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Case Report

Classical Bartter’s syndrome (type III) disease with normocalciuria in an Indian 
adult male: A case report
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Bartter’s syndrome (BS) is a salt-losing renal tubular 
disorder with hypokalemia, metabolic alkalosis, 
hyperaldosteronism, hyperreninemia, hypercalciuria, 

low chloride, and normal to low blood pressure [1]. It is a rare 
genetic disorder with an estimated occurrence of one in 10 lakh 
people. The majority of clinical cases occur during the prenatal or 
neonatal period. However, there are cases that become noticeable 
rarely in adults. The disease is classified clinically and genetically 
into five subtypes: Type 1 (SLC12A1), Type 2 (KCNJ1), Type 3 
(CLCNKB), Type  4 (BSND or CLCNKA/CLCNKB), and 
Type  5 (CASR or MAGED2), as per the site of salt transport 
impairment [2]. Among these, type III occurs from polymorphisms 
in the chloride channel gene (CLCNKB), resulting in decreased 
chloride efflux and changing the transepithelial voltage gradient, 
which decreases sodium, potassium, and chloride resorption [3]. 
Type III is frequent in adults and is most difficult to differentiate 
clinically from Gittleman syndrome and other impaired 
tubulopathy.

Regardless of significant progress in knowledge since the 
genetic clarification of this disease, data on the prolonged impact 
of BS is extremely inadequate. As there is a lack of clinical studies, 
the need for more scientific evidence should be emphasized that 

could aid in diagnosis and therapy [2]. We report a case of adult-
onset BS type  III in a 40-year-old male due to hypokalemia, 
metabolic alkalosis, narmocalciurea, and normal blood pressure.

CASE REPORT

A 40-year-old male was admitted to the general medicine 
department, NRI General Hospital, Guntur, with complaints 
of headache in the bilateral frontoparietal and occipital areas, 
which was intermittent, lasting for 5–10 min, and mild nocturnal 
muscle cramps, especially in the calf region, lasting for seconds 
to minutes since 3 months. No history of premature (or) maternal 
polyhydramnios was reported. Headache was not associated with 
vomiting and double vision. The patient looks comparatively 
healthy with normal vitals. Nonetheless, he has type II diabetes 
mellitus with good glycemic control for the past 2 years and is an 
alcoholic.

On examination, muscle spasms of bilateral lower limbs are 
not associated with weakness, and other systemic examinations 
were normal.

Laboratory tests showed polycythemia secondary to 
dehydration (Hb-18%, PCV-51%). The patient’s thyroid 
levels and liver function tests were normal. Serum osmolality, 
electrolytes (calcium, magnesium), and creatinine were within 
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the normal range with severe hypokalemia (2.0 mmoL/L), 
hyponatremia (127 mmoL/L), hypophosphatemia (2.0 mmoL/L), 
and hypochloremia (86 mEq/L) (Table 1). High plasma renin and 
aldosterone levels were recorded. As the serum potassium level was 
low, urine was sampled to determine the renal loss. Before sending 
24 h urine samples, the possible causes of pseudohypokalemia, 
such as leukocytosis and prolonged storage of blood samples, 
were ruled out. The urine potassium/gram of creatinine was 25 
mEq/g, i.e., >15 mEq/g showing renal loss of potassium. Analysis 
of 24 h urine sample showed polyuria (3.9 L), renal hyperkalemia 
(135.6 mEq/day), and hyperphosphaturia (214.5  g/day), with 
normal urine calcium and decreased urine osmolality. Arterial 
blood gas indicated metabolic alkalosis (7.5 pH), 122 mmoL/L 
sodium, 3.2 mmoL/L lactic acid, and 28.9 mmoL/L HCO3-, 
and he had no complaints of vomiting, profuse sweating, or any 
history of diuretic use.

The transtubular potassium gradient was 3, indicating distal 
tubule potassium secretion. On abdominal and pelvic ultrasound, 

hepatomegaly with altered echotexture, prostatomegaly, and 
bilateral nephrocalcinosis were noted. A computed tomography 
scan of KUB revealed bilateral medullary nephrocalcinosis and 
other findings in accordance with the ultrasound. In addition, 
urine Ca/creatinine was 1.02. An increase of 24 h urine phosphates 
with normal serum phosphate might be driven by tubulopathy. 
All these, besides hypokalemia, hypochloremic alkalosis, 
normocalciuria, and reduced ability to concentrate urine (due 
to reduced urine osmolality), led to the diagnosis as a case of 
BS type III. Although genetic analysis is decisive for definitive 
diagnosis, it was not performed owing to the cost of the test.

The patient was treated with an injection of KcL (potassium 
chloride) 40 meq in 500  mL normal saline and spironolactone 
throughout the course of the disease to maintain serum potassium 
levels. Owing to gastrointestinal adverse reactions and gynecomastia, 
spironolactone could not be continued. Serum creatine was initially 
elevated (1.5  mg/de) at the time of admission, and on serial 
monitoring, it attained normal 1 mg/dL. By the time of discharge, 

Table 1: Clinical and laboratory results of the patient at the time of admission in comparison with Gitelman syndrome
Parameters Results Inference Gitelman syndrome
Clinical findings

Muscle cramps Present Common
Weakness Absent Present
Blood pressure 110/70 (120/80) mmHg Normotensive Hypertension

Total blood cell count
Hemoglobin 18 (12–15) g/dL
RBC count 6.97 (4.7–6.1) million/µL
WBC count 13.4 (4–11) thousands/µL
Platelet count 2.6 (1.5–4.5) lakh/µL
PCV 51 (38.3–48.6) %
Blood urea 47 (7–20) mg/dL

Serum electrolytes
Sodium 127 (135–145) mmol/L Hyponatremia
Chloride 86 (97–105) mmol/L Hypochloremia
Potassium 2.0 (3.5–5.0) mmol/L Hypokalemia
Calcium 8.3 (8.4–10.2) mg/dL Normocalcemia
Magnesium 2.29 (1.5–2.4) mg/dL Normomagnesemia Hypomagnesemia
Phosphorus 2.5 (2.5–4.5) mg/dL
Serum creatinine 1.4 (0.7–1.3) mg/dL

24 h urine analysis
Urine volume 3.9 (0.8–2) L Polyuria Rare
Sodium 315.9 (40–220) mEq/day
Potassium 135.6 (25–125) mEq/day
Calcium 187.2 (100–300) mg/day Normocalciuria Hypocalciuria
Phosphates 214.5 (0.4–1.3) g/day Hyperphosphaturia
Urine osmolality 369.27 (500–850) mOsm/kg Urine concentrating ability: Reduced Intact

Arterial blood gas Metabolic alkalosis
pH 7.5 (7.35–7.45)
Sodium 122 (133–146) mmoL/L
Lactic acid 3.2 (<2) mmoL/L)
Bicarbonate 28.9 (22–26) mEq/L
CT KUB Nephrocalcinosis Present Absent

Figures in parenthesis indicate reference values
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the serum potassium level had improved from 2.0 to 3.6 meq/L. 
Consequently, the patient recovered from headache and limb pain.

DISCUSSION

The present study reports a case of BS in a 40-year-old patient who 
presented with headache and bilateral lower limb pain incidentally, 
with hypokalemia, hypochloremia, metabolic alkalosis, reduced 
ability to concentrate urine, and normocalciuria corresponding to the 
typical characteristics of type III BS. Subsequently, it was supported 
by nephrocalcinosis. Although hypercalciuria may occur in BS, 
patients with BS3 commonly have normocalciuria [4]. In addition, 
the patient had no family and personal history of nephrocalcinosis, 
nephrolithiasis, hypocalcemia, and hypomagnesemia, supporting 
the diagnosis as a case of type III BS and excluding other types 
of BS. The pathogenesis of BS includes hyperplasia of the 
juxtaglomerular complex, elevated levels of renin and aldosterone 
following increased potassium loss, and metabolic alkalosis, which 
is regarded as a principal cause of prostaglandins, kallikrein, and 
bradykinin abnormalities [5].

Among five types (BS1-5) of BS, BS1, BS2, BS4, and BS5 
present antenatally. BS3 is called classic BS and normally manifests 
later in life, mainly in adulthood [3]. Recently, adult-onset BS2, 
BS4, and BS5 have been reported [6-8]. Nevertheless, the clinical 
symptoms and age susceptibility are quite variable in BS3: polyuria 
and tendency of dehydration, hypokalemia, normocalciuria or 
hypercalciuria, proteinuria, and the lack of urolithiosis, including 
rare signs of hypokalemic paralysis [2]. Abdominal sonography 
in a 45-year-old female with classic BS revealed a lack of renal 
stones and nephrocalcinosis, but biochemical studies revealed 
hypercalciuria [9]. Whereas, in the present case, nephrocalcinosis 
with normocalciuria was noticed. Although nephrocalcinosis and 
hypercalciuria are present in most BS patients (other than BS3), 
the occurrence of symptomatic urolithiasis in BS seems to be 
comparatively low [10]. Renal impairment was not noticed in the 
present case in accordance with the  earlier reports.

Many patients with classic BS have clinical features that are more 
or less identical to Gitelman syndrome (GS). Normomagnesemia, 
normocalciurea/hypercalciurea, and nephrocalcinosis are regular 
features in BS, whereas GS is a main consideration in patients 
with hypomagnesemia, hypocalciuria [11], and hypertension [12]. 
Urinary concentrating ability appears intact in GS [13].

Hypokalemia patients are known to be more prone to 
arrhythmias and sudden cardiac death, making it crucial for 
health-care professionals to better understand the condition for an 
accurate diagnosis and treatment of BS. In view of the deferred 
consent of the patient to undergo genetic testing due to cost and 
also technically challenging analysis of the CLCNKB gene in 
detecting mutation [4], the genetic predisposition in the present 
case could not be established. However, CLCNKB mutations can 
also underlie the antenatal BS, neonatal BS, and Gitelman-like 
phenotypes [14,15]. Depending on clinical and laboratory findings, 
the patient was treated with parenteral administration of potassium 
chloride. Treatment resulted in significant improvement in serum 

potassium, and the patient was advised for routine check-ups once 
or twice a year to analyze the continuing result of the treatment.

CONCLUSION

BS, though a rare genetic disorder, should be considered in the 
medical diagnosis of adults with hypokalemia and metabolic 
alkalosis. Knowledge of clinical diversity in BS is significant for 
initiating diagnosis and effective management. Early and accurate 
molecular diagnosis is vital for distinct therapy. Education of the 
patient is also equally important. Hence, the limited research 
and paucity of knowledge require filling with more scientific 
studies, which would aid health-care professionals in a better 
understanding of the prognosis of disease.
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