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Table SI. Characteristics of the 54 patients.

Fig S1. Flow chart.

Fig S2. (A) Proportion of severe and non-severe cases,

according to time from alloHSCT to COVID-19 diagnosis.

(B) Breakdown of cases of COVID-19 by severity and

immunosuppressive treatment.

Data S1. Radiological findings.
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COVID-19 associated Kikuchi-Fujimoto disease

Case report

This 17-year-old male initially presented to the Accident and

Emergency department with a 3-week history of tender,

cervical lymphadenopathy, parotid gland enlargement and

fevers. In the weeks preceding his hospital attendance he

reported poor appetite, weight loss and fatigue. He had no

known allergies, took no regular medications and was fully
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up to date with all his childhood vaccinations. On direct

questioning, the patient reported some preceding loss of

smell, approximately 2 months previously. There was no his-

tory of any respiratory symptoms. He was attending school

and was a keen athlete. He had been given three courses of

antibiotics to treat any co-existing bacterial infection with no

improvement and was using ibuprofen/paracetamol, as

needed, for the fevers.

Blood tests confirmed a bicytopenia (Plts 61 9 109/l, neu-

trophils 0�5 9 109/l), erythrocyte sedimentation rate 6 mm/

h, lactate dehydrogenase 782 U/l, and c-reactive pro-

tein < 4 mg/ml. He had a transaminitis (alanine aminotrans-

ferase (ALT) 303 U/L). A glandular fever screen was negative

(Epstein-Barr virus IgG and IgM and cytomegalovirus IgG

and IgM all negative). HIV serology was negative. Mumps

polymerase chain reaction detected no viral RNA, but IgG

antibody was detected. Toxoplasma IgG antibody was not

detected.

Chest X-ray showed no mediastinal widening and the

patient’s lungs and pleural spaces were clear, with normal

cardiomediastinal contours. Cervical ultrasound showed mul-

tiple, pathologically enlarged left-sided neck lymph nodes

from levels I to V. The largest individual lymph node was

located within level V, measuring 1�3 cm in the short axis

dimension. There was also an enlarged left intraparotid

lymph node measuring 1.1 cm. The left parotid gland

demonstrated a heterogeneous, pseudonodular echo pattern,

suggestive of coexistent parotid inflammation. The right-

sided neck lymph nodes were normal; the appearance of the

submandibular, right parotid and thyroid glands were unre-

markable.

Abdominal ultrasound found no hepatomegaly or spleno-

megaly, with unremarkable kidneys, pancreas, gallbladder,

and urinary bladder.

Multiple 18-gauge core needle biopsies were undertaken of

a representative left-sided level V lymph node. On analysis,

this showed a necrotising lymphadenitis with no follicular

hyperplasia, atypia or malignancy; no lymphoid malignancy

was detected. Special stains performed on the biopsy showed

no evidence of acid-fast bacilli or fungi. The biopsy findings,

in conjunction with the clinical presentation and leukopenia,

(A)

(B)

Fig 1. (A) Haemotoxylin and Eosin (H&E) stain (409 magnifica-

tion) showing zones of necrosis. (B) H&E (4009 magnification) of

necrotic area demonstrating absence of neutrophils and crescentic

histiocytes.

(A)

(B)

Fig 2. (A) CD68 (4009 magnification) highlighting histiocytes. (B)

Histiocytes showing expression of myeloperoxidase (4009 magnifica-

tion).
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were in keeping with kikuchi-fujimoto disease (KFD) (Figs 1

and 2).

Given the history of anosmia, a SARS-COV-2 (COVID-19)

RNA swab was arranged, which was negative, but a serum

SARS-COV-2-IgG antibody test was positive, consistent with

previous exposure to COVID-19.

On a subsequent clinic review the patient was improving

with no further fevers or night sweats. The lymph nodes

were reducing in size and there was no ongoing parotid swel-

ling. His blood test results showed improvement in the

cytopenias (neutrophils 1�9 9 109/l, platelets 116 9 109/l)

and transaminitis (ALT 65 U/l). He had no personal or fam-

ily history of autoimmune conditions. Anti-nuclear antibod-

ies and rheumatoid factor were negative, and a liver

autoimmune profile was negative. His sense of smell has still

not returned to date.

Discussion

Kikuchi-Fujimoto disease, otherwise known as histiocytic

necrotising lymphadenitis, is a rare condition that usually

presents with a typical pattern of general flu-like symptoms

with posterior cervical, tender lymphadenopathy.1 Classic

examples will display blood results consistent with a low

neutrophil count, with a raised erythrocyte sedimentation

rate and raised C-reactive protein.2 In this case, there was

moderate neutropenia, but normal inflammatory markers at

the time of presentation. Imaging is often non-specific with

computed tomography findings often showing multiple

affected lymph nodes with homogeneity and perinodal

infiltration.3

The aetiology of KFD is a subject of debate. Although

multiple viruses have been linked to KFD, none have been

found to be consistently linked to the condition.4 One paper

found 55 cases of KFD occurring in association with connec-

tive tissue disease (most frequently this was systemic lupus

erythematosus).5 There is also an association between human

leukocyte antigen class II genes and KFD.6 There can be diffi-

culties in differentiating KFD from tuberculosis as the pre-

senting features have much overlap.7

Diagnosis remains reliant on histological analysis of a lymph

node biopsy. Lymph node biopsy typically shows sheets of

non-suppurative, non-caseating necrosis, karyorrhectic nuclear

debris and proliferating mononuclear cells, including histio-

cytes (many with characteristic crescentic nuclei), lymphoid

cells and plasmacytoid monocytes.8 The histiocytes in KFD

characteristically co-express CD68 and myeloperoxidase

(MPO), whilst plasmacytoid monocytes are CD68+ MPO-.9

COVID-19 has been associated with other inflammatory

conditions, including multisystem inflammatory syndrome in

children (MIS-C); however, there is a poor understanding of

the mechanism behind this response currently.10 COVID-19

has also been implicated in immunological complications,

such as macrophage activation syndrome and cytokine storm

syndrome, which has led to the wider use of anti-inflamma-

tory treatments.11

This case highlights an unusual presentation of COVID-19

in a young patient. Although there is no conclusive proof

that KFD was triggered by COVID-19 in this case, the tem-

poral link suggests an association between the virus and this

rare disease. As far as we are aware, there are no previous

recorded cases of KFD associated with COVID-19 infection.

Further work is needed to understand the possible correla-

tion between this virus and KFD.
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