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Synopsis: At the 58th Annual Meeting of the American Society of Tropical 
Medicine and Hygiene held November 18-22, 2009, in Washington, DC, Dr. 
Paul Arguin, Chief of Domestic Malaria Unit, presented the CDC Malaria 
Update for 2009.  

From 1985 to 2008, the malaria surveillance program in the united states 
recorded an average of 1400 malaria cases and 5 deaths per year. In 2008, 

1298 cases were reported, including one congenital case. Among the reported
cases, at least 537 patients (41%) were hospitalized, and at least 117 cases 
(9%) were severe, with 82% attributed to Plasmodium falciparum and 8% 
attributed to P. vivax. There were 2 deaths, one each due to P. falciparum and P. 
vivax. The population sectors of reported malaria cases were: 39% civilian, 14% 
foreign civilian, 1% military, 46% unknown. Among U.S. residents for whom the 
reason for travel was noted, 62.7% traveled to visit friends and relatives, 7.6% 
traveled for volunteer or missionary work, 6.8% traveled for business, and 6.0% 
traveled for tourism. The major region of acquisition was Africa (43% of all 
cases) or unknown (39%). Principal countries in which U.S. residents acquired 
malaria were Nigeria (26.3%), Ghana (14.6%), India (10.4%), and Ivory Coast 
(5.4%). The species distribution is similar to the past, with P. falciparum lead-
ing (40.6%), followed by P. vivax (14.6%), P. malariae (1.5%), P. ovale (1.4%), 
mixed (0.6%), and with the “undetermined species” category high at 41.2%.

Malaria diagnosis continues to rely on microscopic examination of Giem-
sa-stained smears. Alternatives to this gold standard include Wright stain and 
rapid diagnostic tests (RDTs) for acute management, although RDTs cannot 
yet replace microscopy. The Food and Drug Administration recently approved 
a positive control solution, which should strengthen the interpretation of RDTs.

Treatment for uncomplicated malaria has broadened to include the newly 
FDA-approved artemether-lumefantrine, with a twice-daily dosing regimen for 
3 days. Artemether-lumefantrine may be associated with slight Q-T prolonga-
tion and should not be used during pregnancy. It is indicated only for uncom-
plicated malaria and might be considered for travelers who may need a reliable 
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supply for potential malaria treatment.  
For severe malaria, artesunate continues to be avail-

able under an IND (Investigational New Drug) proto-
col through the CDC and shipped from the major quaran-
tine stations. Since it became available in 2007, 81 autho-
rizations have occurred, and 66 patients have been treated 
in 26 states. The average time from request to initial infu-
sion is 7.2 hours. The average age among those treated 
was 38 years, 89% were P. falciparum, 56% were mixed 
infections, 5% were P. vivax, and 2% were P. ovale.

The presentation also revisited the issue of malaria 
and the blood supply. There is no approved or adequate 
laboratory test for screening the blood supply for malaria. 
In the United States, transfusion-associated malaria oc-
curs at a low rate of 0.5 case/year. Potential blood donors 
who have traveled to malaria risk areas are deferred for a 
year, which is estimated at 150,000 potential donors per 
year. About 35,000 potential donors per year in the Unit-
ed States are deferred due to travel to the state of Quin-
tana Roo, Mexico, where there were fewer than 10 local-
ly transmitted cases in 2009. On November 16, 2009, the 
Blood Products Advisory Committee to the FDA voted to 
allow travelers to Quintana Roo to donate blood.

Finally, the interactive malaria map has been updated 
and is available at http://cdc-malaria.ncsa.uiuc.edu. Users 
can search for the presence of malaria, malaria parasite 
types, drug resistance, and recommended chemoprophy-
laxis choices for locations throughout the world. Newly 
added features include descriptions of risk according to 
altitude.

Dr. Gary Brunette, Chief of Travelers’ Health Branch 

in the Division of Global Migration and Quarantine, pre-
sented vaccine changes impacting travelers during the 
CDC Travelers Vaccines Update. Highlighted changes 
that have been published recently include: expansion 
of influenza vaccine recommendations to include chil-
dren aged 6 months to 18 years; identification of priority 
groups for novel influenza A (H1N1) vaccines and sched-
ules; revaccination of high-risk groups for meningococ-
cal disease at 5 years following previous meningococ-
cal vaccine if vaccinated at age 7 years or older and at 3 
years if previously vaccinated at ages 2-6 years; addition 
of contacts of international adoptees to the priority group 
for hepatitis A vaccine recommendations; specification 
of the interval between doses 4 and 5 of polio vaccine to 
be 6 months and to be given at age 4 years or older.  

In addition, provisional recommendations have been 
made for rabies post-exposure prophylaxis, reducing the 
vaccine series from 5 doses to 4, in addition to human ra-
bies immune globulin. Extensive literature review found 
no significant advantage to administering 5 doses over 4 
doses.  

The newly approved Japanese encephalitis (JE) vac-
cine received FDA licensure in March 2009, leading to 
refinement of JE vaccine recommendations. The new JE 
vaccine (Ixiaro®) is recommended for travelers staying 1 
month or longer in JE endemic areas during the JE virus 
transmission season, and also should be considered for 
travelers to endemic areas for stays of 1 month or less 
with travel outside of urban areas and with increased JE 
virus exposure (i.e., ongoing JE outbreak at destination 
or an itinerary with uncertain destination, activities, or 
duration).
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The provisional recommendations drafted by the ACIP 
YF Vaccine Working Group were pending at the time of 
the ASTMH meeting and recently posted. Anticipated 
changes include refinements to wording, which specify 
that the vaccine should be used only in persons at risk of 
exposure to yellow fever virus or who will be required 
to prove receipt of yellow fever vaccine for entry into 
certain countries. Furthermore, wording will be stronger 
for providers to carefully observe contraindications and 
consider precautions prior to administration of yellow fe-
ver vaccine. Added to the YF vaccine contraindications 
are thymus disorders, expanded lists of immunodeficien-
cies, and immunosuppressive and immunomodulatory 
therapies. Additional YF vaccine precautions include age 
60 years or older, HIV infection with moderate immune 
suppression, pregnancy and breastfeeding.

Finally, Dr. Brunette described the CDC Travelers’ 
Health media campaign. The spring 2009 H1N1 outbreak 
led to the recognition of the difficulty reaching travel-
ers before transit, that messages were too text-dense 
and quickly outdated, and that channels were lacking to 
engage partners. Goals for the campaign include use of 
broad-based messages to inform and educate U.S. travel-
ers, with pre- and during-travel messages and audience-
specific communication initiatives (such as student trav-
el), and specific seasonal or special-occasion promotions 
(i.e., holiday travel, spring break).   n

Acknowledgment: The associate editor thanks Drs. 
Paul Arguin and Gary Brunette for sharing their slides 
and for their review.
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Synopsis: Blood banks in the United States have 
screened blood donations for Trypanosoma cruzi since 
1987 and have detected previously undiagnosed infec-
tions. Because of such blood screening and immigra-
tion from endemic regions, clinicians are increasingly 
asked to evaluate patients with suspected Chagas 
disease. This symposium proved to be an invaluable 
update on the state of the art for diagnosis and Chagas 
disease transmission via blood transfusion. 

Source: symposium 63: Update on chagas Disease in the 
United states: blood screening and Diagnostic options. Fi-
nal Program of the 58th Annual meeting of the American 
Society of Tropical Medicine and Hygiene. J Am Soc Trop 
Med Hyg 2009;81:113. 

Caryn Bern from the centers for disease control 
and Prevention (CDC), Atlanta, discussed the evalu-

ation of patients with suspected Chagas disease and de-
cisions regarding testing. She opened this symposium, 
noting that there are approximately 300,000 indi-
viduals infected with T. cruzi living in the United
States today.1 Very few cases are symptomatic. While 
most represent importation, there are autochthonous 
cases occurring within the United States. Blood transfu-
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sions can transmit this disease. Transmission also occurs 
through organ transplantation, with cardiac transplanta-
tion being most likely to transmit this infection. Congeni-
tal disease also can occur, and it is diagnosed using PCR 
testing on cord and neonatal blood. Oral transmission is 
rare and can occur from ingestion of vector feces.2

Approximately eight weeks after acute infection, the 
disease enters a quiescent, indeterminate stage. Approxi-
mately 70-80% of infected persons remain asymptom-
atic. The other 20-30% progress to advanced forms of 
disease, such as cardiomyopathy with conduction defects 
or arrythmias, and aneurysms. Gastrointestinal forms of 
disease, such as achalasia and megacolon, present as dis-
ordered swallowing and constipation. 

Severe disease presents more often in individuals 
from southern South American countries such as Argen-
tina, Bolivia, Paraguay, Uruguay, and Brazil, while these
syndromes are far more rare among persons from Cen-
tral America. Data suggest this is likely related to the 
geographic distribution of a predominant phylogenetic 
lineage of T. cruzi discussed below. In terms of manage-
ment, persons identified with evidence of Chagas disease 
should not donate blood. Children of infected pregnant 
women should be screened. Individuals should have a 
yearly history and physical, ECG with rhythm strip and, 
if symptomatic, an evaluation by ECHO and Holter mon-
itor. If GI symptoms occur, barium studies are useful in 
detecting megaesophagus and megacolon. Individuals 
with AIDS are at risk for CNS symptoms and mass le-
sions, as well as myocarditis. Quantitative PCR, instead 
of conventional PCR, is indicated for identification of in-
fections in the immunosuppressed.3

For acute disease, treatment with benznidazole or ni-
furtimox confers 90% cure. Early chronic treatment for
children is indicated, and individuals age 19-50 benefit
if there is no evidence of cardiomyopathy. Treatment in 
persons with chronic disease age 50 and older results in
more adverse effects than benefit.1

Charles W. Todd, also from the CDC, addressed sero-
logical diagnosis, pointing out that there is no gold stan-
dard at present. The World Health Organization (WHO) 
recommends at least 2 concordant positive or negative 
tests of different formats to make a serodiagnosis, wheth-
er positive or negative. The Chagas indirect fluorescent 
antibody test is performed at serum titers of 1:16, 1:32, 
and 1:64. Titers greater than 1:32 are considered posi-
tive. The test can cross-react with antibodies with sera 
from patients with visceral leishmaniasis. ELISA is 
widely used and automated, yet similar cross-reactions 
can occur. The TESA (trypomastigote excreted-secreted 
antigen) immunoblot can be useful for confirmation and 
does eliminate some cross-reactivity. Rapid diagnostic 
tests are available and are excellent for serological sur-
veys and field use because they require no refrigeration. 

They are potentially useful in screening donors and their 
organs for transplantation as well as pregnant women 
during delivery. There are currently two FDA-approved 
kits in the United States, but CDC definitely does not 
recommend the use of commercial laboratory testing. 
For assistance, CDC may be contacted by phone at 770-
488-7775 or by e-mail at dpdx@cdc.gov. The web site is 
www.dpd.cdc.gov/DPDx. 

David Leiby from the American Red Cross, Rock-
ville, MD, noted 7 documented cases of Chagas disease 
transmitted by blood transfusions. In screening the U.S.
blood supply with ELISA testing and confirming with
radioimmonoprecipitation assay (RIPA) of more than 25
million blood donors, the U.S. seropositivity rate was 1 
per 27,700 or 0.014%, with ~ 1,000 confirmed seroposi-
tive donors detected. The geographic distribution of sero-
positivity and infection was broad, occurring in all states 
except Delaware and Hawaii. Notably, 61% of infected 
samples originated from Florida and California, with 
Texas also making a substantial additional contribution, 
reflecting the large local Hispanic community in those 
regions.  

In Los Angeles, the seropositivity rate was 1 per 7,500 
donors, and in Miami the rate was 1 per 9,500. Leiby 
notes that there are clearly different phylogenetic lineag-
es among strains of T. cruzi that may account for differ-
ences in T. cruzi transmission rates, depending upon the 
geographic origin of a source patient.4,5

Of the five reported blood transmission cases known to 
have occurred within the United States, most donors were 
from the southern part of South America, i.e., Bolivia and 
Peru. In this part of South America, T. cruzi II (TCll) pre-
dominates, and such donors are likely to be parasitemic 
when tested using hemoculture techniques. The rates of 
parasitemia for TC I are only 2.2%, making them far less 
likely to be a source for infection during blood transfu-
sions. Most U.S. blood donors from endemic regions 
are from northern South America and Central Amer-
ica where T. cruzi I (TC I) predominates, and trans-
mission rates are far lower for this group of donors. 

Currently, screening for Chagas may be adequate, but 
there is consensus that current serodiagnostic testing for 
disease treatment and management is inadequate.  

Some individuals have a T-cell response to Chagas 
but are also serongative. Substantial work has been done 
screening recombinant proteins to detect individuals 
missed by conventional serology. 

In the final presentation, Rick Tarelton discussed a 
promising multiplex assay that contains protein pools 
representing T. cruzi type I and type II. Some of these 
proteins are unique to T. cruzi and do not cross-react with 
leishmania. These proteins were used to screen serum 
of three groups: seronegative, borderline positive, and 
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strongly seropositive Chagas patients by conventional 
serology, in comparison to true negative samples. The 
unique proteins react with the first three groups. This as-
say may help identify patterns of reactivity in individual 
patients and may more readily detect changes in serology 
with treatment. Moreover, these patterns correlate with 
decreases in response to treatment measured by T-cell re-
sponse by ELISPOT assays and to decreases in serology. 
While still in development, this approach may revolution-
ize diagnostic abilities for this fascinating disease that has 
increased in disease burden in the United States.   n
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Synopsis: Following a visit to a bat cave in Uganda, 

a woman developed Marburg hemorrhagic fever in 
Colorado. Exposures in and near bat caves have been 
linked to a variety of infections. 

Source: cDc. Imported case of marburg hemorrhagic fever 
— colorado, 2008. MMWR 2009;58:1377-1381.

A 44-year-old colorado woman developed severe 
headaches, chills, nausea, and diarrhea in January 

2008, three days after returning from a two-week safari 
trip to Uganda. Self-medication for traveler’s diarrhea 
with ciprofloxacin did not improve her symptoms. Two 
to three days into her illness, she had a low white blood 
cell count of 900/µL. Diarrhea persisted, accompanied by 
abdominal pain. Worsening fatigue, generalized weak-
ness, paleness, and confusion ensued. Laboratory assays 
demonstrated evidence of hepatitis with an aspartate ami-
notransaminase of 9,660 U/dL and alanine aminotrans-
ferase of 4,823 U/dL. Renal dysfunction also was present 
with a creatinine of 2.3 mg/dL. Because of her continued 
illness and acute hepatitis, she was admitted to a local 
community hospital. She was afebrile on admission. She 
received IV fluid replacement as well as doxycycline for 
possible leptospirosis. Her clinical course was character-
ized by pancytopenia, coagulopathy, myositis, pancreati-
tis, and encephalitis. Testing for hepatitis viruses, malaria, 
leptospirosis, arboviruses, schistosomiasis, and rickettsial 
pathogens was unrevealing. Testing for viral hemorrhagic 
fever viruses including Marburg and Ebola also was nega-
tive. An early convalescent serum collected 10 days into 
her illness (January 14) and sent to the Centers for Disease 
Control and Prevention (CDC) failed to demonstrate evi-
dence of Marburg virus (MARV) infection by virus isola-
tion, antigen-detection, or anti-MARV immunoglobulin 
M and IgG. She was discharged 15 days into her illness. 
Her convalescence over the following year was character-
ized by persistent abdominal pain, fatigue, and confusion. 
No chronic hepatic or renal dysfunction was documented.  

Six months after her initial presentation, the patient
requested repeat testing for MARV after learning of a fa-
tal case of Marburg hemorrhagic fever in a Dutch tourist 
who had visited Python Cave in Uganda as she did. She 
had visited the cave 10 days prior to the onset of symp-
toms. A serum specimen collected in July 2008 tested 
positive for anti-MARV IgG antibodies. An archived se-
rum specimen obtained at day 10 of illness was retested 
using a nested reverse transcriptase polymerase chain 
reaction (RT-PCR), confirming the presence of MARV 
RNA fragments.  

The traveler reported spending approximately 15-20
minutes in the cave and recalls seeing bats flying over-
head. She denied any direct contact with bats or sustain-
ing any injury inside the cave. However, she touched gua-
no-covered rocks while climbing into the cave and she 
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could not rule out the possibility of touching her mouth 
and nose once inside the cave. An investigation of the 
eight tour companions of the patient, and an additional 
260 contacts, failed to detect any additional cases. Her 
spouse remained infection-free. Serum specimens from 
six out of eight tour companions were tested. None had 
evidence of prior MARV infection. The case represents 
the first imported filoviral hemorrhagic fever documented 
in the United States.    

n CommentaRy 
Marburg hemorrhagic fever presents as an acute febrile 

illness that progresses to its severe hemorrhagic manifes-
tations within one week. The incubation period varies be-
tween 2-21 days. Fever, chills, headaches, and myalgias 
are observed initially. On about the fifth day of the illness, 
a maculopapular exanthem may be observed and usually 
is followed by nausea, vomiting, chest pain, sore throat, 
abdominal pain, and diarrhea. Gradually it progresses to 
its more severe manifestations of jaundice, pancreatitis, 
delirium, shock, liver failure, and massive hemorrhaging 
or multi-organ dysfunction.1 Mortality rates have varied 
between 25% and 80%. In an outbreak in Angola in 2005, 
117 of 124 identified cases were fatal.2 Seventy-five per-
cent of these occurred in children younger than 5 years of 
age. At the time of this outbreak, an environmental reser-
voir for MARV was still unknown. However, human-to-
human spread was suspected in most cases through direct 
contact with infected body fluids such as blood, saliva, 
and urine. The risk for person-to-person transmission of 
hemorrhagic fever viruses tends to be highest in the later 
stages of the illnesses, which are characterized by vomit-
ing, diarrhea, shock, and hemorrhaging. 

The earliest outbreak of MARV infection occurred in 
Marburg and Frankfurt in 1968, where laboratory workers 
were exposed to infected tissue from monkeys imported 
from Uganda.3 Years later, Egyptian fruit bats (Rousettus 
aegyptiacus) collected from caves in Uganda4 and Gabon5 
were found to be a major natural reservoir for MARV. A 
large outbreak from 1998 to 2000 in a gold mine in Dur-
ba, located in the northeastern Demographic Republic of 
Congo, implicated bats as the source of the virus.6 A gen-
eral village cross-sectional antibody prevalence survey, 
performed in a location with confirmed transmission of 
MARV in that country, found that working in a mine was 
associated with a positive antibody result.7  

In the past decade, bats have been identified as a natu-
ral reservoir host for multiple viruses such as coronavi-
rus-SARS, Ebola, Hendra, and Nipah. Before these, they 
were well-recognized reservoirs for rabies and European 
and Australian bat lyssaviruses.8,9 In a recently published 
paper, Becquart and associates found that seroprevalance 
of Zaire ebolavirus was 15.3% among residents of rural 
communities in Gabon.10 The seroprevalence was highest 

in forested areas, suggesting that humans were exposed 
while handling and consuming fruit contaminated by bat 
saliva. Bat-associated histoplasmosis can be transmitted 
at cave entrances as well as within caves harboring bats.11  

As previously mentioned, an additional case of MARV 
hemorrhagic fever occurred in a tourist from the Nether-
lands who visited the same cave as the traveler described 
above.12 During his visit, bats were flying around in the 
cave and bumping against the visitors. A large amount of 
droppings was on the ground. No reported bites or con-
tact with any pre-existing wounds were reported. Python 
Cave is known for its colony of Egyptian fruit-eating 
bats. Travelers should be counseled about these risks. Re-
cent international travel, especially to regions around the 
world such as Africa, South America, and Asia, clearly 
has the potential for importation of zoonotic pathogens 
such as hemorrhagic fever viruses including both Lassa 
fever and Ebola virus into the United States. In 2004, a 
businessman died of Lassa fever in New Jersey. He ac-
quired his infection while traveling between Liberia and 
Sierra Leone.13 A large outbreak of Ebola virus infection 
among non-human primates was recognized in Virginia 
in 1989.14 From these experiences in the United States 
and other countries, the CDC issued guidelines for the 
prompt recognition and implementation of methods to 
prevent secondary cases in the US.15 Travelers should be 
advised to avoid high-risk activities such as visiting caves 
and contact with animals, especially non-human primates 
and bats.  

While person-to-person transmission of viral hemor-
rhagic fevers is rare, clinicians must be attentive to mani-
festations of the diseases, especially in travelers return-
ing from endemic countries. In most cases, the diagnoses 
of viral hemorrhagic fevers are accomplished late or in 
retrospect, resulting in the exposure of multiple medical 
staff and other individuals.   n
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Trichinellosis in the United 
States: A Shift from Swine to 
Bears
AbstrAct & commentAry

By Brian G. Blackburn, MD, and Michele Barry, 
MD, FACP
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Synopsis: Fifty-four persons meeting the definition 
for a confirmed case of trichinellosis were reported 
to the CDC from 2002-07, a slight decline from the 
previous reporting period. Continuing the trend first 
reported in the 1997-2001 Trichinella Surveillance 
Summary, most cases in the United States now are 
acquired through ingestion of game meat, especially 

bear, rather than pork.  

Source: Kennedy ED, Hall RL, Montgomery SP, et al; Cen-
ters for Disease control and Prevention (cDc). trichinel-
losis surveillance — United states, 2002-2007. MMWR Sur-
veill Summ 2009;58:1-7.

Trichinellosis is a food-Borne disease caused By mul-
tiple species of roundworms in the Trichinella genus. 

The parasite encysts in the muscles of carnivores and is 
acquired by the consumption of undercooked meat of 
animals containing Trichinella cysts. The parasite ini-
tially infiltrates the gastrointestinal tract, often resulting 
in diarrhea. A systemic phase of infection subsequently 
ensues as the parasite disseminates, with its particular 
tropism for striated muscle. Myositis, periorbital edema, 
conjunctivitis, fever, and eosinophilia can result; rarely, 
severely infected individuals may die of myocarditis or 
encephalitis.1  

Transmission of Trichinella to humans traditionally 
has been associated with consumption of infected pork. 
However, changes in animal husbandry practices in the 
United States over the last several decades have led to a 
decrease in the prevalence of Trichinella in swine, and 
subsequently to a decrease in the overall number of re-
ported human cases, mostly due to a decrease in pork-
associated cases.2,3 In the previous Trichinella surveil-
lance summary covering 1997-2001, the number of pork-
associated cases was fewer than the number of non-pork-
associated cases for the first time since reporting began 
more than 60 years ago.2,3

In the current surveillance summary, 66 cases of trich-
inellosis were reported to CDC from 2002-07, although 
only 54 were included for analysis (after excluding those 
that did not meet the definition for a confirmed case 
during the defined reporting period). Fifty-two (96%) 
of the 54 were Trichinella serology positive. Six small 
outbreaks accounted for 16 (30%) of the cases, mostly 
related to persons sharing the same infected meats. The 
overall mean incubation period was 18 days, and clinical 
manifestations included myalgias in 38 patients (70%), 
eosinophilia in 39 (72%), fever in 29 (54%), and peri-
orbital edema in 15 (28%). Among those for whom the 
source of infection was known, trichinellosis was associ-
ated with consumption of pork in 10 cases (23%) (seven 
with commercial pork; two of these were acquired in 
Asia), and non-pork products in 27 cases (63%); bear 
meat was implicated in 21 (78%) of these latter cases.  

n CommentaRy
Trichinellosis is a potentially serious parasitic infection 

associated with the consumption of improperly cooked 
meat of infected animals. In the 1940s and 1950s, sev-
eral hundred cases were reported annually in the United 



24      Travel Medicine Advisor April 2010

Answers
4. a; 5. b; 6. d; 7. b

States, whereas in the years covered by the current report 
(2002-07), an average of fewer than 10 cases occurred 
annually. A slight decrease was seen even compared to 
the few cases observed in the most recent previous re-
port (1997-2001).2 This decline is mostly attributable to 
fewer pork-associated cases, which has paralleled the de-
clining Trichinella prevalence among pigs in the United 
States.2,3 Much progress has been made in improving ani-
mal husbandry practices during that time, many aimed 
specifically at decreasing risk factors for Trichinella in-
fection in swine. These include the cessation of such be-
haviors as feeding swine potentially Trichinella-infected 
waste products, allowing the consumption of rodents or 
other wildlife infected with Trichinella, and cannibalism 
among pigs within an infected herd.1-3  

The efforts geared at reducing Trichinella prevalence 
in domestic swine have been successfully implemented 
and have subsequently resulted in a dramatic decrease in 
the number of human cases in the United States. With 
the risk of trichinellosis associated with infected pork 
now so low, public health efforts should be focused on 
increased awareness in the community regarding the po-
tential for game meat, especially bear meat, to transmit 
this parasite, and of the importance of proper cooking 
procedures for such meat. As highlighted in the sur-
veillance summary, consumption of other game, such 
as cougar, walrus, seal, and wild boar also can result in 
transmission. In addition, despite the fact that Trichinella 
is transmitted via consumption of infected meat, some 
herbivores (such as cattle and deer) occasionally have 
been associated with human Trichinella cases, although 
their diet makes them more unusual hosts. International 
travelers should be aware of the potentially higher risk 
or trichinellosis with consumption of all meat products 
while abroad, including commercial pork, as regulations 
surrounding animal husbandry differ internationally.   n
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CME Questions
4. Which of the following statements regarding reported malaria in 

the United States in 2008 is incorrect?

a. The number of malaria cases reported in the United States in 
2008 markedly decreased when compared to the previous 10 
years.  

b. The major documented reason for travel among those who 
acquired malaria was to visit friends and relatives.

c. Rapid Diagnostic Testing should not be considered a replace-
ment for microscopy of Giemsa-stained blood smears in the 
diagnosis of malaria, yet at least 40% of reported cases were 
not speciated.  

d. At least 100,000 potential blood donors are turned away each 
year in the United States due to malaria exposure.

e. Nigeria and Ghana in west Africa are the most common docu-
mented countries for malaria acquisition documented in the 
United States. 

5. Which one of the following statements regarding Chagas disease 
in the United States is true?

a. Seropositivity rates for Miami and Los Angeles are lower than 
the average seropositivity rate for the entire United States.

b. Parasitemia rates are much higher for infected patients from 
southern South America versus northern South America and 
Central America.

c. A single serological test with a high antibody titer is sufficient 
to make a diagnosis of T. cruzi infection.

d. Congenital transmission of T. cruzi from seropositive infected 
women has not been documented .

6. Exposure to bats and/or bat caves has been linked to human:

a. rabies

b. Marburg hemorrhagic fever

c. histoplasmosis

d. all of the above

7. Trichinella is currently most commonly acquired in the United 
States via the ingestion of undercooked meat from infected:

a. cattle

b. bears

c. pigs

d. deer

e. elk
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FDA reviews TZD safety
Thiazolidinediones (TZDs) have been under

intense scrutiny in recent years after rosiglita-
zone (Avandia®) was linked to increased cardio-
vascular morbidity and mortality in several
studies. In recent weeks, The New York Times has
reported that some FDA staffers are recom-
mending that rosiglitazone be removed from the
market. According to the story in the Times, a
“confidential government report” states that
about 500 heart attacks and 300 cases of heart
failure per month could be averted if patients
were switched from rosiglitazone to pioglita-
zone (Actos®).  Congress has even gotten
involved, specifically the Senate’s Committee on
Finance, which in January issued a 350-page
report on rosiglitazone, focusing on
GlaxoSmithKline’s handling of evidence of pos-
sible cardiac risks associated with use of the
drug. Now the American Heart Association and
the American College of Cardiology have
weighed in on the issue suggesting there is
insufficient evidence to support the use of
pioglitazone over rosiglitazone and that both
drugs increase the risk for heart failure and
should not be initiated in patients with class
III/IV heart failure. They further state that the
drugs should not be used with an expectation of
benefit with respect to ischemic heart disease
events (Circulation, published on-line Feb. 23,
2010). Meanwhile, the FDA web site reports that
the Agency is reviewing data on rosiglitazone

and is planning a public meeting in July 2010 to
present all known heart-related safety data on
the drug and provide an updated assessment of
the risks and benefits of rosiglitazone and the
treatment of type 2 diabetes.  ■

SSRI use with tamoxifen 
The SSRI paroxetine (Paxil®) reduces the effect

of tamoxifen in women with breast cancer lead-
ing to higher breast cancer mortality according to
a new study in the British Medical Journal.
Concern about SSRIs interfering with the metabo-
lism of tamoxifen was raised last June at the
American Society of Clinical Oncology meeting.
Tamoxifen is converted from its prodrug to the
active metabolite via the cytochrome P450 path-
way, specifically CYP2D6. Paroxetine is an excep-
tionally strong inhibitor of CYP2D6, the strongest
inhibitor of all the SSRIs. In the study, Canadian
researchers looked at more than 2400 women
from Ontario treated with tamoxifen for breast
cancer along with a single SSRI. After adjustment
for confounders, absolute increases of 25%, 50%,
and 75% in the proportion of time on tamoxifen
with overlapping use of paroxetine were associ-
ated with 24%, 54%, and 91% increases in the risk
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of death from breast cancer, respectively (P <
0.05, for each comparison). No such risk was seen
with any other antidepressant. The authors con-
clude that paroxetine use during tamoxifen treat-
ments is associated with an increased risk of
death from breast cancer, supporting the hypoth-
esis that paroxetine can reduce or abolish the ben-
efit of tamoxifen in women with breast cancer
(BMJ 2010;340:c693). The study is important
because up to one-quarter of women diagnosed
with breast cancer experience a depressive disor-
der, and antidepressants are commonly used dur-
ing tamoxifen treatment for not only depression,
but also for treatment of hot flashes and other
symptoms. It is evident that paroxetine should
never be prescribed to women taking tamoxifen
for treatment of breast cancer and that preference
should be given to antidepressants that show lit-
tle or no inhibition of CYP2D6. Among the SSRIs,
the strongest inhibitors of CYP2D6 besides parox-
etine are fluoxetine (Prozac®), duloxetine
(Cymbalta®), and to a lesser extent sertraline
(Zoloft®). Among non-SSRI antidepressants,
bupropion (Wellbutrin®) also is a strong CYP2D6
inhibitor. Drugs that are not inhibitors of the
enzyme include citalopram (Celexa®) and ven-
lafaxine (Effexor®).  ■

Generic metformin smells fishy?
If your patients tell you their pills smell like

fish, they may be taking generic metformin. A let-
ter to the Annals of Internal Medicine describes two
patients who stopped taking generic metformin
because of a fishy taste that caused nausea. The
fishy smell is a property of metformin and is well
known to pharmacists. Apparently the film-
coated extended-release formulations have less
smell and may be better tolerated (Ann Intern
Med 2010;152:267-268).  ■

FDA actions
A new FDA warning states that long-acting

beta agonists (LABAs) should never be used
alone in the treatment of asthma in children or
adults. The LABAs salmeterol (Serevent®) and
formoterol (Foradil®) have been associated with
severe worsening of symptoms when used with-
out a controller medication such as an inhaled
corticosteroid. Both products will be required to
include warnings on the product label that states:

• Use of LABAs is contraindicated without the
use of an asthma controller medication;

• LABAs should only be used long term in
patients whose asthma cannot be adequately 

controlled on asthma controller medications;
• LABAs should be used for the shortest dura-

tion of time required to achieve control, and
should be discontinued once asthma control is
achieved;

• Pediatric and adolescent patients who
require an LABA in addition to an inhaled corti-
costeroid should use a combination product con-
taining both an inhaled steroid and a LABA to
ensure compliance with both medications.

The FDA has approved rosuvastatin (Crestor®®)
for primary prevention in patients without ele-
vated LDL-cholesterol but who have an elevated
C-reactive protein (2 mg/L or higher) and at least
one additional cardiovascular risk factors such as
low HDL, hypertension, or family history of pre-
mature heart disease. The approval was based on
the JUPITER trial, which showed a 44% reduced
relative risk of cardiovascular events in patients
with normal LDL cholesterol but elevated CRP.

The FDA has approved a new pneumococcal
vaccine for infants and children. Wyeth
Pharmaceuticals’ Prevnar 13™™ is a 13-valent con-
jugate vaccine that will replace the currently
available 7-valent Prevnar®. It is approved for the
prevention of invasive disease caused by 13 dif-
ferent serotypes of S. pneumoniae.

The FDA has approved the monoclonal anti-
body rituximab (Rituxan®®) to treat certain
patients with chronic lymphocytic leukemia
(CLL). Rituximab is approved for CLL patients
who are starting chemotherapy for the first time
and also for those who have not responded to
other CLL therapies. It is administered with flu-
darabine and cyclophosphamide for the treatment
of CLL. Rituximab is manufactured by Genentech.

The FDA is initiating a risk-management pro-
gram for erythropoiesis-stimulating agents
(ESAs) for the treatment of chemotherapy-
related anemia. The drugs, which include epo-
etin alfa (Procrit®, Epogen®) and darbepoetin alfa
(Aranesp®), have been associated with acceler-
ated tumor growth and higher mortality rates in
some cancer patients. The Risk Evaluation and
Medication Strategy (REMS) requires that
patients receive a medication guide on safety
issues associated with the drugs and requires
training and certification of health care profes-
sionals who administer chemotherapy to
patients with cancer and counseling of patient
regarding the risks of the drugs. The REMS does
not currently apply to patients being treated
with an ESA for anemia due to other conditions,
specifically renal failure.  ■
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