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Abstract
Background  Systemic juvenile idiopathic arthritis (sJIA) accompanied with Brucella bloodstream and bone marrow 
infection is an exceedingly rare occurrence in clinical practice. Owing to the striking similarity in their clinical 
presentations, there is a propensity for misdiagnosis or underdiagnosis.

Case presentation  In this case, the pediatric patient underwent medical treatment across five different hospitals 
over a three-month period before receiving an accurate diagnosis and successful treatment. There are two primary 
factors contributing to this consequence. To begin with, Brucella exhibits slow growth, leading to initial blood 
cultures producing false negative results due to insufficient cultivation time. Additionally, sJIA and brucellosis present 
extremely similar clinical symptoms. In addition to arthritis, the child presented with a non-fixed erythematous rash 
that gradually resolved after fever subsided and was associated with increased IL-6 levels. Furthermore, both blood 
and bone marrow cultures displayed positive results after four days, and Brucella was identified through MALDI-TOF 
mass spectrometry. Combined with additional laboratory results and clinical symptoms, sJIA accompanied with 
Brucella bloodstream infection was ultimately diagnosed and effectively managed in our hospital.

Conclusion  It is crucial to emphasize that in cases of brucellosis infection, the identification of sJIA and brucellosis 
is of vital significance. Brucella can be isolated and cultured from blood and bone marrow within approximately two 
weeks, serving as the definitive indicator for diagnosing Brucella bloodstream infection. By reporting this case, we aim 
to share clinical experience, provide a more accurate and expedited diagnosis, as well as treatment for future patients 
encountering similar circumstances.
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Introduction
Juvenile idiopathic arthritis (JIA) is a chronic inflamma-
tory joint disease characterized by unexplained arthritis 
lasting for more than six weeks in children under the age 
of sixteen. Among them, systemic juvenile idiopathic 
arthritis (sJIA) accounts for 10-20% and is distinguished 
by prominent symptoms of remittent fever at onset, 
along with the potential occurrence of joint lesions [1]. 
The aberrant activation of the innate immune system 
and excessive secretion of pro-inflammatory cytokines, 
including interleukin-1 (IL-1), IL-6, and IL-18, consti-
tute the primary immunological characteristics during 
the initial stage of sJIA disease in the absence of auto-
antibodies. An increasing number of scholars posit that 
sJIA is predominantly a polygenic autoimmune inflam-
matory disorder, in which the interplay between innate 
and adaptive immunity mechanisms contributes to its 
pathogenesis [2]. This condition demonstrates significant 
heterogeneity, and achieving clinical remission through 
pharmacotherapy may prove to be a challenge for certain 
pediatric patients. In rare cases, progressive arthritis can 
lead to joint deformities, while around 10% of affected 
children may even develop the potentially life-threaten-
ing macrophage activation syndrome (MAS) [3].

Brucellosis is a zoonotic infectious disease caused 
by the invasion of the body by Brucella through vari-
ous routes [4]. The initial discovery of this disease dates 
back to 1860 when British doctor Marston identified 
it on the Mediterranean island of Malta, which is why 
it is also known as Mediterranean fever or Malta fever. 
The disease was named undulant fever due to its charac-
teristic pattern of recurring fevers resembling waves in 
certain patients. In 1887, British doctor Bruce success-
fully isolated and identified the pathogen responsible for 
this disease, leading to its official renaming as brucel-
losis in recognition of his significant contribution. The 
disease is widely prevalent worldwide, particularly in 
the Mediterranean region, Asia, and Central and South 
America, which are considered high-risk areas. Patients 
infected with Brucella may present symptoms such as 
recurrent fever, excessive sweating, arthralgia, lumbago, 
fatigue, and hepatosplenomegaly [5, 6]. The transmis-
sion of brucellosis to humans can occur through vari-
ous routes, including contact or ingestion of secretions, 
body fluids, corpses, contaminated meat and milk from 
infected animals, inhalation of bacterial dust or entry of 
bacteria into the conjunctiva, as well as tick bites. Addi-
tionally, research has demonstrated person-to-person 
transmission of brucellosis [7]. The majority of brucello-
sis cases can be effectively treated, but if left untreated, 
it may progress into a chronic infection, leading to com-
plex conditions and unfavorable treatment outcomes, the 
neglected cases have the potential to result in fatality [5, 

8]. Therefore, proactive management of Brucella infec-
tion is of immense significance.

In clinical practice, the coexistence of sJIA and Brucella 
infection is an extremely rare occurrence. Due to the 
striking similarity in their clinical manifestations, misdi-
agnosis or failure to diagnose is prone to occur. This case 
presents a pediatric patient with concurrent sJIA accom-
panied with Brucella bloodstream and bone marrow 
infections, aiming to provide clinical practitioners with 
diagnostic and therapeutic insights, expedite the process 
of disease identification and management, mitigate the 
detrimental consequences and economic burden associ-
ated with misdiagnosis or failure to diagnose for patients.

Case presentation
The patient, a three-year-old boy from Qinghai Province, 
presented with persistent and recurrent fever reaching a 
peak temperature of 41 ℃ three months prior to admis-
sion. Despite receiving oral antipyretic medication, his 
body temperature remained elevated and he experienced 
repeated episodes approximately twice daily. Initial treat-
ment at a local clinic for three days yielded no improve-
ment, leading to his subsequent transfer to Yushu 
People’s Hospital for further management where he was 
diagnosed with community-acquired pneumonia. Two 
months prior to admission, the child experienced inter-
mittent pain in the right knee joint of unknown etiol-
ogy, accompanied with a fever peaking at 39 ℃. The oral 
administration of ibuprofen did not succeed in normal-
izing body temperature, with episodes occurring every 
three to four days, mainly during noon or early morning 
hours. The pain and fever lasted for several hours before 
resolving spontaneously. During painful episodes, there 
was an associated increase in local joint skin tempera-
ture, and the child exhibited a refusal to ambulate. Fol-
lowing the resolution of symptoms, normal walking and 
movement were observed. However, the pain progres-
sively worsened over time throughout the course of the 
disease. Subsequently, the patient was referred to Qin-
ghai University Affiliated Hospital for advanced man-
agement. Ultrasound examination of the left knee joint 
revealed no evident abnormalities, blood culture results 
were negative, while C-reactive protein (CRP) showed 
11.9 mg/L (reference value: <0–8 mg/L). Upon returning 
home, the patient once again experienced pain and fever 
in the right knee joint.

The patient had been experiencing persistent pain and 
fever in the right knee joint for one month before admit-
ted, along with fluctuating body temperature of around 
40 ℃. Additionally, there was edema observed in the 
lower part of the right thigh and within the affected knee 
joint, accompanied with localized dermal hyperthermia. 
The patient sought medical attention at Yushu People’s 
Hospital in Qinghai Province, where an MRI examination 
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revealed minimal fluid accumulation in both the supra-
patellar bursa and articular cavity of their affected right 
knee joint. Following this evaluation period, there was a 
gradual improvement in pain intensity as well as resolu-
tion of fever and edema affecting both the lower thigh 
region and afflicted knee over a span of one week. After 
a two-week interval, six days prior to hospital admission, 
the patient experienced recurrent pain in the right hip 
joint along with fever and tenderness. The pattern and 
frequency of symptoms were consistent with previous 
episodes. The patient then sought medical attention at 
West China Hospital of Sichuan University, where a plain 
scan revealed a cystic low-density lesion with marginal 
sclerosis located in the inner portion of the distal femo-
ral epiphysis on the right side. It was recommended that 
they be transferred to our hospital for further treatment.

Upon admission, the child had exhibited pyrexia and 
had a body temperature of approximately 39 ℃. Absence 
of associated rigors or tremors was observed, how-
ever, localized warmth was noted in the right knee joint 
accompanied by pain resembling previous episodes. 
Furthermore, during this period, erythematous rashes 
measuring about 1–2  mm in diameter emerged on the 
extremities. These rashes were non-pruritic and gradually 
resolved after the fever subsided. Due to an undetermined 
etiology for both febrile illness and arthralgia, further 
evaluation is being sought at our hospital. Following 
admission, the pediatric patient consistently presented 
with nocturnal fever, reaching a peak temperature of 40 
℃. Pain in the right knee and hip joints was observed, 
which resolved on its own once the fever subsided. Labo-
ratory tests displayed procalcitonin 0.11 ng/mL (refer-
ence value: <0.1 ng/mL), aspartate aminotransferase 110 
U/L (reference value: <40 U/L) and alanine aminotrans-
ferase 135 U/L (reference value: <49 U/L), both twice 
higher than normal values. Hypersensitive CRP was mea-
sured at 11.7  mg/L (reference value: <0–8  mg/L), plate-
let count 212 × 109/L (reference value: 100–300 × 109/L), 
white blood cell count at 16 × 109/L (reference value: 
9–30 × 109/L), and eosinophils count at 0.57 × 109/L (ref-
erence value: <0.45 × 109/L) were recorded. IL-6 level 
was found to be 22.73 pg/mL on analysis, with refer-
ence values ranging from 0.373 pg/mL to 0.463 pg/mL. 
Chest radiography demonstrated bilateral axillary lymph-
adenopathy, while magnetic resonance imaging (MRI) 
results indicated involvement of the hip joint and right 
knee joint. Abnormal signal intensity was observed in 
the upper segment of the right femur, particularly evi-
dent in the femoral head, greater trochanter epiphysis, 
and metaphyseal end with associated muscular edema 
(Fig. 1A and B). Additionally, there was enhancement of 
synovial thickening in both hip joints (Fig. 1C). The distal 
metaphysis of the right femur exhibited abnormal signal 
intensity, accompanied with mild synovial thickening and 

enhancement in the right knee joint (Fig. 1D). No other 
abnormalities were found in the remaining findings. Sub-
sequently, improvements were made to the bone marrow 
culture technique, and dual bottle blood cultures were 
obtained during episodes of high fever which displayed 
negative in former blood cultures. In conclusion, based 
on the following six indications in the patient, a diagnosis 
of sJIA can be established: (1) The three-year-old patient 
exhibits a daily temperature fluctuation range of 36 to 41 
℃, which characterized by abrupt increments and decre-
ments and is different from the typical undulant fever of 
brucellosis, is the so called peak fever. (2) During a high 
fever, accompanying symptoms such as chills, fatigue, 
and muscle pain may manifest. Once the fever subsides, 
normal activities can be resumed. (3) The non-fixed ery-
thematous rash gradually resolves subsequent to the res-
olution of fever. (4) The enhanced MRI findings of the hip 
joint and right knee joint suggest the presence of arthri-
tis. (5) Elevated IL-6 levels were observed. The elevated 
IL-6 levels are consistent with sJIA, it can also occur in 
infections like Brucella. IL-6 levels is an important auxil-
iary examination indicators for diagnosing sJIA, while it 
isn’t the critical indicators for diagnosing brucellosis. (6) 
The disease course extended beyond two months, sur-
passing a duration of six weeks, while the joint pain per-
sisted for over two weeks. Here, we should pay attention 
to the importance of considering infectious causes, such 
as Brucella, in patients presenting with fever and arthritis 
before concluding a diagnosis of sJIA. Following a defini-
tive diagnosis, the patient received combination therapy 
comprising ibuprofen (150 mg, po, tid) and methotrexate 
(8 mg, po, qw). Subsequently, folic acid supplementation 
was administered on the following day to mitigate poten-
tial adverse reactions. It is notable that recent evidence 
supports IL-1 inhibitors (e.g., anakinra) as a first-line 
treatment for sJIA due to their rapid efficacy in systemic 
inflammation, so IL-1 inhibitors may be an alternative 
approach.

On the seventh day of hospitalization, both blood and 
bone marrow cultures displayed positive results after 
four days. Gram staining and Giemsa staining revealed 
the presence of gram-negative coccobacilli. These micro-
organisms appeared as small red rod-shaped structures 
in the Gram staining (Fig.  2A and B). The morphology 
observed with Giemsa staining was similar to that seen 
with Gram staining, revealing fine sand-like, clumplike 
clusters, but exhibited a blue hue (Fig. 2C and D). At the 
same time, the culture medium was extracted and inocu-
lated in Columbia blood medium and chocolate medium 
without vancomycin, then placed in an incubator con-
taining 5% CO2 at 35 ℃. Colonies gradually appeared 
after 24  h of incubation. After 48  h of culture, small 
smooth non-hemolytic off-white colonies could be seen 
on the medium (Fig.  2E-H). Subsequently, Brucella was 
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detected through identification using mass spectrometry 
indicating a diagnosis of sJIA accompanied with Brucella 
bloodstream infection upon further investigation into the 
patient’s medical history which revealed previous expo-
sure to cattle and sheep. Treatment commenced with 
compound sulfamethoxazole tablets (0.48 g, po, bid) and 
rifampicin (0.3 g, po, qd) for anti-infective therapy.

After a twelve-day hospitalization, the child’s fever sub-
sided and there was a reduction in reported pain in both 
the right knee and hip joints. No tenderness was detected 
upon examination of these joints. Subsequent evaluation 
revealed gradual normalization across all indicators, with 
notable improvement observed specifically in liver func-
tion markers. Blood test results indicated a white blood 
cell count of 5.8 × 109/L, hemoglobin level at 98  g/L, 
platelet count measuring at 278 × 109/L, along with a CRP 
level reading of 7  mg/L. Consequently, based on these 
findings, the attending physician authorized the patient’s 
discharge. Upon discharge, the patient will be prescribed 
methotrexate (8 mg, po, qw) and instructed to take 5 mg 
of folic acid on the following day. Additionally, compound 
sulfamethoxazole tablets (0.48 g, po, bid) and rifampicin 

(0.3 g, po, qd) for six weeks duration will be prescribed to 
the patient. The patient will also receive advice to return 
to the hospital for a follow-up examination in two weeks. 
During this follow-up vist, the patient’s liver function 
gradually returned to normal and is currently in a satis-
factory condition, displaying no evidence of recurrence 
or chronic infection. To provide a more comprehensive 
overview of this case, a general timeline of the pediatric 
patient’s clinical presentation and relevant tests has been 
created and is shown in Fig. 3.

Discussion
Brucella infection is a significant public health concern 
due to its diverse clinical manifestations and potential 
complications. Several case reports have highlighted the 
various presentations of Brucella infection in different 
anatomical locations and patient populations. Willems 
reported a case of a ruptured aneurysm of the common 
iliac artery caused by Brucella melitensis, emphasizing 
the importance of considering Brucella as a potential 
etiology in vascular complications [9]. Song presented a 
case of co-infection with Rickettsia burneti and Brucella 

Fig. 1  Magnetic resonance imaging of the hip and right knee articulations. (A) The occurrence of edema within the bone marrow of the proximal femur. 
(B) Reactive hypertrophy of the musculature surrounding the proximal femur. (C) Bilateral hip synovial membrane thickening and reinforcement. (D) The 
synovial membrane in the right knee exhibits thickening

 



Page 5 of 8Ling et al. BMC Infectious Diseases          (2025) 25:233 

melitensis, underscoring the need for routine detec-
tion of multiple pathogens to prevent missed diagnoses 
[10]. Furthermore, Shebli described a rare presentation 
of peripheral edema and ascites in a 10-year-old child 
with Brucellosis, highlighting the diverse clinical mani-
festations of the infection [11]. An immune thrombocy-
topenic purpura associated with Brucella infection case 
was reported, demonstrating the immune-mediated 

complications that can arise from Brucella infection [12]. 
In 2023, a case of spine infection with Brucella meliten-
sis in a non-endemic area, showcasing the importance 
of considering Brucella as a potential pathogen even in 
regions with low prevalence and a case of aortoduode-
nal fistula and abdominal aortic aneurysm as compli-
cations of Brucella aortitis, highlighting the potential 
serious vascular complications of Brucella infection [13, 

Fig. 3  Timeline of the pediatric patient’s clinical presentation and relevant tests

 

Fig. 2  Morphological characteristics of Brucella. (A and B) Gram staining and (C and D) Giemsa staining of Brucella demonstrate fine sand-like, clumplike 
clusters (magnification 10 × 100). (E-H) Morphological characteristics of Brucella after 48 h of culture on Columbia blood medium and chocolate medium 
without vancomycin. (The pictures of upper row were all from positive blood culture bottle, and the lower row were from positive bone marrow culture 
bottle.)
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14]. Moreover, a case of neurobrucellosis complicated by 
primary pyogenic ventriculitis was reported, emphasiz-
ing the neurological manifestations that can arise from 
Brucella infection last year and an unusual case of Bru-
cella melitensis-related wound infection was presented, 
illustrating the diverse clinical presentations of Brucella 
infection [15, 16]. Lastly, report of the first human case 
of molecularly confirmed co-infection of Brucella meli-
tensis and Coxiella burnetii, highlighting the importance 
of considering multiple pathogens in cases of suspected 
Brucella infection [17]. And Abdulrahman described a 
case of femoral head avascular necrosis due to Brucella 
infection, underscoring the potential musculoskeletal 
complications associated with Brucella infection [18]. 
In conclusion, the literature on Brucella infection case 
reports demonstrates the diverse clinical manifestations 
and potential complications of this infectious disease. 
Healthcare providers should maintain a high index of 
suspicion for Brucella infection in patients presenting 
with a wide range of symptoms, especially in endemic 
regions or in cases of unusual clinical presentations.

By investigating this case, we not only enhanced our 
comprehension of Brucella infection but also acquired 
valuable expertise in the diagnosis and treatment of Bru-
cella infection combined with sJIA. During the diagnos-
tic and therapeutic process, we discovered that sJIA and 
brucellosis exhibit remarkably similar clinical symptoms. 
Inadequate clinical experience or professional knowledge 
can easily lead to misdiagnosis or missed diagnosis.

In this particular case, the pediatric patient underwent 
medical treatment across five distinct hospitals over a 
three-month period before receiving an accurate diag-
nosis and successful treatment. There are two primary 
factors contributing to this consequence. To begin with, 
Brucella exhibits slow growth, leading to initial blood 
cultures producing false negative results due to insuffi-
cient cultivation time. Additionally, sJIA and brucellosis 
present extremely similar clinical symptoms. In addi-
tion to arthritis, the child presented with a non-fixed 
erythematous rash that gradually resolved after fever 
subsided and was associated with increased IL-6 levels. 
Furthermore, both blood and bone marrow cultures dis-
played positive results after four days, and Brucella was 
identified through MALDI-TOF mass spectrometry. 
Combined with additional laboratory results and clinical 
symptoms, sJIA accompanied with Brucella bloodstream 
infection was ultimately diagnosed and effectively man-
aged in our hospital. Moreover, it is imperative to note 
that Brucella can be isolated and cultured from the blood 
and bone marrow within approximately two weeks fol-
lowing a brucellosis infection, which serves as the defini-
tive basis for diagnosing brucellosis. In summary, these 
aforementioned factors contributed to the delayed diag-
nosis and treatment of this particular case.

For sJIA, the management and treatment of refrac-
tory disease courses, such as refractory arthritis, recur-
rent macrophage activation syndrome, and chronic 
lung disease, present significant challenges [19]. Stud-
ies have also investigated the incidence and risk factors 
for eosinophilia and lung disease in children with sJIA 
exposed to biologics, with a focus on IL-1/IL-6 inhibitors 
as effective therapeutic options [20]. In recent research 
on Brucella infections, Cabello et al. demonstrated that 
Brucella exploits the EP Rhg1 to reprogram the host 
N-glycome and promote bacterial intracellular parasit-
ism [21]. Gomes revealed the regulatory role of STING 
in metabolic reprogramming of macrophages during 
Brucella infection, leading to an inflammatory M1-like 
macrophage profile that aids in controlling bacterial rep-
lication [22]. Additionally, Demars’ team identified the 
involvement of aconitate decarboxylase 1 in controlling 
pulmonary Brucella infection in mice, highlighting the 
importance of specific genes in host defense mechanisms 
against Brucella [23]. Regarding vaccine development 
against Brucella melitensis and Brucella abortus infec-
tion, Sadeghi explored the use of mannosylated chitosan 
nanoparticles loaded with FliC antigen as a novel vac-
cine candidate [24]. These studies contribute to ongoing 
efforts aimed at developing effective preventive measures 
against Brucella infections.

The precise targeting of Brucella during the initial stage 
of infection is crucial for effective intervention [25]. The 
recent advancements in automated blood culture sys-
tems have significantly improved the sensitivity of blood 
culture, leading to a reduction in the time required for 
detecting fastidious strains such as Brucella [26]. Cur-
rently, more than 95% of blood culture samples obtained 
from patients with acute brucellosis can successfully 
identify pathogens within the standard one-week incu-
bation period without the need for further subculture 
[27]. In patients with a continuous duration of infection 
or local complications, prolonged cultivation and routine 
transfer of the liquid from the culture bottle to Colum-
bia medium are still necessary. The implementation of 
MALDI-TOF mass spectrometry technology, serological 
tests, nucleic acid amplification tests, and metagenomic 
sequencing enables rapid, precise, and secure identifica-
tion and determination of pathogenic bacteria isolated 
from patients [27–29]. It is crucial to note that Brucella 
can remain viable on inanimate surfaces for extended 
periods, ranging from weeks to even months. Addition-
ally, manual laboratory procedures have the potential 
to generate hazardous aerosols and contaminate cul-
ture media, or result in reagent spills. Therefore, when 
conducting laboratory operations involving Brucella, it 
is imperative to perform them within a biosafety cabi-
net while implementing appropriate protective mea-
sures. Subsequently, upon completion of the experiment, 
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prompt sterilization of the bacterial strain under high 
pressure should be carried out.

Conclusion
The specific diagnostic challenges and the importance of 
early infectious disease evaluation in similar cases would 
be particularly useful. If similar cases are encountered in 
the future, it is imperative to enhance epidemiological 
investigations during consultations in order to achieve 
efficient diagnosis and treatment. When conducting 
blood/bone marrow culture, the culture time can be 
appropriately extended or metagenomic sequencing can 
be directly adopted for more accurate and expedited 
identification of pathogens. This approach holds sig-
nificant value for clinical diagnosis and treatment, par-
ticularly for microorganisms with slow growth and high 
pathogenicity. Simultaneously, reinforcing professional 
knowledge acquisition and upholding professional ethics 
is essential in order to provide patients with more precise 
and prompt diagnosis and treatment when faced with 
such cases, thereby contributing to their health.
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