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Abstract: Histiocytic necrotizing lymphadenitis (HNL) is a self-limiting inflammatory disease presenting with fever and cervical
lymphadenopathy. However, no case of HNL with confirmed bacterial infection has been reported. A 38-year-old man was admitted to
our hospital owing to an intermittent fever from 8 days. He was diagnosed with Graves hyperthyroidism 3 months prior and began
taking methimazole tablets orally. Physical examination revealed superficial lymphadenopathy and goiter of the thyroid (grade II).
Blood routine showed a decrease in peripheral blood cells, including significant reduction in leukocytes and platelets. A bone marrow
culture identified a very rare pathogen, Cupriavidus pauculus, but the antibiotic effect of meropenem was unsatisfactory. Biopsy of the
left cervical lymph node revealed HNL, and the patient had no fever after using glucocorticoids. This case report indicates that
clinicians should be aware of the coexistence of HNL and bacterial infections, especially in patients with Graves hyperthyroidism.
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Introduction
Histiocytic necrotizing lymphadenitis (HNL) is a reactive proliferative disease in the lymph nodes, which is not common
in clinical settings.1 Previous literature reported that this disease has a recurrence rate of 3.5%, and 1.7% of individuals
pass from untimely treatment or serious complications.2 The disease commonly occurs in young patients under the age of
40 and is characterized by high fever and chills. Some patients may have superficial lymphadenopathy and hepatosple-
nomegaly, and a few patients may experience local skin rashes. This rare disease has been reported in patients with
connective tissue diseases, such as systemic lupus erythematosus or rheumatoid arthritis, but has never been reported in
individuals with Graves hyperthyroidism. Herein, we describe a young patient with HNL secondary to Graves hyperthyr-
oidism. Notably, this patient was infected with a very rare pathogen, Cupriavidus pauculus.

Case Description
A 38-year-old man was admitted to the Department of Infectious Diseases, Wuhan Union Hospital on July 19, 2021,
with the chief complaint of intermittent fever for 8 days. On day 1 of symptom presentation, the patient experienced
a fever as high as 40 °C without an obvious cause of fever, accompanied by headache, sore throat, fatigue discomfort,
and diarrhea (4–5 times per day). He visited the local hospital, and his blood routine examination showed leucopenia.
His body temperature returned to normal and frequency of diarrhea was reduced after anti-infection treatment. He
visited the local hospital again for the recurrence of fever on day 7. No obvious infectious lesions were observed on
his chest computed tomography (CT). Blood routine showed low levels of leukocytes (0.87 G/L, range:3.5–9.5 G/L),
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platelets (14 G/L, range:125–350 G/L), hemoglobin (99 g/L, range: 115–150 g/L), and high levels of C-reactive protein
(CRP) (151.86 mg/L, range:<8.0 mg/L). However, there was no relief of symptoms after combined therapy with
antibiotics, elevation of white blood cells, and platelets (specific drugs are not available). Therefore, he went to the
infection department of Wuhan Union Hospital for further treatment on day 8. During the course of fever, he exhibited
sleeplessness and poor appetite. Three months ago, the patient was diagnosed with Graves hyperthyroidism in the
external hospital, and was treated with oral methimazole (10 mg, two tablets each in the morning and evening).

Blood routine plus reticulocyte revealed reduction of the ternary systems (white blood cell count of 0.68 G/L (range:
3.5–9.5 G/L), red blood cell count of 3.29 T/L (range:3.8–5.1, T/L), hemoglobin of 92 g/L (range:115–150 g/L), and
platelet count of 26 G/L, range:125–350 G/L), and myelosuppression (reticulocyte percentage of 0.26%, range:0.5%-
1.5%, reticulocyte count of 0.01 G/L, range:0.024–0.084). Thyroid function examination identified hyperthyroidism
(FT4: 24.7 pmol/L, range:9–19.8 pmol/L, FT3: 5.0 pmol/L, range:2.63–5.7 pmol/L, TSH: 0.0001 UU/mL, range: 0.35–
4.94 UU/mL, TPO: 26.28 IU/mL, range:<5.61IU/mL, and anti-TG: 14.68 IU/mL, range: <4.11 IU/mL). Inflammatory
indexes were also increased (Hs-CRP: 215 mg/L range: <8.0 mg/L, ESR: 40 mm/h range:<15 mm/h,
procalcitonin:11.4 mg/L range:<0.5 mg/L, ferritin: 2179.5 ug/L range:21.8–275 ug/L). Extractable nucleic acid antibody
(ENA) revealed that antinuclear antibody karyotype is nuclear homogeneous, and the titer of antinuclear antibody was
1:320 (range: <1:100). In addition, the ratio of Sm to RNP was 3.4, and titer of anti SM antibody was 0.8. However, the
result of the lupus anticoagulant test was negative. On day 11, thyroid ultrasound showed goiter with diffuse lesions and
rich blood perfusion (Figure 1A). Color Doppler ultrasonography of the cervical lymph nodes demonstrated that several
lymph node echoes can be seen on both sides of the neck with clear boundaries, and the sizes of the two lymph nodes
were about 25.3 mm × 8.9 mm (Figure 1B) and 15.1 mm × 5.4 mm (Figure 1C). On day 18, results of the chest CT were
the following: (1) scattered nodules existed in both lungs, (2) small flocculent shadow in the anterior mediastinum, and
(3) decreased density of the thyroid and slight splenomegaly. On day 26, results of the bone marrow biopsy reported that
the proliferation of hematopoietic tissue was inhibited, the ratio of hematopoietic tissue to adipose tissue was about 2:8,
the ratio of granulocyte to erythrocyte was reduced, and the number of granulocytes was significantly reduced. There
were less megakaryocytes (1–2/HPF) and a small number of lymphocytes and plasma cells (Figure 2). Bone marrow
bacterial culture (No. 214010885) identified a rare bacteria, Cupriavidus pauculus (Table 1). On day 31, results of the
lymph node biopsy of the left cervical lymph node (pathology No. 21-1055) reported HNL (Kichuchi lymphadenitis).
The excisional lymph node was partially destroyed, with multiple irregular necrotic foci, and many macrophages existed
in and around the necrotic areas (Figure 3). Immunohistochemical staining was performed to identify the exact cell types
in the lesions. The positive results of CD3, CD4, and CD8 indicated that the lesions were dominated by T cells. The
positive results of CD68, CD123, and MPO showed abundant histiocytes and plasma dendritic cells. CD21(+) showed
focal staining of the disrupted follicular dendritic cell meshwork remnants. The proliferation index of Ki-67 was about
70%, and EBV was negative (EBER: 2–3/HPF) as detected by in situ hybridization (Figure 4).

The patient sustained high fever after admission. Considering the patient’s history of Graves hyperthyroidism, high
fever may be a secondary infection caused by leucopenia induced by methimazole. Blood culture, bone marrow culture,
fungal examination, tuberculosis, and other etiological examinations were further performed to determine the potential
pathogen. As an empirical treatment, we combined ceftazidime tazobactam sodium (2.4 g, twice a day) and levofloxacin

Figure 1 Color Doppler ultrasound images indicate the enlarged thyroid (A) and swollen lymph nodes ((B) left, (C) right).
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lactate (0.6 g, once a day) for anti-infection therapy, and human granulocyte stimulating factor (100 μg, once a day) and
recombinant human thrombopoietin (7500 IU, once a day) were prescribed to improve leukocytes and platelets. At the
same time, we consulted the endocrinology department who recommended ceasing the use of methimazole tablets and
suggested the use of propranolol (10 mg, 3 times/day) to control heart rate. To prevent thyroid crisis after drug
withdrawal, methimazole tablets were crushed and mixed with vitamin E cream and applied on the skin of the thyroid
surface on day 22. The patient’s haemocytes did not further deteriorate (Table 2), and the thyroid function was also
improved. Based on the results of the bone marrow culture (Cupriavidus pauculus +), the antibiotic was upgraded to
meropenem (1000 mg, 3 times/day). After 3 days of treatment with meropenem, although the inflammatory index of the
patient decreased (Table 2), the patient was still febrile, indicating that the fever was not only caused by an infectious
agent. On day 25, the swollen lymph node located in the left side of the neck was removed in the plastic surgery
department for pathological examination. The pathological results were in line with HNL. For anti-infection treatment,
dexamethasone (3 mg, once a day) was delivered intravenously. Fortunately, his body temperature went back to normal
on the same day and the superficial lymph nodes gradually disappeared in the following days. On day 29, intravenous
dexamethasone was changed to prednisone acetate tablets (15 mg in the morning and 5 mg in the evening). The patient
was discharged from the hospital after his symptoms improved on day 36. The patient was advised to reduce one
prednisone acetate tablet per week after discharge. Two months after discharge, the patient stopped taking prednisone
acetate tablets and had no fever, as determined through a telephonic follow-up.

Figure 2 Pathological picture of bone marrow tissues from this case ((A) 200×; (B) 400×).

Table 1 Results of Bone Marrow Bacterial Culture and Drug Sensitivity Test

Name:- Gender: Male Age: 38 years No. of sample: 214,010,885
Bed: 103 Department: Infectious disease Type of sample: Bone marrow

Result of bacterial culture: Cupriavidus pauculus
Results of drug resistance

Antibiotic (MIC) Break Point Result Sensitivity Antibiotic Break Point Result Sensitivity

Piperacillin 16–128 >64 R Piperacillin /tazobactam 16–128 >64/4 R

Ceftazidime 8–32 >16 R Cefotaxime 8–64 8 S
Cefepime 8–32 >16 R Aztreonam 8–32 >16 R

Imipenem 4–16 4 S Meropenem 4–16 >8 R

Gentamicin 4–16 >8 R Amikacin 16–64 >32 R
Ciprofloxacin 1–4 2 I Levofloxacin 2–8 2 S

Compound Sulfamethoxazole 2–4 1/19 S Chloromycetin 8–32 ≤4 S

Tetracycline 4–16 4 S

Notes: Date of collection: 2021-08-07 10:04. Date of report: 2021-08-09 09:26.
Abbreviations: MIC, minimum inhibitory concentration (ug/mL); R, resistance; I, intermediate; S, sensitive.
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Discussion
HNL is an uncommon autoimmune condition characterized by fever, leukopenia, and enlarged lymph nodes. Despite
quite a few studies related to HNL in the literature, the etiology and pathogenesis of HNL remain unknown, which poses
significant diagnostic challenges to clinicians and pathologists, especially when this disease complicates with acute
bacterial infection. The exact etiology of HNL is not clear, which may be related to viral infection or autoimmune
diseases.3–5 In this case, EBV and CMV were negative, but the potential infection of other viruses could not be

Figure 4 Immunohistochemical results of a lymph node ((A) CD3; (B) CD4; (C) CD8; (D) CD68; (E) CD123; (F) MPO; (G) CD21; (H) Ki-67; (I) EBER).

Figure 3 Hematoxylin and eosin stained section of the resected lymph node ((A) 100×; (B) 200×; (C) 400×).
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conclusively ruled out. Three months ago, the patient was diagnosed with Graves hyperthyroidism, which is an
autoimmune disease occurring in the endocrine system.6 His titer of antinuclear antibody was 1:320. Given the most
recent international consensus,7 autoimmune disease should be considered when the antinuclear antibody titer exceeds
1:100. In addition, the patient’s autoimmune antibody showed a ratio of Sm to RNP as 3.4, and the titer of anti SM
antibody as 0.8, but the patient had no skin rash specifically for systemic lupus erythematosus. Based on the negative
result of the lupus anticoagulant test, the possibility of systemic lupus erythematosus could be ruled out. However,
Graves hyperthyroidism is an autoimmune disease, which can lead to the rise of relevant autoimmune antibodies.
A prospective study with 3209 participants8 reported that 16.7% of patients with Graves hyperthyroidism also had
connective tissue diseases, such as rheumatoid arthritis, systemic lupus erythematosus, psoriasis, and multiple sclerosis.
To our knowledge, this is the first clinical case of HNL that is secondary to Graves hyperthyroidism. Therefore, his
abnormal autoimmune antibody may indicate that he complicates with undifferentiated connective tissue disease on the
basis of Graves hyperthyroidism. Whether this case will develop into an established connective tissue disease in the
future is not clear, and close follow-up is still needed.

Long term use of methimazole occasionally leads to leucopenia, which could lead to opportunistic infection.
Leucopenia caused by methimazole is usually reversed by drug withdrawal, but this was not the case for our patient.
Leucopenia is commonly seen in patients with HNL due to abnormal immune response.9 The possible pathogenesis of
HNL is abnormal immune response mediated by activated T cells to a variety of antigens, including autoimmune
antibodies,10 which may lead to dysregulated and declined body immunity. In this case, HNL destroyed lymphocytes and
weakened immunity, which commonly leads to infection. Bacterial culture of the bone marrow revealed a very rare
bacteria, Cupriavidus pauculus,11 which occasionally incurs severe human infections, especially in immunosuppressive
cases. Although Cupriavidus pauculus is viewed as a rare opportunistic pathogen, it can also cause septic shock.12 The
occurrence of HNL is reported to be related to infection, especially viral infection, but whether the infection of
Cupriavidus pauculus leads to the occurrence of HNL is still unknown.

This patient had no chronic diseases in the past, except for the newly diagnosed Graves hyperthyroidism. He was
found to have simultaneous reduction of the ternary systems after taking methimazole for 3 months. Hence, infection of
Cupriavidus pauculus might also be related to leukopenia. It is worth noting that sole antibiotic treatment was not
suitable for HNL complicated with infection (Cupriavidus pauculus). Although the levels of the inflammatory indexes
(CRP, PCT, ESR, and ferritin) were decreased after the use of meropenem, the patient still had intermittent fever. The
fever was relieved only with the use of glucocorticoids when he was diagnosed with HNL via lymph node biopsy. To our
knowledge, this is the first clinical case of HNL complicated with infection of cupriavidus pauculus. Previously reported
cases were simple types of HNL, and their bacterial tests were all negative. Although we have completed blood culture
tests for patients several times, only the bacterial culture from the bone marrow was positive. Therefore, clinicians should
be vigilant against testing patients with HNL for bacterial infection, and a bone marrow culture is helpful to identify
pathogens.

Table 2 Dynamic Changes of Blood Routine and Inflammatory Indexes

Indexes 2021-7-19 7–24 7–27 7–30 8–3 8–10 8–15

WBC(G/L) 0.68 1.75 3.28 3.19 5.72 23.01 5.71
RBC (T/L) 3.29 3.09 3.32 3.02 3.14 3.29 3.49

HB (g/L) 92 85 93 86 89 93 105

PLT(G/L) 26 36 38 46 106 207 157
CRP(mg/L) 215 126 16.05 5.89 7.92

PCT (mg/L) 11.4 0.8 <0.13 <0.13 <0.13

ESR(mm/h) 40 9
Ferritin (1:20)(ug/L) 2179.5 1842 2084.3 2514.2 2475.9 2036.4
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High fever caused by HNL secondary to Graves hyperthyroidism needs the attention of clinicians. Most patients with
Graves hyperthyroidism use methimazole to control thyroid function; however, long-term use will cause leucopenia and
even bone marrow suppression, which can often lead to opportunistic infection and fever. Fever caused by reduction of
the ternary systems can very easily cover up a diagnosis of HNL. However, the patient exhibited a poor response to
antibiotic, even with the anti-infection therapy from the drug sensitivity test, and the fever was relieved with the
combined use of glucocorticoids. Moreover, steroid therapy not only normalized the body temperature, but also
ameliorated the superficial lymphadenopathy.

Conclusion
This study reported the course of diagnosis and treatment of HNL with Cupriavidus pauculus infection in a patient with
Graves hyperthyroidism. Patients with Graves hyperthyroidism may have opportunistic infections due to reduction of the
ternary systems by methimazole or/and HNL, and a timely stop to methimazole use is critical to prevent subsequent
severe complications. Therefore, we need to be vigilant against rare bacterial infections among such patients. A bone
marrow culture may help search for the potential pathogen.

Ethics Statement
This case report was performed in line with the principles of Declaration of Helsinki. Ethical approval was not required
to publish the case report in accordance with the requirements of Wuhan Union Hospital’s clinical ethics committee.
Written informed consent was obtained from the patient for publication of this case report.
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