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An atypical presentation of ataxia telangiectasia in a
school-aged boy secondary to an intronic mutation
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ABSTRACT
Background: Ataxia telangiectasia typically presents in early pre-school years with progressive cerebellar ataxia
and oculocutaneous telangiectasias. Referral to Immunology is often made after diagnosis has been established,
as patients are prone to both humoral and cellular immune abnormalities.

Case presentation: We herein report a 10-year old boy, previously undiagnosed, who presented with recurrent
pneumonias. On history, frequent falls and speech difficulty were reported, with no telangiectasias on exam.
Screening with alpha-fetoprotein was abnormal, followed by ATM gene sequencing, showing a homozygous
intronic mutation. Over the next 3 years the patient deteriorated neurologically, and developed appreciable
telangiectasias.

Conclusion: A review of the literature demonstrates that intronic/splicing mutations may result in atypical ataxia
telangiectasia phenotypes and delayed presentations. We advise immunologists to have a high index of suspi-
cion for ataxia telangiectasia when assessing a patient with immunodeficiency and neurologic regression,
regardless of age, and even in the absence of telangiectasias.

Statement of novelty:We present a case of phenotypically atypical (“leaky”) ataxia telangiectasia resulting from
a novel homozygous splice-site mutation in the ATM gene. Given high reported prevalence of intronic and splice-
site mutations in ATM, we recommend full gene sequencing in patients suspected to have ataxia telangiectasia,
especially in those with late onset or unusual manifestations.

Introduction

Ataxia telangiectasia (AT) is a DNA breakage syn-
drome caused by mutations in ATM, a large gene com-
prising of 66 exons as well as pseudo-exons (Platzer
et al. 1997). The ATM gene product, the serine/threo-
nine kinase ATM, is essential in induction of cell-cycle
arrest and activation of repair mechanisms following
detection of double-stranded DNA breaks. Given the
ubiquitous nature of ATM activity, AT is marked by a
multi-systemic presentation. A hallmark feature of AT
is early-onset progressive ataxia, usually occurring
between ages 2 and 5 years, with patients often

becoming wheelchair-bound by age 10. Other typical
manifestations include oculocutaneous telangiectasias,
sinopulmonary infections, radiosensitivity and malig-
nant predisposition (Teive et al. 2015). Surrogate mark-
ers in patients with AT include an elevated alpha
fetoprotein (AFP), and abnormal chromosomal break-
age studies. However, a definitive diagnosis requires
the detection of biallelic mutations in ATM (Platzer
et al. 1997; Yanofsky et al. 2009; Teive et al. 2015).

In recent years, cases of atypical AT have been
increasingly reported. Such patients may present
with unusual features such as dyskynesia, dysarthria,
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hypotonia, parkinsonism, or early malignancy, with few
or no telangiectasias. While elevated AFP is seen in
most cases, biallelic exonic mutation in ATM are not
always detected (Platzer et al. 1997; Yanofsky et al.
2009; Teive et al. 2015). We hereby present a school-
aged boy, who presented with late-onset progressive
neurological decline and sinopulmonary infections. He
was found to have a novel homozygous intronic muta-
tion in the ATM gene, establishing a novel cause of
atypical AT.

Functional and clinical presentation

Case presentation
A 10-year-old boy, recent migrant from Saudi Arabia,

presented to our Immunology clinic for evaluation of
recurrent sinopulmonary infections. These included a
number of radiologically-confirmed pneumonias, acute
otitis media, and 1 occasion of bacterial throat infection.
All were treated successfully with oral antibiotics in his
country of origin. He had never had any opportunistic,
invasive or fungal infections, and no history of
abscesses. Concurrently, the boy was complaining of
frequent falls, as well as speech and fine motor difficul-
ties. His parents described him as a “clumsy” child,
with worsening gait instability in the preceding months.
Moreover, the boy’s speech was becoming unclear,
and he was struggling with fine motor tasks such as
opening toothpaste tubes or turning door knobs. The
boy also reported on fatiguability when trying to main-
tain an upright posture or stand for a prolonged period
of time.

Past medical history included an unremarkable
pregnancy and delivery. The neonatal period was only
remarkable for jaundice, treated successfully with pho-
totherapy. He had no other medical conditions or aller-
gies, and was not taking any regular medications. He
was fully immunized with all age-appropriate immuni-
zations. On review of family history, parents were found
to be first cousins of Pakistani origin, both with type 2
diabetes mellitus. A paternal aunt was reported to have
been wheelchair-bound by age 20, and passed away at
age 22. A maternal second cousin had never been
ambulatory, and died at age 6. There was no known
family history of any malignancies, including breast
cancer.

On examination, the boy’s growth parameters and
vital signs were within the normal range for this age.

Cardiovascular, respiratory, abdominal and skin exam
was normal. On neurological exam, the patient had
evidence of horizontal nystagmus and dysarthria. He
had mild hypotonia, diminished +1 reflexes in upper
and lower limbs, and normal strength. Dysmetria and
dysdiadochokinesia were noted, as well as mild inten-
tion tremor and difficulty with tandem gait, but no
significant ataxia.

Investigations
Laboratory investigations showed a normal complete

blood count and differential with the exception of mild
lymphopenia. The white blood cell count was 8.6× 109/L,
hemoglobin 152 mg/L, platelets 239× 109/L, neutrophils
6.09 × 109/L, lymphocytes 1.58 × 109/L, and mono-
cytes 0.77 × 109/L. Lymphocyte subset analysis was
normal apart from borderline low CD4 count. This
included CD3 count of 1146 cells/μL (954–2332),
CD8 of 500 cells/μL (282–749), CD4 of 607 cells/μL
(610–1446), CD19 230 cells/μL (173–685), and NK
291 cells/μL (87–504). He had slightly elevated IgA of
3.1 g/L (0.5–2.2), but normal IgG of 9.5 g/L (6.6–15.3),
and IgM of 1.5 g/L (0.4–1.5). He had appropriate vac-
cine responses to tetanus, diphtheria, measles, mumps,
varicella, rubella. T-cell stimulation index to PHA was
borderline low at 241 (normal: ≥300).

Brain magnetic resonance imaging (MRI) showed
atrophy of the cerebellar vermis (Figure 1). This was fol-
lowed by electromyography (EMG) which was
unremarkable. Despite an unusual neurologic presenta-
tion and no evidence of telangiectasias at the time, the
abnormal cerebellar findings on MRI raised suspicion
for atypical ataxia telangiectasia, and prompted us to

Figure 1: Brain magnetic resonance imaging (MRI) of our
patient demonstrates atrophy of the cerebellar vermis
and hemispheres, with preservation of cerebral
hemispheres. (A) Sagittal T1 image. (B) Coronal T2 image.
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send an alpha fetoprotein level, which was grossly
elevated at 155 μg/L (normal: 1–4). Targeted sequenc-
ing of the ATM gene was subsequently performed,
revealing a novel homozygous intronic substitution
mutation c.8269-7A>G in intron 56, in close proximity
to an invariant splicing site.

Outcome
In anticipation of challenges that the patient and fam-

ily may encounter, and given the progressive nature of
the condition, they have been connected with a multi-
disciplinary team, including neurology, ophthalmology,
dermatology, occupational therapy, physiotherapy, and
speech and language pathology. Given fatiguability,
stooped posture and tremor, the patient was initially
started on Carbidopa-Levodopa treatment, as benefit
has been reported in some patients. Unfortunately, he
experienced no improvement with this therapy. He
was recently switched to Amantadine treatment. Over
the 3 years that have elapsed since presentation, the
patient continues to deteriorate. He has developed
progressive ataxia, worsening dysarthria and intention
tremor, and has become significantly fatigued even with
standing. On recent exam, he now has visible telangiec-
tasias on his sclerae and pinna.

Discussion

We report a case of a boy with late-onset AT and
unusual disease manifestations, found to have a homo-
zygous splice-site mutation in ATM. This may result in
a “leaky” splicing or regulatory mutation, allowing for
some gene product to be formed, possibly explaining
the delayed presentation and unusual features. Our
patient had 2 possibly affected cousins who had passed
away at ages 6 and 22. Although the cause of death
was never determined for those family members, it is
likely that they had shared the same mutation as our
patient, in particular given reported issues with ambula-
tion in both cases. This suggests that prognosis may be
similar for our patient, despite the relatively delayed
onset of symptoms in this case.

The phenomenon of atypical or late-onset AT has
been a topic of interest in recent years. In a study,
Verhagen et al. (2012) demonstrated that the presence
of residual ATM may result in a less severe phenotype.
Cases correlating with residual kinase activity may
manifest with less pronounced neurological symptoms,

little or no telangiectasias, normal immunoglobulins
levels, and later onset of malignancy (Verhagen et al.
2012). From a genetic standpoint, atypical or “leaky”
presentations may be explained by regulatory or splic-
ing mutations, allowing for some production of ATM
kinase. Indeed, in a study, Teraoka et al. (1999) found
that 30 out of 62 patients with ataxia telangiectasia had
mutations resulting in defective splicing. Such muta-
tions may result in exon skipping, intron retention, or
activation of cryptic splice sites. Importantly, testing
for ATM mutations in current clinical practice typically
involves sequencing of the exonic portion of the gene
only, which will not detect deep intronic mutations
(Coutinho et al. 2005).

The notion of intronic splicing mutation in ataxia
telangiectasia has other important implications which
will need to be considered. From the prognostic per-
spective, data regarding long-term outcome in cases of
atypical or leaky AT is scarce. A second point relates
to family member counselling. It is known that hetero-
zygous carriers of ATM gene mutations are at increased
risk of breast cancer; however, it is unclear whether this
is the case for intronic splicing mutations as well. In this
regard, a recent study has identified intronic mutations
resulting in micro-satellite instability in a subset of
patients with gastric cancer, suggesting that such muta-
tions may in fact be related to malignant predisposition
(Kim et al. 2013). Finally, the presence of intronic muta-
tions may have implications on developing therapies
which target rescue of splicing defects, as has already
been demonstrated both in vitro and in vivo for other
conditions, such as Duchenne muscular dystrophy
(Cavalieri et al. 2013).

We conclude that AT may present with unusual neu-
rologic features, and with a late-onset. We caution clini-
cians to suspect a diagnosis of AT in patients with
progressive cerebellar abnormalities and signs of
immunodeficiency, even in the absence of telangiecta-
sias and other classical features of AT. In such cases,
screening with alpha fetoprotein is a simple, fast and
reliable initial test, which should be elevated even in
patients with atypical presentations. For definitive diag-
nosis, we recommend sequencing of the full ATM gene
to detect deep intronic mutations. Further longitudinal
data and research is required to counsel patients with
atypical AT, as well as family members who are carriers
of intronic mutations in the ATM gene.
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