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ABSTRACT
Haemophagocytic lymphohistiocytosis (HLH) is a clinico-pathologic entity caused by increased proliferation 
and activation of benign macrophages with haemophagocytosis throughout the reticulo-endothelial system. 
Virus-associated HLH is a well-recognised entity. Although majority of parvovirus B19 associated HLH does not 
require any specific treatment and carries good prognosis, outcome of children is worse than adults. We report 
here a case of HLH associated with acute parvovirus B19 infection in a young healthy patient with underlying 
hereditary spherocytosis, with bone marrow findings typical of parvovirus infection. Although this patient 
had spontaneous recovery of cell counts, he succumbed due to complication from prolonged ventilation. 
Unexpectedly, his immunoglobulin levels were inappropriately normal despite on-going ventilator associated 
pneumonia, which reflects inadequate humoral immune response towards infection.
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Introduction
Haemophagocytic lymphohistiocytosis (HLH) is a clinico-
pathologic entity caused by a defect in inflammatory signals 
that results in increased proliferation and activation of 
benign macrophages with haemophagocytosis throughout 
the reticulo-endothelial system (1). The disease is seen in 
all ages and has no predilection for race and sex (2). 

HLH is a reactive process resulting from an uncontrolled 
immune response triggered by different stimuli with an 
underlying inherited or acquired inability to regulate 
this trigger. Persistent stimulation of lymphocytes and 
histiocytes results in hypercytokinemia, leading to 
characteristic symptoms of HLH (3).

Characteristic symptoms of HLH are prolonged fever, 
hepatosplenomegaly and cytopenias. Other features of 
HLH is the presence of haemophagocytosis typically seen 
in involved organs such as liver (4) as well as bone marrow 
(5). However, haemophagocytosis is initially absent in 
majority of patients. In patients with pre-existing chronic 
haemolysis, parvovirus induced transient aplastic crisis 

may lead to severe anaemia (6). The typical changes in the 
bone marrow of patients with HLH secondary to parvovirus 
B19 infection are haemophagocytosis of mature and 
immature hematopoietic cells, in addition to myeloid and 
erythroid hypoplasia, as well as variable megakaryocyte 
hyperplasia (7). Intranuclear parvovirus B19 inclusions in 
red cell precursors have rarely been described in patients 
with transient aplastic crisis. Other laboratory values that 
suggest HLH include high ferritin, raised triglycerides, 
transamininitis, increased bilirubin and sCD25 (alpha-chain 
of the soluble interleukin-2 receptor) levels, and decreased 
fibrinogen. Although all these symptoms are characteristic, 
none is specific (2).

HLH can be categorised into genetic and acquired form, 
based on aetiology. The genetic form of HLH includes 
familial HLH, and those associated with other primary 
immunodeficiency syndromes. Familial HLH is an autosomal 
recessive disease caused by several mutations in the NK/T-
cell cytotoxic pathway. Immune-deficiency syndromes 
known to be associated with HLH include Chediak-Higashi 
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syndrome, Griscelli syndrome type 2, Hermansky-Pudlak 
syndrome type 2 and X-linked proliferative syndrome (2).

Acquired HLH is often subcategorised into infection-
associated HLH, malignancy-associated HLH and HLH in 
association with autoimmune disease (5). It has also been 
reported in patients receiving immunosuppressive therapy 
after transplant (2). The true incidence of acquired HLH is 
unknown and may be under-recognised in adult critical 
care units (8).

HLH associated with infection was initially described 
in immune-suppressed patients (9). Various infectious 
organisms have been associated with HLH. Viral infections 
associated with the syndrome include Epstein-Barr virus 
(EBV), cytomegalovirus (CMV), hepatitis viruses, human 
herpesvirus 8 (HHV8), influenza virus, parvovirus B19, 
and enterovirus (10). HLH may be the first manifestation 
of a human immunodeficiency virus (HIV) infection (11). 
However, EBV is the most common triggering agent.

Parvovirus B19 infection typically cause erythema 
infectiosum in children (12), acute polyarthritis in adults 
(13), and transient aplastic crisis in patients with chronic 
haemolytic anaemia such as sickle cell anaemia (14) or 
hereditary spherocytosis (15). Parvovirus B19 associated 
with HLH is less common than that of EBV. In previous 
case reports, parvovirus B19 associated HLH was more 
prevalent among adults patients (16). More than half of 
the patients have an underlying disease, the most common 
being hereditary spherocytosis (16). Other underlying 
conditions that were present in previous case reports 
include sickle cell anaemia and iron deficiency anaemia. 
Most of these patients had spontaneous recovery without 
specific therapy, while some of them were treated with 
corticosteroids or intravenous immunoglobulin (16-23). 
This condition has showed a benign clinical course in more 
than 80% of the cases. The low mortality suggests that 
parvovirus B19 associated HLH carries a better prognosis 
compared to other viral associated HLH (10).

HLH is a difficult diagnosis to make as it can be easily 
confused with any infective process and not all of the above 
clinical signs are present. It is the magnitude of clinical 
symptoms and laboratory abnormalities and especially 
their progression, which suggest the diagnosis when these 
patients do not respond appropriately to the treatment (2).

We report here a case of HLH associated with acute 
parvovirus B19 infection in a previously young and healthy 
patient with underlying hereditary spherocytosis who 
succumbed to complication related to HLH.

Case Presentation
A 15-year-old boy with underlying hereditary spherocytosis 
(HS), presented with 3-day-history of fever and chills. It was 
associated with nausea, vomiting and abdominal pain, as 
well as diarrhea. He also complained of lethargy, myalgia 
and loss of appetite. There was no history of headache 

or symptoms of respiratory tract infection. There was no 
significant travel history. The patient was conscious but 
disoriented upon arrival at the emergency department. He 
was febrile at 39.2˚C. He was also tachycardic. Abdominal 
examination revealed mild splenomegaly. There was 
neck stiffness and macular rash at the posterior aspect 
of his neck. Physical examination of other systems was 
unremarkable. Blood investigations showed that he was 
mildly anaemic, with a raised white cell count, and normal 
platelet level. The lactate dehydrogenase and bilirubin were 
elevated at 2030 U/L and 36 umol/L respectively, consistent 
with haemolysis likely secondary to underlying hereditary 
spherocytosis. Chest X-ray revealed mild cardiomegaly 
while CT scan of brain was normal. An empirical diagnosis 
of meningo-encephalitis was entertained and he was 
treated with intravenous ceftriaxone 2 grams twice daily 
and intravenous acyclovir 500 milligrams three times a day.

However, his condition rapidly deteriorated over the next 
12 hours, with low blood pressure requiring inotropic 
support and mechanical intubation for respiratory 
failure. This was further complicated with disseminated 
intravascular coagulopathy the following day with 
persistent spiking fever. Antibiotic was upgraded to 
intravenous meropenem 500 milligrams four times a day. 
In view of the dropping haemoglobin level, he had two 
units of packed cells transfusion. On day 3 of admission, 
the maculopapular rash had spread from his neck to trunk 
and abdomen. There was now hepatomegaly. The full blood 
counts had worsened with hemoglobin 7.3 g/dL, white 
cell count 2.3x109/L and platelet 18x109/L. Serum ferritin 
was elevated at 103,700 µg/L, while his fasting 
triglyceride was mildly raised at 1.8 mmol/L. The HIV 
screening test was negative. A preliminary diagnosis of 
HLH was made in view of the results. Bone marrow 
examination was performed on day 4 of admission. The 
bone marrow was hypercellular but there was a lack of 
erythroid precursors together with giant 
proerythroblasts; several histiocytes were seen 
scattered among the haematopoietic cells with a 
number of them showing haemophagocytosis. There 
were also several large cells, which show large round or 
ovoid nuclei with peripheral chromatin condensation 
and intranuclear inclusion resembling ‘lantern cells’ 
seen in the marrow (Figure 1A and 1B). In view of this, 
parvovirus infection was suspected and this was later 
confirmed with a raised parvovirus B19 IgM. 

Although his blood counts recovered spontaneously 
on day 11 of admission, he unfortunately developed 
multidrug-resistant Acinetobacter baumanii ventilator-
associated pneumonia and acute respiratory distress 
syndrome (ARDS) (Figure 2). Serum immunoglobulin 
levels were inappropriately normal (IgG 1130 mg/dL, IgA 
301 mg/dL, IgM 80 mg/dL) despite on-going infection. His 
condition deteriorated despite treatment with intravenous 
colistin 150 milligrams twice a day and succumbed to the 
complication on day 22 of admission. 
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Figure 1A and 1B: Bone marrow trephine at 20x magnification. Erythroblast with intranuclear eosinophilic inclusions, 
suggestive of parvovirus B19 infection.

Figure 2: Chest X-ray showing acute respiratory distress syndrome picture.

Discussion
HLH is a rare and complex syndrome that can present with 
pancytopaenia. The diagnosis of this syndrome requires the 
presence of 5 or more of the following: fever, splenomegaly, 
cytopaenia affecting at least 2 lineages in the peripheral 
blood, hypertriglyceridemia or hypofibrinogenemia, low 
or absent natural killer cell activity, a serum ferritin level 

higher than 500 ug/L, soluble CD25 higher than 2,400 U/ml, 
or hemophagocytosis as demonstrated in bone marrow, 
spleen, or lymph node (24). This patient has fulfilled six 
out of eight criteria, except for measurement of natural 
killer cell activity and soluble CD25 levels, which were not 
available in our institution. However, it was adequate for 
the diagnosis of HLH. The aetiology of HLH was confirmed 
with positive IgM parvovirus B19 serology, as well as the 
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typical bone marrow findings of erythroid hypoplasia 
and giant proerythroblast, together with large cells with 
intranuclear inclusions resembling ‘lantern cells’ seen in 
acute parvovirus B19 infection.

There are 32 cases of parvovirus B19 associated HLH 
reported so far in the literature, including our case (16-
23). Sixteen of the patients were adults while another 
sixteen patients, were children. Most of the patients with 
parvovirus B19 associated HLH patients in other case 
reports recovered spontaneously without receiving any 
specific treatment, suggesting better outcome compared 
with other virus-associated HLH (10). There is no specific 
antiviral drug against parvovirus B19 and the infection 
does not normally need treatment in immune-competent 
host (25). However, patients in more recent case reports 
have received intravenous immunoglobulin as part of the 
treatment. There was only one death (6.3%) reported 
among adult patients, compared to five mortalities (31.3%) 
among children. The low mortality among adult patients, 
despite the fact that majority of them not receiving any 
specific therapy, suggests better outcome in this cohort, 
compared to children who have higher mortality despite 
treatment.

In this previously health and young boy, the development of 
HLH secondary to parvovirus B19 infection has significantly 
affected his immune system, rendering ineffective NK 
and T cell activation to kill parvovirus infected cells and 
antigen presenting cells. The fact that this patient did 
poorer compared to other parvovirus B19 infected patients 
could be due to his inability to mount an immune response 
against infection as suggested by an inappropriately 
normal serum immunoglobulin levels for someone with 
overwhelming infection.

In previous study looking at characteristic immune 
abnormalities in HLH, most patients with HLH have 
normal quantitative serum immunoglobulin levels with 
no consistent pattern of immunoglobulin deficiency (26). 
While the humoral immunity is essentially intact, cellular 
function is abnormal in most. The authors concluded 
that HLH have consistent and significant abnormalities 
in cytotoxic immune function (26). This boy in our case 
has demonstrated signs of recovery based on laboratory 
parameters. However, secondary infection from prolonged 
intensive care unit stay and ventilation has led to his death, 
predisposed by immunocompromised state from HLH.

The HLH-2004 protocol recommends an 8-week induction 
therapy with corticosteriods, etoposide, and cyclosporin A 
upfront, for the treatment of HLH (24). In cases of infection-
associated HLH, malignancy HLH or macrophage activation 
syndrome in idiopathic juvenile arthropathy, immediate 
treatment of the underlying disease is indicated (2). Among 
all virus associated HLH, EBV carries the worst prognosis 
(27). The addition of etoposide in the therapy, especially if 
initiated within the first 4 weeks from diagnosis, improves 
survival (28).

Early intervention and more aggressive therapy as 
recommended by HLH 2004 protocol may have been 
indicated in this patient, rather than supportive care to 
shorten the course of disease. Complications of prolonged 
ventilation may then be avoidable. This may alter the 
outcome of this patient. 

Conclusion
HLH remains a rare condition that can lead to fatal 
complications without early recognition. Although 
parvovirus B19 infection associated HLH carries good 
prognosis without specific treatment in previous reports, 
there was still significant mortality among children. Early 
intervention and more aggressive treatment is indicated in 
patients who have evidence of immunocompromised state 
to shorten the course of disease and to improve outcome.
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