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Patient With Type 1 Distal Renal Tubular Acidosis
Secondary to Sjogren’s Syndrome Presented With
Hypokalemic Paralysis
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Abstract

Hypokalemia is described as serum potassium level below 3.5
mEq/L. The most common causes of hypokalemia are potassium loss
from urinary tract, gastrointestinal system and loss through sweat-
ing, although decreased potassium intake and increased intracellular
translocation may also cause hypokalemia. Severe hypokalemia may
affect both cardiovascular and neuromuscular systems and can be life
threatining. In the present report, we aimed to present a 47-year-old
female patient admitted with paralysis secondary to hypokalemia,
who was later diagnosed with distal type 1 renal tubular asidosis
(RTA) secondary to Sjogren’s syndrome (SS).
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Introduction

Potassium is one of the important cations of the body and 98%
of total body potassium is located in intracellular compart-
ment. Intracellular and extracellular potassium ratio is a key
factor in determining the cellular membrane potentials. For
this reason, small changes in extracellular potassium level may
cause significant deterioration in some organ systems [1, 2].
Hypokalemia is defined as serum potassium level below
3.5 mEq/L [3]. Potassium level of 2.5 - 3 mEq/L is moder-
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ate hypokalemia, while severe hypokalemia is defined as po-
tassium level below 2.5 mEq/L [4, 5]. In hypokalemia, some
important clinical signs may be seen in several organ systems
such as cardiovascular and neuromuscular systems. Although
moderate hypokalemia is usually asymptomatic, severe hy-
pokalemia, which is usually rare, may be related to mortal-
ity and morbidity, causing skeletal muscle cramps, flask pa-
ralysis, hyporeflexia, rhabdomyolysis and important cardiac
arrhytmias [6, 7]. The most common causes of hypokalemia
are potassium loss from urinary tract, gastrointestinal system
and loss through sweating, although decreased potassium in-
take and increased intracellular translocation may also cause
hypokalemia [8].

In this report, we present a case admitted with symptoms
related to severe hypokalemia, in which type 1 distal renal tu-
bular asidosis (RTA) secondary to Sjogren’s syndrome (SS)
was detected as causative etiology.

Case Report

A 47-year-old female patient was admitted to our outpatient
clinic with muscle weakness and fatigue. Her past medical
history revealed that she has been diagnosed with hypothy-
roidism for 14 years and has been using levothyroxin 100
pg/day. She has had severe intermittent fatigue and muscle
weakness for the past 1 year and admitted to neurology out-
patient clinic with these symptoms. Her biochemical exami-
nation had shown a serum potassium level of 1.9 mEq/L 1
year ago (N: 3.5 - 5.5). Electromyoneurography (EMNG) had
been performed and sensory-motor polyneuropathy had been
detected. Patient had been referred to our outpatient clinic
due to severe hypokalemia and subclinic hyperthyroidism.
Hypothyroidism was detected and thyroid disease evaluation
revealed the absance of autoimmune disease. Her hypothy-
roidism was thought to be secondary to a previous thyroiditis.
Since present thyroxin replacement dose of the patient was
high, levothyroxin dose was dropped to 75 pg/day. On physi-
cal examination, BP was 120/80 mm Hg, pulse was 70/min
and rhythmic. The power in all muscle groups was 4/5. Sensa-
tion was normal but deep tendon reflexes were diminished.
When laboratory examinations of the patient, which had been
performed in the last 12 months, were evaluated, it was seen
that all examinations revealed severe hypokalemia and there
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Table 1. Laboratory Values at Presentation

Unit Value Reference range

Hemogram

Hb g/dL 14.1 11.2-15

WBC /uL 6,550 4,000 - 10,000

Platelet /uL 237,000 150,000 - 450,000
Biochemical parameters

Fasting glucose mg/dL 92 70 - 105

Urea mg/dL 20 15-45

Creatinine mg/dL 0.8 0.57 - 1.11

AST U/L 18 0-34

ALT U/L 18 0-55

Albumin g/dL 3.9 32-52

LDH IU/L 110 100 - 190

CK uU/L 265.4 0-170

Na mmol/L 139 136 - 145

K mmol/L 1.9 3.5-5.1

Cl mmol/L 119 99 - 107

Mg mg/dL 2.27 1.6-2.6

Sedimentation rate mm/h 14 0-20

FT3 pg/mL 3.58 1-42

FT4 ng/dL 1.39 0.8-1.8

TSH mlIU/mL 0.06 0.5-4.78

Anti-Tg IU/mL 24.6 <115

Anti-TPO TU/mL 21.1 <34

HBsAg s/co - -

Anti-HCV s/co - -

Anti-HIV s/co - -

were different results showing hypothyroidism, eutyhroidism
and hyperthyroidism. For this reason, it was thought that there
was no relationship between thyroid disease and hypoka-
lemia. For this reason, we decided to make further evalua-
tion for the etiology of hypokalemia. Her ECG was normal.
In urine analysis, pH was 6.5 (N: 4.5 - 8), potassium excretion
in 24-h urine was 39.1 mEq/day (N: 25 - 125), and calcium
excretion in 24-h urine was 224 mg/day (N: 100 - 300). In
arterial blood gas, pH was 7.28 (N: 7.35 - 7.45), PCO, was
24.4 mm Hg (N: 35 - 45), SO, was 98.5%, HCO, was 11.4
mEqg/L (N: 22 - 26), Na was 139 mmol/L (N: 136 - 145), K*
was 1.9 mmol/L (N: 3.5 - 5.1), chloride was 119 mmol/L (N:
99 - 107), and anion gap was 8.6 mEq/L (N: 8 - 16). Serum
lactate was negative. The other laboratory examination re-
sults are presented in Table 1. Renal ultrasonography showed
calculi in the central part of the right kidney, which were 9
mm in diameter. Detailed history revealed that she has been
complaining of dry eye and mouth for the last 4 months. The
opthalmological examination was performed and Schirmer
test revealed a positive result (both eyes 3 mm/5 min). Analy-
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sis of rheumatological markers showed RF: 10.7 IU/mL (N: 0
- 15), Hep-2 ANA on 1:100 dilution: granular pattern (++++),
anti-dsDNA: (-), anti-SSA: (+++), anti-SSB: (+), anti-Ro-52:
(+++). Lower lip salivary gland biopsy was performed but
histopathological result could not be obtained due to insuf-
ficient material. We considered SS according to American-
European Consensus Group classification criteria and the pa-
tient was diagnosed with hypokalemia related to type 1 distal
renal asidosis secondary to SS. Oral potassium tablet 2 x 1,
hydroxychloroquine 200 mg 2 x 1 and symptomatic treatment
for dry eye were commenced. Her symptoms were improved
and serum potassium levels turned to normal in 2 weeks under
this theraphy. The appropriate follow-up scheme was planned
and she was discharged.

Discussion

SS is a systemic, chronic and autoimmune disease character-
ized by lymphocytic infiltration of all exocrine glands, espe-
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cially salivary and lacrimal glands [9]. It is called as primary
SS if there is no underlying pathology. In secondary SS, there
is an underlying pathology such as systemic lupus erythema-
tosus and rheumatoid arthritis. Fifty percent of the cases are
primary SS. SS prevalance of the population is approximately
4%. It is nine times more common in females. Although it is
generally seen at around 40 - 50 years of age, it can be seen in
all ages [10].

This is basically an autoimmune exocrinopathy involving
many body systems and organs, although it is most commonly
associated with dry eye and mouth. American-European Con-
sensus Group proposed the diagnostic criteria which includes
clinical information and laboratory examination values [11].
Our patient fulfilled the defined criteria for primary SS (dry
eye and month longer than 3 months, positive Schirmer test,
presence of autoantibodies SS-A and SS-B) when evaluated
according to these diagnostic criteria.

Renal disease is seen in approximately 10% of all SS pa-
tients. It mainly (33%) occurs in the form of RTA and 90% of
them are type 1 distal RTA. Although how SS causes type 1
distal RTA is exactly not known, it was suggested that absent
or decreased activity of H+-ATPase of intercalated cells locat-
ed in collecting tubules of distal nephrone may play role in the
pathogenesis [12]. Despite decreased urinary acidification and
hyperchloremic metabolic acidosis, distal RTA is characterized
by urinary pH above 5.5. Distal RTA can be primary (either
idiopathic or inherited) or secondary. Secondary distal RTA oc-
curs with calcium metabolism disorders, genetical and autoim-
mune diseases [13]. In our case, presence of hypokalemia, re-
nal calculi and hyperchloremic metabolic acidosis, urinary pH
of 6.5 and absence of a positive familial history were all sug-
gestive for type 1 distal RTA secondary to primary SS. Distal
RTA may cause some renal disorders such as nephrocalcinosis,
urolithiasis and chronic interstitial nephritis.

The most common electrolyte disturbance in distal RTA is
hypokalemia. Signs and symptoms are related to the severity
of hypokalemia. As also seen in the present case, hypokalemia
may cause periodic paralysis. Hypokalemic periodic paralysis
may be primary or secondary to thyrotoxicosis, primary hyper-
aldosteronism, distal RTA, gastrointestinal disorders and bari-
um intoxication. Hypokalemic periodic paralysis secondary to
RTA is rarely seen [14, 15]. In addition to the treatment of the
pathology causing distal RTA, HCO, and K* replacements are
also necessary. We also prescribed hydroxychloroquine to de-
crease symptoms related to SS, artificial tear drop, bicarbonate
and potassium preparations for distal RTA.

In conclusion, in patients presented with periodic paraly-
sis secondary to hypokalemia, investigation of underlying
causes is essential and distal RTA secondary to SS should be
considered.
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