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Abstract

Background: Acquired Gitelman syndrome is a very rare disorder reported in association with autoimmune
disorders, mostly Sjögren syndrome. It is characterized by the presence of hypokalaemic metabolic alkalosis,
hypocalciuria, hypomagnesaemia and hyper-reninaemia, in the absence of typical genetic mutations associated
with inherited Gitelman syndrome.

Case presentation: A 20 year old woman who was previously diagnosed with primary Sjögren syndrome and
autoimmune thyroiditis presented with two week history of lower limb weakness and salt craving. Examination
revealed upper limb and lower limb muscle weakness with muscle power of 3/5 on MRC scale and diminished
deep tendon reflexes. On evaluation, she had hypokalaemia with high trans-tubular potassium gradient, metabolic
alkalosis and hypocalciuria, features suggestive of Gitelman syndrome. New onset hypokalaemic alkalosis in a
previously normokalaemic patient with Sjögren syndrome strongly favored a diagnosis of acquired Gitelman
syndrome. Daily potassium supplementation and spironolactone resulted in complete clinical recovery.

Conclusions: Acquired Gitelman syndrome associated with Sjögren syndrome is rare. It should be considered as a
differential diagnosis during evaluation of acute paralysis and hypokalaemic metabolic alkalosis in patients with
autoimmune disorders, especially Sjögren syndrome.
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Background
Sjögren syndrome is a systemic autoimmune disease pri-
marily affecting the exocrine glands. Renal involvement
in Sjögren syndrome usually manifest as chronic intersti-
tial nephritis, distal renal tubular acidosis and nephro-
genic diabetes insipidus. Sjögren syndrome presenting
with features of Gitelman syndrome is rare and named
as acquired Gitelman syndrome. In medical literature
only eight such cases have been reported. Awareness of
the treating physician regarding this rare clinical

presentation is imperative to avoid fatal outcomes, espe-
cially in patients presenting with acute paralysis. Here,
we describe a young female with Sjögren syndrome pre-
senting with features of Gitelman syndrome and hypo-
kalaemic paralysis.

Case presentation
A 20 year old woman previously diagnosed with primary
Sjögren syndrome and autoimmune thyroiditis with
hypothyroidism presented with two week history of
muscle cramps, gradual onset, progressive lower limb
weakness and salt craving. The weakness was not
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associated with ingestion of high carbohydrate meals, di-
urnal variation of symptoms, easy fatigability or other
neurological symptoms including diplopia, bulbar in-
volvement and paresthesia. There was no preceding re-
spiratory tract infection or gastroenteritis. She was on
Thyroxin 50 µg daily and denied the use of diuretics or
laxatives. There was no personal or family history of
similar episodes. Her blood pressure was 100/70 mmHg.
Pulse rate was 78 bpm. She was not volume depleted.
There was no apparent wasting or tenderness of mus-
cles. Muscle power was 3/5 on MRC scale. Deep tendon
reflexes were diminished. Rest of the clinical examin-
ation was normal.
Her investigation results revealed that she was having

hypokalaemia. ECG revealed T wave flattening and U
waves. Imaging did not reveal nephrocalcinosis. Her in-
vestigation results are summarized in Table 1.
Previous records revealed that she was diagnosed with

primary Sjögren syndrome and autoimmune thyroiditis
2 years ago, when she presented with salivary gland
swelling and sicca symptoms. She did not have any other
symptoms and signs suggestive of connective tissue dis-
orders. Salivary gland biopsy showed periductal and
periacinic lymphoplasmacytic infiltrate that was

compatible with Sjögren syndrome. Rheumatoid factor
,anti-Ro (SSA) antibody, anti TPO antibody and Thyro-
globulin antibody were positive. ANA titer was positive
at 1:320. At that time, serum potassium was noted to be
within normal parameters.
Presence of symptomatic hypokalemia with high

Trans-tubular Potassium Gradient (TTKG) was suggest-
ive of renal loss of potassium. Coexisting metabolic al-
kalosis, absence of hypercalciuria, increased renin
activity with normal blood pressure in the absence of di-
uretic or laxative use favored a diagnosis of Gitelman
syndrome, either inherited or acquired. Previous records
revealed persistent normokalaemia prior to this presen-
tation. New onset hypokalaemic alkalosis in a previously
normokalaemic patient with Sjögren syndrome (which is
frequently associated with the renal tubular dysfunc-
tions) and autoimmune thyroiditis strongly favored ac-
quired Gitelman syndrome of immune origin. Genetic
studies are crucial in differentiating between the inher-
ited and acquired forms of Gitelman syndrome, but we
did not have access to genetic studies to confirm our
diagnosis.
She was treated with intravenous and oral potassium

salts which resulted in improvement of symptoms. At
discharge, maintenance potassium salts and spironolac-
tone were prescribed which she tolerated well. Two
months later she had a relapse due to poor compliance.
After ensuring the compliance she had no further re-
lapses and remained symptoms free thereafter.

Discussion and conclusion
Primary Sjögren syndrome is a systemic autoimmune
disease characterized by lymphoplasmacytic infiltration
of lacrimal and salivary glands and multiple extraglandu-
lar tissues including skin and joints, lungs, heart, gastro-
intestinal tract, kidneys, bladder, gynecological system
and nervous system [1, 2]. It is commonly seen in fe-
males with typical onset in fourth to fifth decade of life.
The diagnosis of Sjögren syndrome is made in the pres-
ence of typical clinical signs, serological and/or histo-
logical evidence after the exclusion of conditions that
may manifest similar to Sjögren syndrome [3].
Renal involvement is a frequent manifestation of Sjög-

ren syndrome. It is rarely overt and may precede onset
sicca symptoms [4]. The manifestations vary from
chronic interstial nephritis, distal tubular acidosis, and
nephrogenic diabetes insipidus to symptomatic hypokal-
aemia due to tubular injury [4, 5]. The commonest pres-
entation is chronic interstial nephritis [6]. Distal renal
tubular acidosis (RTA) may occur in up to 25 % of the
patients with Sjögren syndrome. It is characterized by
normal anion gap metabolic acidosis and urinary potas-
sium wasting leading to hypokalaemia muscle paralysis
with respiratory arrest which has been the presenting

Table 1 Summary of laboratory investigations

Investigation Result Normal range

Haemoglobin 12 g/dL 12.0–15.5 g/dL

Platelets 200,000 per microL 150–450 per microL

Serum investigations

Sodium 135 mmol/L 135–145 mmol/L

Potassium 2.5 mmol/L 3.5–5 mmol/L

Magnesium 1.8 mg/dL 1.7–2.30 mg/dL

Chloride 91 mmol/L 95–111 mmol/L

Creatinine 0.8 mg/dL 0.6–1.2 mg/dL

Arterial pH 7.5 7.35–7.45

PaCO2 43 mmHg 38–42 mmHg

Bicarbonate 28 mmol/L 22–28 mmol/L

Renin activity 60.6 ng/mL/h 5.4–34.5 ng/mL/h

TSH 3.872 mIU/L 0.5 to 5.0 mIU/L

Free T4 1.29 ng/dL 0.9–2.3 ng/dL

9 a.m. Serum cortisol 550 nmol/L 140 to 690 nmol/L

Urinary investigations

Urinary potassium 40 mmol/L < 20 mmol/L

Urinary chloride 64 mmol/L 55–125 mmol/L

Trans-Tubular Potassium
Gradient (TTKG)

13 < 3

Spot urine potassium/
creatinine ratio

3.1 mmol/mmol > 2 mmol/mmol

Spot urine calcium/
creatinine ratio

0.01 g calcium /g
creatinine

< 0.2 g calcium /g
creatinine
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symptom in some cases of Sjögren syndrome. Glomeru-
lar involvement is noted to be rare and carries high mor-
tality [4].
Gitelman syndrome is a renal tubular disorder charac-

terized by hypokalemia, metabolic alkalosis, hypomag-
nesaemia, hypocalciuria, and hyper-reninaemia with
normal blood pressure. Gitelman syndrome is an auto-
somal recessively inherited genetic disorder caused due
to the biallelic inactivating mutations of SLC12A3 gene
encoding for thiazide-sensitive Sodium chloride cotran-
sporter (NCCT) in distal tubule of the kidney. Gitelman
syndrome is usually not diagnosed until late childhood
or adulthood [7]. More common disorders that have a
similar presentation and must be excluded are surrepti-
tious vomiting, surreptitious diuretic use and hypokal-
aemic periodic paralysis.
A rare, phenotypically similar clinical presentation has

been described in patients with autoimmune disorders
such as Sjögren syndrome, Systemic lupus erythemato-
sus and Systemic sclerosis, which has been named as
“acquired Gitelman syndrome” [8–11]. There are only
eight such cases have been reported in patients with pri-
mary Sjögren syndrome and three of these patients pre-
sented with hypokalemic paralysis [12–15]. It should be
considered as a differential diagnosis during evaluation
of hypokalaemic metabolic alkalosis in patients with
autoimmune disorders, especially Sjögren syndrome.
Pathogenesis of acquired Gitelman syndrome associ-

ated with Sjögren syndrome is being evaluated. Kim
et al. reported the presence of a circulating autoantibody
against NCCT in a patient presenting with acquired
Gitelman syndrome secondary to Sjögren syndrome.
This was demonstrated by incubation of serum of a pa-
tient with acquired Gitelman syndrome with normal
mouse kidney tissue, which showed similar staining pat-
terns of NCCT of distal tubules compared to the incuba-
tion of normal mouse kidney with rabbit polyclonal anti-
NCCT antibody [8, 14]. Genetic studies are crucial in
differentiating between the genetic and the acquired
form of Gitelman syndrome. In comparison, type 1 renal
tubular acidosis (RTA) secondary to Sjögren syndrome
was found to be associated with tubular interstial neph-
ritis with lymphocytic infiltration and reduced expres-
sion of both anion exchanger 1 (AE1) and hydrogen-
ATPase located in the α-intercalated cells in absence of
autoantibodies against these transporters [16].In recent
studies, a subset of patients with RTA with anti- car-
bonic anhydrase antibodies has been identified [17].
These antibodies are thought to be contributory to the
pathogenesis of RTA in Sjögren syndrome.
Hypomagnesaemia is a characteristic manifestation of

classic Gitelman syndrome, but magnesium level can
even be normal in some patients [7]. The mechanism of
hypomagnesaemia has been attributed to down

regulation TRPM6 magnesium-permeable channels that
are located at the apical domain of the distal convoluted
tubules and brush border of the duodenal magnesium-
transporter cells [18]. In our patient magnesium level
was normal.
Our patient demonstrated a very good clinical re-

sponse to potassium supplementation, but she needed
very high doses of potassium chloride to maintain nor-
mokalaemia. Similar clinical responses to potassium and
/or magnesium and/or spironolactone was noted among
other cases as well. In five case reports, steroids were ad-
ministered with above treatment [13–15]. Four patients
demonstrated reduced renal potassium wasting while
one patient continued to have renal potassium wasting
while on steroids. One patient was given cyclophospha-
mide [19]. None of these patients had relapses while on
treatment. Three patients who had apparently responded
to steroids were also documented to be on spironolac-
tone at the same time. Hence the observed reduction of
renal potassium wasting cannot be attributed to action
of steroids alone.
In comparison, the effects of immunosuppression with

steroids in type 1 renal tubular acidosis secondary to Sjög-
ren syndrome has been extensively evaluated [20]. Im-
munosuppression with steroids has been found to
effective in slowing the progression of renal disease in ma-
jority of these patients. It is our opinion that use of ste-
roids in management of acquired Gitelman syndrome in
Sjögren syndrome needs further evaluation as a potential
therapeutic modality. Presence of lymphoplasmacytic cell
infiltration in renal biopsy may also assist in deciding on
immunosuppressive therapy.
Further studies focused on the pathogenesis of renal

tubular dysfunctions in Sjögren syndrome will be im-
mensely beneficial in establishing the prognosis and ef-
fective therapeutic interventions in this rare and possibly
underdiagnosed manifestation of Sjögren syndrome.
Paucity of diagnosed patients with acquired Gitelman
syndrome appears to be a major limiting factor in study-
ing pathogenesis and treatment responsiveness. Estab-
lishing a global disease registry and long term follow up
of the diagnosed patients may help to alleviate this issue.

Abbreviations
bpm: beats per minute; MRC scale: Medical research council scale;
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tubular acidosis
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