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Introduction: Brucella infections can affect various systems in the body, such as the osteoarticular and genitourinary systems; 
however, cases involving the thyroid gland are rare. This case report describes the clinical management of a thyroid abscess associated 
with brucellosis in a farmer.
Case Presentation: A 67-year-old male farmer presented to Shanxi Bethune Hospital on 17 March 2024 with a chief complaint of 
“intermittent fever with fatigue for over 3 months and neck swelling and pain for 2 months”. Upon admission, his serum Brucella tube 
agglutination test titre was 1:200, Rose Bengal plate agglutination test was positive, and blood culture was negative for Brucella. Neck 
computed tomography revealed a low-density nodular shadow in the right thyroid lobe measuring approximately 4.79×4.45 cm. 
Coffee-coloured pus was aspirated during thyroid puncture. Pathogenic metagenomic next-generation sequencing and pus culture 
confirmed Brucella infection as the cause of the thyroid abscess. During treatment, the patient developed hemophagocytic syndrome. 
The patient’s condition was controlled with aggressive anti-infective therapy and glucocorticoid treatment. However, because of 
symptom recurrence, the patient ultimately underwent surgical intervention, comprising partial thyroidectomy, abscess incision and 
drainage, and thyroid injection, following which he recovered fully.
Conclusion: This article reports an extremely rare case of brucellosis leading to a thyroid abscess. Physicians should consider the 
possibility of brucellosis when encountering patients with thyroid abscesses and be vigilant of other potential complications.
Keywords: brucellosis, thyroid abscess, hemophagocytic syndrome, metagenomic next-generation sequencing, mNGS

Key Take-Aways
The key take-aways are as follows: (1) despite the low incidence of thyroid abscess, it should be considered in 
immunocompromised patients presenting with fever and neck pain. Furthermore, in patients whose symptoms persist 
despite initial management, thyroid abscess should also be included in the differential diagnosis, regardless of their 
immune status; (2) ultrasound-guided puncture for pus culture can aid in diagnosis, but if traditional culture is negative, 
novel techniques such as mNGS can assist in clinical diagnosis; (3) monitoring complete blood count, NK cell activity, 
and ferritin and soluble CD25 levels and bone marrow examination in patients with severe infection can facilitate early 
detection of concurrent HLH, enabling effective treatment; and (4) surgical intervention should be considered when 
combined antibiotic therapy and puncture drainage fail to control the condition.

Introduction
Brucellosis is a zoonotic disease caused by various Brucella species, and its main clinical manifestations include fever, 
chills, fatigue, sweating, weight loss, and arthralgia. It can affect multiple systems including the osteoarticular and 
genitourinary systems;1 however, cases involving the thyroid gland are rare. Of all the complications, the incidence of 
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thyroid abscess is less than 1%.2 A thyroid abscess carries a risk of mortality and severe complications, including 
thyrotoxicosis, airway obstruction, internal jugular vein thrombosis, recurrent laryngeal nerve injury, and sepsis.3

Hemophagocytic lymphohistiocytosis (HLH) is a rare, life-threatening immune disorder characterised by the uncon
trolled activation of cytotoxic lymphocytes and macrophages, leading to tissue damage and multi-organ dysfunction.4 

HLH can be classified as primary or secondary. Primary HLH is caused by genetic mutations inherited in a homozygous 
or compound heterozygous manner. Secondary HLH is triggered by external factors such as infection, malignancy, 
rheumatological diseases, or other underlying causes.5 The clinical manifestations include persistent fever, hepatosple
nomegaly, cytopenia (affecting two or more lineages), coagulopathy, hyperferritinaemia, and central nervous system 
involvement. Patient condition can rapidly deteriorate to multi-organ failure and death. Therefore, timely diagnosis and 
treatment are crucial for patient survival.6 To facilitate rapid clinical recognition, the core clinical features of HLH are 
summarized in Table 1.7 This case report details the diagnosis and treatment of a patient with brucellosis involving the 
thyroid, leading to a thyroid abscess complicated by HLH. The patient eventually recovered through anti-infective, anti- 
inflammatory, and surgical treatments.

Case Presentation
A 67-year-old male farmer engaged in animal husbandry presented with intermittent fever, with a maximum temperature 
of 38.8°C, and fatigue of unknown cause in December 2023. The patient did not seek immediate medical care. One 
month later, the patient developed neck swelling and pain. Thyroid ultrasonography, performed at a local hospital, 
revealed a heterogeneous nodule in the right thyroid lobe. Non-steroidal anti-inflammatory drug treatment provided no 
significant improvement, with recurrent fever and persistent enlargement of the thyroid nodule accompanied by swelling 
and pain. The patient was admitted to a local hospital on 15 March 2024. During hospitalisation, his temperature 
repeatedly spiked to a maximum of 39.6°C, and symptomatic treatment was ineffective. On 17 March 2024, he was 
transferred to the Department of Infectious Diseases at Shanxi Bethune Hospital with clinical signs of “intermittent fever 
with fatigue for 3 months and neck swelling and pain for 2 months”. Upon admission, the patient exhibited fever, fatigue, 
chills, and sweating. The neck pain was significant and severely affected swallowing and eating. Physical examination 
findings were as follows: temperature, 38.1°C; pulse, 89 beats/min; respiration rate, 21 breaths/min; and blood pressure, 
123/76 mmHg. Significant swelling and tenderness were observed on the right side of the neck. Superficial lymph nodes 
in the neck were palpable, enlarged, and tender. All other physical signs were negative.

Laboratory results upon admission were as follows: white blood cell count, 5.7 × 109/L; neutrophil count, 3.93 × 109/ 
L; lymphocyte count, 1.17 × 109/L; red blood cell count, 4.35 × 1012/L, haemoglobin level, 118 g/L; platelet count, 162 × 
109/L; C-reactive protein level, >200 mg/L; erythrocyte sedimentation rate, 66 mm/h; interleukin-6 level, 97.3 pg/mL; 
and ferritin level, 483.2 ng/mL. Thyroid functional assessment revealed free T3 and T4 levels of 2.92 pg/mL and 1.39 ng/ 
dL, respectively, and thyroid-stimulating hormone level of 0.92 μIU/mL. On 19 March 2024, the Brucella tube 
agglutination test showed a titre of 1:200, the Rose Bengal plate test was positive, and blood culture was negative.

Table 1 Core Clinical Features of HLH

No. Clinical Feature Specification

1 Fever
2 Splenomegaly

3 Cytopenias Affecting ≥2 of 3 lineages: Hemoglobin <90 g/L; Platelets <100 × 109/L; 

Neutrophils <1.0 × 109/L
4 Hypertriglyceridemia and/or 

Hypofibrinogenemia

Fasting triglycerides ≥3.0 mmol/L; Fibrinogen ≤1.5 g/L

5 Hemophagocytosis Evidence in bone marrow, spleen, or lymph nodes; no evidence of malignancy
6 Low or absent NK-cell activity According to local laboratory reference

7 Hyperferritinemia Ferritin ≥500 μg/L
8 Elevated soluble CD25 Soluble CD25 ≥2400 U/mL
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On thyroid ultrasound, a cystic nodule (sized 6.7×4.6 × 4.0 cm) was observed in the right thyroid lobe, with multiple 
enlarged lymph nodes in the right supraclavicular region. On abdominal ultrasound, hepatomegaly (right lobe maximum 
oblique diameter, 15.9 cm), homogeneous parenchymal echo, and splenomegaly (length, 11.6 cm; intercostal thickness, 
5.44 cm; anatomical length, 13.79 cm) were observed. Neck computed tomography (CT; plain and contrast) revealed 
a low-density nodular shadow (4.79 × 4.45 cm) in the right thyroid lobe. Soft tissue swelling was observed in the 
retropharyngeal space (Figure 1). The initial diagnoses were brucellosis, a thyroid nodule of unknown nature, infection, 
or tumour. The initial anti-brucellosis regimen was rifampin (0.6 g, once daily, oral) and doxycycline (0.1 g, twice daily, 
oral) combined with ceftriaxone (2 g, once daily, intravenously) for anti-brucellosis treatment. Further investigations of 
the thyroid were performed.

On 21 March 2024, 50 mL of coffee-coloured pus was aspirated from the nodule in the right thyroid lobe under 
ultrasound guidance and sent for routine testing, bacterial culture, and pathogenic metagenomic next-generation sequen
cing (mNGS). On the day of puncture, the patient developed chills and high fever; therefore, levofloxacin was added to 
the anti-infective regimen (0.5 g once daily from 23 March, 2024). After the puncture, neck swelling and tenderness 
improved. However, owing to the small size of the liquefied abscess, drainage could not be performed.

On 24 March 2024, the pus test results returned. Microscopically, white blood cells (pus cells) covered the entire field 
of view/high power field. Bacterial culture was positive for Brucella spp., and pus mNGS detected 3,524,110 genus- 
specific alignment sequences for Brucella, confirming the diagnosis of brucellosis complicated by a thyroid abscess.

During subsequent treatment monitoring, progressive decreases in white blood cells, platelets, and haemoglobin were 
observed (minimums of 2.4 × 109/L, 49 × 109/L, and 117 g/L, respectively). Meanwhile, procalcitonin and ferritin levels 
showed continuous elevation (peaks of 5.68 and 898.3 ng/mL, respectively). Further tests showed NK cell activity of 
10.98% and soluble CD25 level of 34943 pg/mL. Bone marrow aspiration results indicated hyperplastic marrow with 
hemophagocytic cells in the marrow smear (Figure 2). The patient met the following criteria: fever, hyperferritinaemia, 
pancytopenia, lymphadenopathy, splenomegaly, and presence of hemophagocytic cells in the bone marrow. 
A comprehensive diagnosis of brucellosis complicated by HLH was made. Treatment with dexamethasone (starting 
dose of 10 mg/m2, gradually tapered) was initiated and anti-infective therapy continued.

Following active anti-infective and steroid treatments, patient indicators gradually improved (Table 2). After the 
patient’s condition stabilised, he was transferred to a local hospital for continued treatment with ceftriaxone (4 g once 
daily, intravenously for 10 days), rifampin (0.6 g once daily, oral), doxycycline (0.1 g twice daily, oral), and levofloxacin 
(0.5 g once daily, oral).

Figure 1 Neck computed tomography (CT) images, plain and contrast-enhanced, reveal a low-density nodular shadow (4.79 × 4.45 cm) in the right thyroid lobe. The arrow 
indicates the area of the thyroid abscess.
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On 29 April 2024, during ongoing anti-brucellosis treatment, the patient experienced recurrent neck swelling and pain 
and returned to the Department of Infectious Diseases at Shanxi Bethune Hospital. Repeat neck CT revealed a liquid area 
within the cystic lesion in the right thyroid lobe, indicating a persistent thyroid abscess with progression compared to the 
scan from 20 March 2024. Considering the poor response of the thyroid abscess to medical anti-infective therapy and the 
small size of the liquefied area precluding drainage, surgical intervention was decided upon. After preoperative 
preparation, the patient underwent partial thyroidectomy, abscess incision, drainage, and thyroid injection. The resected 
specimens were sent for frozen section pathology. Thyroid follicles were observed within the hyperplastic fibrous tissue, 
with stromal haemorrhage accompanied by abundant acute and chronic inflammatory cell infiltration and lymphoid 
follicle formation. Numerous eosinophils were observed in some areas (Figure 3). Postoperatively, the patient continued 
anti-infective treatment without surgical complications and was discharged after 1 week of observation. Post-discharge, 
he continued oral anti-infective therapy with rifampin (0.6 g once daily), doxycycline (0.1 g twice daily), and 
levofloxacin (0.5 g once daily) (Figure 4).

Six weeks post-surgery, follow-up neck CT revealed that the cystic lesion (1.41 × 2.04 cm) in the right thyroid lobe 
had significantly reduced in size compared to that in previous imaging. The patient was instructed to continue the anti- 
infective regimen until 12 weeks postoperatively. Telephone follow-up after 1 year indicated stable condition without 
recurrence of fever, fatigue, or neck pain.

Discussion
Brucella infections can affect various systems in the body, leading to diverse complications. Brucellosis, a zoonotic 
disease caused by Brucella species, is primarily transmitted to humans through ingestion of contaminated animal 
products or direct contact with infected animals. Only a small number of cases occur via aerosol, respiratory, or 
intrauterine transmission.8 The symptoms of brucellosis include fever, chills, fatigue, sweating, weight loss, and 

Figure 2 The myelogram shows hemophagocytosis. The arrow indicates a hemophagocyte containing phagocytosed granulocytes, erythrocytes, and platelets.

Table 2 Changes in Laboratory Indicators During the Treatment of Hemophagocytic 
Syndrome

WBC (*109/L) PLT (*109/L) Ft (ng/mL) CRP (mg/L) PCT (ng/mL)

March 24 2.4 49 898.3 5.68
March 28 5.2 71 686.4 39.35 0.24

March 30 5.3 131 645.5 21.76 0.16

April 1 4.9 186 655.1 9.45

Abbreviations: WBC, white blood cell; PLT, platelet; Ft, ferritin; CRP, C-reactive protein; PCT, procalcitonin.
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arthralgia. It can affect any organ or tissue, but most commonly affects the osteoarticular, digestive, genitourinary, or 
hematopoietic systems.1 Glandular involvement often affects the testes, epididymis, and prostate,9 with thyroid abscesses 
being an extremely rare clinical manifestation.

Akdemir reported a 25-year-old female patient who developed postpartum thyroid abscess 1 month after delivery and 
presented with tracheal compression. Aspiration of the thyroid abscess was performed, and the bacterial culture of the 
pus was positive for Brucella. The patient underwent left thyroid lobe, isthmus, and pyramidal lobe and abscess 
resection.10

Dastjerdi reported a 47-year-old female patient who presented with a progressively swollen neck mass. Based on neck 
CT findings, routine biochemical test results, a pus bacterial culture positive for Brucella ovis, and a single specific anti- 
Brucella o antiserum, a diagnosis of thyroid abscess was made. Treatment by surgical abscess drainage and antibiotic 
therapy resolved the condition.11

Harman reported a 20-year-old patient who was initially diagnosed with brucellar sacroiliitis and presented with neck 
pain during the course of anti-Brucella therapy. Brucella was detected on bacterial culture of the specimen obtained by 
fine needle aspiration biopsy. The patient did not undergo surgery, and the anti-Brucella therapy was extended to 11 
weeks.12

Figure 3 The resected specimens were sent for frozen section pathology. Thyroid follicles were observed within the hyperplastic fibrous tissue, with stromal haemorrhage 
accompanied by abundant acute and chronic inflammatory cell infiltration and lymphoid follicle formation. Numerous eosinophils were observed in some areas.

Figure 4 Timeline of diagnosis and management for brucellosis with thyroid abscess and secondary HLH.
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Starakis reported an 87-year-old female patient who presented with fever and neck pain and had a 2-year history of 
glucocorticoid use. The patient was diagnosed with a thyroid abscess, and fine needle aspiration biopsy culture was 
positive for Brucella. Initially, the patient was administered only anti-Brucella therapy, but later underwent thyroidect
omy due to disease progression.13

Sunnetcioglu reported a 22-year-old female patient who presented with fever, neck pain, and swelling and had 
a 4-year history of goitre. Aspiration of a thyroid cyst revealed Brucella on bacterial culture. The patient underwent 
thyroidectomy, and the condition was resolved following anti-Brucella therapy.14

Kazaz reported a 45-year-old female patient who presented with neck pain and was diagnosed with thyroid abscess. 
Bacterial culture of the thyroid abscess drainage was positive for Brucella, and the condition was resolved with anti- 
Brucella therapy.2

Zhou reported a 61-year-old male patient who presented with a progressively enlarged neck mass. The patient was 
initially diagnosed with intracystic haemorrhage of thyroid cystadenoma and was scheduled for thyroidectomy, but was 
diagnosed with a thyroid abscess intraoperatively and underwent thyroid abscess drainage surgery. Brucella was cultured 
from the pus, and the patient’s condition resolved following postoperative anti-Brucella therapy.15

A synthesis of these reported cases reveals several common features: the majority occurred in female patients (7/8), 
often with predisposing factors such as postpartum status, glucocorticoid use, or pre-existing thyroid conditions. Surgical 
intervention (abscess drainage or thyroidectomy) was required in most cases, highlighting the limitations of antibiotic 
therapy alone in managing localized infections. Compared with these previously reported cases, the present case is 
unique in two significant aspects. First, the patient developed HLH during the disease course, a complication not 
documented in any of the prior thyroid abscess cases. Second, the clinical course was characterized by initial improve
ment followed by relapse after discharge, ultimately requiring surgical intervention—a pattern that underscores the 
importance of close monitoring and consideration of surgical drainage even in apparently stable patients.

Normally, the thyroid gland is highly resistant to infections, and the incidence of thyroid infections and abscesses is 
low. This is primarily due to its protective fibrous capsule, rich blood supply, lymphatic drainage, and the inhibitory 
effect of high iodine content on bacteria.16

Thyroid abscesses are more likely to occur in two groups: (1) immunocompromised individuals, such as those with 
human immunodeficiency virus infection, those receiving chemotherapy or steroid therapy, and post-transplant patients;17 

and (2) individuals with pre-existing thyroid diseases, such as goitre, pyriform sinus fistula, or thyroid cancer.18 In the 
present case, the patient had no identified immunodeficiency but had a pre-existing thyroid nodule, which might have 
been a contributing factor.

The most common pathogens causing thyroid abscesses are Staphylococcus aureus and Streptococcus species, 
followed by Gram-negative bacilli,19 including Salmonella,20 Escherichia coli,21 Klebsiella pneumoniae,22 and 
Brucella.2 Overall, this case of thyroid abscess caused by Brucella is exceedingly rare. Other bacteria were not detected 
in the purulent sample.

Ultrasonography is the preferred method for diagnosing thyroid abscesses and can guide puncture for further 
diagnosis.19 In the present case, ultrasound-guided puncture yielded purulent fluid. Bacterial culture and mNGS testing 
of the pus led to the definitive diagnosis of brucellosis with a thyroid abscess. Compared with traditional bacterial 
culture, mNGS offers advantages such as a broad scope, rapid turnaround time, and no need for incubation. Although 
mNGS cannot replace traditional culture methods, its rapid and accurate diagnostic value can significantly aid patient 
diagnosis and treatment. The combined use of mNGS and traditional culture methods can further improve the pathogen 
detection rate.23,24 In the present case, both bacterial culture and mNGS were performed on the pus from the thyroid 
abscess, allowing timely and accurate identification of the pathogen and facilitating the development of a more 
comprehensive anti-infective regimen. Although species-level identification of Brucella was not performed in this 
case, this did not compromise patient management. Currently, no distinct treatment regimens have been established for 
different Brucella species.25 Therefore, while species-level identification holds significant value for epidemiological 
surveillance and source tracing,26 the lack of species differentiation was not a critical limitation in the urgent clinical 
decision-making process for this thyroid abscess case.
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Doxycycline and rifampin are first-line therapeutic agents. Quinolones and aminoglycosides are also effective against 
brucellosis. The current practice typically involves combination therapy with two or more antibiotics. For specific 
patients such as those with abscesses, combination antibiotic therapy may be supplemented with puncture and pus 
drainage. Surgical intervention should also be considered.8,27 In this case, after diagnosis, combined antibiotic therapy 
was promptly initiated. Due to the small abscess size, puncture drainage was initially not feasible, but the condition was 
initially controlled. However, the patient’s symptoms recurred after discharge, necessitating surgery.

Brucella can promote macrophage activation through pathways such as TLR4, potentially triggering an excessive 
inflammatory response that may lead to HLH.28–31 For the diagnosis of HLH, the HLH-2004 criteria remain the current 
standard, requiring the presence of at least five of the eight core clinical features summarized in Table 1 to establish 
a definitive diagnosis. In this case, the decrease in blood cell count and rising ferritin levels during treatment indicated the 
possibility of HLH, allowing for timely intervention. Controlling the underlying infection is key. The concurrent use of 
medications such as dexamethasone, etoposide, or cyclosporine may be necessary to control excessive inflammatory 
responses.32 Notably, while the thyroid abscess was ultimately managed with surgical resection due to recurrence after 
initial medical therapy, the patient’s HLH had already been controlled through pharmacologic intervention prior to 
surgery. This suggests that in brucellosis-associated HLH, controlling the systemic inflammatory response with medical 
therapy can be achieved even when the local infectious focus requires subsequent surgical management.

Limitations
As this is a single case report, there are inherent limitations. The diagnostic approaches and therapeutic strategies 
discussed herein may serve as a reference for clinical practice. However, the management of other patients should be 
individualized based on their specific clinical circumstances.

Conclusions
In summary, this report presents a rare case of thyroid abscess caused by Brucella infection, complicated by the 
development of HLH. Future multicenter collaboration is warranted to accumulate more cases and further elucidate 
the disease characteristics and optimal treatment strategies.
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