CASE REPORT

Journal of the
ASEAN Federation of
Endocrine Societies

Guillain—Barré Syndrome developing in a patient with Graves’ Disease

Anirban Majumder' and Sagar Basu?

'Endocrinology Department, KPC Medical College, West Bengal University of Health Sciences, Kolkata, India
’Neurology Department, KPC Medical College, West Bengal University of Health Sciences, Kolkata, India

Abstract

Graves' disease (GD) and Guillain-Barré syndrome (GBS) are both autoimmune disorders and are triggered by
interactions between genetic and environmental factors. GBS in patients who suffer from other autoimmune diseases
is rarely reported, and the development of atypical GBS with cranial nerve involvement in a patient with GD has never
been previously reported. Herein, we report a patient with GD and a rare form of pharyngo-cervico-brachial variety

of GBS.
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INTRODUCTION

Graves' disease (GD) is a disorder with three major
manifestations: hyperthyroidism with diffuse goitre,
ophthalmopathy and dermopathy.! The homeostatic
mechanism that normally adjusts hormone secretion
to meet the needs of peripheral tissue is disrupted
due to immune reactivity. Autoantibodies directed to
the TSH receptor (TRAb), thyroid peroxidase (TPO),
and thyroglobulin (TG) are strongly associated with
GD.? Among them TRAb is the stimulating antibody.
Thus, while the basic cause of Graves’ disease is not
well understood, an immunoglobulin or a family of
immunoglobulins directed against the TSH receptor
mediates the thyroid stimulation and is also responsible
for the related connective tissue manifestations of GD.

Guillain-Barré syndrome (GBS) is typically characterized by
symmetric ascending weakness, predominantly proximal
than distal, with hyporeflexia or areflexia without sensory
or sphincter involvements. Sometimes cranial nerves and
respiratory muscles are also involved. The illness progresses
to its nadir within 4 weeks. Cerebrospinal fluid (CFS) study
shows "albumino-cytologic dissociation” in 90% of cases.?
It is an acute inflammatory demyelinating polyneuropathy
with evidence of the immune attack directed at peripheral
myelin sheath with secondary axon loss.? Various atypical
forms of GBS have been described,* one of which is the
pharyngo-cervico-brachial variety which is very rare.
This particular variant has not been reported in previous
literature in association with GD.

CASE

FB, a 35-year-old Indian female, presented with a gradually
enlarging goitre for the past 1 year accompanied by
palpitations, tremor and weight loss. She also admitted
heat intolerance, increased appetite, sleeplessness and
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amenorrhea for 4 months. However, she did not complain
of any visual disturbance or hoarseness of voice and
did not consult any physician for her complaints. With
this background, the patient developed sudden onset
of dysarthria with nasal intonation of speech and nasal
regurgitation of liquids about 2 weeks before presentation.
She denied any weakness of limbs and sphincter
disturbances. There was no history of visual disturbances,
other cranial nerve involvement, headache, vomiting,
fever, skin rash or recent vaccination. No history of diurnal
variation of symptoms was found.

She looked anxious and restless. She was found to be 146
cm in height, 38 kg in weight and had a regular pulse of
128/min. We also observed fine postural tremor, staring
look, lid-lag and lid retraction, although exophthalmos and
dermopathy were absent. The thyroid gland was diffusely
enlarged (Grade 2), soft to feel with a bruit. Neurological
examination revealed bulbar palsy with involvement of
9th and 10th cranial nerves. There was mild weakness of
neck flexors (IV/V) and proximal muscles of upper limbs
(IV/V). Deep tendon reflexes were normal in lower limbs,
but hypo-reflexic in upper limbs.

Investigations revealed Hb of 12.6 gm% TLC 7500/cumm
with normal differential counts, fasting plasma glucose 94
(70-99 mg/dl), urea 19 (7 to 20 mg/dl) and creatinine 0.6 (0.6
to 1.2 mg/dL). Her thyroid profile showed T3 2.6 (0.80-1.8
ng/ml), T4 19.2 (4.6-12 ug/dl) and TSH <0.1 (0.45-4.12 mIU/
ml), while Tc-99 m scan indicated increased and uniform
uptake. Her anti-TSH receptor antibody (TRAb) and Anti-
TPO antibody were also strongly positive and suggestive
of Graves' disease.

Magnetic Resonance Imaging (MRI) of the brain was
normal. Electrophysiological studies showed only ill-
persistent “F” waves in upper limbs, suggestive of
demyelination of proximal region. Repetitive nerve
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stimulation test (RNST) was normal. CSF study showed
protein level of 155mg/dl with normal glucose values
and cell count (8 cell/ml- all lymphocytes) — so called
"albumino-cytological dissociation”. All these findings
were suggestive of atypical variety of GBS — the rare
"pharyngo- cervico- brachial" variety.

Fortunately, there was no further progression of
weakness, dysarthria, nasal intonation of speech and
the patient improved over the next 4 weeks without any
specific therapy. Her GD was treated with an antithyroid
drug. Methimazole was started with 20 mg dose and was
followed by thyroid function, blood counts and liver
function tests every 2 months. She was scrupulously
alerted to stop the medication if there were symptoms
suggestive of agranulocytosis or hepatic injury.

She became euthyroid in the next 6 months and the
methimazole dose was reduced to a maintenance dose of
5 mg daily. The neurological symptoms were most severe
during the initial presentation, progressively improving
on follow up and almost complete recovery occurred
over next 4 weeks with improvement of thyroid function
but before the normalisation of FT4 level. She was not
treated with intravenous immunoglobulin (IVIG) as her
neurological abnormalities were improving day-by-day,
and also because she could not afford the cost of this
highly priced therapy.

DISCUSSION

The case presented is characterized by an association
between GD and GBS. GD is the major immunologically
mediated form of hyperthyroidism and multiple factors
contribute to the etiology of GD, including a host of genetic
as well as environmental factors. It is a slowly progressive
disease that involves the activation and recruitment
of TSH receptor-specific T and B cells. This activation
eventually results in the production of stimulatory
antibodies (TRAD) directed against the TSH receptors on
the thyroid follicular cells and stimulate thyroid hormone
production.? Increased incidence of GD among members
of a family indicates that genetic factors might also play
an important role. The risk of developing the disease is
higher among individuals with a major histocompatibility
complex (MHC) class-II haplotype of HLA-B8, HLA-
DR3 or with DQA1*0501 haplotype and in contrast, the
expression of HLA DR (1*07 appears to confer protection.
As with other autoimmune diseases, environmental
factors have also been suspected in the etiology of
GD. There are a number of potential mechanisms
by which an environmental agent could trigger an
autoimmune response and molecular mimicry is one of
the commonly invoked mechanisms for the induction
of autoimmunity. The bacteria, Y. enterocolitica has been
postulated to play a role in the induction of GD via
molecular mimicry.? Strongly positive TRAb and TPO
antibody in our patient confirms the diagnosis of GD but
we could not check HLA type in our medical set-up. She
did not have any history (fever, vomiting, diarrhea, etc.)
suggestive of recent Y. enterocolitica infection.

GBS, an  acute inflammatory  demyelinating
polyneuropathy, is a disorder of the peripheral nervous

system. One of the hallmarks of the pathogenesis is a

www.asean-endocrinejournal.org

Guillain—Barré Syndrome developing in a patient with Graves’ Disease

significantly elevated cerebrospinal fluid (CSF) protein
level. It was estimated 155 mg/dl in our subject as against
20-40 mg/dl among normal subjects. This elevated CSF
protein was not associated with any rise in cell count
and 8 cells/ml was well within normal reference range
of 0-10 cells/ml. A non-specific rise in total CSF protein
concentration is because of protein leakage from blood
through the blood-nerve barrier.> GBS is thought to be
associated with autoimmune response against neuro-
specific molecules. Autoantibodies directed against cell
adhesion proteins localized at Ranvier's nodes have
been suggested as a possible target, but no reliable
corresponding autoantibodies have been found. Proteome
analysis suggests bacteria and/or virus infections as
possible autoimmune triggers as GBS patients are more
immunopositive with polyinfections. Recently, it has
been suggested that the primary peripheral nervous
system damage is being initiated as an innate immunity-
associated local inflammation following neurotropic
viruses egress, and the autoantibody production is a
complementary secondary process.” However, we did
not find any suggestive history of recent viral or bacterial
infection in our subject.

Transient multiple lower cranial nerve palsy, mild neck
flexors and proximal upper limb weakness along with
ill-persistent “F” waves in upper limbs and albumino-
cytologic dissociation suggest atypical variety of GBS
— the pharyngo—cervico-brachial variety. There is no
single serological marker for this variety of GBS, although
sometimes it is associated with Ig anti-ganglioside
antibody (anti-GM1 and anti-GT1A).> Occasionally this
variety overlaps with Miller- Fisher syndrome, where
ophthalmoparesis is also seen along with ataxia. Miller-
Fisher syndrome is associated with anti GQ1 antibody
and the above two antibodies often cross-react with
each other.®

Although GD and GBS are autoimmune disorders,
simultaneous occurrence is a rarity. The exact mechanism
of this association is not well understood but the
autoimmunity is the leading cause of development of
both the diseases. After evaluation of literature, we found
3 possible explanations for simultaneous presentation
of GD and GBS (Figure 1). First, the plasma membranes
of both thyrocytes and neuronal cells are rich in
gangliosides.” The gangliosides may cause production of
autoantibodies leading to GBS and certain neuropathies.
The pathophysiological mechanism in our patient, may
be the consequence of an immunological interaction of
autoantibodies against thyrocytes and also neuronal
cells. Second, circulating form of intercellular adhesion
molecule (ICAM) is significantly elevated in certain
autoimmune diseases.® High serum levels of ICAM- 1 is
associated with autoimmune thyroid disease, both GD
and Hashimoto's disease.’ Interleukin -17 and ICAM-
1 polymorphisms have significant association with
GBS and their enhanced expressions have possible role
in GBS development.’” However, circulating form of
ICAM is present in normal persons; and elevated levels
in certain immune mediated diseases is not necessarily
pathogenic and may be nonspecific markers of immune
dysregulation. Third, in the backdrop of susceptible
genetic background, environmental factors such as
bacteria and/or viruses are often partially accountable for
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Figure 1. Molecular mechanisms of simultaneous presentation of GD and GBS.

the development of autoimmune diseases. In GD, Yersinia-
derived T cell superantigens and B cell mitogens might act
independently or in combination to activate T cells and/
or B cells, resulting in preferential expansion of B cells
recognizing cross-reactive epitopes on TSHR and Yersinia.?
On the other hand, Campylobacter jejuni, Epstein-Barr
virus, Cytomegalovirus, Zika virus and Mycoplasma
pneumoniae are thought to be able to trigger GBS. The
antibodies to these infective agents have an affinity for
GM1 and GT1A gangliosides, which are located in the
paranodal areas and the nodes of Ranvier in peripheral
nerves and molecular mimicry mechanisms and cytokine
stimulation are implicated in the pathogenesis of GBS.
Though the infective agents involved in the pathogenesis
of GD and GBS are different, a common infective aetiology
may be a possible explanation for simultaneous occurrence
of GD and GBS.

Lastly, it is important to note that with the rise in thyroid
hormone levels the frequency and severity of GBS also
increases."! Further investigation into similar cases could
reveal the relationship of these autoimmune diseases. GBS,
provoked by antecedent infection (postinfectious GBS), has
been reported in patient who suffered from methimazole-
induced agranulocytosis with GD."? However, our subject
was newly diagnosed and was not treated with any
antithyroid drug at the time of presentation. In this clinical
case, the concomitant presence of 2 rarely associated
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autoimmune disorders is demonstrated. We know the
limitations of the report of our case such as not having
measured anti-ganglioside antibodies and serum level
of ICAM and the inability to demonstrate a common
infective aetiology of the case. Despite this, it is the first
case described in literature that associates the pharyngo—
cervico-brachial variety of GBS with GD.

CONCLUSION

Association of GBS with one or other autoimmune
diseases has been reported rarely. GBS and GD apparently
have a common autoimmune pathophysiology. In the
clinical case described above, the concomitant presentation
of pharyngo—cervico-brachial variety of GBS with GD is
a rare clinical situation.
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