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ABSTRACT
Background: Autoimmune diseases are not contraindications for immune checkpoint inhibitors (ICI) therapy in patients 

with cancer. However, immune-related adverse events (irAEs) are frequently observed in patients receiving ICIs 

including dermatitis, thyroiditis, colitis, and pneumonitis. Thrombocytopenic purpura, aplasia, and haemophagocytic 

lymphohistiocytosis (HLH) are rarely observed during ICIs.

Case description: We report the case of a male patient with pre-existing untreated HLA B27 and ankylosing spondylitis 

with gastric cancer and liver metastases. The 79-year-old man was treated with anti-HER2 trastuzumab and anti-PD-1 

nivolumab. Seventeen days after the seventh cycle of treatment, he presented at the emergency department with acute 

fever, confusion, and hypotension. Laboratory results showed pancytopenia, and elevation of ferritin and triglyceride. 

No infections were detected. Although not seen in a bone marrow biopsy, clinical presentation, and absence of infection, 

together with an H-score of 263, indicated HLH. The patient was treated with dexamethasone for four days and discharged 

on a tapering dose of steroids. At the two-month follow-up, clinical presentation was normal and blood test almost 

normalised. At 8 months, no liver metastases were observed. 

Conclusions: In a patient with a pre-existing autoimmune condition, immunotherapy led to the development of HLH, which 

was controlled by glucocorticoid. Absence of the feature of haemophagocytosis in the bone marrow biopsy did not exclude 

the diagnosis, as HLH can occur in the spleen or in the liver. Glucocorticoid therapy did not prevent the anti-cancer effect of 

ICIs, and liver metastases disappeared 8 months post-HLH. This case warrants further research on the interplay between 

autoimmunity and ICI response, as well as ICI-induced irAEs.
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The combination of acute onset of fever post ICIs and 

pancytopenia with extreme elevation of ferritin, LDH and 

TG in the absence of COVID-19 suggested HLH. A bone 

marrow biopsy was performed and revealed an aplastic bone 

marrow without definite evidence of haemophagocytosis 

or infiltration from malignancy (Fig. 1). The H-score was 

calculated at 263. The H-score, which encompasses 

common clinical criteria (known immunosuppression, 

high temperature, organomegaly), laboratory results 

(triglyceride, ferritin, serum glutamic oxaloacetic 

transaminase, fibrinogen, cytopenia) and one cytologic 

parameter (haemophagocytosis features on bone marrow 

aspirate) are commonly used to assess HLH diagnosis[2]. A 

score greater than 250, together with clinical presentation 

in the absence of detected infection strongly indicated HLH; 

trastuzumab was then withheld. 

The patient was treated with dexamethasone 40 mg daily for 

4 days with a significant clinical improvement. After three 

weeks, his ferritin levels normalised at 175, triglyceride at 

0.96 mmol/l and CRP at 0.7 mg/l. The blood counts showed 

3.8 × 109/l neutrophils, haemoglobin of 94 g/l and platelets 

at 109 × 109/l. He was discharged on a tapering dose of 

steroids. On a 2-month follow-up, the patient continued to 

demonstrate improvement (Table 1). At 8 months, the patient 

presented no HLH signs. 

INTRODUCTION
Haemophagocytic lymphohistiocytosis (HLH) is a rare and 

potentially fatal condition of immune hyperactivation. While 

primary HLH results from mutations related to cytotoxic 

pathways, secondary HLH can be triggered by malignancies, 

autoimmune diseases and medications including ICIs. The 

enhancement of immune responses upon ICIs treatment 

can reinvigorate anti-tumour immune surveillance, 

sometimes at the cost of immune-related adverse events 

(irAEs), which frequently include dermatitis, thyroiditis, 

colitis, pneumonitis, and rarely immune thrombocytopenic 

purpura, aplasia and HLH. In absence of identified factors 

contributing to the development or protection against irAEs, 

their morbidity remain important[1].

 

CASE DESCRIPTION
A 79-year-old male presented with stage 4 gastric 

adenocarcinoma with liver metastasis positive for human 

epidermal growth factor receptor 2 (HER2). He was treated 

with subtotal gastrectomy and adjuvant immunotherapy 

including trastuzumab, a humanised anti-HER2 monoclonal 

antibody, and nivolumab, an anti-PD-1 monoclonal antibody. 

His past medical history was remarkable for untreated 

ankylosing spondylitis being positive for HLA B27 and 

Paget’s disease. Initially, cycles of immunotherapies 

were well tolerated and led to the disappearance of liver 

metastasis. However, he presented at the emergency room 

17 days post his seventh cycle of trastuzumab and nivolumab 

therapy, with acute fever up to 39.3°C, heart rate at 78/min, 

blood pressure 120/70, respiratory rate of 20 breaths/min 

and saturation at 98%. Although confused, the patient was 

cooperative and calm. The physician examination did not 

identify possible sources of infection and no abdominal 

mass, enlarged lymph node or hepatosplenomegaly were 

observed. Laboratory findings (summarised in Table 1) 

revealed a new onset of pancytopenia with high neutrophils, 

lymphocytes, haemoglobin, and platelets. The ferritin level 

was extremely elevated at 57,962 µg/l, triglyceride (TG) at 

3.4 mmol/l, lactate dehydrogenase (LDH) at 2,756 U/l and 

C-reactive protein (CRP) at 162 mg/l. Fibrinogen levels 

were low. Liver function test showed elevated aspartate and 

alanine aminotransferase (AST and ALT). Blood, urine, and 

sputum cultures were all negative as well as COVID-19, HIV 

and viral hepatitis B and C tests. Epstein Barr virus DNA was 

detected in the blood at 1,023 copies/ml. Cytomegalovirus 

DNA levels were below level of detection. 

LEARNING POINTS
• Haemophagocytic lymphohistiocytosis (HLH) post seventh cycle of trastuzumab (anti-HER2) and nivolumab (anti-PD-1) 

was controlled with glucocorticoid.

• Breach of tolerance was due to immunotherapy-induced HLH in a patient with pre-existing autoimmune condition (HLA 

B27- positive ankylosing spondylitis).

• There was a complete disappearance of liver metastases 8 months post-HLH.

Figure 1. Bone marrow biopsy: Essentially acellular/aplastic marrow 

with no definite haematopoiesis identified.
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Variable
Reference 
Range*

At presentation  On discharge
2-month
follow-up

8-month
follow-up

Haemoglobin (g/l) 140–175 85 73 104 135

Haematocrit (%) 42–50 27 22 32 40

Mean corpuscular vol-ume (fl) 80–96 66.1 74.5 79.6 89.8

Platelet count (×109/l) 150–400 48 176 214 174

White blood cells (×109/l) 4–11 1.7 2.7 3.2 3.8

Neutrophils (×109/l) 1.8–7.5 0.76 1.89 1.89 2.76

Lymphocytes (×109/l) 1.2–3.5 0.9 0.56 0.8 0.78

Monocytes (×109/l) 0.2–0.8 0.7 0.2 0.32 0.28

Eosinophils (×109/l) 0–0.5 0 0 0.14 0.02

Basophils (×109/l) 0–0.2 0.01 0 0.03 0.01

Total Bilirubin (µmol/l) 1.7–18.9 16.1 21.3 6.7 14.4

ALT (U/l) 6–45 43 36 10 10

AST (U/l) 6–35 196 34 15 13

ALP (U/l) 56–120 50 54 52 45

Na (mmol/l) 133–143 132 139 129 143

K (mmol/l) 3.5–5 3.5 4.3 3.9 4.5

HCO3 (mmol/l) 23–29 27 27 27 31

Creatinine (µmol/l) 55–110 82 77 63 74

Lactate dehydrogenase (U/l) 110–220 2,756 611 159 117

C-reactive protein (mg/l) 0–10 162.3 18.8 0.5 0.4

Prothrombin time (s) 9.4–12.9 16.3 16.4 15.5 15.6

Fibrinogen (g/l) 2–4.5 1.13 1.07 2.26 Not done

D-Dimer (ng/ml) <500 Not done 2,930 Not done Not done

Ferritin (µg/ml) 140–700 57,962 734.4 16.1 109.6

Triglyceride (mmol/l) 0–15 3.4 1.52 2.03 1.5

HIV Ab/Ag Not detected Not done Not done Not done

CMV DNA (copies/ml) Not detected Not done Not done Not done

EBV DNA (copies/ml) Not done 1,023 Not done Not done

Anti-nuclear antibodies Negative Not done Not done Not done

Thyroid stimulating hor-mone 
(mIU/l)

0.4–464 0.54 0.8 0.67 0.62

Table 1. Blood lab results at presentation, on discharge, and at 2- and 8-month follow-up.

DISCUSSION
HLH is a severe systemic inflammatory disorder that is 

characterised by fever, cytokine release syndrome, cytopenia 

and multi-organ failure[3,4]. An emerging trigger of HLH 

seems to be related to the usage of ICIs, including nivolumab. 

Only a handful cases of HLH have been reported contrasting 

with the frequent other irAEs that can affect up to 40% of 

patients receiving immunotherapy[4,5]. The development 

of autoimmunity on ICIs can predict cancer response, as 

indicated by the total disappearance of liver metastasis post-

HLH in our patient. However, although not contraindicated, 

some reports showed association between pre-existing 

autoimmune diseases and severe irAEs[6-8]. The absence of 

the feature of haemophagocytosis in the bone marrow biopsy 

did not exclude the diagnosis, as haemophagocytosis can 

occur outside the bone marrow in the spleen and/or the liver. 

The cytokine storm may have contributed to the decrease 

of the three haematopoietic lineages. The patient’s clinical 

features including fever, confusion with pancytopenia, 

elevated ferritin, hypofibrinogenemia, elevated TG and 

hepatitis strongly indicated HLH. The combination of 

relevant clinical manifestations with key laboratory markers 

led to a validated H-score of 263, strongly supporting the 

diagnosis of HLH.

* Reference values displayed are used for adult men at Royal Victoria Hospital Montreal, Canada. Reference values may vary from one 

population to another and from one hospital to another.
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When treated early, HLH can be managed with steroids 

and addressing the underlying trigger. However, severe 

forms may require intravenous immunoglobulin and/or anti-

cytokines interleukin-1 inhibitors[4,9], and/or chemotherapy 

such as etoposide, in addition to steroids.

The timing of HLH onset in this case occurring at the 

seventh cycle of his anti-PD-1 suggests the presence of an 

unidentified trigger or resulting from a cumulative effect of 

the immunotherapy. We have summarised HLH case reports 

secondary to PD-1 inhibitors in Table 2. We did not find any 

case of HLH related to anti-HER2 usage[10,11]. Of note, the use 

of steroid for the treatment of irAEs did not negate the anti-

cancer effect of ICIs. 

HLA B27 gene polymorphism is associated with a 

predisposition to autoimmune diseases, including ankylosing 

spondylitis, anterior uveitis and recurrent HLH[12,13]. 

Mechanistically, HLA B27 presentation of microbial peptides 

cross-reacting to self-antigens leads to CD8+ cytotoxic T 

lymphocytes activation, a function directly enhanced by 

the anti-PD-1 therapy[14]. Thus, HLA polymorphisms are 

currently being explored as a possible factors predicting ICI-

induced irAEs such as diabetes and thyroid dysfunction[5]. 

Thus, the mechanism is probably related to disrupted self-

tolerance following ICI, resulting in autoimmunity[15]. In 

one study with 530 participants, no association was found 

between HLA polymorphisms and haematologic irAEs[16].

 

CONCLUSION
This report presents a rare manifestation of HLH occurring 

post-immunotherapy in a patient with HLA B27-positive 

ankylosing spondylitis, underlining a possible relationship 

between these factors. While the mechanism associating 

HLA B27 and ICI-induced HLH remains poorly understood, 

future studies will be needed to explore the relationship 

between autoimmunity and severe irAEs such as HLH 

and tumour response, ultimately guiding clinicians in risk 

assessment and personalised patient care.

Cancer type
Autoimmune 
disease

PD1 inhibitor

Haemopha-gocytic 
lym-phohistio-
cytosis (HLH) 
occurrence in 
relation to PD1 
inhibitor use 

Treatment Outcome

49-year-old male 
thymic carcinoma[17] Psoriasis Pembrolizumab

1 year after 
initiating 
pembrolizumab 

Steroids, 
intravenous 
immunoglobulin, 
and anakinra

Patient deceased

50-year-old female 
thymic carcinoma[6] Sjogren’s syndrome Pembrolizumab

7 days after 
initiating 
pembrolizumab 

Dexamethasone and 
etoposide

Patient survived

70-year-old male 
lung squamous cell 
carcinoma[6]

Positive for anti-
nuclear antibodies, 
absence of auto-
immune disease

Pembrolizumab
7 days after 
initiating 
pembrolizumab 

Dexamethasone, 
etoposide

Patient survived

Table 2. Cases of HLH induced by PD-1 inhibitors in patients with pre-existing autoimmune disease.
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