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Abstract

Background: We report a rare case of chronic brucellosis accompanied with myelodysplastic syndrome and
neutrophilic dermatosis, which to the best of our knowledge, has never been reported.

Case presentation: A young man was admitted to our hospital complaining of recurrent fever, arthritis, rashes and
anemia. He had been diagnosed with brucellosis 6 years prior and treated with multiple courses of antibiotics. He
was diagnosed with myelodysplastic syndrome and neutrophilic dermatosis following bone marrow puncture and
skin biopsy. After anti-brucellosis treatment and glucocorticoid therapy, the symptoms improved.

Conclusions: Clinicians should consider noninfectious diseases when a patient who has been diagnosed with an
infectious disease exhibits changing symptoms.
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Background
Brucellosis infections usually exhibit polymorphic features
affecting all organ systems. Although hematological in-
volvement and rashes can occur during brucellosis, ser-
ious clinical disease is rare. Herein, we report a case of
recurrent fever, arthritis, rashes and severe anemia. Be-
sides the patient’s previous diagnosis of brucellosis, we at-
tributed his new conditions to myelodysplastic syndrome
and neutrophilic dermatosis.

Case presentation
A 32-year-old male was admitted to our hospital on July
13, 2018. The patient’s parents were second cousins. His
physical and mental development was normal and he
frequently consumed kebabs. The patient began to ex-
perience repeated fevers in April, 2013. The temperature
was typically 38.5 °C in the afternoon and at night, and
was accompanied by mandibular pain. The patient
underwent osteomyelitis curettage in a local hospital and
his brucellosis antibody test was positive (the titer was
unknown). The patient was then treated with levofloxa-
cin, cefodizime, and oxytetracycline for three courses

(half a month on each course and half a month between
courses). He gradually felt pain in the right shoulder
joint, left elbow joint, right hip joint, and left knee joint,
for which he frequently took analgesic tablets to relieve
the pain. In January 2014, the patient was admitted to
another hospital due to fever and joint pain. His brucel-
losis antibody was 1:100 positive, his C-reactive protein
(CRP) was 104mg/L (0–8), and blood routine was normal.
A bone marrow puncture showed bone marrow proliferat-
ing actively. Positron-emission tomography-computed
tomography (PET-CT) showed bone destruction in the
mandible, bilateral humerus, right greater trochanter of
femur, and increased fluorine-18-fluorodeoxyglucose
(FDG) metabolism (SUVmax = 10.06). The results of PET-
CT and clinical examinations indicated that the patient
suffered from an infectious disease. The diagnosis was
“brucellosis” and the fever was relieved after 3months of
treatment with moxifloxacin + rifampicin + doxycycline.
However, joint pain persisted and the brucellosis antibody
test remained positive.
In 2015, a left upper limb bone scraping biopsy was

performed and diagnosed as “Fibrous dysplasia of bone”.
In 2016 and 2017, the patient visited several hospitals to
treat the brucellosis; however, his osteoarticular symp-
toms continued to worsen.
Since 2018, swelling gradually developed, and the pa-

tient experienced pain and deformities in his hands and
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knees, and was unable to walk. Facial rashes appeared
with itchiness, but the patient did not use antibiotics. In
July 2018, the rashes spread throughout the body
(Fig. 1a-d), the fever was aggravated, blood hemoglobin
(Hb) decreased to 36 g/L, and platelet (PLT) count de-
creased. Following blood transfusion, the patient attended
our hospital.
Following admission in our hospital, the patient’s

blood cultures were negative and his standard tube ag-
glutination test (SAT) was 1:400 positive. The blood rou-
tine showed that white blood cell (WBC) count was
normal, Hb was 43–63 g/L (130–175), and the PLT
count was 58–104*10^9 /L (125–350). CRP was 130–
200 mg/L (0–5). Blood biochemical examinations

revealed that alkaline phosphatase levels were slightly el-
evated. The T cell enzyme-linked immono-spot assay for
tuberculosis was negative. His autoantibody series (in-
cluding ANA, anti-dsDNA, anti-SM, anti-U1RNP, anti-
SSA, anti-SSB, anti-SCL 70, anti JO-1, RO-52, PM-Sd,
AMA-M2, AHA, ANUA, anti-ribosomal P protein anti-
body), anti-cyclic citrullinated peptide antibody (CCP),
and antineutrophil cytoplasmic antibodies (ANCA) were
also negative. X-ray of the right hand (Fig. 1e) showed
that the bone density of all bones was reduced unevenly,
the interphalangeal space became narrow, and the soft
tissue was slightly swollen. X-ray of the bilateral hip joint
(Fig. 1f) showed that the cortex of the left upper femur
was slightly thickened, and the density of the medullary

Fig. 1 Rashes, skin biopsy and X-ray films of the patient’s joints. a-d Rashes before treatment. There were intensive brown-red papules and a
partial scar on the face, trunk and limbs. Some scabs and scars, pustules at the tip of the finger. e X-ray of the right hand. The bone density of all
bones was reduced unevenly, the interphalangeal space became narrow, and the soft tissue was slightly swollen. f X-ray of the bilateral hip joint.
The cortex of the left upper femur was slightly thickened, and the density of the medullary cavity was not uniform. g X-ray of the bilateral knee
joint. The joint space was narrowed. h-i Skin biopsy of the right upper limb. H&E staining (h: 40× magnification, i: 200× magnification): diffuse
and dense infiltration in the dermis, which was mainly neutrophil infiltration and nuclear fragmentation, irregular proliferation of the upper
epidermis, and a superficial scab. j-m Rashes after glucocorticoid treatment for 10 months. Acne occurred on the face and back. Rashes on the
extremities were resolved and pigmentation subsided
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cavity was not uniform. X-ray of the bilateral knee joint
(Fig. 1g) showed that the joint space was narrowed. Bone
ECT showed that the metabolism of the long bones and
joints of the four limbs were increased, as was the metabol-
ism of the hands, maxilla and mandible. Chest and abdom-
inal imaging examinations were approximately normal.
To clarify the cause of fever, rashes and severe anemia,

we performed bone marrow and skin biopsies. Skin bi-
opsy showed diffuse and dense infiltration in the dermis,
which was mainly neutrophil infiltration and nuclear
fragmentation, irregular proliferation of the upper epi-
dermis and a superficial scab (Fig. 1h-i). The patho-
logical diagnosis was neutrophilic dermatosis. A bone
marrow smear showed that the proliferation of the gran-
ulocyte system was active, while the proliferation of the
erythrocyte system decreased, mainly in late and middle-
aged erythrocytes. Occasional, large, multinucleated
middle and late erythrocytes were observed, nucleus
sprouting and nuclear fragmentation was observed in
late erythroblasts, and the sizes of mature red blood cells
varied. The ratio of lymphocytes decreased and cell
morphology was normal. The patient was diagnosed
with myelodysplastic syndrome with single lineage dys-
plasia (MDS-SLD). In the following genetic examina-
tions, a p.g642 fs insertion mutation in the ASXL1 gene
was detected, and his chromosomal examination showed
46,XY,der(12)t(1;12)(q11;p11)[15]/46,XY[5].
The patient was given anti-brucellosis therapy (ceftri-

axone + levofloxacin + rifampicin + doxycycline) for 6
months and glucocorticoid therapy. The dosage of meth-
ylprednisolone was 60mg once per day, which was then
gradually decreased according to the symptoms. By the
end of May 2019, the glucocorticoid had been used for
10 months. The current dose of methylprednisolone is 8
mg per day by oral administration. At present, the pa-
tient has no fever, most rashes have been resolved and
pigmentation has subsided (Fig. 1j-m). The patient’s
joint pain in his hands and knees has been relieved;
however, the hands and knees remain deformed. The pa-
tient also remains unable to stand. The Hb increased to
121 g/L, while the PLT count remained low, at 49*10^9
/L (125–350).

Discussion and conclusions
Brucellosis is caused by bacteria of the genus, Brucella,
which are major zoonotic pathogens, worldwide. Human
brucellosis is a major public health concern that has re-
emerged in China since the mid-1990s. The highest re-
corded number of cases (56,989 cases) was in 2015, and
brucellosis infections usually have polymorphic features
affecting all organ systems.
In a retrospective analysis of 1028 brucellosis cases in

Turkey [1], 13.6% of cases were evaluated as chronic (>
12months). In a retrospective study of 2041 brucellosis

patients in China [2], 4% of patients were chronic. The
most common clinical manifestations of chronic brucel-
losis are arthralgia, fatigue, back pain, sweating, fever
and limited motion. In the same Chinese study of 2041
brucellosis patients, there was evidence of osteoarticular
involvement in 87% of chronic brucellosis patients [2],
including peripheral arthritis (75%), spondylitis (33%)
and sacroiliitis (2%). In our report, the young man fre-
quently consumed kebabs and his family raised sheep.
He experienced recurrent fever and arthritis since 2013,
and his SAT was 1:400 positive. Based on these findings,
the patient was diagnosed with chronic brucellosis. We
inferred that the recurrence of brucellosis in the patient
may have been related to incomplete prior treatments.
Although hematological involvement is frequent in bru-

cellosis, most of such cases are mild, and serious clinical
disease is rare. The most commonly reported abnormal la-
boratory tests are aleucocytosis, anemia, thrombocytopenia,
pancytopenia and leukocytosis [3]. The patient had severe
anemia and his Hb was 36 g/L, which was difficult to ex-
plain with brucellosis. Thus, we performed bone marrow
aspiration to confirm the diagnosis of MDS. We attributed
his severe anemia to multiple factors, including brucellosis,
MDS, and malnutrition related to repeated fever. Brucel-
losis, in association with hematological malignancies, such
as acute myeloid leukemia and acute lymphoblastic
leukemia, has been reported [4]. Although rare, acute bru-
cellosis associated with MDS has been reported [5]. More-
over, the relationship between the treatment for brucellosis
and MDS remains unknown. There is a case report of sec-
ondary MDS caused by cyclophosphamide or rifampicin
[6]; however, in this case, there was no significant time cor-
relation between MDS and the treatment with drugs. The
patient also contained a p.g642 fs insertion mutation in the
ASXL1 gene, combined with chromosomal abnormalities;
thus, we considered that MDS was primary MDS instead of
secondary to brucellosis or drugs.
Rashes can occur during brucellosis, and are primarily

observed in acute cases. The frequency of skin manifes-
tations varies widely in studies, ranging between 3.8 and
17 %[7]. Four main clinical patterns of skin lesions asso-
ciated with brucellosis have been described, including
disseminated papulonodular eruption, diffuse maculo-
papular rash, and erythema nodosum-like and purpuric
lesions. Dermal perivascular and periadnexal infiltrates
of lymphocytes and histiocytes with a focally granuloma-
tous appearance, with or without multinucleated giant
cells, have been reported as characteristic histopatho-
logic findings of skin lesions of B. melitensis infections
[8]. To identify the cause of the rashes, we performed a
skin biopsy, which confirmed the diagnosis of neutro-
philic dermatosis.
Neutrophilic dermatoses are a group of conditions

characterized by the accumulation of neutrophils in the
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skin and clinically presenting with polymorphic cutane-
ous lesions, including pustules, bullae, abscesses, pap-
ules, nodules, plaques and ulcers. Neutrophilic diseases
may be subdivided into three main groups [9]: pyoderma
gangrenosum (PG), Sweet’s syndrome (SS), and amicro-
bial pustulosis of the folds. This patient was considered
as having SS. The patient had acute onset, high fever,
and there were intensive brown-red papules and a partial
scar on the face, trunk and limbs. Some scabs and scars,
pustules at the tip of finger, and a dense neutrophilic infil-
trate in the dermis were also observed. SS can be classified
into classic, malignancy-associated, and drug-induced SS,
depending on the clinical setting in which the disease de-
velops. Approximately 85% of reported cases of malignancy-
associated SS have underlying hemopoietic neoplasia, such
as acute myeloblastic leukemia, myeloproliferative neo-
plasms, MDS, and myelofibrosis [10]. In our case, we in-
ferred SS as a paraneoplastic manifestation of MDS. The
absence of neutrophilia in this patient is possible because of
the association between SS secondary to MDS.
In terms of treatment, although the patient’s blood

culture was negative, we decided to administer anti-
brucellosis treatment for 6 months given the low positive
rate of blood culture for chronic brucellosis [2], and that
his SAT titer was 1:400 positive. For SS, the first-line
treatment is glucocorticoid. After glucocorticoid treat-
ment, the patient’s body temperature gradually returned
to normal, the rashes improved significantly, and joint
swelling and pain was alleviated; however, joint deform-
ity remained obvious. Thus, we hypothesize that relief of
the patient’s symptoms may be attributed to the combin-
ation of the anti-brucellosis treatment and glucocortic-
oid. The patient remains in the process of follow-up.
One limitation of our case is that we did not identify

any etiological evidence for brucellosis, and we had no
PCR detection conditions for Brucella. Another limita-
tion is that we cannot confirm whether the genetic mu-
tation was primary or secondary to long-term infection
with Brucella.
In conclusion, we report a case of recurrent fever,

arthritis, rashes and anemia, which was diagnosed as
chronic brucellosis, MDS, and SS. Our case is rare, but
may inform clinicians to consider noninfectious diseases
when a patient exhibits unexplainable conditions and
has had a previous infectious disease.
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