previous two months 
and 420/o within the Iast year. This indicates a 
large influx and is possibly an amplification 
mechanism for malaria in these presumed sus­ 
ceptible new arrivals. 

Chloroquine resistance falciparum malaria 
is common in this area (6) and, throughout in 
the Amazon basin (1, 4, 7, 16, 20), this drug is 
provided free by SUCAM. The increased use of 
Fansidar" (Sulfadoxine 500 mg and pyrimetha­ 
mine 25 mg) is evident from increased drug sa­ 
les (Table IV). As Fansidar'' is easily available 
through private sales it is evident people are see­ 
king effective treatment. This trend will pro­ 
bably result in additional drug resistance since 
Fansidar" resistant falciparum malaria has al­ 
ready been reported (8, 17). 

T ABLE IV - Fansidar sales in the city of Manaus 
and Belém for the years 1976 and 1977•. 

5. 
Manaus Belém 

Fansidar Fansidar Fansidar Fansidar 
Year Tablets Amputes Tablets Ampules 6. 
1976 8,805 o 117,755 o 
1977 29,520 813 202,514 8,271 

• Source: Roche Laboratories, Rio de Janeiro, 
Brazil. 

It is our strong feeling that ''human 
factors" play a most important role in the ma­ 
Jaria contrai and erradication program. The 
people making decisions in this area often Iack 
knowledge of mataria epidemiology and make 
decisions based on political-social grounds. 
DDT avoidance by the vector and chloroquine 
resistance have been documented, but to date 
no changes have been instituted. Chloroquine 
resistance has been reported for this area since 
1971 (16) and again in 1973 (20). These sarne 
facts have been confirmed by other reports in 
many places in the Amazon basin (4, 6, 7). As 
malaria parasite resistance appears to be deve­ 
loped by selective mutant strains of the parasite 
under drug pressure (15), the continued wide 
spread abuse of this drug represents a serious 
mistake by the public health service and makes 
efforts toward mataria erradication futile. 

It is time for the government to support re­ 
search efforts, employ properly trained people, 
and abolish the patronage system that has fai- 
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led. Resurgent malaria exists in many places, si­ 
milar problems have been attributed to these sa­ 
rne factors, especially in Venezuela (9). The 
Brazilian Amazon can expect continued resur­ 
gence if change is not instituted. 
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Seja nosso trabalho arte, ciência ou o mister social cotidiano, a única real diferença está na 
forma pela qual exploramos nossa experiência; permanece a mesma a necessidade de explo­ 
rar. Esta a razão pela qual, no fundo, a sociedade de cientistas é mais importante do que suas 
descobertas. O que a ciência tem para ensinar-nos não são as técnicas, mas seu espírito: a ne­ 
cessidade irresistível de explorar. 
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