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1  |  INTRODUCTION

Autoimmune hypoparathyroidism is a primary pathology 
of the parathyroid gland and involves the autoimmune de-
struction of the parathyroid gland. The condition is charac-
terized by decreased level of parathyroid hormone (PTH) 
and low serum calcium that can lead to clinical signs and 
symptoms.1 PTH maintains an adequate level of serum 
calcium in the serum by increasing bone resorption and 

increasing renal tubular calcium reabsorption and pro-
moting phosphate excretion from the kidney.2 In addition, 
PTH also activates 1 alpha- hydroxylase enzyme in the kid-
ney which activates vitamin D by hydroxylation at 1 posi-
tion, the activated vitamin D then helps in the absorption 
of calcium from the small intestine.2 Hypoparathyroidism 
can be primary hypoparathyroidism or secondary hypo-
parathyroidism, secondary causes of hypoparathyroidism 
includes thyroid surgery, cervical radiotherapy, genetic 
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Abstract
A 55- year- old female patient presented with generalized tonic– clonic seizures. 
Laboratory evaluation revealed low calcium (4.9 mg/dl), low PTH (0.9 pg/ml), 
and positive activating CaSR antibodies. The condition was diagnosed as autoim-
mune hypoparathyroidism. Calcium and vitamin D supplements did not correct 
the patient's hypocalcemia. The addition of prednisone to vitamin supplements 
showed a better response and corrected the hypocalcemia. The patient remained 
in seizure- free for one year.
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disorders (DiGeorge's syndrome, Bartter's syndrome, au-
tosomal dominant hypocalcemia (ADH) 1 and ADH 2), 
autoimmune diseases (autoimmune polyglandular syn-
drome), idiopathic, the disorder of magnesium metabo-
lism, and destruction of the parathyroid gland due to iron 
deposits, copper deposit, or tumor metastases.3

Autoimmune hypoparathyroidism is mainly diagnosed 
by measuring serum PTH and calcium level, biopsy is not 
routinely done but can confirm the diagnosis. Activating 
antibodies against calcium- sensing receptor (CaSR) is 
sometimes present in the serum and can support the di-
agnosis of autoimmune hypoparathyroidism.4 As low 
PTH leads to low serum calcium levels, hypoparathyroid-
ism often presents with paresthesia, hyperreflexia (car-
pal spasms known as Trousseau's sign and facial spasms 
known as Chvostek's sign), cramps, or tetany. The disorder 
may manifest acutely with seizures, bronchospasm, laryn-
gospasm, or cardiac rhythm disturbances.5,6

2  |  CASE REPORT

A 55- year- old Afghan woman was admitted to a tertiary 
care hospital with recurrent seizures. She had normal 
growth and development. She had her first episode of sei-
zures with no obvious cause at the age of 20 years. The 
patient was put on antiepileptic drugs (sodium valproate 
500 mg and levetiracetam 500 mg a day) by a local doctor in 
the village. Due to financial issues and limited resources, 
the patient did not undergo a neurology consultation or 
tertiary care hospital visit. Despite strict adherence to the 
medication prescribed, the patient's seizures did not re-
solve for 35 years. She also had a history of renal calculi 
and cataracts. She did not have any history of surgical 
procedures in the cervical region. The family history was 
unremarkable for seizures, other neurological disorders, 
and autoimmune diseases.

Her physical examination showed a positive 
Trousseau's sign and a Chvostek sign. The biochemical 
analysis (Table  1) revealed hypocalcemia and the brain 
imaging (Figure  1) demonstrated ependymal and basal 
ganglia calcification. Other causes of hypocalcemia were 
ruled out (Table 2) and a diagnosis of autoimmune hypo-
parathyroidism leading to hypocalcemia- induced seizures 
was made.

The patient was started on 600 mg oral calcium supple-
ments twice a day, 50,0000 IU of vitamin D2 weekly injec-
tion for 12 weeks, and 500 mg oral sodium valproate twice 
a day. The patient was advised to check her serum calcium 
level weekly. Despite these interventions, the patient's 
serum calcium level did not improve over eight weeks. 
Prednisone 60 mg once daily was added to the patient's 
regimen. After the addition of prednisone, the patient's 

calcium level was raised by 37% (4.9 to 7.8  mg/dl) over 
the next three weeks. Sodium valproate and prednisone 
were tapered off and the patient's serum calcium level was 
stable. The patient was continued on calcium 600 mg and 
cholecalciferol daily, and she remained seizure- free for 
one year.

3  |  DISCUSSION

Seizures have a broad list of etiologies, including struc-
tural, genetic, infectious, metabolic, and immunologi-
cal causes. Any patient presenting for the first time with 
seizures should be evaluated by taking a detailed history, 
doing the relevant clinical examination, and baseline in-
vestigations, including serum calcium and magnesium 
level.7 Autoimmune hypoparathyroidism is an endocrine 
disorder characterized by the autoimmune destruction 
of the parathyroid gland and indicated by hypocalcemia 
and low or undetectable levels of parathyroid hormone. 
Seizures in autoimmune hypoparathyroidism are second-
ary to hypocalcemia and can clinically present as a gen-
eralized tonic– clonic type. This unique case describes a 
patient in whom the secondary causes of hypoparathy-
roidism were absent. Although she had no family history 
of autoimmune disease, she experienced her first seizure 
in her 20 s which makes autoimmune likely to be the etiol-
ogy. This was supported by positive activating CaSR anti-
bodies in this patient. The management of this case was 
unique because the patient did not respond to standard 

T A B L E  1  Biochemical analysis revealed hypocalcemia

Investigation Result
Reference 
Range

Hemoglobin 11.8 g/dl 12.0– 16.0

Red blood cells 4.1^106cells/mcl 3.5– 5.5^106

Total leukocyte count 5.6^103 cells/mcl 4.5– 11.0^103

Platelets 3.76^106 cells/mcl 1.5– 4.5^106

Random blood sugar 127 mg/dl <200

Magnesium (Mg) 1.8 mg/dl 1.5– 2.5

Serum calcium 4.9 mg/dl 7.5– 10.0

Serum albumin 3.9 g/dl 3.5– 5.5

Serum potassium 4.0 mEq/L 3.5– 4.5

Serum sodium 138 mEq/L 135– 145

Serum bicarbonate 24 mEq/L 22– 26

Chloride 99 mEq/L 90– 100

Serum creatinine 0.95 mg/dl <1.5

Blood urea nitrogen 
(BUN)

22 mg/dl 5– 25

Abbreviations: G/dl: gram per deciliter, mcl: microliter, mg/dl: milligram per 
deciliter, mEq/L: milli equivalent per liter.
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therapy of vitamin D and calcium until the addition of 
prednisone. The addition of prednisone to the supple-
ments corrected the patient's serum calcium level over the 
period of three weeks. Tapering off the steroids did not 
change the patient's calcium level. That is why this patient 
was put on a long- term intake of vitamin D and calcium 
supplements.

Patients with hypoparathyroidism usually undergo 
initial examinations, such as electrolytes examination 
(serum Ca2+ and serum Mg2+) and vitamin D measure-
ment. Diagnosis of hypoparathyroidism relies on the mea-
surement of the serum parathyroid hormone which can 
be absent or low. Further examinations may be performed 
to establish the underlying etiologies. Genetic screening 
among family members is conducted to look for genetic 
defects in the family. Bone biopsy and non- invasive high- 
resolution skeletal imaging are two modalities used for 
assessing the impact of hypoparathyroidism on the mi-
croarchitecture of the skeleton and the changes in the 
skeleton following the PTH treatment. Autoantibodies 
examinations may be performed when suspecting autoim-
mune hypoparathyroidism.8 Activating antibodies against 
calcium- sensing receptors (CaSR) is sometimes present in 

the serum of patients with autoimmune hypoparathyroid-
ism.9,10 The presence of these antibodies is not confirma-
tory because of their low sensitivity (39%) and specificity 
(83%).11 CaSR, a G protein- coupled receptor whose role is 
to activate protein kinase C and ERK1/2 pathway which 
results in modulation of PTH secretion. Production of 
activating antibodies against CaSR further activates the 
CaSR which leads to a decreased production of PTH and 
manifests as hypoparathyroidism.12,13 Some patients with 
hypoparathyroidism also show calcification in the brain 
which is often evident on computed tomography scans of 
the brain incidentally. Like in our case these calcifications 
mainly involve basal ganglia, ventricles, or brain paren-
chyma. The condition is known as Fahr‘s syndrome in 
which hypoparathyroidism is one of the causes.14

Any etiologies of hypoparathyroidism are treated with 
the standard therapy of active vitamin D such as calcitriol 
and calcium supplements. If calcitriol is not available 
cholecalciferol can also be used. In addition, calcium sup-
plements are given with a dose of 1 to 3 g in divided doses. 
The desired therapeutic result is to maintain the serum 
calcium close to the lower limit of the normal range.15,16 
Moreover, there is an increased possibility of treating pa-
tients with CaSR antagonists or CaSR activators when pa-
tients are found to have activated or inactivated antibodies 
to the CaSR, respectively.15

The use of steroids to treat autoimmune hypopara-
thyroidism has been reported previously. Previous study 
by Chamberlin demonstrated the first evidence that a 
patient with CaSR antibody- mediated hypoparathyroid-
ism who had been refractory to calcitriol and high- dose 
calcium supplements responded well to immunosup-
pressive therapy namely prednisone and azathioprine, 
indicated by improvement of hypocalcemia. The CaSR 
antibody disappeared following immunosuppressive ther-
apy. Hypocalcemia relapsed when the dose of prednisone 
was decreased. Administration of high- dose calcitriol and 
calcium supplements during relapse resulted in hypercal-
cemia.4 The patient in this study had an improvement in 

F I G U R E  1  Computed tomographic 
scan of the brain showing ependymal 
and bilateral basal ganglia calcifications 
represented by a white square

T A B L E  2  Further investigation of hypocalcemia showed low 
PTH and positive CaSR antibodies

Investigation Result
Reference 
Range

Parathyroid hormone (PTH) 0.9 pg/ml 10– 65

Serum phosphate 7.8 mg/dl 2.5– 4.5

Serum 25(OH) vitamin D level 33 ng/ml 20– 45

Serum 1,25(OH) vitamin D3 
level

11 pg/ml 20– 78

Activating calcium- sensing 
receptor (CaSR)

Positive - 

Abbreviations: mg/dl: milligram per deciliter, ng/ml: nanogram per 
milliliter, Pg/ml: picogram per milliliter.



4 of 5 |   KHAN et al.

the seizure and improvement of hypocalcemia condition 
following the combination therapy. The limitation of our 
study is we did only qualitative testing of circulating CaSR 
antibodies, the change in the antibody levels has not been 
measured after administration of steroids. Thus, we did 
not know whether the combination therapy impacted the 
circulating CaSR antibodies.

4  |  CONCLUSION

The addition of immunosuppressive therapy to the supple-
mentations gives a better response compared to replace-
ment therapy alone. Further study is needed to support 
the combination of steroids plus vitamins as the therapy 
for autoimmune hypoparathyroidism. In the future, the 
research should also compare the efficacy of combination 
therapy and immunosuppressive therapy alone, so that 
physicians can provide the best treatment for autoim-
mune hypoparathyroidism patients.
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