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In 2018, Babesia microti infection was diagnosed for a
37-year-old man in Singapore who acquired the infection
in the United States. This case highlights the recent rise
of tickborne infections in the United States and the risk
for their spread, because of increasing global intercon-
nectivity, to regions where they are not endemic.

B abesia spp. are intra-erythrocytic protozoal organ-
isms that can infect mammals and birds. Human
babesiosis is an emerging tickborne zoonosis, caused
mainly by Babesia microti and transmitted by ixodid
ticks. It is endemic to the United States (1-3) and, to a
lesser extent, China (3,4). Recently, sporadic cases of
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human babesiosis caused by several species of Babesia
have been reported in other countries: B. microti (Ger-
many, Australia, South Korea), B. microti-like (Japan,
Taiwan, China), B. duncani (United States, Canada), B.
divergens (Europe), B. venatorum (Europe, China), B.
crassa-like (China), B. motasi-like (South Korea), and
other cases elsewhere (1-4).

In humans, babesiosis can cause mild influen-
za-like signs and symptoms, but it can also cause
hemolytic anemia and severe infections, especially
in asplenic or immunocompromised persons (1,3).
Cases of congenital and transfusion-related trans-
mission have been reported (1-4). Since 2011-2015,
babesiosis incidence in the United States has risen
(2,5). Travel-related tickborne infections in general
(6) and cases acquired from North America have
been reported (3,6,7). To our knowledge, no case of
human babesiosis has been reported in Singapore,
but cases of Babesia infection in canids and birds
have been recorded (8), suggesting presence of po-
tentially receptive ticks.

On July 23, 2018, a 37-year-old man from the
United States sought care at Tan Tock Seng Hospital,
Singapore, reporting fever and other influenza-like
signs and symptoms that had started on July 5. The
patient had resided in Singapore since 2012, working
as a finance professional, but he had traveled to mul-
tiple places in the year before his illness. In 2017, he
vacationed in Vietnam (Ho Chi Minh City, Danang),
Thailand (Bangkok, Pattaya), Indonesia (Lombok,
Anambeas Islands), and Cambodia (Phnom Penh), all
without having received pretravel typhoid vaccine or
malaria prophylaxis. In 2018, he traveled to Indone-
sia (Bali) in January and March, then to the United
States during June 14-25, where he visited friends
and relatives in Boston (MA), Nantucket (MA), and
New York (NY).

The patient did not recall any tick bites but on
June 17 noticed a right ankle papule, which lasted 3
weeks. He sought consultation at a travel clinic be-
cause of high fever (104°F), rigors, and headaches,
which had persisted and worsened over 18 days. His
fever had not resolved with amoxicillin, which he had
started taking a week after symptoms onset. He had
no relevant medical history or allergies and was tak-
ing no other medication. Physical examination find-
ings were unremarkable, including absence of jaun-
dice, hepatosplenomegaly, or eschars.

Laboratory test results revealed moderate
thrombocytopenia and anemia, and malaria blood
films revealed trophozoites forming in erythro-
cytes, suggestive of Babesia. The National Pub-
lic Health Laboratory in Singapore differentiated
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between malaria and babesiosis by performing mi-
croscopy and PCR for both parasites, confirming
the presence of B. microti and excluding Plasmodi-
um. Because of the risk for concomitant tickborne
infections, the reference laboratory at the Mayo
Clinic (Rochester, MN) conducted PCR testing for
Babesia, Ehrlichia, Anaplasma, and Borrelia burgdorferi
and serologic testing for Rickettsia rickettsii. Results
confirmed B. microti infection and excluded those
concomitant tickborne infections. The National
Public Health Laboratory further characterized the
parasites by using PCR and sequencing according
to (8) for the 18S ssrRNA (GenBank accession no.
MK609547) and the mitochondrial coxI (GenBank
accession no. MK609548) genes and genotyping
based on the internal transcribed spacer region
(GenBank accession no. MK609547), which identi-
fied the Babesia strain as the type most commonly
found in the United States (Figure).

After diagnosis, the patient received outpa-
tient treatment with quinine and clindamycin
and recovered uneventfully. Consistent with US
clinical guidelines, he was advised to not donate
blood indefinitely.

This case of travel-acquired human babesio-
sis diagnosed in Singapore highlights the clinical
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importance of considering tickborne infections in any
traveler with compatible clinical signs and symp-
toms returning from summertime travel in the Unit-
ed States. It also highlights the challenges of differ-
entiating between malaria and babesiosis in patients
who have traveled to areas where both infections are
endemic. Even in countries with good access to diag-
nostic testing, babesiosis may be missed or misdiag-
nosed as malaria (7).

Vectors for babesiosis in canids and bovids have
been reported among tick fauna in Singapore (9), but
to our knowledge, no such vectors for human babe-
siosis have been reported, which limits the risk for
introduction and subsequent autochthonous trans-
mission. However, babesiosis is the most common
serious infectious pathogen transmitted by blood
transfusions in the United States, and the US Food
and Drug Administration has issued screening rec-
ommendations to reduce the risk for transfusion-
transmitted babesiosis (10).

Given the increased incidence of babesiosis
and other tickborne bacterial diseases in the United
States and the high volumes of international travel,
the risk of persons with travel-acquired babesiosis
subsequently causing transfusion-transmitted in-
fections is real, albeit small. In many countries, the

B. microti |AB190459| - strain ATCC 302222, USA
33|B. microti | MK609547| - Singapore from USA 4

os| [B- microti |AB112337| - strain Gl, USA

US type

B. microti |LN871598| - strain RI, USA
&s B. microti |AB190435| - isolate AsHK/SP301, Japan

87

—_
02

B. microti | AF510198| - strain Grafrath, Germany
B. microti | AF510199| - strain Sylvenstein, Germany
3|B. microti | AF510197| - strain Berlin, Germany
B. microti | AF510200| - strain Steiermark, Austria
100, B. microti |AF510195| - strain King's College, UK
1B. microti | AF510196| - strain MD, UK
93| B. microti |AB190287| - isolate EaNG/HP403, Japan
B. microti |AB242176| - isolate EaNG/HP302, Japan

B. microti |AB243678]| - isolate AsSRK/HM202, Japan

B. microti |AB243680| - isolate AaA0401, Japan
&|B- microti 1AB2436791 - isolate AsSAW/KH002, Japan

B. microti |AB119446| - strain Otsu, Japan

B. microti |AB243677| - isolate ASRK/HM109, Japan
%21B. microti | AB241636| - isolate HsKBW901, China

B. microti |AB241633| - isolate NcWY504, Japan
8|(B. microti |AB112050] - isolate RcMS201, Taiwan

B. microti |AB241631| - isolate NcHZ509, China

911B. microti |AB241632]| - isolate NcTT512, China

B. divergens |EU185801|

Munich type

Hobetsu type

Kobe type

Figure. Molecular phylogeny of Babesia microti types based on the internal transcribed spacer region. Analysis inferred by maximum-
likelihood using the general time reversible plus gamma model showing sequence MK609547 from a human patient in Singapore, 2018
(black diamond) and 22 sequences of B. microti isolates from diverse geographic areas, retrieved from GenBank (accession numbers
provided). Bootstrap values were 10,000 replicates, >85% shown. Scale bar indicates nucleotide substitution rate per site.
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blood supply is not screened for nonendemic, rare,
or geographically limited pathogens, such as Try-
panosoma cruzi (Chagas disease). Although screen-
ing for babesiosis in blood supplies outside the
United States may not be financially or logistically
feasible, mitigating risk by raising clinician and
public health awareness of this emerging problem
may be possible.
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EID Podcast:
Developing Biological
Reference Materials to
Prepare for Epidemics

Having standard biological reference materials,
such as antigens and antibodies, is crucial for
developing comparable research across interna-
tional institutions. However, the process of de-
veloping a standard can be long and difficult.

In this EID podcast from February 2019, Dr. Tom-
my Rampling, a clinician and academic fellow at
the Hospital for Tropical Diseases and University
College in London, explains the intricacies behind
the development and distribution of biological ref-
erence materials.
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Visit our website to listen:

https://tools.cdc.gov/medialibrary/
index.aspx#/media/id/397260
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