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Abstract

Eperythrozoonosis is a zoonosis transmitted from animals to humans. It is caused by bacteria in
the genus Eperythrozoon. These bacteria have a high infection rate and can cause varying degrees
of damage. This is the first case report of infective endocarditis caused by Eperythrozoon. The
patient had a 30-day history of remittent fever accompanied by chills and progressive weakness
and gradually recovered after 6 weeks of minocycline treatment.
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Introduction

Eperythrozoonosis is a zoonosis transmitted
from animals to humans. It is caused by bac-
teria in the genus Eperythrozoon; these spe-
cies are now considered to be part of the
genus Mycoplasma according to 16sRNA
sequencing.' > Eperythrozoon species are
parasitic bacteria that invade erythrocytes,
plasma, and bone marrow. These bacteria
have a high infection rate and can cause
varying degrees of damage.* This is the
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first case report of infective endocarditis
caused by Eperythrozoon. The diagnosis
relies mainly on blood smear findings.
Eperythrozoonosis should be considered in
patients with a fever of unknown origin that
does not improve with empirical antibiotic
therapy and in patients with endocarditis
who have negative blood cultures.

Case report

A 37-year-old woman with no significant
medical history presented to an outside hos-
pital with a 30-day history of remittent
fever that gradually worsened during the
first week. The fever fluctuated daily,
rising as high as 41°C and decreasing to
afebrile levels with no medical intervention.
She also reported chills and progressive
weakness. She had no history of heart dis-
ease. Six months before presentation, she
had eaten roasted lamb. Thirty days
before presentation, she had spent 1 week
in Hainan, China’s only tropical province,
where she had eaten raw seafood.
Laboratory investigations revealed an ini-
tial hemoglobin concentration of 14 g/dL,
which decreased to 10.7g/dL (reference
range, 11-15g/dL) after 1 month. Her
white blood cell count ranged from 3.3 to
49x10°/L  (reference range, 3.5 to
10 x 10°/L) with normal neutrophil and lym-
phocyte counts. Her erythrocyte sedimenta-
tion rate and C-reactive protein level were
mildly elevated at 46 to 51 mm/h (reference
range, 1-15mm/h) and 8.7 to 18.4 mg/L (ref-
erence range, 0-5mg/L), respectively. The
T-SPOT.TB test (Oxford Immunotec,
Oxfordshire, UK), antinuclear antibody
test, viral antibody panel (coxsackievirus,
Epstein—Barr virus, Cytomegalovirus, and
herpesvirus), Widal reaction, blood smear
for malarial parasites, and agglutination
test for brucellosis were all negative. The
results of thyroid function tests, a urine
dipstick, electrocardiography, and chest
radiographs were unremarkable.

At the outside hospital, the patient com-
pleted 4 days of treatment with amoxicillin/
clavulanic acid, 5 days of treatment with
levofloxacin, 3 days of treatment with cef-
triaxone, and 3 days of treatment with arte-
misinin. Despite this wide variety of
antibiotics, the patient’s symptoms did not
improve; she was then transferred to our
hospital. All antibiotic treatment was dis-
continued for 7 days to rule out drug-
induced fever. Three sets of blood cultures
post-antibiotic therapy were negative,' but
the patient’s fever continued. A transtho-
racic echocardiogram performed about 20
days after onset of symptoms revealed a
0.97- x 0.65-cm vegetation on the non-
coronary aortic cusp (Figure 1). The patient
then completed 6 days of treatment with
amoxicillin/clavulanic ~ acid  with  no
improvement in her fever.'

The final results from two separate blood
smears sent to the Hangzhou Centers for
Disecase Control and Prevention (CDC)
were positive for Eperythrozoon (Figure 2).
The  patient was  diagnosed  with
Eperythrozoon endocarditis according to the
Duke criteria.® For combined treatment of
endocarditis and eperythrozoonosis, she
was started on oral minocycline at 200 mg
daily for 6 weeks.">* Her fever and weakness
rapidly resolved within the first 3 days of
treatment, and blood smears were negative
for Eperythrozoon after antibiotic therapy.
A follow-up transthoracic echocardiogram
at 6 months revealed that the vegetation
had become smaller and more stable. The
patient remained afebrile, and her hemoglo-
bin concentration normalized.

The patient provided written informed
consent, and the report was approved by
the ethics committee of our institution.

Discussion

Eperythrozoonosis is a zoonosis transmit-
ted from animals to humans.” More than
30 countries worldwide, mainly China,
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Figure I. A 0.97- x 0.65-cm vegetation on the non-coronary aortic cusp.

Figure 2. Erythrocytes infected by Eperythrozoon as shown in the microscopic examination.
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have reported this disease in sheep, cattle,
pigs, and humans. Patients with eperythro-
zoonosis and  animal  carriers  of
Eperythrozoon are the sources of this infec-
tious disease. The infection rate varies from
0% to 97% in China, and the incidence rate
is significantly higher in the summer and
autumn than in the winter and spring.’
Survey data from the Hangzhou CDC
showed that the average infection rate in
Hangzhou was 9.31% of 580 people,
including controls, meat processing work-
ers, slaughter operators, veterinarians, and
farm workers. The data also showed that
the infection rates were significantly differ-
ent between individuals who did and
did not wash their hands after contact
with animal fur, feces, and raw meat
as well as between those who did and did
not wuse antibacterial soap to wash
their hands. Eperythrozoonosis is caused

by Eperythrozoon species, which are
considered to be part of the genus
Mycoplasma  according to  16sRNA

sequencing.®® Eperythrozoon species are
parasitic bacteria that invade erythrocytes,
plasma, and bone marrow. They are diver-
siform and mostly spherical, fusiform, and
short rods. The clinical manifestations of
eperythrozoonosis vary from asymptomatic
subclinical infection to fever, weakness,
scleral icterus, and anemia depending on
the proportion of infected erythrocytes.
More serious symptoms appear when
more than a certain percentage of erythro-
cytes are infected. Similar to malaria, eper-
ythrozoonosis typically manifests as a
remittent fever. It can be difficult to identify
because its nonspecific clinical signs may be
consistent with a wide variety of discases
including influenza, malaria, and anemia.
Diagnosis relies mainly on blood smears;
DNA testing continues to be imprecise
because of incomplete knowledge of the
gene  sequence for  Eperythrozoon.’
Therefore, a blood smear should be consid-
ered in patients with a fever of unknown

origin that does not improve with empirical
antibiotic therapy and in patients with
endocarditis who have negative blood cul-
tures.'® Eperythrozoon species have a high
infection rate and can cause varying degrees
of damage. To the best of our knowledge,
this is the first report of eperythrozoonosis
involving the endocardium in China.

Declaration of conflicting interest

The authors declare that there is no conflict of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
not-for-profit sectors.

ORCID iD

Zhihui Zhou @@ https://orcid.org/0000-0003-
1650-1048

References

1. Gould FK, Denning DW, Elliott TS, et al.
Guidelines for the diagnosis and antibiotic
treatment of endocarditis in adults: a
report of the Working Party of the British
Society for Antimicrobial Chemotherapy.
J Antimicrob Chemother 2012; 67: 269-289.

2. Habib G, Hoen B, Tornos P, et al
Guidelines on the prevention, diagnosis,
and treatment of infective endocarditis
(new version 2009): the Task Force on the
Prevention, Diagnosis, and Treatment of
Infective Endocarditis of the European
Society of Cardiology (ESC). Endorsed by
the  European  Society of  Clinical
Microbiology and Infectious Diseases
(ESCMID) and the International Society of
Chemotherapy (ISC) for Infection and
Cancer. Eur Heart J 2009; 30: 2369-2413.

3. Durack DT, Lukes AS and Bright DK. New
criteria for diagnosis of infective endocardi-
tis: utilization of specific echocardiographic
findings. Duke Endocarditis Service. 4m J
Med 1994; 96: 200-209.


https://orcid.org/0000-0003-1650-1048
https://orcid.org/0000-0003-1650-1048
https://orcid.org/0000-0003-1650-1048

Zhang et al.

4. Puntaric V, Borcic D, Vukelic D, et al.

Eperythrozoonosis in man. Lancet 1986;
2: 868-869.

. Huang DS, Guan P, Wu W, et al. Infection
rate of Eperythrozoon spp. in Chinese
population: a systematic review and
meta-analysis since the first Chinese case
reported in 1991. BMC Infect Dis 2012;
12: 171.

. Messick JB, Berent LM and Cooper SK.
Development and evaluation of a PCR-
based assay for detection of
Haemobartonella felis in cats and differenti-
ation of H. felis from related bacteria by
restriction fragment length polymorphism
analysis. J Clin Microbiol 1998; 36: 462-466.
. Neimark H, Johansson KE, Rikihisa Y,
et al. Proposal to transfer some members
of the genera Haemobartonella
and  Eperythrozoon to the genus

9.

Mycoplasma with descriptions
of ‘Candidatus Mycoplasma haemofelis’,
‘Candidatus Mycoplasma haemomuris’,
‘Candidatus ~ Mycoplasma  haemosuis’
and ’Candidatus Mycoplasma wenyonii’.
Int J Syst Evol Microbiol 2001; 51: 891-899.

. Hoelzle LE. Haemotrophic mycoplasmas:

recent advances in Mycoplasma suis. Vet
Microbiol 2008; 130: 215-226.

Jianbiao W, Qishi F, Lin N, et al
Establishment of diagnostic methods to
detect Eperythrozoon in human.
Laboratory Medicine 2011; 26: 784-790.
Available at: http://www.shjyyx.com/arti
cle/2011/1673-8640-26-11-0784.html [in
Chinese].

. Houpikian P and Raoult D. Blood culture-

negative endocarditis in a reference center.
Medicine 2005; 84: 162-173.


http://www.shjyyx.com/article/2011/1673-8640-26-11-0784.html
http://www.shjyyx.com/article/2011/1673-8640-26-11-0784.html

