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Abstract : We report a case of diabetic nephropathy and type IV renal tubular acidosis
in a 65-year-old woman. She was admitted to our hospital because of unstable angina
pectoris and was found to have severe metabolic acidosis and hyperkalemia. She gave a
history of non-insulin-dependent diabetes mellitus beginning when she was 39 years old,
rheumatoid arthritis at 60 years, and hypertension at 64 years of age. Laboratory data on
admission were as follows : sodium, 129 mEq/1; potassium, 8.2 mEq/1; chloride, 111 mEq
/1; bicarbonate, 14.5 mEq/1; and creatinine clearance, 61 ml/min. Bicarbonate loading test
revealed that FEHCO; was 0.043%, and U-BPCO, was 12 mmHg.

Renin-aldosterone system responded poorly to a furosemide loading test. Renal biopsy
revealed diabetic nephropathy (diffuse III) and interstitial fibrosis. At the age of 66 years,
the patient underwent coronary artery bypass grafting. At age 71, she died of acute
myocardial infarction (AMI). Autopsy findings included AMI, arteriosclerosis, and diabet-
ic nephropathy (diffuse I, nodular II).

In this case, we speculated that type IV renal tubular acidosis developed as a result of
impairment of tubular potassium excretion induced by attenuated responsiveness to aldos-
terone (pseudohypoaldosteronism), hyporeninemic hypoaldosteronism, and drug therapy (a
nonsteroidal anti-inflammatory drug and an ACE inhibitor).
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Table 1. Laboratory data on admission

Urinalysis LDH 486  1U/1| Serology
protein 0.5 g/day| TP 6.8 g/dl| RF 16 U/ml
sugar 0.2 g/day| albumin 3.7 g/dl| CRP 0.5 mg/dl
ketone bodies = TC 204 mg/dl| ANA (Go)

Hematology TG 100 mg/dl | Renal function
RBC 326x10%/pl | Scr 1.3 mg/dl| Cer 61 ml/min
Ht 27.7 % BUN 36.0 mg/dl| serum B, MG 2.8 mg/l
Hb 9.7 g/dl| UA 5.7 mg/dl| urine 8 MG 166 ug/l
WBC 7,100 /ul glucose 82 mg/dl | Blood gas analysis (0, 2L/min)
Plt 18.5X10*/ul | Na 129 mEq/1| pH 7.284

Blood biochemistry K 8.2 mEq/l PO, 177.4 mmHg
CPK 67 1U/1 Cl 111 mEq/1 PCO, 31.6 mmHg
GOT 12 Iu/1 Ca 8.9 mg/dl HCO4~ 14.5 mEq/1
GPT 7 1U/1 HbAlc 7.2 % BE —10.8 mEq/1

anion gap 9.5
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Table 2. Renal tubular function

Bicarbonate loading test

FEHCO;~ (%) 0.043
U-BPco, (mmHg) 12
Furosemide loading test
Before After
PRA (ng/ml/hr) 2.37 3.31
Aldosterone (pg/ml) 112 125
Sodium restriction test
Usual diet -risgli:gon
10 g/d
(10 g/day) (3 g/day)
Na (mEq/D 135 136
Cl (mEq/D 100 101

PRA : plasma renin activity
FEHCO;™ : fractional excretion of HCO,~
U-BPco, : urine Pco,-blood Pco,

E(f9 %)
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Table 3. Autopsy findings of present case

Major diagnosis
Acute myocardial infaction (inferior, lateral wall)
Old myocardial infarction (anterior, anteroseptal
wall)
weight of heart; 295 g
Minor diagnosis
1. Chronic bronchitis+bronchopnemonia+lung abs-
cess (rt. middle lobe) (t; 225 g, rt; 315g)
2. Arteriosclerosis (severe)
3. Diabetic nephropathy (It; 115g, rt; 120 g)
4. Pleural effusion (It; 50 ml, rt; 50 ml)

Fig. 1. Light microscopy of renal biopy speci-
men.
The glomeruli show diffuse expansion of
mesangial area (diffuse III). Interstitial
fibrosis and hyalinosis of the arteriole
wall are observed (PAS, X100).

Fig. 2. Light microscopy of autopsy specimen
(kidney).
The glomeruli show diffuse expansion of
mesangial area (diffuse [II). Some glomer-
uli revealed nodular lesion (nodular II).
Interstitial fibrosis was advanced (PAS, X
100).
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