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CASE REPORT

Guillain-Barré syndrome with transition 
from hashimoto’s to graves’ disease: a case 
report
Mari Asano1 and Tsuneaki Kenzaka1,2*   

Abstract 

Background: On rare occasions, there can be a transition from Hashimoto’s to Graves’ disease. However, there are no 
reported cases of transition from Hashimoto’s to Graves’ disease triggered by the onset of Guillain-Barré syndrome.

Case presentation.

Sixteen years prior, a 55-year-old woman was diagnosed with Hashimoto’s disease and followed up without medica-
tion. One week after the appearance of signs of intestinal inflammation, weakness in the extremities was observed, 
and a cerebrospinal fluid test was positive for anti-GM1 IgG antibody, leading to the diagnosis of Guillain-Barré syn-
drome. In addition, hyperthyroidism was observed at the time of admission, and Graves’ disease was diagnosed based 
on autoantibodies and thyroid echoes. Numbness in the extremities was relieved by high-dose intravenous gamma 
globulin.

Conclusion: With the onset of Guillain-Barré syndrome, helper T cells became predominantly type 1, effector B cells 
increased in number, and thyroid-stimulating antibodies were produced, leading to the conclusion that Hashimoto’s 
disease progressed to Graves’ disease. Therefore, it is necessary to pay attention to the transition of thyroid function 
during Guillain-Barré syndrome.
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Background
Hashimoto’s disease is a type of autoimmune disease of 
the thyroid gland, wherein tissue destruction accom-
panied by autoantibodies and lymphocyte infiltration 
is observed [1]. Furthermore, frequent complications of 
autoimmune diseases such as vitiligo and rheumatoid 
arthritis have been reported [1].

Graves’ disease causes hyperthyroidism due to the pro-
duction of autoantibodies against the thyrotropin recep-
tor (TRAb), which increases thyroid hormone synthesis 

and secretion [2]. It causes various symptoms such as 
weight loss, tiredness, palpitations, dyspnea, and tremors 
[2].

Hashimoto’s disease rarely shifts to Graves’ disease. 
When it happens, it is due to helper T cells becoming 
mostly type 1 (Th1), increasing effector B cell numbers, 
and production of thyroid-stimulating antibodies (TSAb) 
[3].

Here, we report a case of transition from Hashimoto’s 
to Graves’ disease triggered by Guillain-Barré syndrome.

Case presentation
Sixteen years prior, a 55-year-old woman was diag-
nosed with Hashimoto’s disease and followed up with-
out treatment. At that time, the patient’s diagnosis was 
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based on anti-thyroglobulin antibody (Ab) + , anti-
thyroid peroxidase (TPO)Ab + , TSH receptor Ab − , 
TSAb − , and thyroid echo.

She had fever, vomiting, and diarrhea 17 days before 
her visit and was treated for acute enteritis by her 
primary care physician. The symptoms disappeared 
for approximately 1  week. No culture tests were per-
formed. Ten days before the visit, weakness of the 
extremities and sensory impairment were observed. 
Simultaneously, she was referred to our hospital 
because of sweating and finger tremor. Her medical his-
tory included hypertension, but no history of drinking 
or smoking, and treatment with valsartan 40  mg/day 
and amlodipine besilate (5 mg/day) for 8 years.

During the initial physical examination on admis-
sion, the following vital signs were noted: conscious-
ness, clear; temperature, 36.9 ºC; blood pressure, 
150/75  mmHg; pulse rate, 112 beats/min; respiration 
rate, 12 breaths/min; and peripheral capillary oxygen 
saturation, 98% in room air.

Her height was 161 cm, weight was 48.6 kg, and body 
mass index 18.7. Eye movement was normal, there was 
no exophthalmos, and although the thyroid gland was 
swollen, it was soft, and there was no tenderness. Neu-
rological findings revealed no abnormalities in the cra-
nial nerve system. In the manual muscle test (MMT), 
the biceps brachii/triceps and iliopsoas muscles and 
the quadriceps femoris/flexor muscle group scores 
decreased to 3. Regarding sensory impairment, glove-
sock-type hand and foot sensory impairments were 
observed in the sense of touch, pain, and temperature, 
but no weakening of the tendon reflex was observed.

Her initial blood workup results were as follows: level 
of TSH < 0.003 μIU/mL (reference value 0.50–5.00 μIU/
mL), FT4 6.07 ng/dL (reference value 0.90–1.70 ng/dL), 
and FT3 17.57  pg/mL (reference value 2.30–4.00  pg/
mL). Blood gamma globulin levels were normal, as 
were ammonia and vitamin B12 levels. Mycoplasma 
Ab, CMV-IgG, and IgM all tested negative (Table  1). 
Urinalysis and cerebrospinal fluid (CSF) test results 
were normal, and stool culture showed only normal 
bacterial flora. Nerve conduction studies revealed no 
abnormal findings. In additional blood tests, level of 
anti-thyroglobulin Ab was 260.0 IU/mL (standard value 
0.0–27.9  IU/mL), anti-TPO antibody was ≥ 600  IU/mL 
(standard value 0.0–15.9 IU/mL), TSH receptor Ab was 
9.0 IU/L (standard values were 0.0–1.9 IU/L), and TSAb 
was 1719% (standard values 0–120%), all elevated. Thy-
roid ultrasonography revealed diffuse swelling of the 
thyroid gland and abundant blood flow (Fig.  1). CSF 
examination revealed no protein cell dissociation at a 
cell count of 3/μL and protein level of 31 mg/dL. Blood 

and CSF culture test results were negative. Head MRI 
revealed no abnormal signals in the brain.

Weakness and sensory deficits in the extremities after 
acute enteritis were thought to be symptoms of Guillain-
Barré syndrome. In addition, periodic paralysis associ-
ated with hyperthyroidism was considered a differential 
diagnosis.

With respect to treatment, from the first day of hospi-
talization, gamma globulin was administered at 400 mg/
kg/day for 5  days. On the 3rd day, the MMT score had 
improved to 4, and on the 7th day, it had improved to 
5. Hyperthyroidism was treated with mercazole 30  mg/
day. FT4 levels decreased to 2.41  ng/dL on the 8th day. 
Although the MMT score improved, hyperthyroidism 
persisted, and we believe that the limb weakness and sen-
sory impairment were not due to periodic paralysis. An 
anti-glycolipid antibody test of the CSF was positive for 
anti-GM1 IgGAb, and limb muscle weakness and sensory 
impairment were diagnosed as symptoms of Guillain-
Barré syndrome. Both the weakness and sensory impair-
ment were completely cured thereafter, and she was 
discharged on the 12th day of hospitalization.

Table 1 Laboratory data upon admission

Parameter Recorded value Standard value

White blood cell count 3590/µL 4500–7500/µL

Neutrophils 45.1% 42–74%

Lymphocytes 44.3% 18–50%

Hemoglobin 12.8 g/dL 11.3–15.2 g/dL

Platelet count 39 ×  104/µL 13–35 ×  103/µL

Thyroid stimulating hormone  < 0.003 μIU/mL 0.5–5.0 μIU/mL

Free thyroxine 6.07 ng/dL 2.30–4.00 ng/dL

Free triiodothyronine 17.57 pg/mL 0.90–1.70 pg/mL

C-reactive protein 0.02 mg/L  ≤ 0.60 mg/dL

Total protein 6.7 g/dL 6.9–8.4 g/dL

Albumin 3.6 g/dL 3.9–5.1 g/dL

Total bilirubin 0.7 mg/dL 0.2–1.2 mg/dL

Aspartate aminotransferase 51 U/L 11–30 U/L

Alanine aminotransferase 66 U/L 4–30 U/L

Lactase dehydrogenase 192 U/L 109–216 U/L

Creatine kinase 95 U/L 40–150 U/L

Blood urea nitrogen 12.5 mg/dL 8–20 mg/dL

Creatinine 0.45 mg/dL 0.63–1.03 mg/dL

Sodium 140 mEq/L 136–148 mEq/L

Potassium 3.8 mEq/L 3.6–5.0 mEq/L

Chloride 107 mEq/L 98–108 mEq/L

Corrected calcium 10 mg/dL 8.5–10.2 mg/dL

Phosphoric acid 3.2 mg/dL 2.5–4.5 mg/dL

Magnesium 1.89 mg/dL 1.8–2.6 mg/dL

Glucose 116 mg/dL 70–109 mg/dL

Hemoglobin A1c 5.7% 5.6–5.9%
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On the 18th day after onset, the FT4 level decreased to 
1.52  ng/dL. Since then (currently 2.5  years), the patient 
has reported no muscle weakness or sensory impairment. 
Mercazole was gradually reduced and discontinued after 
2 years. Thyroid function is currently normal. An outpa-
tient follow-up period of 2.5 years has passed since then. 
In the last follow-up visit, level of anti-thyroglobulin Ab 
was 54.2 IU/mL, anti-TPO Ab 207.0 IU/mL, TSH recep-
tor Ab < 0.8 IU/L, TSAb 143%, TSH 0.3809 μIU/mL, FT4 
0.97 ng/dL, and FT3 2.77 pg/mL, all of which are consist-
ent with the course of Graves’ disease.

Discussion and conclusion
We present a case of Hashimoto’s disease evolving to 
Graves’ disease in the wake of Guillain-Barré syndrome; 
in rare cases, Hashimoto’s and Graves’ disease are asso-
ciated with Guillain-Barré syndrome. To the best of our 
knowledge, this is the third report of Guillain-Barré syn-
drome in Graves’ disease worldwide.

Furthermore, only six cases of Guillain-Barré syn-
drome or its subtype, Miller Fisher syndrome, with thy-
roid disease complications have been reported (Table 2) 
[4–8]. The median age of affected patients was 53.5 years 
(7–70 years), and all six patients were women. There was 

Fig. 1 Thyroid ultrasonography. Thyroid ultrasonography revealed diffuse swelling of the thyroid gland and abundant blood flow

Table 2 Reports of thyroid disease complications and Guillain-Barré syndrome

F Female, M Male, GBS Guillain-Barré syndrome MFS Miller Fisher syndrome

Case References Age Sex Race Thyroid disease complications Treatment

1 4, Polizzi A, et al 7/F Italian GBS Hashimoto’s disease Gamma globulin administration

2 4, Polizzi A, et al 42/F Italian MFS Hyperthyroidism Steroid administration

3 5, Kagiyama T, et al 53/F Japanese GBS Hashimoto’s disease, Hashimoto’s 
encephalopathy

Gamma globulin administration

4 6, Shakado S, et al 54/F Japanese GBS Graves’ disease Immune adsorption therapy, Gamma 
globulin administration

5 7, Pandolfi C, et al 56/F Italian GBS Hypothyroidism Steroid administration, Plasmapheresis

6 8, Vetsch G, et al 70/F Swiss MFS Hashimoto’s disease Gamma globulin administration

Present case 55/F Japanese Hashimoto’s ⇒ Graves’ disease Gamma globulin administration
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one case of Graves’ disease and one of hyperthyroidism 
(no description of Graves’ disease) as thyroid disease. 
With respect to geographical location, two patients were 
Japanese, three Italian, and one Swiss. In treating Guil-
lain-Barré/Miller Fisher syndrome, gamma globulin was 
administered in four cases and steroid treatment in two 
cases. Very rarely, autoantibody-related thyroid disease 
can be associated with Guillain-Barré syndrome, which 
also involves autoantibodies.

The transition mechanism from Hashimoto’s to 
Graves’ disease is through the dominance of Th1 cells, 
increased effector B cells, and TSAb production [2, 3]. 
In addition, helper T cells are predominantly Th17, and 
this increase correlates with goiter enlargement and 
TSAb [2, 3]. On the other hand, Th1 and Th17 become 
dominant during the onset of Guillain-Barré syndrome 
[9]. In this case, the onset of Guillain-Barré syndrome 
increased Th1 and Th17, possibly leading to Hashi-
moto’s disease transitioning into Graves’ disease due to 
the production of TSAb. However, the issue of whether 
Graves’ disease is biased toward the Th1 or Th2 func-
tional subset remains controversial [2].

As an alternative hypothesis, Graves’ disease can be 
triggered by viral infection [10]. It is possible that an 
unidentified pathogen could have caused both Guillain-
Barré syndrome and Graves’ disease simultaneously. 
However, it is highly unlikely that a viral infection trig-
gered both Guillain-Barré syndrome and Graves’ dis-
ease concurrently.

Patients with autoimmune thyroid disorders (i.e., 
Hashimoto’s disease and Graves’ disease) often have 
multiple autoimmune diseases [11]. This results from 
a complex interaction between genetic predisposition 
and environmental/endogenous factors [11]. In par-
ticular, it has been reported that multiple autoimmune 
diseases are more predominant in adult patients than in 
pediatric/adolescent patients [12]. In the current case, 
it is assumed that the patient had an original predis-
position to Hashimoto’s disease and had endogenous 
factors predisposing her to Guillain-Barré syndrome, a 
type of autoimmune disease.

In conclusion, this report presents a case wherein 
Hashimoto’s disease changed into Graves’ disease as 
a result of Guillain-Barré syndrome. Although rare, 
Guillain-Barré syndrome can develop in patients with 
thyroid disease. If a patient with Hashimoto’s disease 
develops Guillain-Barré syndrome, it may progress to 
Graves’ disease; thus, it is necessary to pay attention to 
the transition of thyroid function during the course of 
Guillain-Barré syndrome.
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