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Case Report. Although Primary HLH is rare in adults, 
mutations in HLH-associated genes involved in 
cytotoxic granule trafficking and exocytosis (PRF1, 
UNC13D, STXBP2, STX11, RAB27A, LYST, AP3B1, 
SH2D1A, and XIAP/BIRC4) can be detected in adult 
patients with HLH.1 An established link between 
malignancy and both congenital and acquired 
immunodeficiency is also well-recognised in medical 
literature.2 Dr Haas, in his evocative narrative "Primary 
immunodeficiency and Cancer Predisposition 
Revisted," beautifully articulates the concept that a 
"healthy" immune system's normal function serves as a 
defence against the emergence of malignancies. In 
contrast, a genetically compromised system may 
heighten the probability of their development.3 This case 
highlights the intricate diagnostic and therapeutic 
challenges involved when Hemophagocytic 
Lymphohistiocytosis (HLH) is associated with 
malignancy and an immune disorder. 

A 20-year-old male, born of a consanguineous 
marriage with no known comorbidities, presented with a 
month of high-grade, recurrent fever, chills, loose stools, 
abdominal pain, loss of appetite, and unintentional 
weight loss. Physical examination revealed marked 
splenomegaly (24cm) and generalised lymphadenopathy 
(the largest being 2cm). Initial laboratory work-up 
showed pancytopenia (hemoglobin 10.8 g/dL, total 
leukocyte count 4,900/µL with severe neutropenia at 
10%, and platelet count 27,000/µL) and elevated liver 
enzymes. Extensive testing for infectious causes was 
negative. Further investigations showed markedly 
elevated serum ferritin (4868.50 ng/ml) and Lactate 
Dehydrogenase (1343 U/l, normal range 120-246 U/l). 
Bone marrow aspiration showed an increased number of 
lymphocytes (40%) and hemophagocytosis by 
macrophages. (fulfilling 5 out of 8 required criteria 
according to HLH 2004, as shown in Table 1).4 A  

Table 1. Diagnostic criteria of hemophagocytic lymphohistiocytosis: 
HLH-2004.4 

Diagnosis will be established if either A) or B) is fulfilled  

A. Molecular diagnosis consistent with HLH 

B. Diagnostic criteria for HLH fulfilled (5 out of the 8 criteria 
shown below)  

1. Fever ≥38.5oC for ≥7 days  
2. Splenomegaly ≥3 finger breadths below the left subcostal 

margin 
3. Cytopenias affecting ≥2 of 3 lineages in peripheral blood  

● Hemoglobin ＜9 g/L  
● Platelets ＜100×109 /L  
● Absolute neutrophil count ＜1.0×109 /L 

4. Hypertriglyceridemia and/or hypofibrinogenemia   
      Fasting triglycerides ≥265 mg/dL, Fibrinogen ≤1.5 g/L 
5. Hemophagocytosis in the bone marrow, spleen or lymph node 
6. Low or absent NK cell activity (according to the local 

laboratory reference)  
7. Ferritin ≥500 g/L  
8. Soluble CD25 (sIL-2 receptor) ≥2,400 U/mL  

Abbreviations: HLH, hemophagocytic lymphohistiocytosis; NK, 
natural killer; sIL-2, soluble interleukin-2. Criteria in italics were 
present in the case mentioned. 
 
contrast-enhanced CT scan of the neck, chest and 
abdomen revealed hepatosplenomegaly and widespread 
non-necrotic lymphadenopathy, prompting a cervical 
lymph node biopsy. Histopathology showed effacement 
of nodal architecture by scattered large atypical 
mononuclear cells in a mixed inflammatory background. 
Immunohistochemistry (CD30+, CD15+ (subset), weak 
PAX5+, MUM1+, CD20-, CD3-, CD45-, OCT2-, 
EMA-) confirmed classic Hodgkin lymphoma (CHL) 
(Figure 1). Simultaneously, bone marrow biopsy 
revealed hypercellular marrow (80–90%) involved by 
CHL, along with a marked increase in histiocytes 
exhibiting prominent hemophagocytosis and 
emperipolesis, consistent with HLH (Figure 2). The  
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Figure 1. Cervical lymphnode biopsy showing large atypical mononuclear cells with lobated nuclei & prominent nucleoli, and mixed 
inflammatory cells in the background. 
 

 
Figure 2. Bone marrow biopsy showing emperipolesis and IHC marker positivity suggestive of Hodgkin’s Lymphoma and HLH. 
 
patient was started on dexamethasone and with 50% 
dose of etoposide (as per HLH-2004 protocol) along 
with ABVD chemotherapy. After cycle one, the fever 
resolved, blood counts normalised, and splenic size 
decreased, and he was continued on lymphoma-directed 
therapy. Given the advanced disease, brentuximab 
vedotin (BV) was added; the remaining five cycles of 
BV-AVD were completed uneventfully. The 
combination of gross splenomegaly and HLH prompted 
testing for an underlying genetic predisposition. Whole-
exome sequencing identified a pathogenic STXBP2 
splice-site mutation (c.1247-1G>C), diagnostic of 
FHL5, autosomal recessive inheritance. The patient and 
the family were counselled regarding the necessity of an 
allogeneic bone marrow transplant, but they decided to 
postpone the treatment, citing socioeconomic reasons.  

Six months after the primary therapy, the patient 
experienced a recurrence of fever, cytopenia, and 
systemic symptoms. His blood work suggested a relapse 
of HLH. Bone marrow and PET-CT showed no evidence 
of lymphoma recurrence. The patient responded to the 
re-initiated HLH-2004 protocol. HLA typing and 
clinical exome sequencing were performed for family 
members. A matched unrelated donor search failed. A 
10/10 HLA-matched brother was homozygous for the 
STXBP2 mutation, so a 7/10 HLA-matched, 
heterozygous sibling was chosen as the donor. The 
conditioning regimen was Fludarabine-Melphalan-

Antithymocyte Globulin, with Post-Transplant 
Cyclophosphamide + Calcineurin Inhibitors + 
Mycophenolate Mofetil for GVHD prophylaxis. 
Infection risks were managed with a prophylactic 
regimen comprising of intravenous immunoglobulin 
and dual antifungal therapy. Post-transplant 
complications included SARS-CoV-2 and 
Enteropathogenic E. coli infections. Leucocyte and 
platelet engraftment occurred on days +28 and +27, 
respectively. Chimerism was 100% donor at day +237. 

The STXBP2 (Syntaxin Binding Protein 2) gene 
mutation causes FHL5, an autosomal recessive disorder 
that impairs the cytolytic function of NK cells and CD8+ 
T lymphocytes, which is crucial for controlling viral 
infections and limiting immune system overactivity. 
These defects lead to uncontrolled immune activation 
and subsequent hypercytokinemia.5 

The association of STXBP2 mutation with 
malignancy, along with HLH, is limited to a few case 
reports. A Norwegian case report by Machaczka et al 
described a case of a 17-year-old girl with a biallelic 
STXBP2 mutation who developed life-threatening HLH 
and was treated with HLH-94 protocol with subsequent 
monthly IVIg due to hypogammaglobulinemia. Forty-
five months after initial diagnosis, the patient presented 
with rapidly progressive unilateral neck swelling, which 
was diagnosed as Hodgkin’s Lymphoma. She was 
treated with ABVD, IFRT and HSCT.6 We came across 
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another case from Pakistan by Mirza et al, with a 
presentation similar to our case. A 23-year-old male 
patient, initially diagnosed and treated as Hodgkin’s 
Lymphoma, went on to develop HLH after a year. He 
was found to have two pathogenic variants in the 
STXBP2 gene and was treated with allo-SCT with a full 
matched sibling, harbouring the same heterozygous 
mutation as the donor.7 Heterozygous STXBP2 
mutations have been identified in pediatric patients with 
Langerhans cell Histiocytosis8 and acute leukaemia9 
who also presented with HLH.  

A recently published Chinese study investigated 
whether germline mutations in FHL-related genes 
predispose individuals to mature T- and natural killer 
(NK)-cell lymphomas, specifically peripheral T-cell 
lymphoma (PTCL). Whole-exome and targeted next-

generation sequencing of paired germline and tumour 
DNA from 74 Chinese patients with T/NK-cell 
lymphomas revealed FHL-related germline mutations 
(UNC13D, STXBP2, PRF1, and STX11) in 18.9% of 
patients, despite no prior history of HLH or immune 
dysfunction.10 

This case contributes to the limited literature on 
STXBP2-associated disease within the context of HLH 
and malignancy. Early recognition and treatment are 
essential to improving survival outcomes. Genomic 
testing for related mutations is recommended for 
adolescents and young adults with malignancy-
associated HLH. Identification of these mutations can 
alter the treatment decisions, including the potential for 
hematopoietic stem cell transplantation (HSCT). 
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