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The aim of the present study was to examine the antiproteinuric effects of two angiotensin II re-
ceptor blockers (ARB), losartan and candesartan, in patients with IgA nephropathy. Seventeen pa-
tients (7 men and 10 women; mean age, 43.2 + 12.9 years) were enrolled in this study. Fifteen patients
was given 12.5~100 mg/day of losartan, and two patients ware given 2~8 mg/day of candesartan.
Nine patients responded to the treatment (R group) and 8 patients did not (NR group). The clinical
parameters, including the percentage of patients who also received steroid or angiotensin-converting
enzyme inhibitor combination therapy, were not significantly different between the groups. The ad-
ministration of an ARB significantly reduced the proteinuria from a basal value of 1.0+ 0.4 g/day to
04+04 g/day (p<0.05), with this effect appearing 3.0 + 2.2 months after the start of treatment. An
additional reduction in proteinuria was observed when the ARB dose was increased in the R group,
but this effect was not observed in the NR group. Moreover, the ARB treatment significantly re-
duced the mean arterial pressure (MAP) from a basal value of 98.2+ 12.8 mmHg to 90.5+ 13.3 mmHg
in the R group (p<0.05). However, the MAP remained unchanged throughout the study in the NR
group (93.8+16.8 vs.99.6+10.7 mmHg). After the ARB treatment, a weak but significant correlation
was found when the MAPs were compared with the levels of proteinuria (r =0.271, p =0.024) . Finally,
no significant difference in the pathological factors of the two groups was observed. In conclusion,
our study shows that, the addition of an ARB to the conventional therapy for IgA nephropathy has
an additive anti-proteinuric effect that is related to a reduction in blood pressure.
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renal pathology
Introduction not always benign, and up to 30% of patients may
IgA nephropathy is the most common form of progress to end-stage renal disease within 10
idiopathic glomerulopathy in Japan' and other years”. Proteinuria, hypertension, and persistent
countries”. The clinical course of this disease is microscopic hematuria have been associated with



a deterioration in renal function in patients with

IgA nephropathy”. A recent report has sug-

gested that the onset of progressive renal insuffi-

ciency is preceded by the development of prote-
inuria and hypertension®.

The renal hemodynamic actions of angiotensin
II (AID) blockade have been extensively studied

9% and in non-diabetic

in both normal volunteers
patients with moderate renal insufficiency”. The
action of AIl subtype 1 (AT1) receptor antago-
nism generally seems to be comparable with that
of angiotensin-converting enzyme (ACE) inhibi-
tion, although some differences have been re-
ported, including the effects of these actions on
bradykinin, prostaglandins, and renal sympa-
thetic nerve activity®.

Several studies have shown that in various
kinds of glomerular diseases, AIl contributes to
the appearance of proteinuria, while ACE inhibi-
tor significantly reduces proteinuria””. The re-
duction of proteinuria by ACE inhibition is con-
sidered to be mediated by a reduction in in-
traglomerular pressure that is independent of the
reduction in systemic blood pressure and,/or the
non-hemodynamic intrarenal effects of the ACE
inhibitor'*®. However, the renoprotective effects
of AII receptor blockade (ARB) in IgA nephro-
pathy have not been elucidated.

The aim of the present study was to examine
the antiproteinuric effects of losartan and cande-
sartan, two different ARBs, in patients with IgA
nephropathy.

Patients and Methods

Seventeen patients with IgA nephropathy (7
men and 10 women; mean age, 43.2 129 years)
were enrolled in this study. All of them were out-
patient. In each patient, the diagnosis of IgA
nephropathy was based on renal biopsy findings,
including predominant IgA deposition with or
without C3 staining in the glomerular mesangial

areas. None of the patients had any clinical or

15

laboratory evidence of liver disease, Henoch-
Schonlein purpura, or other systemic diseases.
The mean duration from the time of onset was 9.6
+4.3 years.

Clinical and laboratory data for the 17 patients
were evaluated with regard to sex, age at time of
onset, disease duration, and the presence of hy-
pertension (defined as a systolic blood pressure
of more than 140 mmHg and/or diastolic pres-
sure of more than 90 mmHg). The following labo-
ratory findings were also evaluated at the time of
the renal biopsy and at the time of the final obser-
vation: mean arterial pressure (MAP, mmHg), se-
rum creatinine (sCr, mg/dl), creatinine clearance
(Cer, ml/min), urinary protein excretion (U-P, g/
day), and the grade of hematuria (U-RBC, RBC/
HPF). To measure the U-P, patients collected
their urine at home for 24 hours, and measured
urine volume. The protein concentration in the
part of their urine were examined.

Light microscopy was used to determine the
histological grade of the IgA nephropathy, as pre-
viously described”. The percentage of glomeruli
exhibiting glomerular obsolescence, crescent for-
mation, and glomerular tuft adhesion to Bow-
man’'s capsule were examined . Interstitial
changes were evaluated on the basis of inflamma-
tory cell infiltration and graded into four degrees
of severity: grade 0, no abnormality; grade 1, mild;
grade 2, moderate; and grade 3, severe. Vascular
changes concerning arterio- and arteriolosclerosis
were also evaluated using a similar grading scale:
grade 0, no abnormality; grade 1, mild; grade 2,
moderate; and grade 3, severe.

We administered candesartan (2~8 mg/day) to
2 patients and losartan (125~100 mg/day) to 15
patients. The mean observation time was 12.1
5.5 months. Patients in whom the final proteinuria
level was less than 30% of the initial proteinuria
level were placed in the response (R) group, while
the remaining patients were placed in the non-
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Table 1 Clinical characteristics of IgAN patients before treatment

MAP sCr Cer U-RBC U-pP

Onset Duration Complication
p (mmHg) (mg/d) (ml/min) (/HPF)  (g/day)

Pt. No Sex Age age of therapy

Responder group (n=9)

1 m 26 17 9 (=) 95.3 1.15 785 0 0.40
2 m 49 38 11 HT 116.2 1.62 747 3 1.25
3 m 37 19 18 HT 924 0.97 120.0 10 112
4 f 65 55 10 HT 100.1 1.24 599 0 0.85
5 m 52 40 12 HT, DM, HL 927 1.25 86.1 0 0.74
6 f 25 19 6 (=) 729 1.00 70.8 15 1.80
7 f 46 39 7 HT 1033 0.89 827 30 0.99
8 f 43 31 12 HT 114.0 1.39 43.0 0 041
9 m 51 39 12 HT 96.9 124 87.8 6 1.26
mean mb 438 33.0 10.8 98.2 1.19 782 7.1 0.98
s.d. f4 12.8 12.7 35 12.8 0.23 21.1 10.1 0.44
Non-responder group (n=8)
10 m 30 23 7 HT 83.3 1.56 65.4 6 1.95
11 m 51 47 4 HT 100.7 1.31 91.0 6 4.10
12 f 47 31 16 HT, HL 100.3 144 482 15 3.24
13 f 64 54 10 HT 84.3 1.71 432 0 1.57
14 f 43 37 6 HT, HL 96.7 0.99 88.6 100 0.99
15 f 57 49 8 HT, DM 126.7 1.06 57.0 0 0.64
16 f 32 18 14 (=) 88.0 1.03 78.0 3 0.93
17 f 25 24 1 (=) 70.0 0.74 93.8 50 0.61
mean m 2 43.6 35.4 83 93.8 1.23 70.7 225 175
s.d. f6 138 135 5.0 16.8 0.33 20.0 354 1.29

HT: hypertension, DM: diabetes mellitus, HL: hyperlipidemia.

Table 2 Comparison of clinical parameters in responder (R) group and non-responder

(NR) group
R group (n=9) NR group (n=8) p-value
Age (years) 438+128 436+138 n.s.
Sex (male/female) 5/4 2/6 n.s.
Onset age (years) 330127 354+135 n.s.
Duration of therapy (months) 108+35 8350 ns.
Proteinuria (g/day) 098+044 1.75+1.29 n.s.(0.11)
U-RBC (/HPF) 7.1+10.1 225+354 n.s.{0.23)
sCr (mg/day) 1.19+0.23 1.23+0.33 n.s.
Cer (ml/min) 782+%21.1 70.7 % 20.0 n.s.
MAP (mmHg) 982+12.8 938168 n.s.
Complication of HT 7/9 6/8 n.s.
Combination of PSL 5/9 4/8 ns.
Combination of ACE-I 5/9 2/8 ns.
Combination of Ca antagonist 3/9 3/8 n.s.
Combination of B blocker 1/9 0/8 n.s.
Serum aldosterone (pg/ml) 13.2+89 119+42 ns.
response (NR) group. The clinical courses and re- two groups was performed by the Student un-
nal pathologies were then compared between paired t test. Correlation efficient was deter-
these two groups. Statistical analysis between mined by regression analysis. Significance was
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Fig.1 Changes in proteinuria after treatment with ARB
A: Responder group, B: Non-responder group.
“} " shows the point that dose of ARB increased. Patients in whom the final protein-
uria level was less than 30% of the initial proteinuria level were placed in the re-
sponse (R) group, while the remaining patients were placed in the non-response (NR)

group.

assumed at p<<0.05.
Results
Of the 17 patients with IgA nephropathy, 9 pa-
tients were placed in the R group and 8 patients
were placed in the NR group. The clinical charac-
teristics of the IgA nephropathy patients before
ARB treatment are summarized in Table 1.

Table 2 compared the clinical parameters in

the R and NR groups. No significant difference in
clinical parameters, such as the onset age, sex,
duration of disease, U-P, U-RBC, sCr, Ccr, MAP
and serum aldosterone level was observed be-
tween the two groups. Furthermore, the percent-
age of patients who received combination ther-
apy with steroid or ACE inhibitor also did not dif-
fer significantly between the two groups.
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Fig.2 Effect of ARB on MAP reduction
In responder (R) group, ARB reduced MAP from the
basal value of 98.2 = 12.8 mmHg to 90.5 = 13.3 mmHg.
*p<<0.05.

The changes in urinary protein excretion in
both the R and NR groups are shown in Fig. 1.
ARB therapy significantly reduced the level of
proteinuria from its basal value of 1.0+ 04 g/day
to 0.4 =04 g/day (p<0.05), in the R group; this ef-
fect appeared 3.0 = 2.2 months after the start of
treatment. An additional reduction in proteinuria
was observed when ARB dose was increased in
the R group, but this effect did not appear in the
NR group (data not shown).

As shown in Fig. 2, the ARB treatment also sig-
nificantly reduced the MAP from its basal value
of 982 = 128 mmHg to 905 = 13.3 mmHg in R
group (p<005). However, the MAP remained
unchanged throughout the study in the NR group
(93.8+16.8 vs. 99.6 = 10.7 mmHg) . Fig. 3-A and -B
show the correlation between MAP and protein-
uria. There was no correlation between MAP and
proteinuria before treatment with ARB. How-
ever, after the treatment with ARB, a weak but
significant correlation was observed when the
MAPs were compared with the levels of protein-
uria (r=0271, p =0.024) . Before the treatment,
patients were treated with ACE inhibitor (7 pa-
tients), Ca antagonist (6 patients) and B blocker
(1 patient).

Finally, we examined the pathological factors
that may have played a role in the anti-
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Fig.3 Relationship between proteinuria and MAP in
patients with IgAN after treatment with ARB
A: Before treatment with ARB (n = 40 points, r =
0.027, n.s.), B: After treatment with ARB (n =69
points, r =0.271, p=0.024) .
There was no correlation between MAP and prote-
inuria before treatment with ARB. However, the
correlation between MAP and proteinuria was ob-
served after treatment with ARB.

proteinuric effect of ARB. Table 3 shows a com-
parison of these pathological factors in the R and
NR groups. No significant differences were found
for any of the pathological factors.
Discussion

Antihypertensive therapy has been reported
to delay the progression of chronic kidney dis-
ease in patients with either proteinuric or non-
proteinuric nephropathies. Previous studies have
shown that the pharmacological blockade of ACE
by ACE inhibitors reduces urinary protein excre-

tion and slows the decline in renal function®'”.
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Table 3 Comparison of pathological factors in responder (R) group and non-

responder (NR) group

R group NR group
(n=9) (n=8) prvalue

gl. obsolescence (%) 173129 280£21.2 n.s.(0.25)
gl. crescent (%)

total crescent 149+185 106+12.7 ns.

cellular & fibrocellular 76£94 38%38 ns.(0.33)
gl. tuft adhesion (%) 226*165 206=12.2 ns.
mes. cell proliferation 1.50+0.54 1.14+0.38 n.s.(0.16)
mes. matrix increase 1.75£0.46 1.57+0.79 n.s.
interstitial. cell infilt. 0.75+0.46 1.29£0.76 n.s.(0.12)
interstitial. fibrosis 1.63+0.52 1.71+0.95 n.s.

(grade: 0 ~ 3)
Arteriosclerosis 0.83+0.75 0.33+0.52 n.s.(0.21)
Arteriolosclerosis 1.00+0.93 0.71£0.76 n.s.

(grade: 0 ~ 3)

Moreover, the Ramipiril Efficacy in Nephropathy
(REIN) study recently reported that nondiabetics
with a proteinuria levels of less than 3 g/day, who
were treated with ramipril exhibited a signifi-
cantly slower decline in their glomerular filtration
rates (GFRs) than patients who received the con-
ventional therapy, with no significant difference
in blood pressure observed between groups'.

In patients with IgA nephropathy, antihyper-
tensive therapy with ACE inhibitors has also
been shown to be associated with a slower de-
cline in renal function than that of therapy with
beta-blockers®™. A more pronounced anti-protei-
nuric effect was obtained when ACE inhibitors
and ARB were co-administered in normotensive

16)

patients with IgA nephropathy'. However, only
a few studies have evaluated the long-term ef-
fects of ARB on proteinuria and renal function in
patients with IgA nephropathy™*®.

The aim of this observational study was to as-
sess whether ARB provides an anti-proteinuric
effect when administered to patients with IgA
nephropathy and normal or slightly impaired re-
nal function. The present study shows that ARB
can exhibit an anti-proteinuric effect in patients

with IgA nephropathy. Furthermore, the anti-

proteinuric effect of ARB appeares to be associ-
ated with a decline in MAP.

The underlying mechanism by which ARB ex-
erts its anti-proteinuric effect is unclear. One ex-
planation is that ARB more completely prevents
the changes in renal hemodynamics caused by
the portion of AII that is produced through a non-
ACE-dependent pathway. This explanation is
based on the hypothesis that the positive action
of ARB on the glomeruli is not influenced by the
incomplete inhibition of the renin-angiotensin sys-
tem, as is suspected to occur with ACE inhibitors,
or by the portion of AII that is produced by chy-
mase in situ. However, whether the reduction in
proteinuria is caused by the effects of ARB on
systemic hypertension or the inhibition of the ef-
fects of AIl on renal hemodynamics remains un-
clear”.

1* examined the effects of renin-

Roccatello et a
angiotensin system blockade on nitric oxide (NO)
in patients with IgA nephropathy. The authors
showed that the blood levels of NO increased
when the renin-angiotensin system was blocked,
using enalapril or losartan in these patients. This
increase in no way contribute to changes that ef-

fect the renal plasma flow in patients with IgA
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nephropathy. Woo et al® recently showed that
ACE inhibitor and/or ARB may modify the dis-
tribution of pore sizes in glomeruli by reducing
the radius of large, unselective pores; this action
would cause the shunt pathway to become less
pronounced, resulting in less leakage of protein
into the urine. The precise mechanism of ARB’ s
anti-proteinuric effect in patients with IgA neph-
ropathy requires further examination.
Conclusion

In conclusion, our study shows that the addi-

tion of ARB to the conventional therapy for IgA

nephropathy may have an additive anti-

proteinuric effect that is thought to be related a
reduction in blood pressure.
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