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37% of patients with β-thalassemia.8,9 These findings
could be explained by the persistent hypercoagulable
state that is established in patients with thalassemia at a
very early age, suggesting that thrombosis is for the most
part a subclinical process.3,10 Conditions that temporarily
activate hemostasis could further complicate the contin-
uing hypercoagulability and contribute to clinically symp-
tomatic thromboembolism.

In this article, we present the case of a male infant,
heterozygous for β°-thalassemia and homozygous for the
C677T mutation in the methylentetrahydrofolate reduc-
tase (MTHFR) gene, with recent infection and reactive
thrombocytosis that resulted in clinical phenotype of
acute arterial ischemic cerebral infarction.

Case Report

A 12-month-old boy was admitted to the Department of
Child Neurology after a sudden onset of left-sided weak-
ness. The patient had an upper respiratory tract infection
5 days prior to the onset of irritability, reduced speech,
and diminished use of left extremities. On admission, he
was afebrile and euvolemic. The patient’s family history is
noteworthy insofar as the mother presented with refrac-
tory anemia that was treated by blood transfusion during
pregnancy. She had a miscarriage in the second trimester
of the next pregnancy. On admission, neurological exam-

Many recognized medical conditions and multiple
risk factor interactions predispose to stroke in
childhood.1,2 Genetically defined hematological

disorders such as hemoglobinopathies, which are charac-
terized by either acute or chronic hypercoagulable states,
can lead to cerebrovascular complications.3 After sickle-
cell disease, β-thalassemia is the most frequently occur-
ring genetic disease that is found in specific parts of the
world and that leads to anemia in early childhood. Stroke
is the major cause of morbidity in children with sickle-cell
disease, and repeated blood transfusions significantly
reduce its recurrence.4 Cerebral thromboembolic events
have been reported in patients with thalassemia major
and thalassemia intermedia.5,6 However, clearly defined
overt stroke has rarely been described in thalassemia
minor.7 In contrast, silent brain infarctions, as observed
by magnetic resonance imaging (MRI), occur in up to
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ination of the child revealed a severe flaccid left-sided
hemiparesis that was worse in the arm than in the leg,
weakness in the left side of the face, and aphasia.
Consequently, partial motor seizures of the left extremi-
ties were observed after 4 days. An initial contrast com-
puted tomography scan revealed a hypodense area in the
right thalamic region. An MRI of the brain confirmed
infarction in the right thalamic region, putamen, and
internal capsule (Figure 1). Magnetic resonance angiog-
raphy revealed stenosis of the proximal segment of the
right middle cerebral artery (Figure 2).

Routine hematological evaluation on admission revealed
(1) microcytic anemia (hemoglobin concentration, 97 g/L;
red blood cell count, 5.55 × 1012/L; mean corpuscular vol-
ume, 58.2 fL; mean corpuscular hemoglobin, 19.7 pg) and
(2) thrombocytosis (platelet count, 723 × 109/L; white blood
cell count, 11.9 × 109/L). A peripheral blood smear revealed
slight morphological changes of red blood cells (hypochro-
mia and anisopoikilocytosis). Screening for pathological
hemoglobin fractions by cellulose acetate electrophoresis
displayed an increase of the A2 fraction, as well as an
increased fetal hemoglobin level of 4.96%. The heat test
result for unstable hemoglobin fraction detection was nega-
tive. The serum iron concentration was 17.4 µmol/L.
Activated protein C resistance, antithrombin III, proteins C
and S, and anticardiolipin antibodies and lupus anticoagu-
lant were within physiological limits. The lipid status (high-
density lipoprotein, low-density lipoprotein, apolipoprotein
A, and apolipoprotein B) was normal. Subsequent measure-
ment of the total plasma homocysteine concentration 1 year
after the stroke revealed that its concentration had not

increased. By amplification refractory mutation system geno-
typing,11 it was established that the patient was heterozygous
for the β-thalassemia mutation IVS-I-1. The mutation, a 
G → C change in the AG dinucleotide that is required for
normal splicing, completely prevents splicing; hence, no nor-
mal mRNA is formed. The mutation is responsible for the β°-
type thalassemia syndrome. The patient’s mother had similar
hematological parameters, and DNA analysis confirmed the
presence of the same mutation, whereas the patient’s father
tested negative. Polymerase chain reaction analysis for throm-
bophilia risk factors, factor V Leiden, factor II G20210A,
MTHFR C677T, PAI-1 4G/5G, and ACE I/D revealed a
homozygous state for the MTHFR C677T in the patient and
both parents.

Repeated hematological evaluation of the patient dur-
ing the follow-up period showed an unchanged status and
normal platelet count. Total bilirubin and transaminases
were not elevated. The results of clinical and ultrasound
examinations of the liver and heart were normal. The
neurological deficit improved significantly to a moderate
residual hemiparesis after rehabilitation therapy. The
recurring partial motor epileptic seizures were effectively
controlled with valproic acid. Folate repletion was initi-
ated. During the follow-up period, neither recurrent
strokes nor silent infarcts were observed by brain MRI.

Discussion

The hypercoagulable state is a risk factor for stroke in
childhood. Although the markers of hypercogulability

Figure 1. Axial T2-weighted magnetic resonance imaging showing
ischemic infarction in the right internal capsule, putamen, and thalamus.

Figure 2. Magnetic resonance angiography showing occlusion of the
M1 segment of the right middle cerebral artery.
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such as chronic platelet activation, altered red blood cell
properties, and endothelial injury are present from very
early childhood in patients with thalassemia, thromboem-
bolic events have rarely been observed at that age.10

The clinical manifestations of β-thalassemia are diverse,
ranging from asymptomatic hypochromia and microcytosis
(thalassemic trait) to severe anemia (thalassemia major).
Heterozygous β-thalassemia is not usually associated with
any clinical manifestation except during periods of stress,
such as infections in early childhood and during pregnancy.
However, many genetic factors (modifier genes) could con-
tribute to the observed clinical heterogeneity. Complications
such as arterial and venous thromboembolic events are well
documented in patients in sickle-cell disease, and focal nar-
rowing of the distal internal carotid artery or the proximal
middle cerebral artery usually precedes strokes in these chil-
dren. Such complications have also been described in adults
and older children with thalassemia,5 but to our knowledge,
they have not been reported in an infant—the herein pre-
sented case at the time of the stroke.

Heterozygous β°-thalassemia was diagnosed in our
patient; however, it is unlikely that this condition by itself
could have caused such a severe cerebral thromboem-
bolism in a 1-year-old child. Thus, several genetic risk fac-
tors for thrombophilia were also investigated. The patient
was found to be a homozygous carrier of the MTHFR
C677T mutation. Several studies12,13 have underlined that
the homozygosity for the MTHFR C677T mutation is 
an important risk factor for cerebrovascular disease and
stroke in children, probable due to hyperhomocysteinemia,
although the exact mechanism of its activity is not fully elu-
cidated. On the other hand, the MTHFR C677T mutation
was not overrepresented in the group of patients with
sickle-cell disease and stroke.14 Also, neither an increased
incidence of the MTHFR C677T mutation10 nor elevated
plasma homocysteine levels were found in patients with β-
thalassemia major.15 Nevertheless, the frequency of the
MTHFR C677T mutation varies in different ethnic groups.
In addition, the concentration of plasma homocysteine
could vary under certain conditions, such as during infec-
tion. Recurrent central nervous system thrombotic events
have also been reported in a patient affected with Sabine
hemoglobinopathy who was a heterozygous carrier of the
MTHFR C677T mutation.16

The severe cerebral thromboembolic complication was
observed in our patient at the first year of life. It is possible
that reactive thrombocytosis17 that resulted from acute
infection contributed to the ongoing hemostatic abnormal-
ities at the time of stroke. Therefore, we suggest that the
synergistic effect of inherited (β-thalassemia trait, homozy-
gosity for the MTHFR) and acquired (recent infection with
accompanying thrombocytosis) prothrombotic risk factors
was involved in the pathogenesis of arterial ischemic stroke
in this child. Bearing this in mind, screening for inherited
thrombophilia in patients with the β-thalassemia trait and
symptomatic thromboembolism is advised. Also, this could
have a therapeutic implication in these patients, such as

indication for low molecular heparin prophylaxis during
severe infection or major surgery.
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