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CASE : 

A 6-year-old boy presents with poor growth, muscle

weakness, and frequent urination. His parents report delayed

walking and bowing of the legs. 

HISTORY

Failure to gain weight
Muscle weakness
Polyuria
Bony abnormalities

EXAMINATION

Failure to thrive
Hypotonia
Mild dehydration with normal 
blood pressure
Frontal bossing,Wrist
widening,Rachitic Rosary, 
Harrison sulcus, Genu Varum
Tachypneic
Protruberant abdomen



ABG LABS

pH: 7.30 Urea 20 mg/dl; Creat 0.3 mg/dl

HCO₃⁻: 14 Calcium: 9.1, Phosphorous: 2.5

pCO2 30 ALP: 486, Vitamin D: 25

Na: 138 Magnesium: 2.2

K: 3 Urine pH: 5.5

Cl: 112 Urine Protein: 1+, 
Urine Glucose: 2+

Anionic Gap
(138)-

(112+14) 
= 12

Urine spot
Na: 78
K: 16
Cl: 98

X-ray Bilateral knee joint 

USG ABDOMEN : Normal



Hypokalemia (K: 3 mEq/L)

Urine K: (>15 mEq/L)  Renal loss

pH: 7.3, HCO3: 14, AG: 15

Normal AG- Metabolic acidosis

Renal Tubular acidosis



-Palmer BF et al Renal tubular acidosis and management strategies: a narrative review. Adv Ther. 2020



1) What further investigations are 
needed?

• Urinary spot sodium, potassium, Chloride 
Calculate urine anionic gap

Urine anionic gap = 
(78+16)-98= -4

“Negative” 



• Calculate Fractional excretion of Phosphorous 

FePO4 = 24 hours Urinary Phosphorous    x          Serum creatinine x 100

Serum Phosphorous                 24 hours Urinary creatinine

• Calculate Tubular Reabsorption of Phosphorous 

(TRP= 1- FePO4)

100



• 24 hour Urinary Phosphorous – 348 mg

• 24 hour Urinary Creatinine – 94 mg

• Serum Phosphorous – 2.5 mg/dl

• Serum Creatinine – 0.3 mg/dl

• FePO4 = 44%

• TRP = 1-0.44 = 0.56
To estimate 

TMP/GFR 
(Tubular maxiumum

reabsorption of 
phosphate per 

glomerular filtration 
rate)



WALTON-BIJVOET NOMOGRAM



• TMP/GFR = 1.5 (< 2.8) is suggestive of 
Phosphaturia

Normal TMP/GFR= 2.8 -4.4 mg/dl



2) What is the most likely diagnosis ?

Proximal Renal Tubular Acidosis



4) What is the treatment approach for this 
condition?

Correct the volume status if underhydrated. 

Supplementation of 

• High doses of  bicarbonate (10-15mEq/Kg/day)

• Potassium (1-5 mEq/kg/day)

• Phosphate (20-40 mg/kg/day)

• Sodium (3-5 mEq/kg/day)

• Magnesium (25-50 mg/kg/day)

Correct 
magnesium 

before or 
concurrenty with 

potassium



15ml = 1000 mg = 12 mEq sodium and 12 mEq bicarbonate

1 sach = 500 mg elemental phosphorous

5ml = 10 mEq potassium 
and 10 mEq citrate



15 ml Kcl = 20 mEq potassium

400 mg magnesium oxide 
= 240 mg elemental 
magnesium

1 gm sodium chloride contains 
17 mEq sodium



CASE :

A 4-year-old boy is brought to the clinic due to poor growth,

muscle cramps, and excessive thirst. His mother reports that

he urinates frequently and often wakes at night to drink

water. He also has a craving for salty food. On examination, he

has normal blood pressure and mildly dehydrated.

HISTORY

Failure to gain weight
Muscle cramps
Polyuria and polydypsia
Salt craving

Antenatal history of 
polyhydramnios and premature 
birth

EXAMINATION

Failure to thrive
Mild dehydration
Reduced muscle tone
Blood pressure - Normal



ABG LABS

pH 7.48 Urea 20, Creat: 0.3

HCO₃⁻ 30 Calcium: 9.1, Phosphorous: 4.5, Magnesium: 2.2

pCO2: 48 Urine pH: 5.5 

Na: 130 Urinalysis: Normal

K: 2.8 Urinary electrolytes: Na: 87, Cl: 136.2, K: 38, Urine 
calcium-creatinine ratio: 0.6

Cl: 92 USG: Bilateral medullary nephrocalcinosis

Metabolic alkalosis 
with hyponatremia, 

hypokalemia and 
hypochloremia

Hypercalciuria with 
bilateral medullary

nephrocalcinosis



Hypokalemia (K: 2.8 mEq/L)

Urine K: (>15 mEq/L)  Renal loss

pH: 7.3, HCO3: 14, AG: 15

Metabolic alkalosis

Urine cl: (>20mEq/L)

Normotensive

Bartter/Gitelman syndrome



Bartter’s syndrome



BARTTER VS GITELMAN SYNDROME

BARTTER
 Early age at onset/early 

childhood

 Polyhydramnios – in neonatal 
bartter (Type 1 and 2), rarely in 
classical (Type 3) bartter

 Tetany rare

 Urine calcium excretion – High 
(Hypercalciuria)

 Urinary prostaglandins (PGE2) 
high

 Serum magnesium occasionally 
low

 Nephrocalcinosis in ultrasound

GITELMAN

 Later onset/Late childhood

 Not usually seen

 Tetany present

 Urine calcium excretion –
Normal

 Urinary prostaglandins (PGE2)-
Normal

 Serum magnesium low

 Normal ultrasound



2) What is the treatment approach for this 
condition?

• Correct volume status with dehydration correction.

• Sodium chloride supplementation (5-10 mEq/kg/day)

• Potassium Chloride (K: 1-5 mEq/kg/day)

• Magnesium (25-50 mg/kg/day)

• NSAID’s 

Indomethacin (1-4mg/kg/day in 3-4 divided doses)

Ibuprofen (15-30 mg/kg/day in 3 doses)

Celecoxib (2-10 mg/kg/day in 2 doses)

Target K : 
3 mmol/L



3) What are the differential diagnosis ?
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THANK YOU


