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ABSTRACT

Neurofibromatosis type 1 (NF1) is an autosomal dominant inherited multisystem disease associated with several
endocrine disorders. Association of NF1 and hyperthyroidism is extremely rare. All previously reported cases were in
adult age group. Herein, we present autoimmune thyrotoxicosis associated to NF1 in a pediatric patient presenting with
goiter and symptoms of thyrotoxicosis.
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OZET

Norofibromatoziz tip 1 (NF1) endokrin bozukluklarin eslik ettigi otozomal dominant gegcisli multisistem bir hastaliktir.
Norofibromatoziz tip 1 ve hipertiroidizm birlikteligi nadir gérilen bir durumdur. Bugiine kadar yayinlanmis olgular
genellikle erigkin yas grubundandir. Bu yazida guatr ve tirotoksikoz bulgulari ile bagvuran ¢ocuk yas grubu bir olguda
otoimmdin tirotoksikoz ve NF1 birlikteligi sunulmustur.

Anahtar Kelimeler: Noérofibromatoziz tip 1, otoimmdine hipertiroidizm, Graves’ hastaligi

INTRODUCTION ' . . .
first case of NF1 associated with autoimmune

Neurofibromatosis type 1 (NF1) is an  pynerthyroidism in pediatric age group.
autosomal dominant inherited  multisystem

disorder. Diagnosis of NF1 is based on the Case Report
presence of at least 2 of 7 clinical criteria
described by National Institutes of Health™?.
Genetic analysis of mutation in NF1 gene is
generally needed for confirmation and diagnosis of
cases with indefinite clinical findings. It is
wellknown that there is no phenotype-genotype
correlation. Widely clinical expression and various
kinds of disease association lead some difficulties
in management of NF1 cases. Although NF1 and
hyperthyroidism association has been reported in a
few adult patients, there is no reported pediatric
case>*®. Herein, to our knowledge, we report the

A 10.5 year-old girl was admitted to our clinic
with the complaints of palpitation, weight loss and
swelling in the neck. Her familly and previous
medical history was not remarkable. In physical
examination her height was 145.6 cm (50"-75"
percentile), weight was 32.8 kg (25th percentile).
She had tachycardia (heart rate was 139
beats/minute) and hypertension (The systolic and
diastolic blood pressure was 130mmHg and 90
mmHg respectively). Thyroid gland was enlarged
(grade 3 goiter) without any palpable nodule.
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Exophtalmus, axillary freckling and multiple café
au-lait spots were other findings (Figure 1).
Laboratory examination revealed that free T3 and
free T4 levels were elevated (Free T3 level was
11.2 pg/ml; N: 2,56-5,01 and free T4 level was
7.34 ng/dl; N: 0.98-1.63 respectively) with
undetectable thyroid stimulating hormone (TSH
level was <0.005 mlU/ml); N: 0.5-4.3 ). The thyroid
peroxidase (anti-TPO ab) and antithyroglobulin
(Anti-TG ab) antibodies were elevated (Anti-TPO
ab: >1000 IU/L; N: 0-30 and Anti-TG ab: 3451
miU/ml; N:  0-60 respectively).  Thyroid
ultrasonography showed enlarged thyroid gland
with a heterogenous paranchyme. Thyroid Tc*™
pertechnetate scan revealed diffuse enlargement
of thyroid gland with increased homogenous
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uptake pattern. Cranial magnetic resonance
imagination (MRI) were normal. Lisch nodule was
not detected in ophtalmologic examination. She
was diagnosed as NF1 with autoimmune
hyperthyroidism. After one month of treatment with
methimazole (0.5 mg/kg/day) and propranolol (1
mg/kg/day), her blood pressure and heart rate
were recovered together with the normalization of
thyroid function. Propranolol was stopped after

complete achievement of euthyroid state.
However, during follow up reduction of
methimazole dose resulted in relapse of

thyrotoxicosis. Now remission is provided with a
maintanence dose of methimazole (0.3 mg/kg/day)
at the 22" month of the diagnosis.
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Figure 1. Exophtalmus (A), cafe au-lait spots and goiter (B&C), cafe au-lait spot and axillary freckling (D) in patient.

DISCUSSION

NF1 is an autosomal dominant inherited
disorder caused by mutation in NF1 gene which is
a tumor supressor gene, encoding neurofibromin®.
Increased risk of developing a variety of benign
and malignant tumors in NF1 patients is
wellknown. Common endocrine manifestations of
NF1 are pheochromocytoma, precocious puberty,
growth hormon excess or pituitary hormone
deficiency caused by hypotalamo-pituitary region
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gliomas. Autoimmune diseases have been
reported rarely in association with NF1 patients.
Multiple sclerosis, systemic lupus erythematosus,
membranous glomerulonephritis, IgA nephropathy,
mixed connective tissue disease, juvenile arthritis,
autoimmune hemolytic anemia, bullous
pemphigoid, and Graves disease have been
reported in association with NF1 patients

previously’®?.
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Asscoiation of hyperthyroidism was shown in
limited numbers of adult patients. Firstly Hasebe et
al® reported hyperthyroidism and
pheochromacytoma in an adult patient. Sakane et
al* reported NF1 associated with hypertyroidism in
a 35 year old patient who presented with
hypertension and tachycardia. In 2004 Bolko et al®
reported Graves' disease and hyperprolactinemia
in a patient with Noonan  syndrome
neurofibromatosis type 1. In 2008, Nanda reported
the first pediatric patient who has association of
NF1 and autoimmune thyroiditis'®. This patient was
euthyroid. However, we could not find any report of
NF1 and autoimmune hyperthyroidism association
in pediatric age group. Since association of
hyperthyroidism and NF1 is extremely rare,
pathogenetic mechanism causing hyperthyroidism
is not wellknown. Present case diagnosed NF1
with two clinical criteria (cafe au-lait spots on skin
and axillary freckling). In combination of
ultrasonographic features, presence of anti-TPO
and anti-TG antibodies resembled autoimmune
hyperthyroidism. Although we can not measure
TSH receptor antibody, prolonged requirement for
antithyroid therapy, enlarged thyroid gland and
presence of exophtalmus suggested diagnosis of
Graves’ disease rather than hashitoxicosis. It is not
clear that if relation of NF1 and Graves’ disease is
a coincidence or an association. On the other
hand, it is known that NF1 gene encoding
neurofibromin is a tumour supressor gene and
genetic mutation in this gene causes several types
of cancer. Similarly, it may be an obligatory
speculation that mutation in NF1 gene may keep
out inhibitor mechanism of immune system and
causes immune dysregulation resulting in
autoimmune thyrotoxicosis. Hyperthyoridism has
been reported in patients with McCune Albright
Syndrome (MAS)™. Coincidence of skin lesions
and hyperthyoridism in our patient was suggestive
for the diagnosis of MAS, however, based on
absance of other features of MAS and autoimmune
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nature of hyperthyroidism the diagnosis of MAS
was excluded.

Herein, we describe the first case of pediatric
NF1 case associated with  autoimmune
hyperthyroidism. Hyperthyroidism, must be kept in
mind for pediatric NF1 patients who present with
complaints of hypertension and tachycardia.
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