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CASE REPORT
Pseudohypoparathyroidism associated with Gitelman

syndrome. Case report
Seudohipoparatiroidismo asociado con sindrome de Gitelman. Reporte de caso

Harold Felipe Saavedra-Lopez* Sugeich Meléndez-Rhenals?

* Universidad Nacional de Colombia - Bogotd Campus - Faculty of Medicine - Department of Internal Medicine - Endocrinology
Residency - Bogota D.C.- Colombia.
2 Universidad Nacional de Colombia - Bogota Campus - Faculty of Medicine - Department of Internal Medicine - Bogota, D.C.- Colombia.

Abstract

Introduction: Pseudohypoparathyroidism (PHP) is a genetic disease with a very low prevalence that causes
parathyroid hormone (PTH) resistance, in which patients present complications secondary to the resulting
hypocalcemia.

Clinical case A 37-year-old man with a history of tetanic seizures since childhood and an imprecise diagnosis
of hypokalemic periodic paralysis since 2013 was admitted to the emergency department of a secondary care
hospital in Bogotd D.C., Colombia, due to paresthesia in his hands and feet for two days, which worsened

to painful intermittent muscle spasms. The patient stated that he had no genetic family history. Laboratory
tests showed hypocalcemia, hypomagnesemia, hyperphosphatasemia, hypokalemia, and elevated PTH levels
(369 pg/mL). Therefore, after ruling out several causes of secondary hyperparathyroidism, PTH-dependent
hypocalcemia compatible with PHP was suspected. Simultaneously, the patient had compensated metabolic
alkalosis, increased renal potassium loss, hypocalciuria, and normal blood pressure, raising the possibility of
Gitelman syndrome (GS). Taking this into account, calcium, potassium and magnesium supplementation was
started, achieving the complete resolution of the symptoms and normal electrolytes levels. However, it should
be noted that since the hospital where the patient was treated did not have the necessary means to perform
genetic tests, which is common in Colombia, it was not possible to confirm the diagnosis of both conditions.
Conclusion: Although genetic confirmation of the PHP and GS diagnoses was not possible in this case, this
would be the second case reported in the world of a patient with clinical suspicion of PHP and GS, which could
be a new, yet unknown, genetic mutation that explains the simultaneous occurrence of these two conditions.

Resumen

Introduccién. El seudohipoparatiroidismo (SPT) es una enfermedad genética con una prevalencia muy

baja que causa resistencia a la paratohormona (PTH), con complicaciones subsecuentes a la hipocalcemia
resultante.

Presentacion del caso. Hombre de 37 afios con antecedente de crisis tetdnicas desde la infancia y con
diagndstico impreciso de pardlisis periddica hipocaliémica desde 2013 que ingresé al servicio de urgencias de
un hospital de segundo nivel de Bogoté D.C., Colombia, por experimentar parestesias en manos y pies durante
dos dias, las cuales empeoraron a espasmos dolorosos intermitentes. El paciente negd antecedentes genéticos
familiares. En los exdmenes de laboratorio se reportd hipocalcemia, hipomagnesemia, hiperfosfatemia e
hipocalemia, ademds de niveles elevados de PTH (369 pg/mL), por lo que, luego de descartarse varias causas
de hiperparatiroidismo secundario, se sospeché hipocalcemia dependiente de PTH, compatible con SPT. Al
mismo tiempo, el paciente presentd alcalosis metabdlica, aumento de pérdidas renales de potasio, hipocal-
ciuray presidn arterial normal, por lo que se sospeché sindrome de Gitelman (SG). Teniendo en cuenta lo
anterior, se inicié suplementacidén de calcio, potasio y magnesio, obteniéndose una resolucién completa de los
sintomas y niveles normales de electrolitos. En todo caso, debe mencionarse que debido a que en el hospital
no se contaba con los medios necesarios para realizar las pruebas genéticas, algo frecuente en Colombia, no
fue posible confirmar el diagndstico de estas dos condiciones.

Conclusidn. Sibien en este caso no fue posible obtener la confirmacién genética del diagndstico de SPTy

SG, este seria el segundo caso reportado en el mundo de un paciente con sospecha clinica de SPT y SG, lo que
podria constituir una nueva mutacién genética aun desconocida que explique la ocurrencia simultdnea de
estas dos condiciones.
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Introduction

Pseudohypoparathyroidism (PHP) is a rare metabolic disease caused by the mutation of the
GNAS gene, which encodes the alpha subunit of the stimulating heterotrimeric G protein.
This heterozygous mutation is maternally inherited and causes parathormone (PTH)
resistance secondary to parathormone receptor type 1 (PTHIR) autoantibodies, and thus
inadequate activation of 25-Hydroxy vitamin D through the enzyme 1-alpha-hydroxylase.
In addition, PTH resistance results in increased renal reabsorption of phosphorus. All of
these factors cause hypocalcemia, hyperphosphatemia, and increased PTH levels in

these patients.’

PHP is a rare disease for which there are few studies; consequently, data on this condition
are scant; however, Underbjerg et al.” identified 60 cases in a study attempting to identify
all PHP patients in Denmark, representing a prevalence of 1.1 cases per 100 000 population.

Originally, all persons with phenotypic features typical of Albright’s hereditary osteo-
dystrophy (rounded facies, short stature, obesity, subcutaneous ossification, shortened
fourth metacarpal, etc.) had biochemical alterations such as hypocalcemia, hyperphos-
phatemia, and increased PTH levels (typical of PHP). However, it is now known that there
are five subtypes of PHP (13, 1b, 1c, 2, and pseudohypoparathyroidism) and that patients
do not have these phenotypic characteristics in two of them (1b and 2).°

Gitelman syndrome (GS) is an autosomal recessive salt-losing renal tubulopathy char-
acterized by metabolic alkalosis with hypokalemia, hypomagnesemia, and hypocalciuria,
with an estimated prevalence of 1 case per 40 000 inhabitants.*

The following is the case of a middle-aged man with tetanic seizures since childhood,
who met the biochemical criteria for the diagnosis of PHP, without associated phenotypic
characteristics. He presented with metabolic alkalosis with hypokalemia and hypocalci-
uria, as well as renal potassium losses, which are consistent with GS.

This is the second case reported worldwide of a patient who presented concomitantly
with these two diseases, both of a genetic nature and with a very low prevalence among
the general population.® Nonetheless, it should be noted that both conditions were
diagnosed based on clinical findings, and no genetic confirmation was obtained due to
the lack of genetic studies in the country.

Case report

A 37-year-old male migrant with a history of tetanic seizures since the age of 9 years and
an unclear diagnosis of hypokalemic periodic paralysis since 2013 (under intermittent
treatment with potassium gluconate) was admitted to the emergency department of a
secondary care hospital in Bogotd D.C., Colombia, due to a sensation of paresthesia in
hands and feet during the last 2 days, which progressed to intermittent painful spasms in
skeletal muscles and intermittent muscle contractions.

The patient reported no recent travel, no contact with sick people, no respiratory,
gastrointestinal, or cardiovascular symptoms, and no family history of any type of genetic
syndrome or altered phosphorus-calcium balance (siblings, parents, and grandparents).

On admission examination, the patient was found in good general condition and with
the following vital signs: blood pressure: 110/75 mmHg, heart rate: 98 bpm, respiratory
rate: 18 rpm, temperature: 36.3°C, and oxygen saturation: 94%. No abnormal findings
were reported on physical examination, but signs of Trousseau and Chvostek were
evident. His facies and skeletal features were normal, and he had no thyromegaly or
thyroid nodules. The patient weighed 72kg and was 1.75m tall.
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Upon admission to the emergency department, laboratory studies were performed to
rule out infectious, metabolic, toxic, and electrolyte disorders. The presence of hypocal-
cemia, hypomagnesemia, hyperphosphatemia, and hypokalemia was notable among the
findings of these studies (Table 1). Taking into account what was reported in the emer-
gency room, the patient was hospitalized. On the third day of hospital stay, follow-up
tests were carried out, showing elevated PTH levels (369 pg/mL). Consequently, after
ruling out several causes of secondary hyperparathyroidism, such as vitamin D deficiency,
chronic kidney disease, malabsorption, or chronic liver disease, PTH-dependent hypocal-
cemia, consistent with PHP, was suspected.

Table 1. Biochemical and hormonal profile of the patient.

16/10/20 18/10/2020 24/10/2020
Date
Result Result Result
Lab test
(reference value) (reference value) (reference value)
Calcium 5.2mg/dL 6.4 mg/dL 7.5 mg/dL
(8.6-10) (8.6-10) (8.6-10)
Albumin 3.9 g/dL
(3.4-5.4)
2. E . .
Potassium 9 mEq/L 3.2mEq/L 3.5mEq/L
(3.5-5.1) (3.5-5.1) (3.5-5.1)
4.9 dL
Phosphorus mg/
(2.6-4.5)
. 1.7 mg/dL
Magnesium
(1.8-2.6)
. 133 mEq/L 135mEq/L 135 mEq/L
Sodium mEq/ mEq/ mEq/
(135-145) (135-145) (135-145)
369 L
Parathormone pg/m
(15-65)
39.7 L
25 (OH) D ng/m
(20-40)
Thyroid stimulating 6.6 uUI/mL
hormone (0.27-4.2)
. 1.09 dL
Free thyroxine ng/
(0.93-1.7)
1.
Serum creatinine 03 mg/dL
(0.6-1.1)
Urea nitrogen 10.1mg/dL
g (6-20)
. pH: 7.45 (7.35-7.45) PaCO2: | pH: 7.41(7.35-7.45) PaCO2:
Arterial gases
30.3 (28-32) HCOa: 21 (17-21) | 41 (28-32) HCO3: 26 (17-21)

Source: Own elaboration.

It was determined that the patient had PHP type 1b or 2 due to the absence of dysmor-
phic facies that would raise suspicion of Albright’s hereditary osteodystrophy. However,
it was impossible to determine the PHP type because a test to measure nephrogenic
cyclic adenosine monophosphate (cAMP) levels could not be performed in the hospital.
Simultaneously, the patient presented with metabolic alkalosis, increased renal potas-
sium losses, hypocalciuria, and normal blood pressure (Table 2), so GS was suspected,
although it could not be confirmed because the necessary genetic tests were not available

at the hospital where he was treated.
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Table 2. Patient’s urinary panel.

Result
(Reference value)
86.1 mmol/24h
(40-80)

1.97 gr/24h
(0-98-2.2)
61.5mg/24h
(100-300)
1500 mL
(800-1800)

Lab test

24-hour potassium urine

24-hour urine creatinine

24-hour urine calcium

Volume

Source: Own elaboration.

From the first day of hospitalization, the patient required intravenous calcium gluconate
(1g every 8 hours), potassium chloride (4 mEq per hour), and magnesium sulfate (2g every
12 hours), but on the fifth day, intravenous calcium and potassium replacement were
switched to oral supplement (1.2g of calcium carbonate every 8 hours, 0.5 micrograms of
calcitriol every 12 hours, and 10mEq of potassium gluconate every 12 hours), thus achieving
a satisfactory progress.

The patient was discharged from the hospital after 8 days with resolution of symptoms
and stable serum electrolyte levels, and was prescribed outpatient follow-up, electrolyte
monitoring, and indefinite oral supplementation, which he began during his hospital-
ization. The patient returned to the hospital 10 days later for an outpatient follow-up
appointment, where he reported that he was still asymptomatic; however, he did not
provide the results of the laboratory tests requested at discharge.

Discussion

PHP is a disease characterized by PTH resistance, which manifests biochemically as
hypocalcemia, hyperphosphatemia, and elevated PTH levels." Although it is a rare disor-
der, several studies have attempted to establish its prevalence; for example, Linglart et al.”
in a study conducted in Denmark, found a prevalence of 1.1 cases per 100 000 inhabitants
and Lopes et al.,’ in a study conducted in Parana, Brazil, in 55 patients with hypoparathy-
roidism, reported a prevalence of 9.1%.

When PTH binds to its PTHIR receptor, dissociation of the alpha, beta, and gamma
subunits of the stimulating heterotrimeric G protein occurs, with the subsequent activa-
tion of adenylyl cyclase and synthesis of cAMP, which activate protein kinase A and then
a series of enzymatic cascades that affect various cell functions.” The GNAS gene encodes
the alpha subunit of PTHIR, and inactivating mutations have been described as a genetic
and epigenetic cause of PHP.**°

Historically, five PHP subtypes have been identified, with 1A being the first to be charac-
terized given its association with Albright’s hereditary osteodystrophy. Subtypes 1B and 2
have the biochemical characteristics mentioned above, without any phenotypic peculiari-
ty, but are differentiated by nephrogenic cAMP levels after stimulation with PTH."

In the case presented here, despite not being capable of ruling out an abnormality in
PTH structure, the most accurate clinical and biochemical diagnosis is consistent with
PHP subtype 1B or 2. Unfortunately, the measurement of nephrogenic cAMP is not avail-
able in Colombia and, therefore, it was not possible to determine the specific subtype in
this patient; however, it is important to note that this situation prevents the classification
of the subtype but not the diagnosis of PHP. This had already been reported by Trejo et al.””
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in a case series of 4 patients diagnosed with PHP in adulthood who had hypocalcemia,
hyperphosphatemia, elevated PTH levels, and normal renal function. Also, in view of the
absence of a family history, a sporadic, non-hereditary mutation was suspected.

Furthermore, the patient had metabolic alkalosis with hypokalemia, accompanied by
mild hypomagnesemia, increased renal potassium losses, and hypocalciuria, which is
consistent with the diagnosis of GS, a disease in which sodium reabsorption in the distal
convoluted tubule is altered due to a mutation of the sodium-chloride cotransporter,
resulting in secondary hyperaldosteronism."” Symptoms in patients with GS usually
begin in adolescence and are characterized by metabolic alkalosis with hypokalemia
and normal blood pressure, despite hyperaldosteronism, as evidenced in the reported
case. Moreover, patients typically present with hypocalciuria and hypomagnesemia, in
contrast to Bartter syndrome, in which hypercalciuria is the distinctive feature."

Hypocalciuria, in cases of GS, is explained by increased calcium reabsorption in the
proximal tubule in response to volume depletion caused by sodium loss,” which was also
evidentin the reported patient. It should be pointed out, however, that genetic confirma-
tion of this tubulopathy was not possible.

The present report is of great relevance because it describes the case of a patient who
presented with two clinical entities of very low prevalence, both concomitantly and
independently, and that also have no known genetic relationship, because while in PHP
the GNAS mutation is located on chromosome 20," in SG the mutated gene is SLCI2A3,
located on chromosome 16.” Additionally, according to the literature reviewed for the
preparation of this report, only one case of the same patient with these two conditions
has been published,’ making this case the second reported case worldwide.

Conclusion

Although it was not possible to obtain genetic confirmation of the diagnoses of PHP and
GS in the present case, this may be the second case reported in the world of a patient with
clinical suspicion of these two entities. This raises the question of whether this is merely
arandom and simultaneous occurrence of two conditions of genetic etiology with a very
low frequency, or if, on the contrary, the simultaneous occurrence of these conditions
may be due to an unidentified genetic mutation.
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