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A case of distal renal tubular acidosis complicated with renal diabetes insipidus,
showing aggravation of symptoms with occurrence of diabetes mellitus
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We report herein a 27-year-old male case of inherited distal renal tubular acidosis complicated with renal
diabetes insipidus, the symptoms of which were aggravated by the occurrence of diabetes mellitus. At 2 months
after birth, he was diagnosed as having inherited distal renal tubular acidosis and thereafter supplementation of
both potassium and alkali was started to treat his hypokalemia and metabolic acidosis. At the age of 4 years, cal-
cification of the bilateral renal medulla was detected by computed tomography. Subsequently his urinary vol-
ume gradually increased and polyuria of approximately 4 L/day persisted. At the age of 27 years, he became
fond of sugar-sweetened drinks and also often forgot to take the medicine. He was admitted to our hospital due
to polyuria of more than 10 L/day, muscle weakness and gait disturbance. Laboratory tests disclosed worsening
of both hypokalemia and metabolic acidosis in addition to severe hyperglycemia. It seemed likely that occur-
rence of diabetes mellitus and cessation of medications can induce osmotic diuresis and aggravate hypokalemia
and metabolic acidosis. Consequently, severe dehydration, hypokalemia-induced damage of his urinary concen-
tration ability and enhancement of the renin angiotensin system occurred and thereby possibly worsened his
hypokalemia and metabolic acidosis. As normalization of hyperglycemia and metabolic acidosis might have
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exacerbated hypokalemia further, dehydration and hypokalemia were treated first. Following intensive treatment,
these abnormalities were improved, but polyuria persisted. Elevated plasma antidiuretic hormone (12.0 pg/mL)
and deficit of renal responses to antidiuretic hormone suggested that the polyuria was attributable to the pre-
existing renal diabetes insipidus possibly caused by bilateral renal medulla calcification. Thiazide diuretic or
nonsteroidal anti-inflammatory drugs were not effective for the treatment of diabetes insipidus in the present

case.
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Table 1. Laboratory data on admission

Blood cell counts Blood chemistry P 2.0 mg/dL
WBC 25,460/ uL TP 8.0 g/dL CRP 5.9 mg/dL
RBC 547 x10%/uL Alb 429/dL  Glu 822 mg/dL
Hb 18.7 g/dL ALP 805 IU/L HbA;¢ 7.7 %
Ht 49.7 % rGTP 426 1U/L Osmolality 357 mOsm/kg

Plt 40.3x10%/uL AST 181U/L Endocrinological test
ALT 421lUu/L  TSH 0.79 wulU/mL
LDH 1491U/L  FT4 1.3 ng/dL
CPK 1621U/L  ACTH 35 pg/mL
Arterial blood gas analysis UA 3.7mg/dL  Cortisol 30.9 ug/dL
pH 7.22 BUN 21mg/dL  PTH-intact 9.0 pg/mL
pCO, 28.0 Torr Cr 1.4mg/dL  Plasma renin activity 33.7 ng/mL/hr
pO, 100 Torr Na 120 mEq/L  Aldosterone 507 pg/mL
HCO;~  11.0 mmoL/L K 1.3mEg/L  insulin 10.3 uU/mL
BE —15.6 cl 101 mEg/L  C-peptide 5.2 ng/mL
Lactate 2.9 mmol/L Ca 9.9mg/dL  anti-GAD antibody (-)
AG 9 mmol/L Mg 2.6mg/dL  anti-insulin antibody (=)

K pH 1 6.5 L RBBHEMEE PR 6N, MBEEERE
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Table 2. Urinalysis and renal function on admission

Urinalysis Ca 1.2 mg/dL
Urinary volume P 5.4 mg/dL
20L/24hr  UA 8.0 mg/dL
pH 6.5 Glucose excretion  15.9 g/L
Specific gravity 1.002 FENa 12 %
Protein (=)  FECI 1.0%
Glucose (4+)  FEK 382 %
Occult blood (=) FECa 1.4 %
Ketone (=) FEP 31.0%
Urinary chemistry FEUA 24.8 %
NAG 2.1U/L Renal function
B,MG  12,538ug/L  Creatinine clearance
urine osmolality 95.1 mL/min
156 mOsm/kg Osmolar clearance
Na 13 mEqg/L 9.14 mL/min
Cl 9 mEq/L Free water clearance
K 5mEq/L 4.68 mL/min
I (822 mg/dL) 1% L CHANRLA > 2 ) v Kifyi sl &2 AT

W, DigIEERI A v A ViR R Ca v ay s —EIH
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L L, LiloREZIEIN% O SL/HDOZRD
BIEL Tz, 2 ORSHICHEST L 72 cld, a2
77 v ARIMBEHE & & HIcdEL ks, HEKkZ Y7
7 ¥ Al 2.61 mL/min ERAREMETH D, KHIRDFEAT
2bDLEEZ LN, 61, ADH DM TUEL TED
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Fig. 1.
Arrows show calcification in the left kidney.

Abdominal X-ray
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Fig. 2. Abdominal CT
Arrows show calcification of the bilateral renal medulla.

VFig. 3. Clinical course

Supplement of both potassium and alkali contains
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Fig. 4. Vasopressin test
There was a deficit of renal responses to antidiuretic hormone, vasopressin
(5 units, subcutaneous injection).
- urine volume (mL/hr), M : urine osmolality (mOsm/kg), —A— : urine
specific gravity
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