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The clinical manifestations, the short- and long-term outcomes of
Bartter syndrome
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Purpose : Bartter syndrome is a renal tubular defect in electrolyte transport characterized by hypo-
kalemia, metabolic alkalosis and other clinical signs and symptoms. The aims of this study were to
analyze the clinical manifestations and the short- and long-term outcomes of Bartter syndrome.

Methods : We retrospectively reviewed clinical history, laboratory finding of blood and urine, renal
ultrasonography, and hearing tests of five patients who were diagnosed and managed with Bartter
syndrome at Asan Medical Center from April 1992 to May 2007. We also evaluated height and body
weight periodically after institution of therapy.
Results : All patients had poor oral intake, failure to thrive and polyuria. Three of them had maternal
history of polyhydramnios and premature delivery. The mean age at diagnosis was 11.8 months. All
children presented with hypokalemia, metabolic alkalosis, hyperreninemia. Their blood pressures were
normal. One patient had nephrocalcinosis on renal ultrasonography and all of them had normal result in
hearing tests. After treatment with indomethacin or other prostaglandin inhibitors and potassium supple-
mentation, their clinical features improved with catch-up growth and improvement in the development

Conclusion : We emphasize that early diagnosis and proper treatment in patient with Bartter syn-
drome are related to better prognosis. (Korean J Pediatr 2007;50:1231-1240)
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Table 1. Summary of Clinical Data at Diagnosis of 5 Children with Bartter Syndrome

Gender Female Female Male Female Male
Age of last F/U 17 yr 8 mo 14 yr 8 mo 3 yr 9 mo 15 month 7 month
Age at diagnosis 31 month 11 month 9 month 4 month 4 month
Perinatal abnormalities polyhydramnios none polyhydramnios none polyhydramnios
Gestational age 32 weeks full term 35" weeks 40" weeks 35 weeks
Birth weight 1,670 g 3,200 g 1,985 g 3,900 g 2,805 g
Body weight at diagnosis 7.0 kg 6.0 kg 5.3 kg 48 kg 39 kg
(<3 percentile) (<3 percentile) (<3 percentile) (<3 percentile) (<3 percentile)
Height at diagnosis 75.0 cm 68.0 cm 68.2 cm 60.7 cm 58.2 cm
(<3 percentile) (<3 percentile) (= 3 percentile)  (3-10 percentile) (=3 percentile)
Chief complaint poor oral intake, FTT, poor oral intake, poor oral intake, poor oral intake, FTT,
lethargy FTT FTT, FUO FTT chronic diarrhea
Polyuria + + + +
Blood pressure at diagnosis 99/58 mmHg 96/64 mmHg 103/72 mmHg 81/56 mmHg 98/57 mmHg

Abbreviations : FTT, failure to thrive; FUO, fever of unknown origin
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Fig. 1. Renal ultrasonography of patient 3 shows nephrocalcinosis Ql Aei7E s g A7 AF AA FoE I sdA
(arrow). 4% 2F st A, Dok 3l AEMES A g HT

Table 2. The Laboratory Findings at Diagnosis of 5 Patients with Bartter Syndrome

Patient 1 2 3 4 5
Serum E (mmol/L)" 133-2.0-98 139-2.5-83 133-2.2-92 130-2.6-71 136-2.5-62
ABGA - pH 7.49 7.47 7.46 7.56 7.66
PCO; (mmHg) 43.4 44.0 40.9 47.3 56.8
HCO3 (mmol/L) 30.0 31.6 29.3 43.2 62.6
Creatinine (mg/dL) 1.0 0.3 0.4 0.3 0.6
Calcium (mg/dL) 8.4 9.9 9.2 9.8 9.9
Magnesium (mg/dL) 19 2.0 1.7 2.3 2.0
Renin (ng/mL/hr)Jr >20 204 >20 153 >100
Aldosterone (pg/mL)#r 710 1238 1086 266 383
Urine E (mEq/L)" 10-18-10 37-88-81 13-27-10 20-26-20 26-99-24
Urine §0diun1/potassium 0.56 0.42 0.48 0.77 0.26
TTKG' none none 14.1 19.9 32.2
Urine Calcium/Creatinine " none none 0.56 0.25 0.12
Nephrocalcinosis - - + - -
ABR' normal normal normal normal normal

“E: Electrolyte (sodium-potassium—chloride)

"Normal value of renin : <16.6 ng/mL/hr (less than 3 years old), <6.7 ng/mL/hr (3-6 years old)

"Normal value of aldosterone : 50-900 pg/mL (less than 3 years old), 30-350 pg/mL (more than 3 years old)
STTKG (transtubular K= oncentration gradient)=(urine potassium X serum osmolarity)/(serum potassium X urine osmolarity) TTKG
,more than 10 in hypokalemia means mineralocorticoid excess state and renal loss of potassium

Normal value of urine calcium/creatinine ratio: <0.86 mg/mg urine creatinine (<6 months of age), <0.6 mg/mg urine creatinine
(7-18 months of age)

ABR: auditory brainstem response
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Table 3. Medications and the Biochemical & Growth Responses
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Patient 1 2 3 4 5
F/U duration 15 yr 1 mo 13 yr 9 mo 3 yr 11 month 3 month
Indomethacin (mg/kg/d) 1.25-2.8 0.8-2.3 1.5-30 1.25-2.0 05-1.0
Ketoprofen (mg/kg/d)” 8.0 10.7 -
Ibuprofen (mg/kg/d)" 96 255 - - -
Aspirin (mg/kg/d)" 25.0 - - -
Captopril (mg/kg/d)" - 1.25-25 - - -
Spironolactone " 2.0 mg/kg/d - - -
Potassium (mEq/kg/d) 1.5-34 4.8-6.2 1.4-2.2 1.7-6.0 47-56
16" 18T a4’ 607 un’t
Initial
Potassium (mmol/L) 2.0 25 2.2 2.6 2.4
Total CO, (mmol/L) 30.0 31.6 28.0 41.8 476

Height (cm)

75.0 (<3 percentile)

68.0 (<3 percentile)

Weight (kg) 7.0 (<3 percentile) 6.0 (<3 percentile)
Final

Potassium (mmol/L) 34 33

Total CO, (mmol/L) 26.1 29.5

Height (cm)
Weight (kg)

68.2 (=3 percentile)
5.3 (<3 percentile)

4.0
22.9

60.7 (3-10 percentile)
4.8 (<3 percentile)

3.0
32.2

58.2 (=3 percentile)
3.9 (<3 percentile)

3.3
32.7

149.0 (<3 percentile) 1555 (=25 percentile) 1015 (50-75 percentile) 84.5 (90-97 percentile) 69.1 (=25 percentile)

41.4 (<3 percentile) 49.5 (25-50 percentile)

13.3 (3-10 percentile)

8.0 (<3 percentile)

7.1 (<3 percentile)

“Ketoprofen, ibuprofen and aspirin were administered when indomethacin was unavailable.
Captopril and spironolactone were used with potassium chloride (KCl) and indomethacin for initial 5 years after diagnosis.
The amount of potassium supply with KCl that patients was taking last follow-up.
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Fig. 3. Growth in height and weight of patient III, V [male, A, B] patient II, IV [female, C,
D] with Bartter syndrome (0-36months) (Arrows indicate the starting point of treatment).
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