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ABSTRACT 

Introduction and objective: Haemophagocytic lymphohistiocytosis (HLH) is a rare, life-threatening hyperinflammatory 
syndrome that may follow viral infections. We present a case of a 12-month-old boy who developed disseminated 
intravascular coagulation (DIC) and fulfilled HLH diagnostic criteria following influenza A virus infection. Extensive 
diagnostics excluded a genetic cause. Treatment based on the HLH-2018 protocol led to full recovery. This case emphasizes 
the importance of considering HLH in infants with severe systemic inflammation and coagulopathy, even in the absence of 
EBV infection. Early recognition and appropriate therapy are essential to improve outcomes. 
Results. This case report describes a 12-month-old boy with haemophagocytic lymphohistiocytosis (HLH) and disseminated 
intravascular coagulation (DIC) following influenza A infection. Despite negative genetic testing, the patient met HLH 
diagnostic criteria. Treatment per HLH-2018 protocol was successful. The case underscores the importance of early 
recognition of HLH in viral infections beyond Epstein-Barr virus. 

KEYWORDS 

Haemophagocytic Lymphohistiocytosis, HLH, Disseminated Intravascular Coagulation, DIC, Influenza a Virus 

CITATION 

Marianna Chmiel, Artur Tumiński, Gabriela Kapłon, Weronika Perczyńska, Julia Szczotka, Gabriela Szpila, Aleksandra Sokół, 
Anna Kamieniak, Karolina Glajcar, Remigiusz Flakus, Żaneta Kania, Dominika Gieroba. (2025) Haemophagocytic 
Lymphohistiocytosis as a Complication of Viral Infection in a Child – Case Report. International Journal of Innovative 
Technologies in Social Science. 3(47). doi: 10.31435/ijitss.3(47).2025.3913 

COPYRIGHT 

© The author(s) 2025. This article is published as open access under the Creative Commons Attribution 4.0 
International License (CC BY 4.0), allowing the author to retain copyright. The CC BY 4.0 License permits the content 
to be copied, adapted, displayed, distributed, republished, or reused for any purpose, including adaptation and commercial 
use, as long as proper attribution is provided. 

 

 

Introduction 

Haemophagocytic lymphohistiocytosis (HLH) is a life-threatening condition characterised by 

hyperactivation of the immune system in the form of uncontrolled activation of cytotoxic lymphocytes and 

macrophages which secrete cytokines that cause tissue damage [7]. The disease may be primary (genetic basis) 

or secondary (complication of infection, malignancy or autoimmune disease) [9]. The most common infectious 

agent triggering HLH is Epstein-Barr Virus (EBV), but other pathogens are also known to cause the disease, 

mainly viruses [2]. A dangerous condition that can accompany this syndrome is disseminated intravascular 

coagulation (DIC), which involves activation of the coagulation system, leading to intravascular fibrin 

formation and subsequent closure of small and medium-sized blood vessels [14]. 
 
Case report 
A 12-month-old infant was referred to the Department of Pediatrics, Haematology and Oncology for 

coagulation disorders and thrombocytopenia. The boy had had a history of vomiting and fever and symptoms 
of upper respiratory tract infection for several days prior to admission. Due to confirmation of influenza in 2 
family members, outpatient treatment with oseltamivir was recommended. On day 3 of the fever, the parents 
went to hospital due to the child's weakness and massive swelling of the right upper limb. On admission, the 
boy was in a severe general condition, wheezing, and sleepy. On physical examination, pale skin, generalised 
oedema, significantly increased in the right upper limb, oedema of the fifth finger of the left hand with its 
bruising, petechiae on the left upper limb, accelerated breathing, tachycardia, hepatosplenomegaly were found. 
Laboratory tests performed on admission showed high inflammatory markers (C-Reactive Proteine (CRP) 
286.69mg/dl,  Procalcitonin (PCT) 239.82ng/dl, IL-6 2420pg/dl), reduced haemoglobin levels (8.3g/dl), 
significantly decreased thrombocyte count (6x10^3/ul), decreased antithrombin III activity (29%), prolonged 
activated partial thromboplastin time (APTT) (50.9s), prolonged prothrombin time (16.4s), decreased 
fibrinogen (187mg/dl), markedly elevated D-dimers (13523ng/mL), elevated lactate concentration 
(1.55mmol/l), elevated Lactate Dehydrogenase (LDH) activity (608U/l), reduced total protein concentration 
(4.2g/dl), hypoalbuminaemia (2.2g/dl), hyponatraemia (133.7mmol/l), hyperferritinaemia (1999ug/l), elevated 
urea (69.2mg/dl) and Blood urea nitrogen (BUN) (32.3mg/dl)). Blood and urine cultures were sterile. On the 
basis of the clinical condition and laboratory abnormalities, DIC was diagnosed as a generalized inflammatory 
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reaction syndrome secondary to influenza virus infection. Hydration and forced diuresis, empirical broad-
spectrum antibiotic therapy, antithrombin was administered, coagulation abnormalities were balanced, and red 
blood cell and platelet concentrates were transfused. The study confirmed influenza A virus infection and 
excluded infection with influenza B virus, Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2), Respiratory Syncytial Virus (RSV), Epstein-Baar Virus (EBV), Cytomegalovirus (CMV), Human 
Immunodeficiency Virus 1 (HIV-1), Hepatitis B Virus (HBV), Hepatitis C Virus (HCV). An elevated COVID-
19 IgG antibody level of 230.0 BAU/ml (normal <33.8) was demonstrated. A computed tomography scan of 
the head showed no features of bleeding, a chest radiograph showed no inflammatory changes in the lungs. 
Cerebrospinal fluid examination ruled out meningitis, but showed macrophages with features of phagocytosis. 
After the boy's condition stabilised, the fever recurred on day 5 of hospitalisation, laboratory tests showed 
worsening anaemia , thrombocytopenia, increasing ferritinaemia, hypofibrinogenemia. The patient met 5 of 
the 8 of the HLH diagnosis criteria according to the HLH-2018 protocol, so treatment was implemented 
according to the protocol. 

 
Table. 1. The comparison of the patient’s clinical presentation with criteria for the diagnosis of HLH [5] 

 

Criteria for diagnosis of HLH Laboratory test results 

Fever ≥38.5°C present 

splenic enlargement present 

peripheral blood cytopenias ≥2 of 3 lines (haemoglobin 
<9 g/dl, platelets <100 000/µl, neutrophils <1000/µl) 

haemoglobin 8.3g/dl 
platelets 17000/ul 

hypertriglyceridaemia (fasting ≥3 mmol/l [265 mg/dl]) 
and/or hypofibrinogenemia (<1.5 g/l) 

absent 

hyperferritinaemia ≥500 µg/l hyperferritinaemia 1999ug/l 

haemophagocytes in bone marrow, cerebrospinal fluid or 
lymph nodes 

haemophagocytes in cerebrospinal fluid 

reduced or absent NK cell activity absent 

sCD25 concentration ≥2400 U/ml sCD25 concentration 3473U/ml 

 
Genetic testing by Next Generation Sequencing (NGS) revealed no typical mutations for the congenital 

form of HLH. In accordance with the treatment protocol, an evaluation was performed at week 9 of treatment 
finding a good response to treatment, which allowed the completion of treatment for the secondary, non-
familial form of HLH. 

 
Discussion 
According to the literature, EBV is the most common pathogen complicating the course of HLH and, in 

children, the most important initiating factor of this disease process [9,6,15]. EBV infection was not confirmed 
in the presented patient. In the case described, the likely trigger for the excessive immune response leading to 
the development of HLH symptoms was a viral infection. Influenza was confirmed by an antigen test in the 
child's parents a few days before the onset of symptoms, and at the same time the child had high levels of anti 
COVID-19 IgG, so it is conceivable that one or both viruses may have been involved in the pathogenesis of 
the child's disease. 

To date, few cases of haemophagocytic lymphohistiocytosis associated with influenza virus have been 
described [6,4]. There are known cases of children in whom the causative agent of HLH was influenza virus. 
A case of a 10-month-old child with HLH secondary to influenza B virus infection, which was confirmed by 
PCR, has been described. The child presented with fever and cough for 6 days, two episodes of convulsions, 
in addition to splenomegaly, anaemia, thrombocytopenia, hypertriglyceridaemia, hyperferritinaemia, among 
others. Lymphohistiocytosis secondary to influenza B virus infection was diagnosed. Due to the absence of 
recurrence and the child's good development, primary HLH was not excluded [10]. 

Another case describes a 4-year-old boy with fever, myalgia, malaise, cough, respiratory distress and 
diffuse petechiae. The patient was diagnosed with H1N1 influenza virus infection by Polymerase chain 
reaction (PCR). Due to persistent fever, severe pancytopenia, hyperferritinaemia, hypertriglyceridaemia, 
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hepatosplenomegaly and hypofibrinogenemia, HLH was diagnosed. In addition, a bone marrow aspiration was 
performed and the results showed haemophagocytosis [4]. 

Haemophagocytic lymphohistiocytosis can also be caused by SARS-CoV2, but the majority of cases 
described are in adults [13]. These diseases may overlap, and additionally may co-occur with coagulation 
disorders, including DIC [3]. However, a case is described of a 2-year-old boy who was confirmed to be 
infected with SARS-CoV-2 virus by Reverse transcription polymerase chain reaction (RT-PCR) test. Two 
weeks after the negative SARS-CoV-2 virus test, the patient's condition worsened, with decreased 
haemoglobin, thrombocytopaenia, hyperferritaemia, bone marrow aspirate showed features of phagocytosis, 
in addition to increased D-dimers. The H-score estimated from the 2014 H-score was 239, indicating a 98%-
99% probability of HLH [12].  

DIC can be a condition secondary to infection, especially in the course of severe sepsis (approximately 
30-60%)[1]. There are known cases of DIC in the course of influenza virus [5]. Disseminated intravascular 
coagulation may co-occur with HLH [11]. 

 
Conclusions 
In summary, viral infections can give rise to rare complications, such as haemogagocytic 

lymphohistiocytosis or disseminated intravascular coagulation. These are life-threatening conditions, so early 
detection and implementation of appropriate treatment is important. Influenza or COVID-19 vaccination 
appears to be an appropriate prophylaxis for such conditions. 
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