This evaluation was subject to limitations. We were not
able to control for all risk factors for TB (e.g., HIV), which
could have affected our odds calculations. Also, because dia-
betes screening is not a required part of the overseas medi-
cal examination, some persons with diabetes were probably
missed, leading to an underestimation of the true prevalence
of diabetes in this population. In the United States, ~28%
of persons have undiagnosed diabetes (9); this number may
be greater among refugees with limited access to healthcare
services (/0). Because diabetes was significantly associated
with TB, a differential misclassification may have occurred
where there was more undiagnosed diabetes among refugees
with a history of TB disease. If misclassification of diabetes
status did occur, these findings are an underestimation of the
actual strength of association between diabetes and TB. More
research, such as testing for diabetes during overseas medical
examinations would allow for a more accurate assessment.

Most state refugee health programs rescreen all refu-
gees for TB as well as other infectious diseases (e.g., hepa-
titis B) at the time of arrival in the United States. Some
states also test for diabetes. Our findings, along with the
extensive literature associating diabetes with TB, indicate
that a diagnosis of TB disease in a patient should trigger
testing for diabetes to optimize treatment. In states that al-
ready screen for both diseases, further research could lead
to promising innovation in collaboratively managing the
2 diseases.

Dr. Benoit is a medical epidemiologist in the Division of
Diabetes Translation, National Center for Chronic Disease
Prevention and Health Promotion, Centers for Disease Control
and Prevention, Atlanta, Georgia. His research interests include
public health surveillance and complications of chronic diseases.

References

1. Lonnroth K, Castro KG, Chakaya JM, Chauhan LS, Floyd K,
Glaziou P, et al. Tuberculosis control and elimination 2010-50:
cure, care, and social development. Lancet. 2010;375:1814-29.

2. Abegunde DO, Mathers CD, Adam T, Ortegon M, Strong K.
The burden and costs of chronic diseases in low-income and
middle-income countries. Lancet. 2007;370:1929-38.
http://dx.doi.org/10.1016/S0140-6736(07)61696-1

3. Dooley KE, Chaisson RE. TB and diabetes mellitus:
convergence of two epidemics. Lancet Infect Dis. 2009;9:737—46.
http://dx.doi.org/10.1016/S1473-3099(09)70282-8

4. World Health Organization and International Union against TB
and Lung Disease. Collaborative framework for care and control
of TB and diabetes [cited 2015 Feb 16]. http://whqlibdoc.who.int/
publications/2011/9789241502252_eng.pdf?ua=1

5. United States Department of Homeland Security. Yearbook of
immigration statistics: 2013 [cited 2015 Mar 1]. https://www.dhs.gov/
yearbook-immigration-statistics-2013-refugees-and-asylees

6. Posey DL, Naughton MP, Willacy EA, Russell M, Olson CK,
Godwin CM, et al.; Centers for Disease Control and Prevention
(CDC). Implementation of new TB screening requirements for
U.S.-bound immigrants and refugees—2007-2014. MMWR Morb
Mortal Wkly Rep. 2014;63:234—6.

Emerging Infectious Diseases *« www.cdc.gov/eid ¢ Vol. 23, No. 3, March 2017

RESEARCH LETTERS

7. Lee D, Philen R, Wang Z, McSpadden P, Posey DL, Ortega LS,
et al.; Centers for Disease Control and Prevention. Disease
surveillance among newly arriving refugees and immigrants—
Electronic Disease Notification System, United States, 2009.
MMWR Surveill Summ. 2013;62:1-20.

8. Benoit SR, Gregg EW, Zhou W, Painter JA. Diabetes among
United States—Bound Adult Refugees, 2009-2014. [Epub 2016
Mar 14]. J Immigr Minor Health. 2016;18:1357-64.
http://dx.doi.org/10.1007/s10903-016-0381-7

9. Centers for Disease Control and Prevention. 2014 National diabetes
statistics report. [cited 2016 Oct 3]. http://www.cdc.gov/diabetes/
data/statistics/2014StatisticsReport.html

10. Beagley J, Guariguata L, Weil C, Motala AA. Global estimates
of undiagnosed diabetes in adults. Diabetes Res Clin Pract.
2014;103:150-60. http://dx.doi.org/10.1016/j.diabres.2013.11.001

Address for correspondence: Stephen R. Benoit, Centers for Disease
Control and Prevention, 4770 Buford Hwy, Mailstop F75, Atlanta, GA
30341-3717, USA; email: bvy8@cdc.gov

Molecular Verification of
New World Mansonella
perstans Parasitemias

Lucyane Bastos Tavares da Silva,’

James Lee Crainey, Tullio Romao Ribeiro

da Silva, Uziel Ferreira Suwa, Ana Carolina
Paulo Vicente, Jansen Fernandes de Medeiros,
Felipe Arley Costa Pessoa, Sérgio Luiz

Bessa Luz

Author affiliations: Fundagdo Oswaldo Cruz Amazonia Instituto
Lebnidas e Maria Deane, Amazonas, Brazil (L.B. Tavares

da Silva, J.L. Crainey, T.R. Ribeiro da Silva, U.F. Suwa,

F.A.C. Pessoa, S.L. Bessa Luz); Fundagdo Oswaldo Cruz
Instituto Oswaldo Cruz, Rio de Janeiro, Brazil (A.C. Paulo
Vicente); Fundagdo Oswaldo Cruz Rondonia Laboratério

de Entomologia, Rondénia, Brazil (J. Fernandes de Medeiros)

DOI: http://dx.doi.org/10.3201/eid2303.161159

We obtained ribosomal and mitochondrial DNA sequences
from residents of Amazonas state, Brazil, with Mansonella
parasitemias. Phylogenetic analysis of these sequences
confirm that M. ozzardi and M. perstans parasites occur in
sympatry and reveal the close relationship between M. per-
stans in Africa and Brazil, providing insights into the para-
site’s New World origins.
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Mansonella perstans is one of the most prevalent and
poorly understood parasites known to cause parasit-
emias in humans (/—3). An estimated 114 million persons
are infected with M. perstans parasites in Africa alone,
and M. perstans parasitemias have also been repeatedly
reported to occur in continental South America (/,2). In
Uganda, M. perstans infections and parasitic loads have
been shown to map closely with the larval breeding sites
of its known vector, the Culicoides midge (/). Almost
nothing is known about the parasites’ epidemiology in
continental South America; however, it has been estab-
lished that simuliids and a diverse range of Ceratopogo-
nid vector species transmit M. ozzardi parasites in Latin
America (/). Thus, it cannot safely assumed that the epi-
demiology of M. perstans in Latin America is particularly
similar to its epidemiology in Africa (/,2).

Like most reports of M. perstans in Africa, reports
of the occurrence of M. perstans in South America
have almost always been based on morphologically
identified microfilariae observed in blood smears (/,2).
However, in contrast to the situation in Africa, where

A

only 1 parasitemia-causing Mansonella parasite occurs,
reports of M. perstans in South America have been lim-
ited to equatorial rainforest regions, where other Manson-
ella parasitemia-causing parasites also commonly occur
(I/—4). Therefore, microscopy-based Mansonella parasit-
emia diagnoses in Latin America can be regarded as more
prone to error than those made in Africa (/—6). Conspicu-
ously, M. perstans DNA sequences originating outside of
Africa have until now been missing, and the relationship
between M. perstans in Africa and M. perstans in the New
World has been a mystery (/).

By using 3 DNA sequences commonly used in the
molecular systematics of filarial parasites (the nuclear in-
ternal transcribed spacer 1 [ITS1]-based ribosomal DNA
sequence [7] and the mitochondrial 12S and cytochrome
¢ oxidase subunit 1 genes [6]), we confirmed M. perstans
microfilariae morphologic identifications made using thick
blood smears prepared from persons residing in the village
of Sao Gabriel da Cachoeira, Amazonas state, Brazil. Be-
sides providing verification of M. perstans morphologic
identifications, the ITS1 sequences generated for this study
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Figure. Maximum-likelihood phylogenetic trees showing the relationship between Mansonella parasites from Amazon region of Brazil
(Amazonas state) and some of their closest relatives. A) Ribosomal internal transcribed spacer 1-based phylogeny. B) Mitochondrial
cytochrome c oxidase subunit 1-based phylogeny. C) Mitochondrial 12S-based phylogeny. All 3 trees were prepared by using DNA
sequence alignments and PHYLIP version 3.67 (http://evolution.genetics.washington.edu/phylip.html). Black circles indicate significant
bootstrap-supported nodes as a percentage of 1,000 pseudoreplicates. Solid boxes indicate M. perstans and dashed boxes M. ozzardi
sequences generated for this study and used in the construction of the displayed trees. Scale bars indicate nucleotide substitutions

per site. These sequence have been submitted to GenBank and EMBL (accession nos.: M. perstans cytochrome c oxidase subunit 1,
LT623909; M. ozzardi cytochrome ¢ oxidase subunit 1, LT623910; M. perstans 12S, LT623913; M. ozzardi 12S, LT623914; M. perstans
internal transcribed spacer 1, LT623911; and M. ozzardi internal transcribed spacer 1, LT623912).
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allowed a phylogenetic analysis with M. perstans from Af-
rica. The ribosomal ITS1 M. perstans from Brazil clustered
with other M. perstans ITS1 sequences originating from
Africa in a strongly (>94%) bootstrap-supported M. per-
stans—exclusive monophyletic group (Figure). Similarly,
M. ozzardi 1TS1 sequences obtained from parasites from
Brazil clustered in another strongly (>97%) bootstrap-
supported monophyletic group containing only M. ozzardi
origin sequences.

The genetic distance between the ITS1 sequences of M.
perstans from Brazil and their closest relatives from Africa
is very small (corresponding to <1% divergence across 396
nucleotide positions). From the ITS1-based phylogenetic
analysis, the M. perstans from Brazil appear to be more
closely related to some M. perstans in Africa than they are
to others. The ITS1 sequences from M. perstans previously
described as M. perstans “deux” (8) and originating from
Gabon can be observed in a bootstrap-supported cluster
forming a sister clade to the bootstrap-supported monophy-
letic cluster containing the M. perstans from Brazil, which
also contains sequences originating from Cameroon, Cote
d’Ivoire, Equatorial Guinea, Gabon, Mali, and Sierra Le-
one. Thus, our results suggest that M. perstans arrived in
Latin America after the standard form of M. perstans di-
verged from the M. perstans “deux” form.

Sequences from mitochondrial genes 12S rDNA and
cytochrome c oxidase subunit 1 have also been recovered
from blood samples in Brazil and used to confirm morpho-
logic and ITS1-based Mansonella parasite identifications
(6). Phylogenetic analysis performed with these mitochon-
drial gene segments was consistent with our ITS1 analysis
and also suggest that M. perstans arrived in Latin America
very recently (Figurel). In addition to verifying that South
America does indeed have the conditions to support M. per-
stans and providing a useful reference for vector incrimi-
nation and other epidemiologic studies, our findings have
also provided insights into the origin of the M. perstans
parasite in South America. Given how similar our findings
are to those obtained when Onchocerca volvulus parasite
mitogenomes from Latin America and Africa have been
compared, they suggest that M. perstans, like O. volvulus,
probably arrived in Latin America as a consequence of the
slave trade (9-10).

The work presented in this study was performed as part of a
study called “Mansonelose em area urbana de Sdo Gabriel da
Cachoeira, Amazonas,” which received ethical clearance from
the Comité de Etica em Pesquisa do Instituto Oswaldo Cruz
(CAAE: 41678515.1.0000.5248) and financial support from
the Fundacdo de Amparo a Ciéncia e Pesquisa of Amazonas
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state (processo 062.00647/2014) and Programa Pesquisa
Sistema Unico de Satide and Programa de Exceléncia em
Pesquisa Basica e Aplicada em Satide project grants (processo
062.02005/2014) awarded by the Fundacdo de Amparo a
Pesquisa do Estado do Amazonas.

Ms. Tavares da Silva is a master’s degree student at Instituto
Leonidas e Maria Deane of Fundagdo Oswaldo Cruz. Her
primary research interest is the epidemiology of Mansonella
parasitism in the Amazon region of Brazil.
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