Revista da Sociedade Brasileira de Medicina Tropical
Journal of the Brazilian Society of Tropical Medicine

%

4 £

Vol.:54 | (€0443-2021) [ 2021 % ¥ S
https://doi.org/10.1590/0037-8682-0443-2021

Letter

Borrelioses in Brazil: Is it time to consider tick-borne
relapsing fever a neglected disease in Brazil?

Alvaro A. Faccini-Martinez""'?, Sebastidn Mufioz-Leal®,
Marcelo B. Labruna™ and Rodrigo Nogueira Angerami'!

[1]. University of Texas Medical Branch, Department of Pathology, Galveston TX, USA.
[2]. Asociacién Colombiana de Infectologia, Committee of Tropical Medicine, Zoonoses and Travel Medicine, Bogota, Colombia.
[3]. Universidad de Concepcion, Facultad de Ciencias Veterinarias, Departamento de Ciencia Animal, Chillan, Nuble, Chile.

[4]. Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia,
Departamento de Medicina Veterinaria Preventiva e Satide Animal, Sdo Paulo, SP, Brasil.

[5]. Universidade Estadual de Campinas, Hospital de Clinicas, Se¢do de Epidemiologia Hospitalar, Campinas, SP, Brasil.

Dear Editor:

Since the early 1990s, some researchers in Brazil have argued in
favor of an autochthonous Lyme-like borreliosis, locally known as
Baggio-Yoshinari syndrome (BYS); however, the etiological agent of
this disease has not been isolated or cultured from patients or clinical
samples'. Conversely, a growing number of ecoepidemiological
studies have reported the occurrence of tick-borne relapsing fever
group borreliae (RFGB) in Brazil>®. In this context, and from an
epidemiological and medical perspective, two important questions
arise: What is the actual scenario of borrelioses in Brazil and are
Borrelia infections being neglected as human pathogens?

Tick-borne relapsing fever (TBRF) is a zoonotic infectious
disease distributed worldwide and caused by pathogenic
spirochaetes, included in the RFGB, transmitted to humans by
ticks of the genus Ornithodoros*. The ticks become infected while
feeding on spirochaetemic vertebrates (e.g., mammals and birds)
and maintain the infection for several weeks to years*. Humans
are accidentally exposed to RFGB while entering environments
where Ornithodoros spp. ticks occur, such as caves or dwellings
with cracks in the walls®.

Clinically, after an incubation period of 4 to 18 days, patients
typically present with an abrupt onset of fever between 38.7—40°C*.
The first febrile episode, which is commonly accompanied by
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nonspecific symptoms such as headache, arthralgia, myalgia, and
nausea, is usually the longest, lasting for an average of 3 days, and
terminates with a crisis of shaking chills or rigors*. The initial febrile
episode is followed by a series of relapses (1 to 13), corresponding
to the peaks of spirochaetemia®. The average period between febrile
episodes is seven days®. This is the typical relapsing fever pattern
described during the course of non-fatal infections in the absence
of antibiotic treatment*.

In terms of public health, TBRF is considered a neglected
bacterial infection, given the lack of distinguishing clinical features
and the difficulty in disease diagnosing in regions where laboratory
confirmation is lacking®. Consequently, TBRF is often attributed
to more common etiologies such as malaria, typhoid, or dengue
virus®. Nevertheless, studies in tropical regions of West Africa that
investigated acute undifferentiated febrile illnesses (AUFI) have
identified TBRF as an important etiology. For instance, between
2002 and 2004 in Togo, among febrile patients originally diagnosed
and treated for malaria, the prevalence of TBRF was 8.8% (21/239),
and 4.5% (7/154) of patients presented co-infection with malaria®.
More recently, a study undertaken in Senegal has reported that
TBREF cases accounted for 12% (94/800) of fever episodes in
the Niakhar district between January and December 20167. If we
extrapolate this evidence to Latin America, could TBRF be an
underlying etiology among the 21-68% (n=427) of AUFI reported
in Brazil®?

As a preliminary answer to the above-proposed question,
recently, we reported five species of human-biting Ornithodoros
ticks harboring RFGB in Brazil**. Briefly, in July 2017, 25 adult
Ornithodoros specimens were collected from bird nest debris
inside a hollow palm tree in the Riachdo Municipality (Maranhdo
State)?. The ticks were identified as Ornithodoros rudis and fed on
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naive vesper mice (Calomys callosus). Only one female tick was
positive for borrelial infection, as determined by the observation
of spirochetes in the blood of infected rodents on day 4 after tick
exposure (Figure 1) and successful passage to a second host
on day 3 of spirochaetemia. Phylogenetic analysis confirmed
that the Borrelia sp. harbored by O. rudis from Maranhdo State
(Borrelia venezuelensis strain RMAO1) represented a distinct
lineage within the RFGB and was closely related to pathogenic
Borrelia turicatae®. In addition, between December 2018 and
October 2019, new collections of Ornithodoros ticks were
performed in natural ecosystems and inside human dwellings in
six Brazilian states®. A total of 665 specimens belonging to eight
species were collected and submitted for screening for Borrelia
DNA. Four species of ticks were positive. An infection rate of
10.5% was noted in Ornithodoros mimon collected from a house
in Cuiaba, Mato Grosso state, and a minimal infection rate (MIR)
0f 0.05% was detected in Ornithodoros hasei collected in a cave at
Jericoacoara National Park, Ceara state. Besides, MIRs of 0.1% and
0.2% were detected in Ornithodoros rietcorreai and Ornithodoros
tabajara, respectively, both collected between rocks at Serra das
Almas Natural Reserve, Ceara state’.

On the other hand, pro-BYS researchers have promoted their
in-house diagnostic criteria to support alleged Brazilian Lyme-
like borreliosis®. They suggested the following criteria as "major
parameters": 1) tick bite, contact with wild or domestic animals
in risk areas, 2) erythema migrans or arthritis, neurological
abnormalities, cardiac involvement, and 3) positive serology for
Borrelia burgdorferi®. Additionally, the following were suggested
as "minor parameters": 1) recurrent episodes, 2) chronic fatigue,
myalgia, arthralgia, cognitive disorder, paresthesia of extremities,
and 3) identification of motile spirochete-like structures by
dark-field microscopy or Giemsa staining’. Thus, a BYS case is
defined in the presence of three major parameters, or two major
and two minor parameters’.

Interestingly, most diagnostic criteria for BYS significantly
overlap with TBRF. For example, pathogenic RFGB are transmitted
by the bite of Ornithodoros ticks*, and some of these spirochetes
exhibit neurotropism, thus causing neurological abnormalities®.
Moreover, it is known that patients infected with RFGB develop
recurrent febrile episodes?, and can yield a positive result in
serological tests developed to diagnose Lyme borreliosis'’. To
support a TBRF diagnosis, motile spirochetes must be identified
by dark-field microscopy or Giemsa staining of a peripheral blood
smear®. In addition, and importantly, among patients from Lyme
borreliosis non-endemic areas or areas with low disease incidence
(such as Brazil)', one must rule out other etiologies that could cause
cross-reactions in B. burgdorferi serological tests (e.g., infectious,
hematologic, or rheumatological conditions) and nonspecific
symptoms (e.g., chronic fatigue, myalgia, arthralgia, cognitive
disorder, paresthesia of extremities)'".

In order to raise awareness of TBRF among health professionals,
it is crucial to consider the four factors proposed by Dworkin and
co-workers that could contribute to poor detection of this infectious
disease'?: 1) the inexperience of the microscopist (spirochetes
misidentified as artifacts), 2) lack of suspicion for relapsing fever,

2/3

L) ® o 0 O (
:o,.,.O.. S ..C:.:o e
00 % 0%%%. .. ¢ .
» © 0070 0% ©
d° L o & e
©0e® o ‘:5 o0e,® © ¢
D W) (X J .. () ¢ ] O
.2.0.00' o % o
[+) @} () (@)
1T} :o 5) ...30% .‘;o ® ©
18’9000 g00 @0 o °
S %0 o990 _*°

FIGURE 1: Borrelia venezuelensis in a peripheral blood smear (arrows),
Giemsa staining at 1000x magnification (Source: Alvaro A. Faccini-Martinez,
Sebastian Mufioz-Leal).

3) increased use of automated blood count rather than manual
blood smear, and 4) examination of blood during the asymptomatic
interval when spirochetes are absent from the circulation or are
below the level of detection.

Finally, to better understand the current scenario regarding
borrelioses in Brazil, increased clinical suspicion and improved
training for laboratory diagnosis are necessary. The above must be
supported by a surveillance system that includes case definition
criteria based on clinical, laboratory, and ecoepidemiological
features that are scientifically validated.

ACKNOWLEDGMENTS

We wish to thank Dr. David H. Walker for proofreading, editing
and providing constructive review of the manuscript.

FINANCIAL SUPPORT

AAFM is supported by a Fogarty fellowship under grant
2D43TW010331.

AUTHORS’ CONTRIBUTION

The authors AAFM, SML, MBL and RNA contributed to the
conception of the manuscript and all phases of its elaboration. All
authors approved the final version and are responsible for all aspects,
including the accuracy and completeness of the article.

CONFLICT OF INTEREST

The authors declare no financial or personal conflicts of interest
in the study.

ORCID
Alvaro A. Faccini-Martinez: 0000-0002-1127-0132
Sebastian Muiioz-Leal: 0000-0003-3547-6466
Marcelo B. Labruna: 0000-0002-9675-3132
Rodrigo Nogueira Angerami: 0000-0002-4976-9238



Rev Soc Bras Med Trop | on line | Vol.:54 | (e0443-2021) | 2021

REFERENCES

Faccini-Martinez AA. Risk of adverse events related to prolonged
antibiotic use in patients diagnosed with Baggio-Yoshinari syndrome,
or autochthonous Lyme-like disease, in Brazil. Rev Soc Bras Med Trop.
2019;52:¢20190030.

Mufioz-Leal S, Faccini-Martinez AA, Costa FB, Marcili A, Mesquita
ETKC, Marques EP Jr, et al. Isolation and molecular characterization of
a relapsing fever Borrelia recovered from Ornithodoros rudis in Brazil.
Ticks Tick Borne Dis. 2018;9(4):864-71.

Mufioz-Leal S, Faccini-Martinez A A, Teixeira BM, Martins MM, Serpa
MCA, Oliveira GMB, et al. Relapsing fever group borreliae in human-
biting soft ticks, Brazil. Emerg Infect Dis. 2021;27(1):322-4.

Barbour AG. Chapter 16. Relapsing fever. In Tick-Borne Diseases
of Humans. Edited by Jesse L. Goodman et al. 2005 ASM Press,
Washington, D.C.

Chikeka I, Dumler JS. Neglected bacterial zoonoses. Clin Microbiol
Infect. 2015;21(5):404-15.

Nordstrand A, Bunikis I, Larsson C, Tsogbe K, Schwan TG, Nilsson M,
et al. Tickborne relapsing fever diagnosis obscured by malaria, Togo.
Emerg Infect Dis. 2007;13(1):117-23.

OPEN ACCESS
https://creativecommons.org/licenses/by/4.0/

10.

11.

12.

Ndiaye EHI, Diouf FS, Ndiaye M, Bassene H, Raoult D, Sokhna C, et
al. Tick-borne relapsing fever borreliosis, a major public health problem
overlooked in Senegal. PLoS Negl Trop Dis. 2021;15(4):e0009184.

Moreira J, Bressan CS, Brasil P, Siqueira AM. Epidemiology of acute
febrile illness in Latin America. Clin Microbiol Infect. 2018;24(8):
827-35.

Mantovani E, Costa IP, Gauditano G, Bonoldi VL, Higuchi ML,
Yoshinari NH. Description of Lyme disease-like syndrome in Brazil. Is
it a new tick borne disease or Lyme disease variation? Braz J Med Biol
Res. 2007;40(4):443-56.

Dworkin MS, Anderson DE Jr, Schwan TG, Shoemaker PC, Banerjee
SN, Kassen BO, et al. Tick-borne relapsing fever in the northwestern
United States and southwestern Canada. Clin Infect Dis. 1998;26(1):
122-31.

Lantos PM, Branda JA, Boggan JC, Chudgar SM, Wilson EA, Ruffin F,
et al. Poor positive predictive value of Lyme disease serologic testing in
an area of low disease incidence. Clin Infect Dis. 2015;61(9):1374-80.

Dworkin MS, Schwan TG, Anderson DE Jr, Borchardt SM. Tick-borne
relapsing fever. Infect Dis Clin North Am. 2008;22(3):449-68.

3/3


https://creativecommons.org/licenses/by/4.0/

