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171 Crossing Borders:  Discovering Exotic Diseases That Have Become Endemic 
 
Ten years ago Dengue, West Nile Virus, Leishmania, Chagas Disease and Chikungunya were endemic diseases 
limited to specific geographic areas of the world. Only patients and physicians in the endemic regions needed to 
worry about identification and diagnosis.  With globalization, these diseases can be found throughout the world. 
This session will focus on several exotic diseases that are now global. Participants will learn about the history, 
transmission, diagnosis and treatment of these diseases.  
 

• Describe exotic disease that have gone global. 
• Learn how these diseases are transmitted. 
• Evaluate epidemiology data about the spread of these diseases, symptoms and diagnostic tests used to 

screen for and identify these diseases. 
 
FACULTY:  
 
Jack Hager MS, MT(ASCP), SBB 
 
Lab Technicians or Technologists 
Global Pathology 
Global Pathology 
2.0 CME/CMLE Credits 
 
 
Accreditation Statement: The American Society for Clinical Pathology (ASCP) is accredited by the 
Accreditation Council for Continuing Medical Education to provide continuing medical education (CME) for 
physicians. This activity has been planned and implemented in accordance with the Essential Areas and Policies 
of the Accreditation Council for Continuing Medical Education (ACCME). 
 
Credit Designation: The ASCP designates this enduring material for a maximum of 2 AMA PRA Category 1 
Credits™. Physicians should only claim credit commensurate with the extent of their participation in the 
activity. ASCP continuing education activities are accepted by California, Florida, and many other states for 
relicensure of clinical laboratory personnel. ASCP designates these activities for the indicated number of 
Continuing Medical Laboratory Education (CMLE) credit hours. ASCP CMLE credit hours are acceptable to 
meet the continuing education requirements for the ASCP Board of Registry Certification Maintenance 
Program. All ASCP CMLE programs are conducted at intermediate to advanced levels of learning. Continuing 
medical education (CME) activities offered by ASCP are acceptable for the American Board of Pathology’s 
Maintenance of Certification Program.
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Ten years ago Dengue, West Nile Virus, 
Leishmania, Chagas Disease and Chikungunya 

ere endemic diseases limited to specific
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Exotic Diseases That Have 
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were endemic diseases limited to specific 
geographic areas of the world. Only patients and 
physicians in the endemic regions needed to 
worry about identification and diagnosis. With 
globalization, these diseases can be found 
throughout the world. This session will focus on 
several exotic diseases that are now global. 
Participants will learn about the history, 
transmission, diagnosis and treatment of these 
diseases.

Border Crossing funfunkypages.com
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Transfusion Volume 49, Issue , Page 1S-235S Special Issue: Emerging Infectious Disease Agents and their 
Potential Threat to TransfusionSafety

Transfusion Volume 49, Issue,  Page 1S-235S Special Issue: Emerging Infectious Disease Agents and their 
Potential Threat to TransfusionSafety
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West Nile Virus

History

WNV was first isolated in Uganda in 1937. Today it is 
commonly found in Africa, West Asia, Europe, the U.S., 
Canada and the Middle East.
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In 1999, it was found in the Western Hemisphere for the 
first time in the New York City area. In early spring 2000, 
it appeared again in birds and mosquitoes and then 
spread to other parts of the eastern United States. 

WNV Neuroinvasive Disease Incidence, by County, US, 1999WNV Neuroinvasive Disease Incidence, by County, US, 1999

N=54
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WNV Neuroinvasive Disease Incidence, by County, US, 2000WNV Neuroinvasive Disease Incidence, by County, US, 2000

N=19
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WNV Neuroinvasive Disease Incidence, by County, US, 2001WNV Neuroinvasive Disease Incidence, by County, US, 2001

N=64
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WNV Neuroinvasive Disease Incidence, by County, US, 2002WNV Neuroinvasive Disease Incidence, by County, US, 2002

N=2946
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West Nile Virus

What Is West Nile Virus?

West Nile virus (WNV) infection belongs to a 
group of disease-causing viruses known as 
fl i i th t ll d b ti k
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flaviviruses that are usually spread by ticks or 
mosquitoes. Other well-known diseases caused 
by flaviviruses include yellow fever, Japanese 
encephalitis, Dengue, and Saint Louis 
encephalitis. 
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WNV Neuroinvasive Disease Incidence, by County, US, 2003WNV Neuroinvasive Disease Incidence, by County, US, 2003

N=2866
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WNV Neuroinvasive Disease Incidence, by County, US, 2004WNV Neuroinvasive Disease Incidence, by County, US, 2004

N=1142
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West Nile Virus

By 2004, the virus had been found in birds and 
mosquitoes in every state except Alaska and 
Hawaii.

2011 ASCP Annual Meeting
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West Nile Virus

Transmission
The first step in the transmission cycle of West Nile virus 
(WNV) happens when a mosquito bites an infected bird 
or animal and gets the virus while feeding on the 
animal's blood. The infected mosquito can then transmit 
the virus to another bird or animal when it feeds again. 

Although the virus usually cycles between mosquitoes
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Although the virus usually cycles between mosquitoes 
and birds, infected female mosquitoes also can transmit 
WNV through their bites to humans and other "incidental 
hosts," such as horses. With so many susceptible hosts 
to amplify the virus and so many types of mosquitoes to 
transmit it, WNV has spread rapidly across the United 
States. 

http://www.niaid.nih.gov/topics/westNile/understanding/Pages/transmission.aspx

West Nile Virus Transmission Cycle

West 
Nile
virus

Mosquito vector

Incidental 
infections
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West 
Nile
virus

Bird 
reservoir 
hosts

Incidental  infections

West Nile Virus

Symptoms 

People who get West Nile virus (WNV) usually have only 
mild symptoms—fever, headache, body aches, skin 
rash, and swollen lymph glands. 
If WNV enters the brain, however, it can cause life-
threatening encephalitis (inflammation of the brain) or 
meningitis (inflammation of the lining of the brain and

2011 ASCP Annual Meeting

meningitis (inflammation of the lining of the brain and 
spinal cord). 
WNV can cause long term debilitating neurological 
symptoms.
Most severe cases of human disease occur in elderly 
people and in people with impaired immune systems. 
WNV also can be transmitted through blood transfusions 
and organ transplants from WNV-infected donors. 
http://www.niaid.nih.gov/topics/westNile/understanding/Pages/transmission.aspx
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WNV Neuroinvasive Disease Incidence, by County, US, 2005WNV Neuroinvasive Disease Incidence, by County, US, 2005

N=1294
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2006 West Nile Virus Human Neuroinvasive Disease Incidence in the US

N=1459
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Final 2007 West Nile Virus Human Neuroinvasive Disease Incidence in the United States

N=1217
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2008 West Nile Virus Human Neuroinvasive Disease
Incidence in the United States

(Reported to CDC as of October 21, 2008)

N=687

2011 ASCP Annual Meeting

2009 West Nile Virus Human Neuroinvasive Disease
Incidence in the United States

(Reported to CDC as of November 10, 2009)

N=373
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West Nile Virus
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West Nile Virus

Diagnosis
Detection of viral nucleic acid or IgM antibodies in 
blood donors and patients.

In December 2005, the Food and Drug Administration (FDA) 
approved the Procleix West Nile Virus (WNV) Assay to 
detect viral nucleic acid in donors of whole blood and blood 
components tissues and organs

2011 ASCP Annual Meeting

components, tissues, and organs. 
West Nile virus (WNV) testing for patients with 
encephalitis, meningitis, or other serious central nervous 
system infections can be obtained through local or state 
health departments. For WNV diagnosis, public health 
laboratories usually perform an IgM antibody capture 
enzyme-linked immunosorbent assay (MAC-ELISA). 

West Nile Virus

Treatment/Prevention
Although licensed West Nile virus (WNV) vaccines exist 
for horses, there are no specific vaccines or treatments 
for human WNV disease. 
Patient treatment is supportive, often involving 
hospitalization, intravenous fluids, respiratory 
support, and prevention of secondary infections for 
patients with severe disease. 

Rib i i i hi h d d i t f l h 2b f d t
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Ribavirin in high doses and interferon alpha-2b were found to 
have some activity against WNV in vitro, but no controlled 
studies have been completed 

Faced with a potentially deadly illness spreading quickly 
across the United States, scientists and public health 
officials have accelerated research on developing tools 
to prevent and treat WNV disease. 

http://www.cdc.gov/ncidod/dvbid/westnile/resources/fact_sheet_clinician.htm
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West Nile Virus

So what does this have to do with me?
According to the Centers for Disease Control and 
Prevention (CDC), in 2009, WNV caused 720 
cases of disease in the United States, including 32 
deaths
Human cases have now been reported throughout 

2011 ASCP Annual Meeting

the continental United States and in Canada and 
Mexico.
Visit the CDC Web site for the most recent numbers 
of reported human cases of WNV infection in the 
United States.

http://www.cdc.gov/ncidod/dvbid/westnile/index.htm

Dengue Fever
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Dengue topnews.in

HEMORRHAGIC DENGUE IN MALAYSIA easia2u.com

Dengue Fever

History
Dengue fever has been endemic for more than 200 
years. 
Dengue fever has been found mostly during and shortly 
after the rainy season in tropical and subtropical areas of

Africa 
Southeast Asia and China
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Southeast Asia and China 
India 
Middle East 
Caribbean and Central and South America 
Australia and the South and the Central Pacific 

http://www.niaid.nih.gov/topics/DengueFever/Understanding/Pages/overview.aspx
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Dengue Fever

What Is Dengue fever?

Dengue fever is an infectious disease carried by mosquitoes 
and caused by any of four related RNA viruses of the family 
Flaviviridae
Classic Dengue fever used to be called "break-bone" fever 

2011 ASCP Annual Meeting

because it sometimes causes severe joint and muscle pain 
that feels like bones are breaking, hence the name. 
More severe cases can progress to 

Dengue Hemorrhagic Fever and Dengue Shock Syndrome.

Dengue Fever

Epidemiology

Worldwide, 50 to 100 million cases of dengue 
infection occur each year. This includes 100 to 300 
cases in the United States, mostly in people who 

2011 ASCP Annual Meeting

have recently traveled abroad. 
Many more cases likely go unreported because some 
healthcare providers do not recognize the disease.

Dengue Fever

Cause
Dengue fever can be caused by any one of four 
types of dengue virus.  These are single-stranded 
RNA viruses that belong to the family Flaviviridae 
and the genus Flavivirus: 

2011 ASCP Annual Meeting

DEN-1, DEN-2, DEN-3, and DEN-4. 
You can be infected by at least two if not all four 
types at different times during your lifetime, but only 
once by the same type. 
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Dengue Fever

Transmission
Dengue virus infections are transmitted by the bite of an 
infected Aedes mosquito. Mosquitos become infected 
when they bite infected humans, and later transmit 
infection to other people they bite. 
Two main species of mosquito, Aedes aegypti (the
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Two main species of mosquito, Aedes aegypti (the 
yellow fever mosquito), and Aedes albopictus, (Asia 
Tiger Mosquito) have been responsible most cases of 
dengue transmission. 
Dengue is not contagious from person to person but is a 
Transfusion Transmitted Disease (TTD)

Dengue Fever

2011 ASCP Annual Meeting

BMJ 324 : 1563 doi: 10.1136/bmj.324.7353.1563 (Published 29 June 2002)

Dengue Fever
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http://naturalunseenhazards.wordpress.com/2010/07/07/u-s-cases-of-travel-associated-dengue-fever-reported-to-the-cdc-during-2006-2008/
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Dengue Fever

Symptoms - Classic Dengue
Symptoms of typical uncomplicated (classic) dengue 
usually start with fever within 4 to 7 days after you have 
been bitten by an infected mosquito and include:
High fever, up to 105ºF 
Severe headache

2011 ASCP Annual Meeting

Severe headache 
Retro-orbital (behind the eye) pain 
Severe joint and muscle pain 
Nausea and vomiting 
Rash 

The rash may appear over most of your body 3 to 4 days after 
the fever begins, and then subsides after 1 to 2 days. You may 
get a second rash a few days later.

2011 ASCP Annual Meeting

Dengue Fever Signs and Symptomspakihealthpk.blogspot.com

Dengue Rash
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dengue drpaulose.com 
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Dengue Fever

Dengue Hemorrhagic Fever
Symptoms of dengue hemorrhagic fever include all of the symptoms 
of classic dengue plus:
Marked damage to blood and lymph vessels 
Bleeding from the nose, gums, or under the skin, causing purplish 
bruises 
This form of dengue disease can cause death.

Dengue Shock Syndrome

2011 ASCP Annual Meeting

Symptoms of dengue shock syndrome--the most severe form of 
dengue disease--include all of the symptoms of classic dengue and 
dengue hemorrhagic fever, plus:
Fluids leaking outside of blood vessels 
Massive bleeding 
Shock (very low blood pressure) 
This form of the disease usually occurs in children (sometimes 
adults) experiencing their second dengue infection. It is sometimes 
fatal, especially in children and young adults.

Dengue Fever

Complications
Most people who develop dengue fever recover 
completely within 2 weeks. Some, especially 
adults, may be tired and/or depressed for several 
weeks to months after being infected with the virus.
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The more clinically severe dengue hemorrhagic 
fever and dengue shock syndromes can result in 
vascular (blood vessel) and liver damage, and can 
be life-threatening.

DF follows an uncomfortable but relatively benign self-limited course DHF may
http://sos-arsenic.net/english/environment/dengu.html http://microbewiki.kenyon.edu/index.php/Dengue

Dengue Hemorrhagic Fever
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DF follows an uncomfortable but relatively benign self limited course. DHF may
appear as a relatively benign infection at first but can quickly develop into life
threatening illness as fever abates. DHF can usually be distinguished from DF as it
progresses through its three predictable pathophysiological phases: 

1. Febrile phase: Viremia-driven high fevers 
2. Critical/plasma leak phase: Sudden onset of varying degrees of plasma leak 

into the pleural and abdominal cavities 
3. Convalescence or reabsorption phase: Sudden arrest of plasma leak with 

concomitant reabsorption of extravasated plasma and fluids 

http://www.cdc.gov/dengue/clinicalLab/clinical.html
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Dengue Fever
Diagnosis
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Dengue Fever

Probable diagnosis - At least one of following:
Supportive serology on single serum sample: titre ≥1280 with 
haemagglutination inhibition test, comparable IgG titre with enzyme 
linked immunosorbent assay, or positive for IgM antibody test
Occurrence at same location and time as confirmed cases of 
dengue fever

Confirmed diagnosis - At least one of following:
Isolation of dengue virus from serum or autopsy samples
Fourfold or greater increase in serum IgG (by haemagglutination

2011 ASCP Annual Meeting

Fourfold or greater increase in serum IgG (by haemagglutination 
inhibition test) or increase in IgM antibody specific to dengue virus 
Detection of dengue virus in tissue, serum, or cerebrospinal fluid by 
immunohistochemistry, immunofluorescence, or enzyme linked 
immunosorbent assay 
Detection of dengue virus genomic sequences by reverse 
transcription-polymerase chain reaction

http://www.bmj.com/content/324/7353/1563.full

Dengue Fever

Treatment
There is no specific treatment for classic dengue 
fever, and most people recover within 2 weeks. To help 
with recovery, healthcare experts recommend 
Getting plenty of bed rest 
Drinking lots of fluids 
Taking medicine to reduce fever. Acetaminophen or other 

2011 ASCP Annual Meeting

g p
over-the-counter pain-reducing medicines are safe for 
most people. 
CDC and WHO advises people with dengue fever not to 
take aspirin. 
For severe dengue symptoms, including shock and 
coma, early and aggressive emergency treatment with 
fluid and electrolyte replacement can be lifesaving. 
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Dengue Fever

Prevention – Also applies to WNV 
Avoid being bitten by mosquitoes. 

Use a mosquito repellent containing DEET, picaridin, or oil of 
lemon eucalyptus 
Dress in protective clothing—long-sleeved shirts, long pants, 
socks, and shoes 
Because Aedes mosquitoes usually bite during the day, be sure 
to take precautions, especially during early morning hours before 
daybreak and in the late afternoon before dark.
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daybreak and in the late afternoon before dark.
Get rid of areas where mosquitoes breed, such as standing 
water in flower pots, containers, birdbaths, discarded tires, etc.

Several dengue vaccines are being developed, but none 
is likely to be licensed by the Food and Drug 
Administration in the next few years.

Dengue Fever
So what does this have to do with me?

July 29, 2011
Several Australian media outlets have reported that dengue is a threat to 
the Australian blood supply, and that the Australian Red Cross had to 
dump 33,600 liters of donated blood, or 7 percent of its supply, due to 
dengue. The Australian Red Cross fears that the blood may have been 
contaminated with dengue after a large outbreak in north Queensland, 
Australia, at the end of 2009-10. This loss has cost the Australian
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,
Red Cross almost $4 million, according to a Sunday article in The 
Courier Mail, an Australian newspaper.

July 11, 2011
Reports of dengue fever in the UK more than doubled between 
2009 and 2010. The HPA notes that there were 406 confirmed cases of 
dengue fever in 2010 among residents of England, Wales, and Northern 
Ireland, compared with 166 in 2009. 

Source: The Courier Mail, 7/24/11

Source: www.hpa.org.uk/hpr/infections/travel.htm

Cambodian-American rock band
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Dengue Fever, “Venus on Earth”popdose.com
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Chikungunya
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Chikungunya Fever – CD Alert whoindia.org

Chikungunya

History
Chikungunya was first identified in Tanzania in 
the early 1952 and has caused periodic 
outbreaks in Asia and Africa since the 1960s.
Chikungunya originates from a verb in the 
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Kimakonde language of Mozambique, meaning 
'to bend up’ or ‘become contorted'. This refers to 
the 'stooped' appearance of those suffering with 
joint pain.

Chikungunya

What is Chikungunya?
Chikungunya virus is a member of the genus 
Alphavirus, in the family Togaviridae.
It is a mosquito  transmitted infection.
It causes fever and severe joint pain. Other symptoms 
include muscle pain headache nausea fatigue and
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include muscle pain, headache, nausea, fatigue and 
rash.
The disease shares some clinical signs with 
dengue, and can be misdiagnosed in areas where 
dengue is common.
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Chikungunya

Epidemiology
Chikungunya occurs in Africa, Asia and the Indian 
subcontinent. In recent decades mosquito vectors 
of chikungunya have spread to Europe and the 
Americas. 
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In 2007, disease transmission was reported for the 
first time in Europe, in a localized outbreak in north-
eastern Italy

Migration of infected people probably introduced 
the infection in a coastal village in Italy. 

Chikungunya

Epidemiology
More than 272,000 people were infected during an 
outbreak of Chikungunya in the Indian Ocean islands of 
Réunion and Mauritius in 2005-2006 where Ae. 
albopictus was the presumed vector.
In another outbreak in India in 2006, 1,400,000 cases of 
Chikungunya were reported with Ae. aegypti implicated 
as the vector
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as the vector. 
An outbreak of CHIKV infection occurred on Réunion 
Island in 2010. The first case was detected on March 
17, 2010. As of July 6, a total of 100 confirmed and 32 
probable cases had been identified 

Note:  In May 2010, two locally acquired DENV-3 cases were 
also detected

Chikungunya

Transmission
Chikungunya is transmitted to humans by 
infected mosquitoes -Aedes aegypti and Aedes 
albopictus.  

These are the same mosquitoes that transmit 
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q
Dengue

Monkeys, and possibly other wild animals, may 
also serve as reservoirs of the virus.

D'Ortenzio E et al. A226V strains of Chikungunya virus, Réunion Island, 2010 
http://www.cdc.gov/EID/content/17/2/309.htm
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http://www.cdc.gov/ncidod/dvbid/chikungunya/CH_GlobalMap.html
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http://naturalunseenhazards.wordpress.com/2010/07/07/u-s-cases-of-travel-associated-dengue-fever-reported-to-the-cdc-during-2006-2008/

Chikungunya

Symptoms
Appear between 4 and 7 days after the patient has 
been bitten by the infected mosquito and include 
high fever, muscle/joint pain, headache 
nausea, fatigue and in some cases rash. 
Th di i bidit d
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The disease causes immense morbidity and 
physical suffering. Significant, sometimes 
incapacitating pain occurs in the joints (ankle 
and, wrist) and the pain can persist for several 
weeks, months, or even years. 
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Chikungunya
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Chikungunya hindu.com 

Chikungunya

Signs and Symptoms
Most patients recover fully, but occasional cases of 
eye, neurological and heart complications have 
been reported, as well as gastrointestinal 
complaints. 
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Serious complications are not common
Chikungunya is rarely fatal, but in older people the 
disease can contribute to the cause of death. 
A good way to distinguish from Dengue is fever 
plus arthritis equals chikungunya

Dr. Jay S. Keystone ACEP News 08/18/11

Chikungunya

Diagnosis
Several methods can be used for diagnosis. Serological 
tests, such as enzyme-linked immunosorbent assays 
(ELISA), may confirm the presence of IgM and IgG anti-
chikungunya antibodies. 
IgM antibody levels are highest three to five weeks after the 
onset of illness and persist for about two months. 
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The virus may be isolated from the blood during the first few 
days of infection. Various reverse transcriptase–polymerase 
chain reaction (RT–PCR) methods are available but are of 
variable sensitivity. 
Only a few state laboratories or other specialized 
laboratories, including those at CDC, are capable of doing 
this specialized testing. 
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Chikungunya

Treatment

There is no vaccine or specific antiviral treatment currently 
available for chikungunya fever. 
Early treatment is symptomatic and can include rest, fluids, 
and medicines to relieve symptoms of fever and aching 
such as ibuprofen naproxen acetaminophen or
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such as ibuprofen, naproxen, acetaminophen, or 
paracetamol. Aspirin should be avoided. 
Supportive care/treatment is directed primarily at relieving 
the symptoms, including the joint pain.

Chikungunya

Prevention
In recent years, the area of circulation and the epidemic 
potential of CHIKV have increased, and CHIKV has 
emerged as a major public health problem.
Given the current large chikungunya virus epidemics and 
the worldwide distribution of Aedes aegypti and Aedes 
albopictus mosquitoes, there is a risk of importing 
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p q , p g
chikungunya virus into new areas through infected travelers. 
During an arbovirus outbreak, a reduction in transmission 
may require the application of insecticides as space 
sprays, as residual applications on surfaces in and around 
container habitats.

So what does this have to do with me?

May 11, 2011
Reports of chikungunya are up 34 percent, according to new 

Chikungunya
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data from the UK’s Health Protection Agency (HPA).
Reports of chikungunya rose from 59 cases in 2009 to 79 
cases in 2010. Thirty-nine of those people (49 percent) had 
traveled to India. 

Source: www.hpa.org.uk/hpr/infections/travel.htm
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Chagas

jama.ama-assn.org 
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swelling of the right eye (Romaña's sign). Source: CDC. 

Carlos_chagas_2.jpg 

Chagas

History
Chagas disease is named after the Brazilian 
physician Carlos Chagas, who discovered the 
disease in 1909. 
Dr. Chagas researched the affliction in northern 
Brazil during the building of the railroad  in 1909. 
Dr Carlos Chagas found the cause of the disease
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Dr. Carlos Chagas found the cause of the disease 
to be the parasite T. cruzi residing in the host's 
tissue. 
Dr. Chagas not only found the pathogen but also 
found that it is transmitted to humans through 
triatomine insects

Chagas

What is Chagas Disease?
Chagas' disease is caused by Trypanosoma cruzi (T. cruzi) 
after it invades warm-blooded mammals (humans and 
animals) and colonizes tissues of nerve cells. 
T. cruzi is a protozoa parasite, causing injury to an organ 
which it colonizes by denervating its nerve and muscle 
tissues greatly enlarging it This enlargement of organs is
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tissues , greatly enlarging it,. This enlargement of organs is 
referred to as the megasyndrome. 
Chagas' disease often goes undiagnosed because its 
symptoms are associated with heart 
disease, volulus, achlasia, and constipation. 
Chagas disease (T. cruzi infection) is also referred to as 
American trypanosomiasis. 
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Chagas

Epidemiology

Chagas is endemic throughout much of Mexico, Central 
America, and South America 

8 to 11 million people are infected. 
The triatomine bug thrives under poor housing conditions 
(for example, mud walls, thatched roofs). 
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( p , , )
In the United States, Chagas disease is considered a 
Neglected Infection of Poverty (NIP) since it is found mostly 
in those with limited resources and limited access to medical 
care.

Chagas

Epidemiology

Applying published seroprevalence figures to 
immigrant populations, CDC estimates that more 
than 300,000 persons with Trypanosoma cruzi
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infection live in the United States. 
Because of possible contamination through blood 
transfusions, Chagas' disease may spread to 
Europe and North America 

Chagas

Transmission
Infection is most commonly acquired through 
contact with the feces of an infected triatomine 
bug, a blood-sucking insect that feeds on humans 
and animals. Infection can also occur from: 
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mother-to-baby (congenital), 
contaminated blood products (transfusions), 
an organ transplanted from an infected donor, 
contaminated food or drink (rare)
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Chagas

Insects, called reduviid or kissing bugs, may 
easily enter houses made from 
mud, straw, adobe, and palm thatch, where 
they may bite sleeping people.
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Chagas who.int 

Chagas

Cause

Chagas is caused by the parasite Trypanosoma 
cruzi, which is transmitted to animals and people by 
insect vectors that are found only in the Americas 
( i l i l f L ti A i h
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(mainly, in rural areas of Latin America where 
poverty is widespread). 
T. cruzi is related to Trypanosoma brucei 
gambiense, which causes African sleeping sickness 
(transmited by the Tetsi Fly). 

Chagas

2011 ASCP Annual Meeting
http://www.cdc.gov/nczved/framework/features/chagas.html
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Chagas
18 Million People in the U.S. were born in 
Mexico, Central and South America
Population migration can have a profound 
impact on movement of infectious diseases.
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Chagas

Symptoms
Chagas disease has an acute and a chronic 
phase. If untreated, infection is lifelong. 
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Romaña's sign, the swelling of the child's eyelid, is a marker of 
acute Chagas disease. The swelling is due to bug feces being 
accidentally rubbed into the eye, or because the bite wound was on 
the same side of the child's face as the swelling. Photo courtesy of 
WHO/TDR. 

Chagas

Chagas disease chronic phase: If 
untreated, infection is lifelong. 

Chagas disease may lead to extensive 
destruction of ganglion cells in the peripheral
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destruction of ganglion cells in the peripheral 
autonomic system and may result in gross 
enlargement of the esophagus, colon, and heart 
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Chagas

Symptoms- Chronic Phase
Complications of chronic Chagas disease 
may include: 

a dilated heart, heart rhythm abnormalities can 
cause sudden death.
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cause sudden death.
a dilated esophagus or colon, leading to 
difficulties with eating or passing stool. 

Chagas

Diagnosis
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Trypansoma cruzi parasite in a thin blood smear. (CDC Photo)

Chagas

Treatment/Prevention
Indicated for cases of acute or reactivated Chagas disease 
and for chronic Trypanosoma cruzi infection (with some 
limitations).
The two drugs used to treat infection with Trypanosoma 
cruzi are nifurtimox and benznidazole. These drugs are not 
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g
FDA approved and are available only from CDC under 
investigational protocols. 
In endemic areas of Mexico, Central America, and South 
America improved housing and spraying insecticide inside 
housing to eliminate triatomine bugs has significantly 
decreased the spread of Chagas disease.



10/8/2011

27

Chagas

So what does this have to do with me?

ARC donor study (2007-2010) Autochthonous Summary
In almost 2 years screening, 42 potential autochthonous Chagas cases have 
been identified from screening US blood donors 
34 from the ARC 

At least 7 appear to be likely cases
2 thoroughly investigated 
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Another 7 have other risk factors
Others may be false positive

T cruzi infection has been found in more than 100 mammalian species 
throughout the the southern and southwestern United States. Mammals 
typically involved in sylvatic cycles of transmission include opossums, 
armadillos, raccoons, monkeys, wood rats, and coyotes, among many 
others. 

Leishmaniasis 

History

Pre-Incan pottery from Ecuador and Peru displayed 
depictions of skin lesions and facial deformities that 
are typical of cutaneous and mucocutaneous 

CDC/ Frank Collins
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yp
leishmaniasis.
In Africa and India , reports in the mid-18th century 
describe the disease now known as visceral 
leishmaniasis, as “kal-azar” or “black fever.” 

http://www.stanford.edu/class/humbio103/ParaSites2006/Leishmaniasis/history.htm

Leishmaniasis 

History
William Leishman, a Glasgwegian doctor serving with the 
British Army in India , developed one of the earliest stains of 
Leishmania in 1901. 
Charles Donovan recognized symptoms in kal-azar patients 
and published his discovery a few weeks after Leishman. 
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http://www.stanford.edu/class/humbio103/ParaSites2006/Leishmaniasis/history.htm
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Leishmaniasis

What is Leishmaniasis?

A parasitic disease transmitted by the bites of 
infected sand flies. 
Leishmaniasis takes several different forms, 
including the most common cutaneous
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including the most common cutaneous 
leishmaniasis, which causes skin sores, and the 
more severe visceral leishmaniasis (also known as 
kala azar), which affects internal organs such as 
the spleen, liver, and bone marrow.

Leishmaniasis
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Source:path.cam.ac.uk 

Leishmaniasis 

Epidemiology
It is found in nearly 88 countries, from rain forests 
in Central and South America to deserts in the 
Middle East and west Asia. 
The World Health Organization estimates there are 
1 5 million new cases of cutaneous leishmaniasis
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1.5 million new cases of cutaneous leishmaniasis 
and 500,000 new cases of visceral leishmaniasis in 
the world each year
Autochthonous in México and Texas and has begun 
to expand its range northward.



10/8/2011

29

Leishmaniasis 

Transmission
Transmitted by the bite of small insects called sand 
flies. 
Dozens of different sand fly vectors, adapted to the 
different ecological settings where leishmaniasis
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different ecological settings where leishmaniasis 
occurs, are known to transmit some form of 
leishmaniasis. 
Animal reservoir hosts can maintain transmission 
indefinitely without human disease. 

Leishmaniasis 
The life stages of Leishmania spp. include the infectious promastigote and 
the replicative intracellular amastigote. Each stage is phagocytosed by 
macrophages during the parasite life cycle. 
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Leishmaniasis 

Cause:
Caused by more than 20 species of the protozoan genus 
Leishmania.

L. donovani, L. mexicana, L. tropica are the most 
common groups. 
The different species are morphologically 
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indistinguishable, but they can be differentiated by 
isoenzyme analysis, molecular methods, or monoclonal 
antibodies.
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Leishmaniasis 

Symptoms
Includes two major disease types; cutaneous leishmaniasis 
and visceral leishmaniasis

Cutaneous leishmaniasis affects the skin. Skin sores 
usually start at the site of the sandfly bite. They can last 
for months or years before healing on their own. 

In a few people sores may develop on mucus
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In a few people, sores may develop on mucus 
membranes.  Mucocutaneous leishmaniasis can be 
very disfiguring.

Systemic, or visceral leishmaniasis affects the entire 
body. This form occurs 2 - 8 months after a person is 
bitten by the sandfly. Most people do not remember 
having a skin sore. This form can lead to deadly 
complications and the parasites can compromise the 
immune system 

Leishmaniasis 

Complications
Open sores
Debilitation/Scarring
Immune System compromise Source: suvirtual.com
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Systemic consequences (Viseral)
Hemorraging

Current treatment options are toxic with 
significant side-effects. 

Leishmaniasis

Diagnosis

Cutaneous: Primarily based on the characteristic 
appearance of non-healing raised, scaling lesions that may 
ulcerate and become secondarily infected. Biopsy samples 
are examined by microscopy, culture and other methods to 
look for the parasite 
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Visceral leishmaniasis require a blood sample and/or taking 
a biopsy from the bone marrow to show the parasite.

Demonstration and isolation of parasite 
DNA detection 
Antigen immunodiagnostic
Antibody

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC120052/
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Leishmaniasis 

Treatment
Antimony-containing compounds 

: Sodium stibogluconate & Meglumine antimonate 
Pentamidine, amphotericin B, Fluconazole 
Plastic surgery may be needed to correct the 
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disfigurement caused by sores on the face 
(cutaneous leishmaniasis). 
Patients with drug-resistant viral leishmaniasis may 
need a splenectomy.

Leishmaniasis

Prevention
Minimize the amount of exposed skin. To the extent 
that is tolerable in the climate, wear long-sleeved 
shirts, long pants, and socks; and tuck your shirt 
into your pants
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into your pants.
Apply insect repellent to exposed (uncovered) skin and 
under the ends of sleeves and pant legs. The most effective 
repellents are those that contain the chemical DEET (N,N-
diethylmetatoluamide).

Sylvatic cycle
Phlebotomine sand flies are important vectors of protozoa, 
viruses, and bacteria.

Fourteen species of Lutzomyia are found in North America
Lutzomyia shannoni is a suspected vector of visceral leishmaniasis

Previously considered an exotic disease, canine 
leishmaniasis has recently been detected within the 
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foxhound population in the United States and parts of 
Canada. 
A serosurvey of >12,000 foxhounds and other canids and 
185 persons in 35 states and 4 Canadian provinces was 
performed. Foxhounds infected with Leishmania spp. were 
found in 18 states and 2 Canadian provinces posing a risk 
to uninfected dogs and humans. 

http://www.afpmb.org/sites/default/files/pubs/dwfp/publications/FY10/Mann_Kaufman2010.pdf
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Leishmaniasis

Leishmania infection in North America appears to 
be widespread in foxhounds and limited to dog-to-
dog mechanisms of transmission; however, if the 
organism becomes adapted for vector transmission 

So what does this have to do with me?
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Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 12, No. 3, March 2006

by indigenous phlebotomines, the probability of 
human exposure will be greatly increased.

Climate change and risk of leishmaniasis in north 
america: predictions from ecological niche models 
of vector and reservoir species.

Leishmaniasis is a vector-borne disease that is 
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autochthonous in México and Texas and has begun to 
expand its range northward. Further expansion to the 
north may be facilitated by climate change as more 
habitat becomes suitable for vector and reservoir species 
for leishmaniasis.

http://www.ncbi.nlm.nih.gov/pubmed/20098495

Ecological niche modeling (ENM)

Human cases of various viruses and parasites are 
strongly correlated with the presence of competent 
vector and reservoir species in sufficiently high 
densities.
González et al began by constructing ENMs for
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González et al. began by constructing ENMs for 
these leshmania species to predict their potential 
geographical distributions. 
They then projected models showing sufficient 
predicitive power to future climate scenarios for 
2020, 2050, and 2080. 

González C, et al. (2010) Climate Change and Risk of Leishmaniasis in North America: Predictions from Ecologi

Niche Models of Vector and Reservoir Species. PLoS Negl Trop Dis 4(1): e585.
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The reservoir and vector species occurrence points used for ENM construction.
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Ecological niche models (ENMs)
Variables used for the construction of niche models.

VariableExplanationBIO1Annual Mean Temperature
BIO2Mean Diurnal Range (Mean of monthly [max. temp. – min. temp.])
BIO3Isothermality
BIO4Temperature SeasonalityBIO5
Maximum Temperature of Warmest MonthBIO6
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Minimum Temperature of Coldest Month
BIO7Temperature Annual Range
BIO8Mean Temperature of Wettest Quarter
BIO9Mean Temperature of Driest Quarter
BIO10Mean Temperature of Warmest Quarter
BIO11Mean Temperature of Coldest Quarter
BIO12Annual Precipitation

Shows the future predicted distributions for Neotoma floridana

Predicted future 
distributions for 
Neotoma floridana.

(a) B2 scenario, Hadley 
model, 2020

(b) B2 scenario, Hadley 
model 2050;

Ecological niche models (ENMs)
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model, 2050; 
(c) B2 scenario, Hadley 

model, 2080; 
(d) A2 scenario, CSIRO 

model, 2020; 
(e) A2 scenario, CSIRO 

model, 2050
(f) 2 scenario, CSIRO 

model, 2080.
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Models predict that climate change will exacerbate 
the ecological risk of human exposure to 
leishmaniasis in areas outside its present range in 
the United States and, possibly, in parts of southern 
C d

Ecological niche models (ENMs)
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Canada. 
Even in the most optimistic scenario they found that 
twice as many individuals could be exposed to 
leishmaniasis in North America in 2080 compared 
to today.

Hot Zones

Climate change could be the biggest global 
health threat of the 21st century. Effects on 
health of climate change will be felt by most 
populations in the next decades.
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populations in the next decades. 

The Lancet, Volume 373, Issue 9676, Pages 1693 - 1733, 16 May 2009 

Sylvatic cycles
In these the virus cycles between an arthropod 
and a mammalian host with man usually a dead-
end host infected by the arthropod.

West Nile Virus – Birds/Horses
Dengue Fever – Non Human Primates 1
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Dengue Fever Non Human Primates 
Chikungunya - Vervet monkeys, baboons, macaque 
monkeys 
Chagas – 100 mammals opossums, armadillos, 
raccoons, rats
Leishmaniasis - forest rodents, wild canines (dogs).

1 - Franco L, et al. (2011) First Report of Sylvatic DENV-2-Associated Dengue Hemorrhagic Fever in West Africa. 
PLoS Negl Trop Dis 
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Questions
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