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Epidemiology

Chagas disease (American trypanosomiasis) is caused by the protozoan parasite Trypanosoma cruzi.
It is transmitted to humans by infected triatomine bugs (“kissing bugs”), and less commonly by
transfusion, organ transplant, from mother to infant, and, in rare instances, by ingestion of
contaminated food or drink.**

Vector-borne transmission occurs only in the Americas, where an estimated 6 million people have
Chagas disease.>® Historically, transmission occurred largely in rural areas in Latin America, where
houses built of mud brick are vulnerable to colonization by the triatomine vectors.* In such areas,
Chagas disease usually is acquired in childhood. In the last several decades, successful vector control
programs have substantially decreased transmission rates in much of Latin America.*"®

Infected triatomine vectors and T. cruzi—infected domestic and wild animals are found across the
southern half of the United States, and rare cases of autochthonous vector-borne transmission have
been documented.®* However, the risk of vector-borne infection within the United States appears to
be very low.® T. cruzi can also be transmitted in blood; screening of blood donations for anti-T. cruzi
antibodies was introduced in 2007 after the U.S. Food and Drug Administration approved a
serological test for that purpose.t>4

In people chronically infected with T. cruzi as a result of prior infection, profound
immunosuppression (e.g., due to advanced HIV) may lead to reactivation of the disease,
characterized by parasitemia, which is associated with increased intracellular parasite replication and
lack of immunological control of the infection.®>*’

Clinical Manifestations

Acute Phase. The acute phase of T. cruzi infection, which typically goes unrecognized, lasts up to
90 days and is characterized by circulating trypomastigotes detectable on microscopy of fresh blood
or buffy coat smears.?* If the portal of infection was the conjunctiva, patients may develop the
characteristic Romaria’s sign—unilateral painless swelling of the upper and lower eyelids—which
usually lasts several weeks. The other symptoms of acute infection are usually limited to a non-
specific febrile illness. In a small proportion of patients, however, acute, life-threatening myocarditis
or meningoencephalitis may occur.* At the end of the acute phase, typically 60 to 90 days after
infection, parasitemia falls below levels detectable by microscopy, and in the absence of effective
antitrypanosomal treatment, T. cruzi infection passes into the chronic phase.?*

Chronic Phase. Most patients with chronic T. cruzi infection have no signs or symptoms and are
said to have the indeterminate form of the disease. Over the course of their lives, 20% to 30% of
these patients will progress to clinically evident Chagas disease—most commonly,
cardiomyopathy.?* The earliest manifestations are usually conduction system abnormalities, such as
right bundle branch block, alone or in combination with frequent premature ventricular contractions,
which may develop years to decades after infection.*!® Over time, the disease may progress to
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higher-grade heart block and complex ventricular arrhythmias. In patients with more advanced
cardiomyopathy, poor prognostic factors include congestive heart failure, ventricular aneurysm, and
complete heart block; these are associated with short-term mortality, including sudden

death.'® Chagas digestive disease is much less common than cardiomyopathy.?® Dysphagia is the
characteristic symptom of megaesophagus, and prolonged constipation is the most common
complaint associated with megacolon.

T. cruzi reactivation during the chronic phase of Chagas disease is characterized by a return to high
levels of parasite replication and parasitemia, which are usually detectable by microscopy.
Reactivation can occur in individuals on immunosuppressive medications or cancer chemotherapy
and in people with HIV.1%22% Even in the absence of symptoms, people with HIV and chronic
Chagas disease have significantly higher levels of T. cruzi parasitemia than their immunocompetent
counterparts.?* Most cases of clinically apparent reactivation occur with CD4 T lymphocyte cell
counts <200 cells/mm?3, a history of prior opportunistic infections, or both.®

The clinical features of reactivated Chagas disease in people with HIV differ from those observed in
individuals who are immunosuppressed for other reasons. The most common manifestations consist
of T. cruzi meningoencephalitis, with or without brain abscesses (chagomas).!*6262" The
presentation in people with HIVV may be confused with central nervous system (CNS) toxoplasmosis
and should be considered in the differential diagnosis of CNS symptoms or mass lesions on imaging.
The second most frequently reported manifestation of reactivation in people with HIV is acute
myocarditis, sometimes superimposed on pre-existing chronic Chagas heart disease.'®’ Patients may
present with new arrhythmias, pericardial effusion, acute cardiac decompensation, or rapid
progression of existing chronic cardiomyopathy.'®?® Less frequent manifestations of reactivation
include skin lesions, erythema nodosum, and parasitic invasion of the peritoneum, stomach, or
intestine. 1628

Diagnosis

Screening with serological testing is recommended for all individuals who have lived in Mexico or
Central or South America for greater than 6 months.?

Most persons infected with T. cruzi are in the chronic phase and are typically unaware of their
infection. Screening for infection to identify persons with the indeterminate or early clinical forms of
chronic Chagas disease is important to identify those who might benefit from antiparasitic treatment
and counseling regarding potential transmission of T. cruzi to others (e.g., blood donation, organ
donation). This is particularly important for people with HIV because of the risk of reactivation
disease.

Diagnosis of chronic infection relies on serological methods to detect immunoglobulin G antibodies
to T. cruzi, most commonly enzyme-linked immunosorbent assay (ELISA) and immunofluorescent
antibody assay (IFA). No available assay has sufficient sensitivity and specificity to be used alone; a
single positive result does not constitute a confirmed diagnosis. Two serological tests based on
different antigens (i.e., whole parasite lysate and recombinant antigens) and/or techniques

(e.g., ELISA and IFA) should be used for individuals with suspected Chagas. In some cases, the
infection status remains difficult to resolve even after a third test, because there is no true gold
standard assay for chronic T. cruzi infection.?®*°
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Data suggest that the sensitivity of serological assays varies by geographical location, possibly

because of T. cruzi strain differences and resulting antibody responses.®*? Options for

T. cruzi serological testing in the United States include diagnostic ELISA Kits based on parasite
lysate or recombinant antigens.?** In general, polymerase chain reaction (PCR) is not a useful

diagnostic test for chronic T. cruzi infection, as its sensitivity is highly variable.3343°

In people with HIV and epidemiologic risk factors for Chagas disease, coinfection with T. cruzi and
reactivation disease should be considered in the differential diagnosis of CNS mass lesions,
meningoencephalitis, arrhythmias or heart failure.’5>2° The imaging pattern of brain chagoma is
similar to that of cerebral toxoplasmosis, although chagomas tend to be larger than Toxoplasma
lesions.t”?52" Computed tomography and magnetic resonance imaging show subcortical hypodense
lesions that enhance with contrast or gadolinium. These lesions most often involve brain white
matter. Histopathology shows inflammation and the presence of T. cruzi amastigotes in glial cells
and, less often, in neurons. Cerebrospinal fluid (CSF) typically shows a mild pleocytosis
(lymphocyte predominance), increased protein, and T. cruzi trypomastigotes.'®1"2:%" |n a case series
that included 15 people coinfected with HIV and T. cruzi with clinical meningoencephalitis,
trypomastigotes were visualized in CSF in 85%.%

A definitive diagnosis of reactivation is established by identification of the parasite or its products in
tissue, such as on brain biopsy, in CSF, or in blood.* In chronically infected patients who are
immunocompetent or who have HIV coinfection in the absence of reactivation, trypomastigotes
typically are undetectable in the circulating blood.? If observed in a coinfected patient, circulating
parasites suggest reactivation and the need for treatment.

Testing to identify T. cruzi should be considered in all at-risk individuals with suspected reactivation
of chronic Chagas disease. Initial assessment can be done by evaluation of a peripheral blood smear.
Blood concentration techniques, such as capillary centrifugation, can improve sensitivity.® In
centrifuged blood, T. cruzi trypomastigotes are found just above the buffy coat. Parasites also may be
observed in lymph nodes, bone marrow, skin lesions, or pericardial fluid. Hemoculture is somewhat
more sensitive than direct methods but takes 2 to 8 weeks to demonstrate parasites. Quantitative PCR
assays performed on serial blood specimens that show rising parasite numbers over time provide the
earliest and most sensitive indicator of reactivation.*”® As such, clinicians should consider obtaining
PCR testing in all individuals in whom there is high clinical suspicion and blood and/or tissue tests
are negative.

In people with HIV who have suspected CNS Chagas disease, centrifugation and microscopic
examination of CSF should be conducted. Few published data exist on PCR of CSF, but it would be
expected to have high sensitivity for the diagnosis of reactivation in the CNS.*

In the United States, Chagas disease molecular detection (PCR testing for T. cruzi DNA) is available
at the Centers for Disease Control and Prevention (CDC); consultations and testing requests should
be addressed to Parasitic Diseases Hotline for Healthcare Providers (404-718-4745,
parasites@cdc.gov, hours: 8 a.m.—4 p.m. ET/Monday-Friday) or through the CDC Emergency
Operations Center (770-488-7100) for emergencies after business hours, on weekends, and federal
holidays.
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Preventing Exposure

Travelers to endemic countries may be at risk of infection with T. cruzi if they visit rural areas and
stay in rustic lodging. The triatomine vector typically infests cracks in walls and roofing of poor-
quality buildings that are constructed of adobe brick, mud, or thatch.*® Because the insects feed at
night, individuals who live in or visit Chagas disease—endemic areas should avoid sleeping in such
dwellings or outdoors. Control programs in endemic areas rely on spraying infested dwellings with
residual-action insecticide. If sleeping outdoors or in suspect dwellings cannot be avoided, sleeping
under insecticide-treated bed nets provides significant protection.**

In the United States, all blood donors are screened for Chagas disease when they first donate blood.
Universal screening of blood donors has been implemented in 21 Chagas disease—endemic

Latin American countries.*> Although transfusion-acquired cases have been uncommon in the
United States, transfusion with infected blood products remains a risk for acquiring Chagas disease.
No drugs or vaccines for preventing T. cruzi infection are available.

Preventing Disease

All people with HIV with epidemiologic risk factors for Chagas disease should be tested for antibody
to T. cruzi to detect latent infection.?®*

For people living with HIV, a single course of treatment with benznidazole or nifurtimox should be
offered to individuals with T. cruzi infection who have not been previously treated and who do not
have advanced Chagas cardiomyopathy, with a discussion of potential risks and benefits and shared
decision making (BIl1). However, the efficacy of currently available drugs in the chronic phase is
suboptimal, there is no useful test of cure, and treated individuals are still considered at risk for
reactivation.3?* There are no direct studies evaluating interactions between antiretroviral
medications and either benznidazole or nifurtimox. However, as benznidazole may be partially
metabolized by the cytochrome P450 (CYP) system, medications that inhibit this system may
increase benznidazole toxicity and those that induce CYP enzymes may reduce benznidazole
efficacy.®*%

Although direct data are lacking, optimization of antiretroviral therapy (ART) may help prevent
Chagas reactivation in coinfected patients. Most symptomatic reactivation cases have occurred in
people with HIV who were not virologically suppressed on ART.16:43

Treating Disease

Therapy for Chagas disease with benznidazole or nifurtimox is effective in reducing parasitemia and
preventing clinical manifestations or slowing progression in patients with acute and reactivated
disease.***® These drugs have limited efficacy, however, in achieving parasitological cure. As both
drugs are U.S. Food and Drug Administration (FDA)—-approved only for children, use for the
treatment of adults in the United States is off-label. Individuals with advanced Chagas
cardiomyopathy will not benefit from treatment. Consultation with a specialist should be sought.
Consultations with experts at the CDC can be addressed to the Parasitic Diseases Hotline for
Healthcare Providers (404-718-4745, parasites@cdc.gov).

Benznidazole (commercially available at http://www.benznidazoletablets.com/en) is approved by the
FDA for use in children 2 to 12 years of age. The use of benznidazole to treat a patient outside of the
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FDA-approved age range is based on clinical diagnosis and decision by a treating physician under
practice of medicine. The regimen of 5 to 8 mg/kg/day in two divided doses taken with or without
food for 60 days is the recommended treatment (BI11); a daily maximum dose of 300 mg is
recommended by most experts.*’48

Nifurtimox (Lampit®) is also FDA approved for children less than 18 years of age and is available
from retail sources.**® Use of nifurtimox to treat a patient outside of the FDA-approved age range is
based on clinical diagnosis and decision by the treating physician under practice of medicine. The
recommended regimen is 8 to 10 mg/kg/day in three divided doses with food for 60 days (BII1).%*

Treatment of patients outside of the FDA-approved age ranges for either drug is based on clinical
diagnosis and decision by the treating physician under practice of medicine. The duration of therapy
with either of these agents has not been studied in people with HIV. Mortality is high for
symptomatic reactivated T. cruzi infection, even in patients who receive chemotherapy.'®2® Limited
data suggest that early recognition and treatment of reactivation may improve prognosis.*®

Special Considerations with Regard to Starting Antiretroviral Therapy

As with other parasitic infections that localize in the CNS, the decision to initiate ART must be
carefully considered in people with HIV and reactivated T. cruzi infection involving the brain. Only
anecdotal information exists on the consequences of starting ART after a diagnosis of CNS Chagas
disease, but there are no cases of Chagas-related immune reconstitution inflammatory syndrome
(IRIS) that have been well described. Therefore, there is no known contraindication to starting or
optimizing ART in patients with CNS Chagas disease. ART should be initiated in all patients with
concomitant T. cruzi (Alll). In general, as IRIS is not recognized as a common manifestation in the
setting of coinfection, treatment of T. cruzi does not warrant delay in ART.

Monitoring for Adverse Events

Patients undergoing treatment should be monitored closely because both benznidazole and
nifurtimox are associated with significant toxicities.*°

Benznidazole-associated adverse drug reactions include abdominal symptoms (abdominal pain,
nausea, vomiting, diarrhea), reversible peripheral neuropathy, rash, and granulocytopenia.
Comprehensive metabolic panel (CMP) and complete blood count (CBC) should be monitored
before initiation and during therapy. Co-administration of benznidazole with disulfiram, alcohol, and
products that contain propylene glycol should be avoided.

Nifurtimox-associated adverse drug reactions include anorexia, nausea, vomiting, abdominal pain
and weight loss, rash, restlessness, tremors, and dose-dependent peripheral neuropathy. Alcohol
consumption with nifurtimox should be avoided. CMP and CBC should be monitored before
initiation and during treatment with nifurtimox.

The frequency of monitoring CMP and CBC during treatment, though not standardized, is generally
every 2 weeks. The adverse effects of both drugs wane when the drugs are discontinued. For more
information, refer to the Adverse Drug Reactions table.

As stated above, there are no reports at this time regarding T. cruzi infection and IRIS.
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Managing Treatment Failure

People with HIV are at risk for clinical manifestations because of intermittent reactivation of chronic
infection.*® Benznidazole and nifurtimox are only partially effective in the chronic phase

of T. cruzi infection and may be suppressive rather than curative.** Because the drugs are toxic and
experience with their use in people with HIV is limited, expert advice should be sought.*® Whether
secondary prophylaxis or chronic maintenance therapy should be used in people with HIV with latent
Chagas disease is unclear, particularly when potent ART is used.

There are no current recommendations for monitoring for reactivation after treatment. T. cruzi
antibodies may persist after treatment. Reactivation after treatment is diagnosed based on compatible
clinical symptoms and identification of the parasite in blood or CNS fluid/tissue by microscopy or
PCR. Although no efficacy data are available, retreatment with benznidazole or nifurtimox is
recommended for people with HIV and T. cruzi reactivation who fail to respond or who reactivate
again after initial antitrypanosomal therapy (Alll).

Special Considerations During Pregnancy

As recommended for all individuals with epidemiologic risk of Chagas disease, screening of
pregnant persons who have lived in endemic areas should be considered to identify maternal
infection and possible risk of infection in their offspring. See the CDC resource for congenital
Chagas disease for more information.

Between 1% to 10% of infants of mothers with T. cruzi are born with acute T. cruzi infection.> Most
congenital T. cruzi infections are asymptomatic or cause non-specific signs; laboratory screening is
required for detection of these cases.® In a small proportion of patients, congenital infection causes
severe morbidity, including low birthweight, hepatosplenomegaly, anemia, meningoencephalitis,
and/or respiratory insufficiency, with high risk of mortality.>*>* Limited data suggest that the rate of
congenital transmission is higher for women with HIV than in immunocompetent women.*5°®° Infants
with HIV and concomitant T. cruzi also may be more likely to have symptoms, especially neurologic
symptoms.5®%7

Minimal data are available on the potential reproductive toxicity of benznidazole and nifurtimox,
although both drugs have been associated with increased detection of chromosomal aberrations in
children being treated for Chagas disease.*®*° Benznidazole crosses the placenta in rats.®® Due to the
toxicity and limited experience with use of these drugs in pregnancy, treatment of

acute T. cruzi infection in pregnant people should only be undertaken in consultation with a specialist
in this area, and treatment of chronic disease should be considered only after completion of the
pregnancy and breastfeeding. For pregnant people with HIV with symptomatic reactivation

of T. cruzi infection, ART should be initiated (Alll) as initial treatment. Only two cases of treatment
of Chagas disease in pregnancy with benznidazole have been reported in people with HIV.?62 One
infant was born with a low birthweight.®? All infants born to people with T. cruzi should undergo
appropriate testing for congenitally acquired T. cruzi infection and be treated promptly if infection is
confirmed.®3%
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Recommendations for Preventing and Treating Chagas Disease (American
Trypanosomiasis)

Preventing Manifestations of Chagas Disease

o All people with HIV who have epidemiologic risk factors for Chagas disease should be tested for antibody to T. cruzi using
at least two serological tests based on different antigens (e.g., whole parasite lysate and recombinant antigens) and/or
techniques (e.g., ELISA and IFA).

Indication

« Individuals with epidemiological risk factors for Chagas disease who have tested positive for antibody to T. cruzi, have not
been previously treated, and do not have advanced Chagas cardiomyopathy

Therapy

¢ Asingle course of benznidazole or nifurtimox is recommended by some experts (doses and duration same as for treatment
of acute or reactivated infection).

0 Benznidazole 5-8 mg/kg/day PO in 2 divided doses for 60 days (BIIl) (commercially available at
http://www.benznidazoletablets.com/en). Most experts recommend a daily maximum of 300 mg.

o Nifurtimox (Lampit®) 8-10 mg/kg/day PO in 3 divided doses for 60 days (BIIl) (commercially available through retail
sources)

Note: Efficacy of both therapies is suboptimal, and treated patients are still at risk of reactivation.

Treating Acute or Reactivated T. cruzi Infection

Indication

e Individuals with acute or reactivated T. cruzi infection as manifested by presence of parasitemia should be treated (All).

Therapy

¢ Benznidazole 5-8 mg/kg/day PO in 2 divided doses for 60 days (BIIl) (commercially available
at http://www.benznidazoletablets.com/en). Most experts recommend a daily maximum of 300 mg.

o Nifurtimox (Lampit®) 8-10 mg/kg/day PO in 3 divided doses for 60 days (BIll) (commercially available through retail
sources)

e |nitiation or optimization of ART is recommended for all people with HIV with concomitant T. cruzi (Alll).

Note: Treatment is not recommended for patients with advanced chagasic cardiomyopathy.

Key: ART = antiretroviral therapy; CDC = Centers for Disease Control and Prevention; ELISA = enzyme-linked immunosorbent
assays; IFA = immunofluorescence assays; PO = orally

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-7


http://www.benznidazoletablets.com/en
http://www.benznidazoletablets.com/en

References

1.

10.

11.

12.

13.

Messenger LA, Bern C. Congenital Chagas disease: current diagnostics, limitations and
future perspectives. Curr Opin Infect Dis. 2018;31(5):415-421. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/30095485.

Maguire J. Trypanosoma. VVol. 2nd ed. Philadelphia, PA: Lippincott, Williams, & Wilkins;
2004.

Benchimol Barbosa PR. The oral transmission of Chagas' disease: an acute form of infection
responsible for regional outbreaks. Int J Cardiol. 2006;112(1):132-133. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/16600406.

Rassi A, Jr., Rassi A, Marin-Neto JA. Chagas disease. Lancet. 2010;375(9723):1388-1402.
Available at: https://www.pubmed.ncbi.nlm.nih.gov/20399979.

World Health Organization. Chagas disease in Latin America: an epidemiological update
based on 2010 estimates. Wkly Epidemiol Rec. 2015;90(6):33-43. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/25671846.

Pan American Health Organization. Chagas disease. 2022. Available at:
https://www.paho.org/en/topics/chagas-disease.

Gascon J, Bern C, Pinazo MJ. Chagas disease in Spain, the United States and other non-
endemic countries. Acta Trop. 2010;115(1-2):22-27. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/19646412.

Moncayo A. Chagas disease: current epidemiological trends after the interruption of vectorial
and transfusional transmission in the Southern Cone countries. Mem Inst Oswaldo Cruz.
2003;98(5):577-591. Available at: https://www.pubmed.ncbi.nlm.nih.gov/12973523.

Lynn MK, Bossak BH, Sandifer PA, Watson A, Nolan MS. Contemporary autochthonous
human Chagas disease in the USA. Acta Trop. 2020;205:105361. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/32006523.

Bern C, Messenger LA, Whitman JD, Maguire JH. Chagas disease in the United States: a
public health approach. Clin Microbiol Rev. 2019;33(1). Available at:
https://www.pubmed.ncbi.nlm.nih.gov/31776135.

Kjos SA, Snowden KF, Craig TM, Lewis B, Ronald N, Olson JK. Distribution and
characterization of canine Chagas disease in Texas. Vet Parasitol. 2008;152(3-4):249-256.
Available at: https://www.pubmed.ncbi.nlm.nih.gov/18255233.

Klotz SA, Dorn PL, Klotz JH, et al. Feeding behavior of triatomines from the southwestern
United States: an update on potential risk for transmission of Chagas disease. Acta Trop.
2009;111(2):114-118. Available at: https://www.pubmed.ncbi.nlm.nih.gov/19524078.

Bern C, Montgomery SP, Katz L, Caglioti S, Stramer SL. Chagas disease and the U.S. blood
supply. Curr Opin Infect Dis. 2008;21(5):476-482. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/18725796.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-8


https://www.pubmed.ncbi.nlm.nih.gov/30095485
https://www.pubmed.ncbi.nlm.nih.gov/16600406
https://www.pubmed.ncbi.nlm.nih.gov/20399979
https://www.pubmed.ncbi.nlm.nih.gov/25671846
https://www.paho.org/en/topics/chagas-disease
https://www.pubmed.ncbi.nlm.nih.gov/19646412
https://www.pubmed.ncbi.nlm.nih.gov/12973523
https://www.pubmed.ncbi.nlm.nih.gov/32006523
https://www.pubmed.ncbi.nlm.nih.gov/31776135
https://www.pubmed.ncbi.nlm.nih.gov/18255233
https://www.pubmed.ncbi.nlm.nih.gov/19524078
https://www.pubmed.ncbi.nlm.nih.gov/18725796

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Centers for Disease Control Prevention. Blood donor screening for chagas disease—United
States, 2006-2007. MMWR. 2007;56(7):141-143. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/17318113.

Rocha A, de Meneses AC, da Silva AM, et al. Pathology of patients with Chagas' disease and
acquired immunodeficiency syndrome. Am J Trop Med Hyg. 1994;50(3):261-268. Available
at: https://www.pubmed.ncbi.nlm.nih.gov/8147485.

Sartori AM, Ibrahim KY, Nunes Westphalen EV, et al. Manifestations of Chagas disease
(American trypanosomiasis) in patients with HIV/AIDS. Ann Trop Med Parasitol.
2007;101(1):31-50. Available at: https://www.pubmed.ncbi.nlm.nih.gov/17244408.

Vaidian AK, Weiss LM, Tanowitz HB. Chagas' disease and AIDS. Kinetoplastid Biol Dis.
2004;3(1):2. Available at: https://www.pubmed.ncbi.nlm.nih.qov/15142278.

Nunes MCP, Beaton A, Acquatella H, et al. Chagas cardiomyopathy: an update of current
clinical knowledge and management: a scientific statement from the American Heart
Association. Circulation. 2018;138(12):e169-e209. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/30354432.

Rassi A, Jr., Rassi SG, Rassi A. Sudden death in Chagas' disease. Arq Bras Cardiol.
2001;76(1):75-96. Available at: https://www.pubmed.ncbi.nlm.nih.gov/11175486.

de Oliveira RB, Troncon LE, Dantas RO, Menghelli UG. Gastrointestinal manifestations of
Chagas' disease. Am J Gastroenterol. 1998;93(6):884-889. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/9647012.

Radisic MV, Repetto SA. American trypanosomiasis (Chagas disease) in solid organ
transplantation. Transpl Infect Dis. 2020;22(6):e13429. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/32738158.

Czech MM, Nayak AK, Subramanian K, et al. Reactivation of Chagas disease in a patient
with an autoimmune rheumatic disease: case report and review of the literature. Open Forum
Infect Dis. 2021;8(2):0faa642. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/33575423.

Riarte A, Luna C, Sabatiello R, et al. Chagas' disease in patients with kidney transplants: 7
years of experience 1989-1996. Clin Infect Dis. 1999;29(3):561-567. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/10530448.

de Freitas VL, da Silva SC, Sartori AM, et al. Real-time PCR in HIV/Trypanosoma cruzi
coinfection with and without Chagas disease reactivation: association with HIV viral load
and CD4 level. PLoS Negl Trop Dis. 2011;5(8):e1277. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/21912712.

Sartori AM, Lopes MH, Benvenuti LA, et al. Reactivation of Chagas' disease in a human
immunodeficiency virus-infected patient leading to severe heart disease with a late positive
direct microscopic examination of the blood. Am J Trop Med Hyg. 1998;59(5):784-786.
Available at: https://www.pubmed.ncbi.nlm.nih.gov/9840598.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-9


https://www.pubmed.ncbi.nlm.nih.gov/17318113
https://www.pubmed.ncbi.nlm.nih.gov/8147485
https://www.pubmed.ncbi.nlm.nih.gov/17244408
https://www.pubmed.ncbi.nlm.nih.gov/15142278
https://www.pubmed.ncbi.nlm.nih.gov/30354432
https://www.pubmed.ncbi.nlm.nih.gov/11175486
https://www.pubmed.ncbi.nlm.nih.gov/9647012
https://www.pubmed.ncbi.nlm.nih.gov/32738158
https://www.pubmed.ncbi.nlm.nih.gov/33575423
https://www.pubmed.ncbi.nlm.nih.gov/10530448
https://www.pubmed.ncbi.nlm.nih.gov/21912712
https://www.pubmed.ncbi.nlm.nih.gov/9840598

26. Almeida EA, Ramos Junior AN, Correia D, Shikanai-Yasuda MA. Co-infection
Trypanosoma cruzi/HIV: systematic review (1980-2010). Rev Soc Bras Med Trop.
2011;44(6):762-770. Available at: https://www.pubmed.ncbi.nlm.nih.gov/22231251.

217. Diazgranados CA, Saavedra-Trujillo CH, Mantilla M, Valderrama SL, Alquichire C, Franco-
Paredes C. Chagasic encephalitis in HIV patients: common presentation of an evolving
epidemiological and clinical association. Lancet Infect Dis. 2009;9(5):324-330. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/19393962.

28. Ferreira MS, Nishioka Sde A, Silvestre MT, Borges AS, Nunes-Araujo FR, Rocha A.
Reactivation of Chagas' disease in patients with AIDS: report of three new cases and review
of the literature. Clin Infect Dis. 1997;25(6):1397-1400. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/9431385.

29. Forsyth CJ, Manne-Goehler J, Bern C, et al. Recommendations for screening and diagnosis
of Chagas disease in the United States. J Infect Dis. 2021. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/34623435.

30. Whitman JD, Bulman CA, Gunderson EL, et al. Chagas disease serological test performance
in U.S. blood donor specimens. J Clin Microbiol. 2019;57(12). Available at:
https://www.pubmed.ncbi.nlm.nih.gov/31511333.

31 Sosa-Estani S, Gamboa-Leon MR, Del Cid-Lemus J, et al. Use of a rapid test on umbilical
cord blood to screen for Trypanosoma cruzi infection in pregnant women in Argentina,
Bolivia, Honduras, and Mexico. Am J Trop Med Hyg. 2008;79(5):755-759. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/18981518.

32. Tarleton RL, Reithinger R, Urbina JA, Kitron U, Gurtler RE. The challenges of Chagas
disease—qgrim outlook or glimmer of hope. PLoS Med. 2007;4(12):e332. Available at:
https://www.pubmed.ncbi.nlm.nih.qov/18162039.

33. Verani JR, Seitz A, Gilman RH, et al. Geographic variation in the sensitivity of recombinant
antigen-based rapid tests for chronic Trypanosoma cruzi infection. Am J Trop Med Hyg.
2009;80(3):410-415. Available at: https://www.pubmed.ncbi.nlm.nih.gov/19270291.

34. Gorlin J, Rossmann S, Robertson G, et al. Evaluation of a new Trypanosoma cruzi antibody
assay for blood donor screening. Transfusion. 2008;48(3):531-540. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/18067497.

35. Junqueira AC, Chiari E, Wincker P. Comparison of the polymerase chain reaction with two
classical parasitological methods for the diagnosis of Chagas disease in an endemic region of
north-eastern Brazil. Trans R Soc Trop Med Hyg. 1996;90(2):129-132. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/8761570.

36. Cordova E, Boschi A, Ambrosioni J, Cudos C, Corti M. Reactivation of Chagas disease with
central nervous system involvement in HIV-infected patients in Argentina, 1992-2007. Int J
Infect Dis. 2008;12(6):587-592. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/18337139.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-10


https://www.pubmed.ncbi.nlm.nih.gov/22231251
https://www.pubmed.ncbi.nlm.nih.gov/19393962
https://www.pubmed.ncbi.nlm.nih.gov/9431385
https://www.pubmed.ncbi.nlm.nih.gov/34623435
https://www.pubmed.ncbi.nlm.nih.gov/31511333
https://www.pubmed.ncbi.nlm.nih.gov/18981518
https://www.pubmed.ncbi.nlm.nih.gov/18162039
https://www.pubmed.ncbi.nlm.nih.gov/19270291
https://www.pubmed.ncbi.nlm.nih.gov/18067497
https://www.pubmed.ncbi.nlm.nih.gov/8761570
https://www.pubmed.ncbi.nlm.nih.gov/18337139

37. Ramirez JD, Guhl F, Umezawa ES, et al. Evaluation of adult chronic Chagas' heart disease
diagnosis by molecular and serological methods. J Clin Microbiol. 2009;47(12):3945-3951.
Available at: https://www.pubmed.ncbi.nlm.nih.gov/19846646.

38. Duffy T, Bisio M, Altcheh J, et al. Accurate real-time PCR strategy for monitoring
bloodstream parasitic loads in chagas disease patients. PLoS Negl Trop Dis. 2009;3(4):e419.
Available at: https://www.pubmed.ncbi.nlm.nih.gov/19381287.

39. Schijman AG, Vigliano C, Burgos J, et al. Early diagnosis of recurrence of Trypanosoma
cruzi infection by polymerase chain reaction after heart transplantation of a chronic Chagas'
heart disease patient. J Heart Lung Transplant. 2000;19(11):1114-1117. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/11077230.

40. Qvarnstrom Y, Schijman AG, Veron V, Aznar C, Steurer F, da Silva AJ. Sensitive and
specific detection of Trypanosoma cruzi DNA in clinical specimens using a multi-target real-
time PCR approach. PLoS Negl Trop Dis. 2012;6(7):e1689. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/22802973.

41. Mott KE, Muniz TM, Lehman JS, Jr., et al. House construction, triatomine distribution, and
household distribution of seroreactivity to Trypanosoma cruzi in a rural community in
northeast Brazil. Am J Trop Med Hyg. 1978;27(6):1116-1122. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/103445.

42. Kroeger A, Villegas E, Ordonez-Gonzalez J, Pabon E, Scorza JV. Prevention of the
transmission of Chagas' disease with pyrethroid-impregnated materials. Am J Trop Med Hyg.
2003;68(3):307-311. Available at: https://www.pubmed.ncbi.nlm.nih.gov/12685636.

43. Perez-Molina JA, Rodriguez-Guardado A, Soriano A, et al. Guidelines on the treatment of
chronic coinfection by Trypanosoma cruzi and HIV outside endemic areas. HIV Clin Trials.
2011;12(6):287-298. Available at: https://www.pubmed.ncbi.nlm.nih.qov/22189148.

44, Rodriques Coura J, de Castro SL. A critical review on Chagas disease chemotherapy. Mem
Inst Oswaldo Cruz. 2002;97(1):3-24. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/11992141.

45, Perez Montilla CA, Moroni S, Moscatelli G, et al. Major benznidazole metabolites in patients
treated for Chagas disease: mass spectrometry-based identification, structural analysis and
detoxification pathways. Toxicol Lett. 2023;377:71-82. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/36775077.

46. Bern C, Montgomery SP, Herwaldt BL, et al. Evaluation and treatment of chagas disease in
the United States: a systematic review. JAMA. 2007;298(18):2171-2181. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/18000201.

47. U.S. Food and Drug Administration. Benznidazole tablets [package insert]. Exeltis USA, Inc.
2021. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209570s002Ibl.pdf.

48. Altcheh J, Moscatelli G, Mastrantonio G, et al. Population pharmacokinetic study of
benznidazole in pediatric Chagas disease suggests efficacy despite lower plasma

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-11


https://www.pubmed.ncbi.nlm.nih.gov/19846646
https://www.pubmed.ncbi.nlm.nih.gov/19381287
https://www.pubmed.ncbi.nlm.nih.gov/11077230
https://www.pubmed.ncbi.nlm.nih.gov/22802973
https://www.pubmed.ncbi.nlm.nih.gov/103445
https://www.pubmed.ncbi.nlm.nih.gov/12685636
https://www.pubmed.ncbi.nlm.nih.gov/22189148
https://www.pubmed.ncbi.nlm.nih.gov/11992141
https://www.pubmed.ncbi.nlm.nih.gov/36775077
https://www.pubmed.ncbi.nlm.nih.gov/18000201
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209570s002lbl.pdf

concentrations than in adults. PLoS Negl Trop Dis. 2014;8(5):e2907. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/24853169.

49. Abbott A, Montgomery SP, Chancey RJ. Characteristics and adverse events of patients for
whom nifurtimox was released through CDC-sponsored investigational new drug program
for treatment of Chagas disease—United States, 2001-2021. MMWR Morb Mortal Wkly Rep.
2022;71(10):371-374. Available at: https://www.pubmed.ncbi.nlm.nih.gov/35271563.

50. Falk N, Berenstein AJ, Moscatelli G, et al. Effectiveness of nifurtimox in the treatment of
Chagas disease: a long-term retrospective cohort study in children and adults. Antimicrob
Agents Chemother. 2022;66(5):e0202121. Available at:
https://www.pubmed.ncbi.nlm.nih.qov/35416710.

51. U.S. Food and Drug Administration. LAMPIT (nifurtimox) tablets, for oral use [package
insert]. Bayer HealthCare Pharmaceuticals Inc. 2023. Available at:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/213464s0041bl.pdf.

52. Torrico F, Alonso-Vega C, Suarez E, et al. Maternal Trypanosoma cruzi infection, pregnancy
outcome, morbidity, and mortality of congenitally infected and non-infected newborns in
Bolivia. Am J Trop Med Hyg. 2004;70(2):201-209. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/14993634.

53. Klein MD, Proano A, Noazin S, Sciaudone M, Gilman RH, Bowman NM. Risk factors for
vertical transmission of Chagas disease: a systematic review and meta-analysis. Int J Infect
Dis. 2021;105:357-373. Available at: https://www.pubmed.ncbi.nlm.nih.qov/33618005.

54, Chancey RJ, Edwards MS, Montgomery SP. Congenital Chagas disease. Pediatr Rev.
2023;44(4):213-221. Available at: https://www.pubmed.ncbi.nlm.nih.gov/37002357.

55. Scapellato PG, Bottaro EG, Rodriguez-Brieschke MT. Mother-child transmission of Chagas
disease: could coinfection with human immunodeficiency virus increase the risk? Rev Soc
Bras Med Trop. 2009;42(2):107-109. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/19448923.

56. Freilij H, Altcheh J. Congenital Chagas' disease: diagnostic and clinical aspects. Clin Infect
Dis. 1995;21(3):551-555. Available at: https://www.pubmed.ncbi.nlm.nih.gov/8527542.

57. Freilij H, Altcheh J, Muchinik G. Perinatal human immunodeficiency virus infection and
congenital Chagas' disease. Pediatr Infect Dis J. 1995;14(2):161-162. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/7746707.

58. Gorla NB, Ledesma OS, Barbieri GP, Larripa I1B. Assessment of cytogenetic damage in
chagasic children treated with benznidazole. Mutat Res. 1988;206(2):217-220. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/3140001.

59. Gorla NB, Ledesma OS, Barbieri GP, Larripa IB. Thirteenfold increase of chromosomal
aberrations non-randomly distributed in chagasic children treated with nifurtimox. Mutat Res.
1989;224(2):263-267. Available at: https://www.pubmed.ncbi.nlm.nih.gov/2507913.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-12


https://www.pubmed.ncbi.nlm.nih.gov/24853169
https://www.pubmed.ncbi.nlm.nih.gov/35271563
https://www.pubmed.ncbi.nlm.nih.gov/35416710
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/213464s004lbl.pdf
https://www.pubmed.ncbi.nlm.nih.gov/14993634
https://www.pubmed.ncbi.nlm.nih.gov/33618005
https://www.pubmed.ncbi.nlm.nih.gov/37002357
https://www.pubmed.ncbi.nlm.nih.gov/19448923
https://www.pubmed.ncbi.nlm.nih.gov/8527542
https://www.pubmed.ncbi.nlm.nih.gov/7746707
https://www.pubmed.ncbi.nlm.nih.gov/3140001
https://www.pubmed.ncbi.nlm.nih.gov/2507913

60.

61.

62.

63.

64.

de Toranzo EG, Masana M, Castro JA. Administration of benznidazole, a chemotherapeutic
agent against Chagas disease, to pregnant rats. Covalent binding of reactive metabolites to
fetal and maternal proteins. Arch Int Pharmacodyn Ther. 1984;272(1):17-23. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/6440493.

Correa VR, Barbosa FG, Melo Junior CA, D'Albuquerque e Castro LF, Andrade Junior HF,
Nascimento N. Uneventful benznidazole treatment of acute Chagas disease during
pregnancy: a case report. Rev Soc Bras Med Trop. 2014;47(3):397-400. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/25075496.

Bisio M, Altcheh J, Lattner J, et al. Benznidazole treatment of chagasic encephalitis in
pregnant woman with AIDS. Emerg Infect Dis. 2013;19(9):1490-1492. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/23965334.

Oliveira I, Torrico F, Munoz J, Gascon J. Congenital transmission of Chagas disease: a
clinical approach. Expert Rev Anti Infect Ther. 2010;8(8):945-956. Available at:
https://www.pubmed.ncbi.nlm.nih.gov/20695749.

Edwards MS, Stimpert KK, Bialek SR, Montgomery SP. Evaluation and management of
congenital Chagas disease in the United States. J Pediatric Infect Dis Soc. 2019;8(5):461-
469. Available at: https://www.pubmed.ncbi.nlm.nih.gov/31016324.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV E-13


https://www.pubmed.ncbi.nlm.nih.gov/6440493
https://www.pubmed.ncbi.nlm.nih.gov/25075496
https://www.pubmed.ncbi.nlm.nih.gov/23965334
https://www.pubmed.ncbi.nlm.nih.gov/20695749
https://www.pubmed.ncbi.nlm.nih.gov/31016324

	Chagas Disease
	Epidemiology
	Clinical Manifestations
	Diagnosis
	Preventing Exposure
	Preventing Disease
	Treating Disease
	Special Considerations with Regard to Starting Antiretroviral Therapy
	Monitoring for Adverse Events
	Managing Treatment Failure

	Special Considerations During Pregnancy
	Recommendations for Preventing and Treating Chagas Disease (American Trypanosomiasis)
	References



<<

  /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



