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Hemophagocytic lymphohistiocytosis associated with

ataxia telangiectasia
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ABSTRACT

Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening inflammatory condition believed to be caused by
uncontrolled activation of macrophages and histiocytes. HLH may be triggered by infections or associated with
malignancy, metabolic disorders and drug toxicity, or alternatively, by a variety of genetic defects. While this dis-
order has been reported to be associated with a growing number of primary immunodeficiencies, especially those
with significant T cell and (or) NK cell dysfunction, it has never been reported in ataxia telangiectasia (AT). AT is
characterized by truncal ataxia, dilatation of blood vessels, immunodeficiency and a high predisposition to
cancer. Almost all cases of AT have at least 1 or a combination of more than 1 of the following features: low
immunoglobulin levels, inability to produce specific antibodies in response to vaccination, T cell lymphopenia
and (or) T cell dysfunction. In this report, we describe the first case of a fatal episode of HLH in a patient with
AT. The overlapping laboratory anomalies of HLH and lymphoid malignancy poses a challenge for accurate diag-
nosis, and awareness of the phenomenon by clinicians may result in earlier treatment and resolution of
inflammation.

Statement of novelty: HLH can affect various types of immunodeficiency but has never been reported in

patients with AT. Here, we report the first case of a fatal episode of HLH in a patient with AT.

Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a life-
threatening inflammatory condition believed to be
caused by uncontrolled activation of macrophages and
histocytes (Janka 2007). HLH may be triggered by infec-
tions or associated with malignancy, metabolic dis-
orders and drug toxicity (Henter et al. 1991; Janka et al.
1998), or alternatively, by a variety of genetic defects.

The familial form of HLH presents frequently in
infants born to consanguineous parents and may
involve a history of other affected family members.
Most patients in this group carry lesions in genes that
are responsible for the cytotoxic function of T cells

and NK cells. Commonly, genetic mutations in PRF-1,
UNCI13D, or STXII, encoding for cytolytic granule traf-
ficking and exocytosis, are detected in these patients
(Goransdotter Ericson et al. 2001; Feldmann et al.
2003; zur Stadt et al. 2005).

HLH was also reported to be associated with a grow-
ing number of primary immunodeficiencies, especially
those with significant T cell and (or) NK cell dysfunc-
tion (Egeler et al. 1996; Dalal et al. 2015).

Ataxia telangiectasia (AT) is an autosomal recessive dis-
order characterized by truncal ataxia, dilatation of blood
vessels, immunodeficiency and a high predisposition to
cancer (Boder and Sedgwick 1958; Micol et al. 2011).
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Patients present early in life with hypotonia and delayed
developmental milestones, and are frequently diagnosed
with cerebral palsy. Later in childhood, ataxia becomes
evident as well as telangiectasia in the eyes and ear lobes.
Patients may suffer recurrent pulmonary infections and
malignancy. Immune abnormalities include immuno-
globulin deficiencies, T cell lymphopenia and dysfunction,
and a dysplastic thymus (Nowak-Wegrzyn et al. 2004;
Driessen et al. 2013).

Typical laboratory features consist of increased
alpha-fetoprotein, increased chromosomal breakage
and increased sensitivity to ionizing radiation
(Canman and Lim 1998; Suzuki et al. 1999; Wu
et al. 2000; Stray-Pedersen et al. 2007). AT is caused by
mutations in the ATM gene, which is involved in DNA
repair during double-stranded breaks (Savitsky et al.
1995; Staples et al. 2008).

HLH can affect various types of immunodeficiency
but has never been reported in patients with AT. Here,
we report the first case of a fatal episode of HLH in a
patient with AT.

Case report

The patient was born at term to consanguineous
parents of Italian descent. Development was delayed
and a neurological assessment revealed hypotonia and
poor head control. Sitting and standing were also mark-
edly delayed and he was given a diagnosis of mild cer-
ebral palsy. He was unstable when he walked and his
gait was wide. At the age of 4 years, he was diagnosed
with ataxia and was prescribed physiotherapy.

AT was suspected at the age of 6 years when he suf-
fered from dysarthria, ataxia and swallowing difficulties,
and was found to have dilated blood vessels in his eyes
and ear lobes. Diagnosis was confirmed by the finding
of markedly elevated alpha-fetoprotein as well as
increased chromosomal breakage.

He continued to deteriorate neurologically and was
wheelchair bound by the age of 9 years. At the age of
7 years, he suffered a bout of pneumonia and sub-
sequently developed chronic bronchitis. At the age of
11 years, he developed persistent fevers with no signs of
a source of infection. He gradually stopped eating and
was admitted for evaluation for a possible malignancy.
He was found to have an enlarged liver and spleen as well

Figure 1: Hemophagocytic macrophages
identified in our patient with ataxia telangiectasia.
Hemophagocytosis, the engulfment of host blood
cells by macrophages, was visualized in bone
marrow aspirates stained with Wright-Giemsa
(A, B).

as lymphadenopathy. Laboratory evaluation revealed
increased sedimentation rate, increased lactate dehydro-
genase and ferritin, low platelets of 65 X 10°/uL and
reduced neutrophil count at 1.2 X 10*/pL. This combina-
tion of clinical manifestations and laboratory abnormal-
ities raised the possibility of a lymphoid malignancy,
especially in a patient with AT.

A bone marrow biopsy was therefore performed.
While no malignant cells were detected, a large number
of hemophagocytic macrophages were identified
(Figure 1). This finding supported the diagnosis of
HLH. In fact, the clinical features of splenomegaly and
laboratory aberrations, including 2 lineage cytopenia,
hypertriglyceridemia, increased ferritin as well as typical
histopathological changes, meet the criteria for the diag-
nosis of HLH (Table 1).

The patient was initially treated with broad spectrum
antibiotics with little effect, and was subsequently
switched to dexamethasone once HLH was suspected.
Unfortunately, within 4 days he developed multi-organ
failure leading to death.
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Table 1: Immune characteristics of hemophagocytic
lymphohistiocytosis in ataxia telangiectasia.

Patient ~ Normal ranges

Ferritin 2402 30-177 pg/L
Fibrinogen 1.5 1.9-43 g/L
Triglycerides 14 0.4—1.3 mmol/L
WBC 25 4-10 x 10%/L
Neutrophil count 1.2 2.5-6.0 x 10%/L
Platelets 65 150-400 x 109/L
Hemoglobin 76 120-160 g/L
Lymphocyte count 1.0 1.5-4.2
Immunophenotyping

OKT3 35% 65%

OKT4 19% 45%

OKT8 11% 20%
PHA (stimulation index) <50%  >50% of control
Serum immunoglobulins

IgG (mg/L) 1080 700-1560

IgA (mg/L) 125 53-204

IgM (mg/L) 200 31-179

IgE (IU/mL) 53 <35
Isohemagglutinins

Anti-B (IU/mL) 1:8 >1:16

Anti-tetanus toxoid (IU/mL)  <0.01 >0.1

Discussion

The symptoms of HLH consist of persistent fever,
hepatosplenomegaly, multi-lineage cytopenia, morbili-
forme rash, encephalopathy and seizures (Henter et al.
2007). Indeed, our patient presented with most of these
typical features. Without treatment, familial HLH is
fatal in more than 85% of cases within 1 year of diagno-
sis (Janka 1983). Even specific therapy cannot rescue up
to 45% of cases. Treatment is aimed at suppressing
inflammation by using immunosuppressive agents such
as dexamethasone, etoposide and cyclosporine, and
when appropriate, bone marrow transplantation
(Henter et al. 2002). In spite of immunosuppression
therapy, our patient deteriorated rapidly and died of
multi-organ failure.

It is surprising that HLH was not reported previously
in patients with AT. Almost all AT cases have at least 1
or a combination of more than 1 of the following fea-
tures: low immunoglobulin levels, inability to produce
specific antibodies in response to vaccination, T cell
lymphopenia and (or) T cell dysfunction. Some patients
present with profound T cell deficiency and are detected
by newborn screening for SCID (Puck 2012). This may

possibly be explained by the dysfunction of ATM in
repairing rearrangement of the T cell receptor gene.

This case demonstrates that some overlapping labora-
tory anomalies of HLH and lymphoid malignancy may
pose a challenge for an accurate diagnosis. It is therefore
possible that, if suspected, HLH may be a more
common manifestation in AT than expected. This
knowledge may alert clinicians, resulting in earlier treat-
ment and resolution of inflammation.
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