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Association between long-term smoking and hypertension and early-onset nodular glomerulosclerosis
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Diabetic nodular glomerulosclerosis, also known as Kimmelstiel-Wilson syndrome, is a specific pathologi-
cal variant of diabetic nephropathy ; however, histological findings similar to diabetic nephropathy are observed
occasionally without glucose intolerance. Therefore, such nodular glomerulosclerosis is called idiopathic nodu-
lar glomerulosclerosis. Several case reports that have been published recently indicate that smoking and hyper-
tension, which are classical renal risk factors, may be attributed to this form of glomerular degeneration. Accord-
ingly smoking- and hypertension-associated nodular glomerulosclerosis has been considered to be different from
the idiopathic form. This novel form of nodular glomerulosclerosis is associated with a history of long-term
smoking and hypertension, and the age of onset of this disease is more than 60 years. We present the case of a
27-year-old Japanese male who was admitted to our hospital with nephrotic syndrome, hypertension, and renal
impairment. He had a smoking history of at least 13 years, and had been exposed to passive smoking for several
years because his parents were smokers. Renal biopsy revealed diffuse and global nodular glomerulosclerosis,
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although the patient did not have any primary diseases such as diabetes mellitus or paraproteinemia, that can
cause this condition. We diagnosed smoking- and hypertension-associated nodular glomerulosclerosis. Cessation
of smoking and the administration of an angiotensin Il receptor blocker decreased his proteinuria and showed
recovery of kidney function. This case report suggests that long-term smoking is closely associated with nodular
glomerulosclerosis. Further, in our case, the age of the patient was lower than that of patients with the same dis-

ease among cases that have been reported previously.
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chest radiograph
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Fig. 1. Chest radiograph and sonograms of bilateral kidneys
a : Cardio-thoracic ratio is increased to 63.4 %, and congestion is noted in the bilateral lung fields.
b, ¢ ' Sonograms demonstrate almost normal kidneys.

Table 1.

Laboratory findings on admission

Urinalysis
S.G.
pH
Protein

1.031
6.0
2,461 mg/dL

(12.5g/g - uCr)

(13.7 g/day in urine collection)

Occult blood

Glucose

Bence Jones’ protein
Urinary sediment
Dysmorphic RBC
Tubular epithelial cell

Oval fat body
Hyaline cast
Granular cast
Waxy cast
Fatty cast
Hematology
WBC

Neut

Lymp
RBC
Hb
Ht
Plt

(2+)
0.21
negative

10~19/HPF
10~19/HPF
10~30/LPF
10~30/LPF
1~9/LPF
5~9/WF
1~9/LPF

8,580/ L
75.3 %

18.2 %

390 % 104/uL
12.2 g/dL
34.6 %
271x104/uL

APTT
PT-INR
FIB

Blood chemistry

TP

ALB

CK

AST

ALT

LDH

BUN

Cr

UA

Blood glucose
HbA1c
T-Chol
LDL-Chol
Na

K

Cl

Ca

IP

C3

C4

Coagulation system

54.1 sec
1.05 sec
724 mg/dL

4.9g/dL
2.2g/dL
814 1U/L
29 1U/L

15 1U/L
366 1U/L
11 mg/dL
1.16 mg/dL
5.8 mg/dL
107 mg/dL
49 %

332 mg/dL
250 mg/dL
142 mEq/L
2.8 mEqg/L
102 mEq/L
8.2 mg/dL
4.4 mg/dL
153 mg/dL
38 mg/dL

ANA negative
anti-ds-DNA Ab negative
anti-Scl-70 Ab negative
anti-SS-A/Ro Ab negative
MPO-ANCA negative
HBs-Ag negative
HCV-Ab negative
TPHA negative
RPR negative

Endocrinological test

Cortisol 17.4 ug/dL
ACTH 123 pg/mL
Aldosterone 43.6 pg/mL
Adrenaline 18 pg/mL
Noradrenaline 349 pg/mL
Dopamine 9 pg/dL
Plasma rennin activity 0.3 ng/mL - hr
Free T3 3.14 pg/mL
Free T4 1.34 ng/mL
TSH 2.34 ulU/mL




962 A ARSEE DR FEPERG E T R ER R R AE

o

et i
Fgr
& i r{:"]".i-". o S
P | B AL g
: o SR
.

Fig. 2. Light microscopic findings of kidney biopsy with PAS (periodic acid-Schiff) and PAM (periodic acid
methenamine silver) staining

a, b ! Diffuse and global nodular glomerulosclerosis can be seen ; focal interstitial cell infiltration and
arteriolosclerosis can also be observed. a : objective lens 4 X, PAM ; b : objective lens 10X, PAS

c, d ! Representative of nodular glomerulosclerosis are depicted. ¢ : objective lens 40X, PAM ; d :
objective lens 40 X, PAS

Fig. 3. Immunofluorescent microscopic findings
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Fig. 4. Electron microscopic findings

Both the accumulation of extracellular matrix in the mesangial area and narrow-
ing of the glomerular capillary space can be seen.

Original magnification X 1,200, Bar=7 um

Table 2. Differential diagnosis of nodular glomerulosclerosis

VI

. Diabetic glomerulosclerosis
. Chronic membranoproliferative glomerulonepbhritis (primary or

secondary)

. Dysproteinemias

amyloidosis
monoclonal Ig deposition disease
Organized glomerular deposition diseases
fibrillary glomerulonephritis
immunotactoid glomerulonephritis
fibronectin glomerulopathy
collagen Il glomerulopathy
Chronic hypoxic or ischemic conditions
Takayasu’s arteritis with renal artery stenosis
cyanotic congenital heart disease
cystic fibrosis
Idiopathic nodular glomerulosclerosis (often associated with smoking
and chronic hypertension)
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Fig. 5. Clinical course
U-pro : urinary protein, eGFR : estimated glomerular filtration rate, BP : blood pressure
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