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Dear Editor, 

Kikuchi-Fujimoto disease (KD) is a self-limiting histiocytic necrotizing lymphadenitis. A 

case of KD following administration of the BNT162b2 mRNA COVID-19 vaccine was recently 

reported (1). Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening hyperinflammatory 

state, brought on by uncontrolled histiocytes, macrophages and T-cell activation, which have also 

been occasionally observed after BNT162b2 vaccination (2). KD and HLH present overlapping 

pathogenesis and symptoms, and their association has been previously described in children and 

adult patients (3)(4). Here, we report the first case of KD associated with HLH following the 

BNT162b2 mRNA COVID-19 vaccination. 

A 38-year-old previously healthy woman was admitted to the hospital with a history of a 

fever of 40° C for more than 10 days, associated with chills and fatigue. She presented with a 

diffuse cutaneous eruption of erythematous papules, that were subsequently confluent (Figure 1 A-

B). She was previously treated with antibiotics (amoxicillin and clavulanic acid, followed by 

teicoplanin and doxycycline), with no improvement. The first dose of the vaccine was administered 

two months after giving birth to a healthy baby. Three weeks before the onset of fever, the patient 

received a second dose of the BNT162b2 mRNA COVID-19 vaccine, inoculated in the same left 

arm as the first dose. At hospital admission, her nasopharyngeal swab for SARS CoV-2 PCR was 

negative; SARS CoV-2 IgG antibodies were positive (>2.080 BAU/mL; cut-off: 33.8 BAU/mL; 

LIAISON SARS-CoV-2 TrimericS IgG, Diasorin, Saluggia, Italy). 

Her physical exam was normal except for the cutaneous rash and multiple enlarged tender 

lymph nodes in the left axillary zone, confirmed by a contrast-enhanced computed tomography 

(CT) exam (Figure 1, C-D). 

Laboratory tests showed bi-cytopenia with leukopenia and anemia (neutrophil count, 0.9 x 

109/L; lymphocyte count, 0.3 x 109/L, hemoglobin, 9.8 g/L), increased lactate dehydrogenase and 

transaminase levels, high serum ferritin levels (500 µg/L), mild hypertriglyceridemia (225 mg/dL) 

and normal fibrinogen. Her serum soluble interleukin-2 receptor (IL-2R) level was increased to 



2.610 U/mL (normal value 223-710) and her natural killer (NK) cell count was low (<35 cells/µL, 

normal value 200-400). IL-6, IL-8 and IL-10 levels were normal, but the tumor necrosis factor 

(TNF) level was increased. The patient underwent a bone marrow aspiration and trephine 

procedure, which showed hemophagocytosis (Figure 2, A-C). A diagnosis of HLH was confirmed 

based on the fulfilment of six out of eight criteria HLH-2004 diagnostic criteria  (5), An excisional 

lymph node biopsy of the left axillary was additionally performed. Histopathological examination 

of the lymph node revealed histiocytic necrotizing lymphadenitis, characterized by paracortical, 

well-circumscribed necrotic areas with karyorrhexis and fibrin deposits. Immunohistochemistry 

revealed numerous CD68-positive histiocytes as well as several CD3-positive T cells and few 

CD20-positive B cells. All these features are considered typical of KD (Figure 2, D-F).  

Further analysis did not show ongoing infections of HCV, HBV hepatitis virus, HIV, 

Toxoplasma, Rubeovirus, Brucella, Leptospirosis, Bartonella, Chlamydia, Morbillivirus, 

Mycoplasma or Yersinia. The tuberculosis Quantiferon test was also negative. Epstein Barr virus 

(EBV), Parvovirus B19, Cytomegalovirus, JC virus and Herpes-6 DNA were also absent. 

Antinuclear antibodies (ANA), antibodies to double-stranded DNA (anti-dsDNA), and antibodies to 

extractable nuclear antigens (anti-ENA) were absent, and rheumatoid factor test was negative. Both 

complement C3 and C4 serum levels were normal. 

The patient was promptly initiated on steroids (methylprednisolone 1 mg/kg i.v.), according 

to the recommended treatment for HLH. Sudden fever lysis was observed and clinical conditions 

improved.  Methyl-prednisone was substituted with prednisone (1 mg/day) at hospital discharge 1 

week later. This schedule was maintained for a further 2 weeks, changed to half dosage for 3 more 

weeks, then tapered in the following 3 weeks. IL-2R levels decreased to 1.170 U/mL and 740 U/mL 

after 2 and 3 weeks of steroid treatment, respectively, and reached normal levels (460 U/mL) after 4 

weeks. NK cells also returned to normal levels. The patient is doing well and follow-up is still 

ongoing. 



To the best of our knowledge, this is the first case of KD associated with HLH following 

COVID-19 vaccination. HLH is a severe hyperinflammatory syndrome, secondary to aberrant 

cytokine production and uncontrolled histiocyte activation, following infections, in particular EBV, 

hematological malignancies, autoimmune diseases, hematopoietic stem cells or organ 

transplantation. It is characterized by cytopenia, unremitting fever, hepatic dysfunction and a fatal 

multiple organ failure without early recognition and prompt treatment. First line of treatment is 

steroids and or immunoglobulins, with added etoposide in poor responders (5). KD is a self-limiting 

histiocytic necrotizing lymphadenitis  that commonly occurs in Asia, although it is present globally 

(6). It is characterized by fever, lymphadenopathy and leukopenia, may be associated with a skin 

rash, and is mainly characterized by transient red, millet-sized maculopapules (7). Since no skin 

biopsy was done, it remains unclear whether the skin rash was associated with KD or represented a 

possible adverse effect of teicoplanin (Figure 1 A-B). KD pathogenesis is unknown, although it is 

believed to be a consequence of an aberrant immune response of T cells and histiocytes to an 

immunogenic antigen. An association with organisms such as Toxoplasma, Cytomegalovirus, 

Varicella-Zoster virus, EBV, Human Herpes virus-6, HIV, and Yersinia enterocolitica, has been 

suggested, even without convincing evidence. Moreover, a possible association with autoimmune 

disorders, including antiphospholipid antibody syndrome and mixed connective tissue disease, has 

been reported (1). Steroids and immunoglobulins treatment may be beneficial. The association 

between HLH and KD has been described in both children and adults patients and has a potentially 

fatal outcome if left untreated (3)(4)(8). Some authors reported that that CD8+ T lymphocytes in 

patients with HLH-KD may be excessively activated, altering the course of the self-limited KD 

progress and resulting in HLH (8). 

Both HLH and KD have recently been described after the BNT162b2 mRNA COVID-19 

vaccination (1)(2). Notably, after the mass vaccination against COVID-19, a vaccine-associated 

hypermetabolic lymphadenopathy (VAHL) in the axillary or supraclavicular lymph nodes, 

ipsilateral to the vaccination site, has been reported (9)(10)(11). This is frequently observed after 



BNT162b2 administration, with higher intensities following the booster dose, and lasting until 3 

weeks after vaccination. We hypothesize that our patient first developed a left-axillary VHAL 

following two ipsilateral vaccine dose inoculations, followed by a systemic inflammatory response 

syndrome (SIRS) with KD features in the axillary lymph nodes, and HLH symptoms as a systemic 

inflammatory reaction. Dermal histiocytes and macrophages represent the first resident antigen-

presenting cell (APC) transfected by the mRNA vaccine that presents antigenic peptides on major 

histocompatibility (MHC) class I and MHC class II molecules of CD4+ and CD8+ cells, resulting 

in immune response expansion. Additionally, intramuscular vaccine injection leads to a local 

increase in proinflammatory cytokines, which forming an immune-stimulatory environment in 

draining axillary lymph nodes (12). It remains unclear whether an alternate arm inoculation in our 

patient might have been less immune-reactive.  

In conclusion, we described the first case of KD associated with HLH following COVID-19 

vaccination. This is a rare event and does not compromise the safety and efficacy of   the 

BNT162b2 mRNA vaccine in the fight against COVID-19. Physicians should be aware of rare 

systemic inflammatory reactions that require an early diagnosis and treatment. 
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Figure legends 
 

Figure 1. Patient’s clinical and radiological findings. A and B) Diffuse maculo-papular skin 
rash; C and D) CT scan showing left axillary lymph nodes enlargement. 

Figure 2. Lymph node and bone marrow histological findings. A) Increased diffusion of 
histiocytes (brown color) in the bone marrow trephine biopsy; CD68 (PGM1) stain, 10X 
magnification; B) An histiocyte showing phagocytosis of hemopoietic elements; CD68 (PGM1) 
stain, 60X magnification; C) Histiocytes showing phagocytosis of red cells, platelets, erythroid 
precursor cells; hematoxylin-eosin stain, 60X magnification; D) A low power view of the lymph 
node showing paracortical necrotizing zones (N) in an otherwise preserved architecture; 
hematoxylin-eosin stain; E) The paracortical necrotizing areas were characterized by many reactive 
T lymphocytes, as showed by immunohistochemistry for CD3; 10X magnification; F) The 
immunostaining for CD68 revealed numerous histiocytes within the necrosis; 10X magnification.  
 
 
 
 






