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Introduction

• Bartter syndrome is an inherited renal tubular 
disorder caused by a defective salt reabsorption 
in the thick ascending limb of loop of Henle, 
resulting in salt wasting, hypokalemia, and 
metabolic alkalosis with relatively low levels of 
serum chloride

• Mutations of several genes encoding the 
transporters and channels involved in salt 
reabsorption in the thick ascending limb cause 
different types of Bartter syndrome.



Mechanisms of transport at thick 
ascending limb of the Henle’s loop. 



Pathophysiology
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Hypertrophy of the JGA 

• Another essential portion of TAL is the macula densa, a region with an 
interface with afferent glomerular arterioles, namely juxtaglomerular 
apparatus(JGA), which mediates the tubuloglomerular feedback (TGF). 

• In physiological conditions, the reduction of intracellular chloride 
concentration at the level of macula densa cells at JGA indicates 
diminished filtration, resulting in activation of the TGF hence stimulating 
renin release and afferent arteriolar dilatation with hyperfiltration.

• In patients with BS, reduced reabsorption of chloride occurs due to the 
genetic defects, and an increase in chloride delivery to the macula densa .

• This impaired entry of sodium and chloride into the macula densa
increases the expression of cyclooxygenase-2(COX2) stimulating the renal 
production of prostaglandin E2 (PGE2), also resulting in afferent arteriolar 
dilatation and activation of renin release by JGA



Clinical Features
• BS causes polyhydramnios, leading to premature birth 

– typically develops between the 20th and 30th weeks of gestation. 
Timing and severity vary according to the underlying genetic defect. 

– In BS4 and BS5, polyhydramnios is typically observed earlier than in 
BS1 and BS2.

• BS5 always presents antenatally, but symptoms spontaneously 
resolve typically around the estimated date of delivery.

• BS3 usually manifests later in life, the age of 1 year. 
Nevertheless, a prenatal presentation does not exclude BS3.

• Patients typically present with salt craving, failure to thrive, 
poor weight gain, or polyuria with polydipsia. Less frequent 
symptoms are related to dehydration.

• In a minority of cases, the diagnosis of BS is incidental after
noticing abnormal laboratory results, discovery of 
nephrocalcinosis, or family screening.



uptodate



Diagnosis

• The diagnosis of either BS is clinically suspected upon recognition of 
their characteristic features but requires genetic testing for 
confirmation. 

• When to suspected:
– Hypokalemic hypochloremic metabolic alkalosis
– High urinary chloride excretion 
– Normal to low blood pressure (BP) despite elevated renin and 

aldosterone levels

• Genetic testing will also differentiate amongst the various types of 
BS.



Saudi J Kidney Dis Transpl 2020;31(5):1144-
1147
Kidney International (2021) 99, 324–335



Treatment
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premature closure of the ductus arteriosus or necrotizing enterocolitis

symptomatic patients
+ gastric acid inhibitors 

not routine



• In the general population, guidelines suggest aiming for potassium 
levels >3.0 mmol/l

• Renin and aldosterone levels may be helpful in assessing the
adequacy of NSAID treatment

• Commonly used NSAIDs are indomethacin (1–4 mg/kg/d divided in 
3–4 doses), ibuprofen (15–30 mg/ kg daily in 3 doses), and 
celecoxib (2–10 mg/kg/d in 2 doses), taper down if stable

• Data on long-term outcomes in BS are sparse.
• Whereas nephrocalcinosis and hypercalciuria are present in the 

majority of patients (except BS3), the prevalence of symptomatic 
urolithiasis in BS appears to be relatively low.

• Chronic kidney disease is common in BS, and patients with BS1 and 
BS4 may have more severe chronic kidney disease progression than 
those with BS2 and BS3



Late-onset Bartter Syndrome Type II

• 34 years old woman
• height :173cm, weight :68.5 kg
• pulse 96/min, respiratory rate 20/min,
and blood pressure 110/80 mm Hg. 
• History of polyhydramnios, polyuria and 

Polydipsia in neonate
• Bilateral medullary nephrocalcinosis
• S/S: weakness
• Family history: denied



Laboratory studies revealed hypokalemia, metabolic
alkalosis, hypercalciuria, hyperparathyroidemia, and hyperreninemia.



• A 43-year-old German woman
• strong thirst and polyuria in childhood
• Family history: denied
• bilateral nephrocalcinosis by ultrasound during 

her second pregnancy
• The blood pressure was normotensive
(136/80mmHg)



• K:3.0 mmol/L, Ca: 2.31 mmol/L, 
• Na:139mmol/L, Cl:104mmol/L, Mg:0.87mmol/L, P:0.9mmol/L  
• Hyperaldosteronism (515ng/L, 847 ng/L) (normal range 30–340)
• Hyperreninaemia (43.1ng/L, 25.6ng/L) (normal range 2.0–24.6) 
• Venous blood: pH 7.37, HCO3 28.2mmol/L, pCO2 56.9mmHg, PO2 

29.4mmHg
• Increased calcium excretion in the urine :7.5mmol/day (normal 

range <6.2mmol/day)
• FENa (2.3% ),FEK (22%), FECl (2.52%):increased 
• Serum creatinine was 1.10mg/dL





Back to Our case

• Novel KCNJ1 mutation:
– c.346_357del(p.116_119d

el)

– c.1074C>A(p.C358X)

• Over 40 KCNJ1 mutations 
had been reported.

• More investigations are 
needed to study the 
correlations between 
gene mutations and 
phenotype variability.



Thanks for your attention.


