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Urban outbreak of acute Chagas disease in
Amazon region of Brazil: four-year follow-up
after treatment with benznidazole

Ana Yecê das Neves Pinto,1 Alberto Gomes Ferreira Jr.,2

Vera da Costa Valente,1 Geraldo Saburo Harada,3

and Sebastião Aldo da Silva Valente1

The objective of this report is to describe treatment outcomes over a four-year period of patients
with acute Chagas disease in the Amazon region of Brazil. An outbreak of Chagas disease in a
low-income district of urban Belém, in September 2000, affected 11 people simultaneously, in-
dicating the likelihood of indirect, oral transmission of Trypanosoma cruzi. Prior to treat-
ment, patients underwent physical and clinical tests; blood samples were processed with im-
munofluorescence assay (IFA) and quantitative buffy coat (QBC). Following treatment with
benznidazole, parasitological and serologic tests (artificial xenodiagnosis and blood culture for
T. cruzi), electrocardiogram, and echocardiogram were administered at intervals over a four-
year period. Four years after treatment for acute Chagas disease, all patients presented with
negative parasitological tests and persistent IgG anti-T. cruzi antibodies with lowered titers;
three patients presented electrocardiogram abnormalities consistent with chronic Chagas dis-
ease or sequel of acute disease. The satisfactory response to treatment and relevance of serial
parasitological examinations of patients with acute Chagas disease are discussed.

Benznidazole; Chagas cardiomyopathy; Chagas disease; disease outbreaks; dis-
ease transmission; immunologic tests; Trypanosoma cruzi; Brazil.

ABSTRACT

Despite efforts to eliminate American
trypanosomiasis (Chagas disease) through
vector control, the disease continues to

be a public health problem in Latin
America. The infection is caused by Try-
panosoma cruzi, a parasite transmitted
primarily by triatomine vectors found 
in Mexico and Central and South Amer-
ica. Chagas disease is a complex zoono-
sis, and the life cycle of the parasite
involves a variety of mammal hosts. 
T. cruzi infection in humans manifests
with acute symptomatic or asympto-
matic phases and progressive chronic
forms with myocardial, esophageal, and
intestinal involvement. 

An estimated 15 million people in
Latin America are infected with T. cruzi,
but acute cases are detected in only 1%–
2% of those infected (1). Some authors
point out that there has been an increase
in the number of acute cases recorded in
some Latin American countries, leading
to predictions that the situation regard-
ing Chagas at the beginning of the 21st
century will be similar to that in the early
years of the 20th century (2, 3). 

Prior to 1996, acute Chagas disease
was rarely reported in the Amazon re-
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gion of Brazil, despite evidence of the
complete enzootic cycle of T. cruzi in the
region. Outbreaks have since been re-
ported in the region, characterized as
short outbreaks involving 2 to 16 acute
cases per episode (4). Only five chronic
cases are considered autochthonous to
the Amazon region. Two of the five pa-
tients were symptom-free, two had di-
lated cardiomyopathy, and one had the
digestive form of Chagas disease (5–7). 

Acute Chagas disease in the Amazon
region of Brazil was first documented by
Shaw et al. in 1969 in a low-income area
of Belém, Pará state (8). The outbreak
involved four family members who fell
ill simultaneously in 1968. The absence
of triatomine vectors in the family
dwelling suggested oral transmission of
T. cruzi for the first time in Brazil’s Ama-
zon region (8). 

Belém is located between Guajará Bay
and the Guamá River and has an urban
area of 516 km2 with some 1.3 million in-
habitants. Preserved forest areas, such as
Utinga National Park are on the outskirts
of the city. Between 1967 and 1977, single
adult insects infected with T. cruzi, par-
ticularly Panstrongylus geniculatus and
Rhodnius pictipes, were found in house-
holds of poor, low-lying suburbs of
Belém (9, 10). Mammals trapped in forest
areas bordering the Pedreira district of
Belém, where the 1968 outbreak oc-
curred, had a high prevalence of T. cruzi-
like trypanosomes (9, 10). 

Outbreaks in the Amazon region are 
a target of epidemiological surveillance
programs by the Brazilian Ministry of
Health because of suspected oral trans-
mission of the parasite. It is problematic
to distinguish clinical features of acute
Chagas disease in patients infected by
vectors and those infected by the oral
route. In part this is due to difficulties in
obtaining data on acute cases from en-
demic areas where transmission typi-
cally occurs through vectors. Outbreaks
involving oral transmission show pro-
longed febrile illness, a broad spectrum
of symptoms, high mortality rates be-
tween outbreaks, and no inoculation
sites on the body (11, 12). 

When the acute phase of T. cruzi infec-
tion is not detected and treated, it can per-
sist in the indeterminate phase for the life
of a patient. Treatment of the acute infec-
tion with tripanocidal drugs (benznida-
zole) has moderate efficacy (60%) in erad-
icating parasites, mainly in patients with
a prolonged subacute phase (11, 12). Tri-

als with patients suffering from chronic
or indeterminate phase Chagas disease
do not indicate a treatment benefit (13,
14). Andrade et al. presented encouraging
findings regarding the efficacy of benz-
nidazole in a randomized controlled trial
of children with early chronic T. cruzi
infection. Their data showed negative se-
roconversion at the end of a three-year
follow-up study in 55.8% of the children
treated with benznidazole, when com-
pared with the placebo group (15). Re-
sults from a study in the same cohort of
children using the polymerase chain reac-
tion (PCR) method support the notion
that negative serology post-treatment cor-
responds to cure (16). 

Better evidence about the clinical pro-
file and treatment outcome of acute
phase Chagas disease patients is needed.

We describe an outbreak of acute try-
panosomiasis that occurred in Septem-
ber 2000, in the city of Belém. Eleven
members of four neighboring families
were affected simultaneously, likely as 
a result of ingesting contaminated food.
We describe clinical and laboratory find-
ings during the outbreak and in a four-
year follow-up study. The treatment
outcome and relevance of serial para-
sitological examinations of patients with
acute Chagas disease are discussed. 

MATERIALS AND METHODS

Eleven patients from four families
were enrolled in the study. The first two
patients, a 17-year-old female and her
58-year-old mother, visited the Evandro
Chagas Institute in Belém following di-
agnosis with supposed typhoid fever
and treatment with chloramphenicol.
Both mother and daughter showed neg-
ative results for typhoid fever. Based on
clinical evidence of prolonged fever and
information about febrile illness in a rel-
ative and in neighbors, acute Chagas dis-
ease was suspected.

These two patients and nine of their
relatives or neighbors with the same his-
tory of extensive febrile illness were sub-
sequently diagnosed with trypanosomi-
asis by parasitological and serologic
tests. As far as could be ascertained, all
11 of these individuals were born in the
city of Belém and had always lived in the
district of Pedreira.

Forty contacts (relatives and neigh-
bors) of the infected individuals were
questioned about febrile illness and un-
derwent blood sample collection, re-

gardless of whether symptoms were pre-
sent. Blood samples were examined
using immunofluorescence assay (IFA)
for immunoglobulin M (IgM) and im-
munoglobulin G (IgG), and indirect hem-
agglutination assay (IHA). 

The houses of all patients and their
contacts were rigorously searched for tri-
atomine bugs, but none were found.

Case definition

The case definition for acute Chagas
disease is a positive T. cruzi parasitologi-
cal test (Strout method or thick smear) or
a positive serologic test for immunoglob-
ulin M (IgM) anti-T. cruzi antibodies by
IFA. When a case is detected, contacts
(relatives or neighbors) are immediately
screened for infection with blood and
parasitological exams, whether or not
they are symptomatic (17). Infection cure
is defined when three sequential sero-
logic tests, using two different methods,
give negative results (17).

A suspicious case is defined as a con-
tact of a diagnosed case who presents
febrile illness ± 15 days from the time the
first diagnosed patient became ill.

Clinical and laboratory evaluation 

During the initial evaluation (acute
phase), all patients were submitted to
clinical and physical examination and
blood sampling. Seven series of blood
samples were collected: one before onset
of treatment (initial), one during treat-
ment (30 days after the onset of treat-
ment), and five following the conclusion
of treatment (at 60 days and at 12, 24, 36,
and 48 months post-treatment). 

The samples collected before treat-
ment were processed using IFA and
quantitative buffy coat (QBC) (18).

We added two indirect parasitological
methods—artificial xenodiagnosis and
blood culture for T. cruzi—to the follow-
up series of examinations. For serum
blood culture, a 3 mL sample of hep-
arinized blood was overlaid on a Hoff
agar slant. The overlay was examined by
phase contrast microscopy at 400× mag-
nification every 2 weeks; cultures were
discarded as negative after 10 weeks.
Xenodiagnosis was performed using 40
fifth-stage nymphs of Triatoma infestans,
Triatoma maculata, Triatoma tibiamaculata,
Triatoma dimidiata, Panstrongylus megis-
tus, and Dipetalogaster maximus. Rectal
contents of individual insects were ex-
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amined for trypanosomes at 400× mag-
nification one and two months after
feeding. Leukocyte counts and hemoglo-
bin concentration studies were made be-
fore and after treatment. 

Standard 12-lead electrocardiograms
(ECG) with the patient at rest and echo-
cardiograms were performed during the
first week of treatment and in the third
month and fourth year of post-treatment
follow-up. 

Treatment procedures

The 11 confirmed cases in the study
were treated with benznidazole at doses
of 5 to 7 mg/Kg daily for 60 to 90 days
(17). Ten patients received daily treat-
ment for 60 days and, because of treat-
ment failure, one patient received treat-
ment for 90 days.

The ethics committee of the Evandro
Chagas Institute approved the study, and
all subjects gave informed consent for
their participation in this investigation.

RESULTS

All 11 patients included in this study
presented febrile illness and asthenia be-
ginning 7 or 9 September 2000, lasting be-
tween 23 and 43 days. Other reported
symptoms and signs were dyspnea, chills,
abdominal pain, vomiting, paleness,
myalgia, arthralgia, leg swelling, face
swelling, cutaneous rash, coughing, and
variable degrees of myositis, mainly in the
females (Figure 1). Three patients had pal-
pitations, tachycardia, and chest pain. Six
patients developed myocarditis and five
presented with myopericarditis during
the acute phase. Two had serious cardiac
manifestations during the acute phase of
the disease and required hospitalization.
Neither Romaña sign nor other indication
of insect inoculation was found on physi-
cal examination of the patients. 

Parasitological tests made immedi-
ately after the completion of 30 days of
treatment were negative in nine patients.
Xenodiagnosis was positive for one 31-
year-old female at the 30th day of treat-
ment and positive for another 58-year-
old female on the 60th day of treatment,
indicating treatment failure (Table 1). 

Follow-up serologic tests in all pa-
tients detected IgM antibodies for a short
period and persistent IgG anti-T. cruzi
antibodies four years after acute infec-
tion. No patients had negative serologic
tests until September 2004, four years
after treatment (Figure 2).

During the acute phase, five patients
presented with anemia (hemoglobin 8.9–
10.2 g/dL). Leukocyte counts increased

in two patients who presented with acute
pulmonary infections simultaneously
with acute Chagas disease. Four patients
had lymphocytosis (1 702–8 979 lym-
phocytes/mm3) during the acute illness,
with improvement after two months.
Three patients presented with leukope-
nia (3 200–4 700 leukocytes/mm3).

ECG and echocardiogram results dur-
ing the acute illness and at four years
post-treatment are shown in Table 2. Five
patients had no ECG changes through the
follow-up period. One patient had low
QRS voltage due to pericardial effusion.
Four patients presented non-specific ven-
tricular repolarization with or without
associated conduction disturbances. Of
these four, the ECGs of two patients
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FIGURE 1. Manifestation of signs and symptoms in 11 patients with acute Chagas disease in
Belém, Brazil, 2000
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TABLE 1. Parasitological results in follow-up of treatment of 11 patients presenting acute Chagas disease, Belém, Brazil;
2000–2004

Test results for patients

Quantitative buffy coat Blood culture Xenodiagnosis

Positive Negative Positive Negative Positive Negative

Days following treatment No. % No. % No. % No. % No. % No. %

First day 8 72.3 3 27.3 8 72.3 3 27.3 11 100 0
30 days 0 11 100 0 11 100 2 18 9 82
60 days 0 11 100 0 11 100 1 9 10 91
1 year 0 11 100 0 11 100 0 11 100
3 years 0 11 100 0 11 100 0 11 100

.



normalized, one 17-year-old female re-
mained with atrioventricular (AV) dis-
sociation and intermittent left bundle-
branch block, and one 15-year-old female
developed right bundle-branch block
plus fascicular left bundle-branch block. 

Three patients presented pericardial
effusion that resolved shortly after onset

of treatment. One 28-year-old male had a
moderate amount of fluid in the peri-
cardium and significant myositis in both
lower limbs. Echocardiography of a 70-
year-old female with prior history of ar-
terial hypertension showed abnormali-
ties before and after treatment that were
consistent with diastolic dysfunction and

signs of hypertrophy due to her previous
condition. None of the patients presented
decreased ejection fraction either during
acute illness or later (see Table 2).

All 40 contacts (relatives and neigh-
bors) examined were asymptomatic and
had negative serologic tests. 

DISCUSSION

The signs and symptoms described in
the Chagas outbreak reviewed in this
study reveal a prolonged, febrile syn-
drome illness and positive parasitological
and serologic tests. All patients showed
persistent titers of IgG anti-T. cruzi anti-
bodies four years after acute infection, but
with an important decrease over time.
While these lowered titers suggest a high
possibility of cure, the outcomes for the
patients remain uncertain.

Despite the low sensitivity of parasito-
logical tests in cure assessment, we per-
formed these tests during, before, and
after treatment. Xenodiagnosis showed
that two patients had persistent para-
sitemia at days 30 and 60 of treatment.
Both continued medication for an addi-
tional 30 days. There was no difference
in response to treatment between the pa-
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TABLE 2. Results of electrocardiograms and echocardiograms during acute phase and four years post-treatment in 11 Chagas disease patients in
Belém, Brazil, 2000–2004 

Post-treatment Post-treatment
Acute phase electrocardiogram Acute phase echocardiogram

Age electrocardiogram results echocardiogram results
Case No. (years) Gender results (fourth year) results (fourth year)

1 24 M Low QRS voltage Normal Mild pericardial efusion; EF = 64% Normal

2 28 F Normal Normal . . . Normal

3 31 F Left axis deviation Left axis deviation, left anterior Normal; EF = 69% Normal
fascicular block

4 70 F Non-specific repolarization changes Normal Left ventricular hypertrophy; Diastolic 
diastolic dysfunction; pericardial dysfunction; 
effusion; EF = 66% left ventricular 

hypertrophy

5 28 M First-degree atrioventricular block; Normal Moderate pericardial effusion; Normal
non-specific repolarization changes EF = 63%

6 17 F Non-specific repolarization changes; Atrioventricular dissociation; Mild pericardial effusion; left Normal
atrioventricular dissociation; left axis intermittent left bundle-branch ventricular dilatation with diffuse
deviation block hypokinesis; moderate mitral 

regurgitation; EF= 56%

7 22 M Normal Normal Normal; EF= 66% Normal

8 19 M Normal Normal . . . Normal

9 15 F Non-specific repolarization changes Right bundle-branch block, Normal; EF= 74% Normal
left posterior fascicular block

10 24 F Normal Normal Mild pericardial effusion; EF= 70% Normal

11 58 F Normal Normal Left ventricular hypertrophy; Normal
EF = 68%

QRS= QRS complex; EF = Ejection fraction; . . . = echocardiogram not carried out.

FIGURE 2. Change in titers of IgG anti-Trypanosoma cruzi antibodies by im-
munofluorescence assay (IFA) during the acute phase and four years follow-
ing treatment in 11 Chagas disease patients in Belém, Brazil, 2000–2004
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tient receiving benznidazole for 90 days
and the patient receiving it for 60 days.
Four years after treatment, both of these
patients showed low IgG antibody tit-
ers (1/40) and negative parasitological
tests. We cannot be certain that these two
patients followed the prescribed dos-
ing schedules during the first 60 days of
treatment.

Our findings show the potential bene-
fits of benznidazole for clinical improve-
ment of acute cases. However, the failure
of benznidazole to clear parasitemia (as
shown by xenodiagnosis and blood cul-
ture) in two patients by days 30 and 60 of
treatment, suggests the need for new
treatment schedules with longer dura-
tion. In addition, we do not know the
significance of low IgG titers during the
follow-up series of tests, but we hypoth-
esize that it represents immunological
memory rather than parasite persistence.
More extensive follow-up or other effec-
tive tests are necessary to evaluate cure.

The rates of ECG abnormalities and
cardiac disease during the acute phase
reported in this study are similar to
those reported in endemic areas (19, 20).
Abnormalities compatible with acute
Chagas disease showed rapid clinical
improvement following treatment. One
patient showed minimal echocardio-
graphy alterations consistent with acute
myocarditis that disappeared after treat-
ment. Similar results were encountered
in a study of 37 patients with acute Cha-
gas disease in an endemic area. These
patients had temporary alterations of
the cardiac autonomic conduction sys-
tem (19, 3). 

Early lesions of the cardiac conduction
system have been documented in pa-
tients from a Chagas endemic area in
Brazil. Pazin-Filho et al. showed that
mild segmental left ventricular wall mo-
tion abnormalities in echocardiograms of
patients with chronic disease could indi-
cate future worsening of systolic func-
tion (21). In our post-treatment follow-
up, chronic Chagas disease is indicated
in three patients on the basis of these
ECG findings: left anterior fascicular
block, atrioventricular dissociation and
intermittent left bundle-branch block,
and right bundle-branch block and left
posterior fascicular block, despite there
being no clinical manifestation of these
conditions. We do not know if the per-
sistent ECG abnormalities indicate chronic
phase of Chagas disease despite all pa-
tients having undergone treatment dur-

ing the acute phase, or if these abnor-
malities represent sequelae of acute
myocardial attack in patients who are
free of the parasite. Patients with abnor-
mal ECGs four years after treatment sug-
gest that these early lesions are common
and can go undetected, as we observed
in the follow-up of patients. Long-term
observation is needed to determine
whether overt clinical disease will ap-
pear or if these abnormalities persist as
mild sequelae of the acute phases.

Pericardial effusion resulting in death
has been documented in patients with
acute Chagas disease in outbreaks in 
the municipalities of Abaetetuba and
Cametá, both in Pará state in Brazil’s
Amazon region. In the Cametá outbreak,
two deaths due to acute myopericarditis
occurred (22, 23). In our study, three pa-
tients presented mild pericardial effu-
sion without relationship either to ECG
conduction disturbances or low ejection
fraction in echocardiogram. This sug-

gests that the presence of pericardial
effusion may be part of a generalized
process of inflammation with important
repercussions for the pericardium rather
than the myocardium. While myocar-
ditis is more consistent with acute Cha-
gas disease, pericarditis is described as a
consequence of direct parasite lesions in
acute cases from endemic areas, and
should not be disregarded in cases in the
Amazon region.

Epidemiologic investigation found no
signs of triatomine vectors in the house-
holds of the patients and their contacts in
our study. Onset of symptoms occurred
within two to four days for all 11 of the
affected individuals, suggesting oral
transmission due to indirect contact with
triatomine bugs. The presence of tri-
atomines infected with T. cruzi in Pe-
dreira district has been documented, as
well as a 17.4% T. cruzi infection rate in
wild mammals on the outskirts and in
forests bordering Belém, mainly in the
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FIGURE 3. Location of triatomine bugs collected in districts of Belém, Brazil, 1967–1977
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endemic areas. Chagas disease in hu-
mans has been described in limited geo-
graphic areas in the Amazon region,
especially northeastern Pará state and
southeastern Amapá state, related to syl-
vatic and port areas or areas that have
experienced rapid urbanization and in-
creased population density in the last 10
years (4, 25–29). In northeastern Pará
state, an extensive highway project may
have caused an important ecological im-
balance that has contributed to disturb-
ing triatomine ecotopes. 

There are many unanswered ques-
tions regarding contact between sylvatic
vectors and human hosts of Trypano-
somas in the Brazilian Amazon. We
know that acute infection is benign in
the majority of cases of Chagas, but poor
clinical outcomes are possible when
delayed diagnosis and delayed host re-
sponse occurs. Serious pericarditis may
be lethal to patients in the acute phase of
the disease.

Clinical outcomes of patients during
this brief follow-up of an urban Try-
panosomiasis outbreak suggest that
chronic Chagas disease in the Amazon
region may be underestimated, although
all patients in this study were sympto-
matic during the acute phase, unlike
those affected in endemic areas. The au-
thors underscore the need for a strong
surveillance system for Chagas disease
in the Amazon region of Brazil.
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El objetivo de este informe es describir los resultados del tratamiento para la enfer-
medad aguda de Chagas durante un seguimiento de cuatro años en pacientes de la re-
gión amazónica de Brasil. Un brote de la enfermedad de Chagas en un distrito de
bajos ingresos de la parte urbana de Belém afectó simultáneamente a 11 personas en
septiembre de 2000; al parecer, la transmisión de Trypanosoma cruzi fue indirecta por
vía oral. Antes del tratamiento, los pacientes se sometieron a un examen físico y prue-
bas clínicas; las muestras de sangre se estudiaron mediante inmunofluorescencia
indirecta y análisis cuantitativo de la capa leucocitaria (buffy coat). Después del
tratamiento con benznidazol se realizaron pruebas parasitológicas y serológicas 
(xenodiagnóstico artificial y hemocultivo de T. cruzi), electrocardiogramas y ecocar-
diogramas periódicos durante cuatro años. Cuatro años después del tratamiento por
enfermedad aguda de Chagas, todos los pacientes eran negativos en los análisis pa-
rasitológicos y disminuyeron los títulos de anticuerpos IgM anti-T. cruzi persistentes;
tres pacientes presentaron alteraciones electrocardiográficas indicadoras de enferme-
dad crónica de Chagas o de secuelas de la enfermedad aguda. Se discute la respuesta
satisfactoria al tratamiento y la importancia de los análisis parasitológicos seriados de
los pacientes con enfermedad aguda de Chagas.

Cardiomiopatía chagásica, enfermedad de Chagas, brotes de enfermedades,
transmisión de enfermedad, pruebas inmunológicas, Trypanosoma cruzi, Brasil.

RESUMEN

Brote urbano de enfermedad
aguda de Chagas en la región

amazónica de Brasil:
seguimiento de cuatro años

después del tratamiento 
con benznidazol

Palabras clave



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


