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For rapidly progressive glomerulonephritis (RPGN), immunosupressants such as steroids constitute a major

therapy, and apheresis is done on a case by case basis. The aim of the present study to assess the efficacy of
apheresis in the treatment of RPGN. We investigated the clinical course of 39 patients with RPGN during the 10
years from 1995 to 2005, retrospectively. They were divided into two groups, apheresis group and non-apheresis
group. All patients except one were administrated steroids. Nine patients in apheresis group were carried out
double filtration plasmapheresis or single plasma exchange and there were 2-7 sessions per case. There were no
statistically significant differences in the renal function as estimated by serum creatinine levels or inflammatory
reactions. The average amounts of proteinuria were 34+25 g/day (0.38-6.44 g/day) in the apheresis group and
15+14 g/day (0.12-5.58 g/day) in the non-apheresis group (p=0.007). However, total steroid dosages were 049+
0.22 mg/kg/day in the apheresis group and 063+0.16 mg/kg/pay in non-apheresis group, indicating a signifi-
cantly smaller steroid dose in the apheresis group (p=0.04). Finally, we found better renal prognosis and mortality
in the apheresis group. These results suggest that apheresis has an advantage in the treatment of RPGN patients
in terms of the improvements of renal and life prognosis.
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Introduction
Rapidly progressive gromerulonephritis (RPGN)
is defined by the World Health Organization (WHO)
as a hematuria crisis of sudden or insidious onset,
proteinuria, anemia and progressive renal insuffi-
ciency. Generally speaking, from a histological per-
spective, nephritides forming necrotizing crescents,
cellular crescent formation of multiple glomeruli are
common”, RPGN is a clinical syndrome, and accord-
ing to the classification by Couser et al”, the basal
disease is classified into 3 types, i.e. Type I of
glomerular basement membrane antibody type,
Type II of RPGN immunocomplex type, and Type

IIT of RPGN pauchi-immune type.
In Japan, according to research on progressive
renal insufficiency by the Ministry of Health, La-

bour and Welfare published in 1999, the pauci-
immune type shows frequent serum antineautro-
phil cytoplasm autoantibodies (ANCA )-positivity
(396%), anti- glomerular basement membrane
(GBM) antibody type (6.5%), immunocomplex type
(3.4%), microscopic polyangitis (17.8%), Wegener's
granulomatosis (2.5%), and systemic lupus erythe-
matosus (5.9%) respectively. However RPGN in the
US and Europe has higher rates of anti-GBM vascu-
litis somewhat different from ours”.

For this disease, immunosuppressants such as
steroids constitute a major therapy, and apheresis
is done on a cases by case basis. In Europe, aphere-
sis is recommended for cases with anti-GBM anti-
bodies, ANCA positive cases with high serum cre-
atinine (Cr) levels, and cases with pulmonary hem-
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orrhages. In Japan, RPGN therapy guidelines have
not included apheresis. However, as some random-
ized controlled trials (RCT) and case series reported
the usefulness of apheresis, we have conducted in-
vestigations retrospectively for 10 years and stud-
ied renal and life prognoses in our hospital.
Patients and Methods

1. Patients

Sixty-four patients, who were diagnosed with
RPGN clinically based on the WHO definition,
among all patients hospitalized in the Division of
Nephrology during the 10 years from 1995 to 2005,
were study subjects. Renal biopsy was performed
in 36 cases of RPGN patients. Those with therapies
started from the time of admission, RPGN recrudes-
cence, collagenosis, drug-induced RPGN, and sub-
jects not showing crescent formation, despite renal
biopsy, were excluded.

2. Treatment regimen

All 39 patients, who became subjects, were on
steroids except one who was included in the
apheresis group. Some received steroids pulse ther-
apy, while others did not. In each group the rate of
patients who received steroid pulse therapy against
those who did not receive it did not show statistical
difference (6/9 patients of the former group re-
ceived steroid pulse therapy, while 17/30 patients of
the latter received it; p=0.59). As for steroids, both
prednisolone and methyl-prednisolone were used.
Converted into methyl-prednisolone, a total dosage
for 8 weeks was calculated, and the average daily
dose per 1 kg of patient weight was studied. Two
types of apheresis were conducted double mem-
brane filtration and single plasma exchange. For
the double membrane filtration on a plasma separa-
tor, the plasma flow was achieved with an Asahi
Medical Co., Limited device and an Evaflux 2A
(Kuraray Medical Corp) was used secondarily. The
fluid substitution in one session of double mem-
brane filtration was 8% albumin 500 ml (a blood
cleaner KPS 8300CE or KM 8800), and plasma flow
was used for simple plasma exchanges to achieve
exchanges of 465+54 ml/kg with fresh frozen
plasma. There were 2-7 sessions, or 34%=14 times
sessions on average, per case.

3. Patient follow up

At the time of admission, serum Cr, serum total
protein and albumin, urea nitrogen, CRP, protein-
uria level, uro-hematid numbers, 24 hours cre-
atinine clearance as the glomerular filtration rate,
and serum ANCA antibody titer (ELISA Method,
Biocarb Diagnostics, Sweden)were evaluated. As
for serum Cr, proteinuria and serum ANCA titers,
the amounts measured 8 weeks after starting ther-
apy were compared. In addition, to judge the initial
therapy efficacy, renal and life prognoses were
studied.

4. Statistical analysis

For the statistical analysis, each index was ex-
pressed using the average+standard deviation. Stu-
dent’s t-tests were used to determine the signifi-
cance of differences between two groups. The rate
of patients with or without steroid pulse therapy
was analyzed using the ¥* test. In order to examine
if apheresis is independent indicator to predict the
renal outcome, multivariate analyses were per-
formed using JMP version 51 (SAS for Windows,
Cary, NC, USA) as the software. The dependent
variable were serum Cr values and independent
variables were age, sex, proteinuria, MPO-ANCA
titer, Cr, CRP, total steroid doses and apheresis. Be-
cause renal biopsy was not performed in all pa-
tients, pathological findings were not included in
the independent variables. P value <0.05 was con-
sidered significant for every test.

Results

The ages of the 64 RPGN patients were 16-81,
males 39, and females 25. The 24 excluded cases
were 6 RPGN with recurrences, 8 who already had
a therapy history on admission, 2 drug induced dis-
ease, and 2 with acute glomerulonephritis. There
was one case each of end-stage renal failure, diabe-
tes mellitus, focal segmental gomerulosclerosis,
membranous nephropathy, hypohydremia, mixed
connective disease and tubular disease. The 39
RPGN patients were 28-79 years of age (average
62.3+12.9), males 17 and females 22. Renal biopsy
was conducted on 27/39 (62.5%). Apheresis was car-
ried out in 9 of the 39, including 5 double filtration
plasmapheresis cases and 4 simple plasma ex-
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Table 1 The original disease in patients with RPGN studied

Apheresis group (9) Non-apheresis group (30)

MPO-ANCA associated vasculitis

MPO-ANCA associated nephritis

Pauci-immune glomerulonephritis without ANCA
Anti-GBM antibody nephritis

PR3-ANCA associated vasculitis

IgA nephropathy

3 18
2 7
1 0
1 2
0 1
2 2

RPGN: rapidly progressive glomerulonephritis, MPO-ANCA: myeloperoxidase-antineutrophil cytoplas-

mic antibody, GBM: glomerular basement membrane.

Table 2 Comparison of clinical parameters between apheresis group and non-

apheresis group on admission

Apheresis group

Non-apheresis group

Number of patients 9
Male/Female 6/3
Age [year] 559+127
RBC [/high-power field] 77.2+315
proteinuria [g/day] 34+25
24hCcr [ml/min] 215171
Serum total protein [g/dl] 6.3+06
Serum albumin [g/dl] 31x05
BUN [mg/dl] 51.3+27.0
Serum creatinine [mg/dl] 4727
CRP [mg/dl] 49+83
WBC [/ul] 9714444462
MPO-ANCA [IU/ml] 3686+ 3159

30 n.s.
11/19 ns.
642125 ns.
544+ 386 n.s.
15+14 p = 0.007
193+186 n.s.
6407 n.s.
31+09 ns.
489+ 30.0 n.s.
44+30 ns.
93+99 n.s.
11,125.7 £5,206.1 ns.
3888+2971.0 ns.

RBC: red blood cells, Ccr: creatinine clearance, BUN: blood urea nitrogen, CRP: C-reac-
tive protein, WBC: white blood cells, MPO-ANCA: myeloperoxidase-antineutrophil cyto-

plasmic antibody.

change cases.

The original disease in RPGN was shown in Ta-
ble 1. MPO-ANCA associated disease was seen in 5/
9 (55.6%) in the apheresis group and 25/30 (83.3%) in
the non-apheresis group. It accounted for the major-
ity in both groups. Anti-GBM antibody nephritis
was seen in 1 apheresis group case and 2 non-
apheresis group cases. The patient with anti-GBM
antibody nephritis in the apheresis group also had
pulmonary hemorrhage at the time of admission,
her serum Cr was 9.39 mg/d|, and hemodialysis was
needed during therapy. Another patient in the non-
apheresis group had a serum Cr of 1.73 mg/dl Ac-
cording to our RPGN criteria, each group included 2
IgA nephritis cases, while others had only vasculi-
tis.

Table 2 shows the characteristics of each group
on admission. No difference in age or sex was ob-
served in the either group. On blood tests, the aver-

age serum Cr level was 4.7+2.7 mg/dl in the aphere-
sis group and 44+30 mg/dl in the non-apheresis
group. CRP was 4.9+83 mg/dl in the former, and
9.3+9.9 mg/dl in the latter, and there were no statis-
tically significant differences in renal function or in-
flammatory reactions. As for proteinuria, on admis-
sion 4/9 were in a nephritic state in the former, 4/
30 in the latter, and the average amount was 34+25
g/day (0.38-6.44 g/day), with only the 1.5+14 g/day
(0.12-558 g/day) difference being significant (p=
0.007). Concerning MPO-ANCA positive patients,
the titer was 36863159 IU/ml in the former,
3888+297.0 IU/ml in the latter, and the difference
was not significant. In treatment regimen, cyclo-
phosphamide therapy was added to 2 patients in
apheresis group and 1 patient in non-aphersis
group.

Fig. 1 shows proteinuria reduction rate 8 weeks
after starting treatments. As compared with the
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Fig. 1 Proteinuria reduction rate 8 weeks after start-

ing treatments

As compared with the time of admission, the aphere-
sis and non-apheresis groups demonstrated reduc-
tions in proteinuria levels, with no significant differ-
ence in those rates (p=0.1).
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Fig. 2 Total steroid dosage for 8 weeks per 1 kg per
day
In each group, the rate of patients who received ster-
oid pulse therapy against those who did not, did not
differ significantly. The dose was evaluated with the
amount excluding the pulse.

time of admission, the apheresis and non-apheresis
groups demonstrated reductions in proteinuria lev-
els, i.e. 40.6=27.7% and 30.3=44.0% with no signifi-
cant difference in those rates (p=051). Total steroid
dosage for 8 weeks per 1 kg per day is provided in
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Fig. 3 Serial changes of serum creatinine levels 8
weeks after treatment
Large circles show average of serum creatinine in
each group. Small circles show individual serum cre-
atinine level. Large black circle shows that the aver-
age serum creatinine level tends to be decreased
(p=0.23).

Fig. 2. In each group, the rate of patients who re-
ceived steroid pulse therapy against those who did
not, did not differ significantly (6/9 patients of the
former group, 17/30 patients of the latter it ; p=
0.59, x* test). The dose was evaluated with the
amount excluding the pulse. As shown in Fig. 2, it
was 049+0.22 mg/kg/day in the former, and 0.63%
0.16 mg/kg/day in the latter, indicating a signifi-
cantly smaller steroid dose in the apheresis group
(p= 0.04). Fig. 3 shows serial changes of serum Cr
levels. In the apheresis group, serum Cr tended to
improve more than in the non-aphresis group (p=
0.23).

Table 3a shows renal prognosis 8 weeks after
starting treatments, and Table 3b life prognosis.
There were 17/30 patients who needed hemodialy-
sis during the process in the non-apheresis group.
Of these 6 withdrew from hemodialysis, but 11
needed on going treatment. On the other hand, in
the apheresis group, 3/9 initially needed hemodialy-



Table 3 Renal prognosis 8 weeks after starting
treatments

a: Outcome of renal death after 8 weeks

Renal death Survival Total
Apheresis group 0 9 9
Non-apheresis group 11 19 30
11 28 39
b: Outcome of death after 8 weeks
Death Survival Total
Apheresis group 0 9 9
Non-apheresis group 3 27 30
3 36 39

sis, but all later withdrew. In the non-apheresis
group, 3 died and their initial diagnosis was MPO-
ANCA associated disease. The causes of the death
were 2 infections, and 1 gastrointestinal hemor-
rhage. None of the apheresis group patients died.

As for histological examination, the renal biopsy
rate was 7/9 in the apheresis group (77.8%) and 22/
30 (66.7%) in the non-apheresis group. The number
of glomeruli was 20.6=14.7 in the former and 258+
184 in the latter group, and neither the rate of cres-
cent formation (73.7+£16.7% in the former and 63.7%
31.1% in the latter) not that of glomerulosclerosis
(28.8+26.3% in the former, and 33.2%£29.5% in the lat-
ter) differed significantly the between the two.

Furthermore, among the ANCA positive patients
in the apheresis group, the ANCA titer after con-
ducting apheresis was 116.8+137.7 IU/], resulting in
a rapid reduction in comparison to the amount on
admission (368.6+315.9 IU/I). As compared to the
non-apheresis group 8 weeks after starting treat-
ment, it was 106.6=155.4 IU/I, p=0.89, not a statisti-
cally significant difference.

Multivariate analyses were performed to exam-
ine if apheresis was a useful predictor for improve-
ment of serum Cr as selecting dependent variables
for age, sex, proteinuria, MPO-ANCA titer, CRP,
steroid pulse therapy and total steroid doses.
Plasma exchange was a significant predictor for im-
provement of serum Cr (p=0.0068), while not in age
(p=0.855), sex (p=0.915), proteinuria (p=0.1335),
MPO-ANCA titer (p=0.680), CRP (p=0.245), steroid
pulse therapy (p=0478) and total steroid doses (p=

13

0.5774).
~The final outcome of RPGN was judged at 6
months after starting treatment. There were 11 of
30 patients in the non-apheresis group needed
hemodialysis. On the other hand, no patients in the
apheresis group needed on going hemodialysis.
Discussion

RPGN, if not treated, will proceed to end-stage re-
nal disease in several weeks or months”. In an at-
tempt to improve RPGN prognosis, it is important
to diagnose the types of renal dysfunction immedi-
ately and to start prompt treatment. However, vas-
culitis, which accounts for most RPGN may pro-
gress rapidly and there is not enough time to wait
for the results of serological tests or renal biopsy in
many cases. Furthermore, many patients are eld-
erly, and there are dangers such as fatal complica-
tions involving infections with immunosuppression.
We should thus be cautions in starting this therapy.
In case given steroids, it is advisable to start this
treatment after diagnosing the clinical state includ-
ing histological findings and serological tests.

Although apheresis is associated with, such com-
plications as blood pressure depression accompa-
nied by extracorporeal circulation or allergy to
blood preparations used for exchanging with
plasma and anti-coagulation, there is little risk of
side effects as compared to using steroids”. There
are various opinions on treatment effects for RPGN.
In anti-GBM antibody-nephritis, apheresis efficacy
has been reported based on reductions in serum
anti-GBM antibodies and the serum Cr level, and
even reduction of progression to terminal renal in-
sufficiency, etc., as shown by randomized control
trials (RCT) conducted by Johnson et al” and sev-
eral other studies. The treatment guidelines of cres-
centic nephritis by the European Vasculitis Study
Group recommend plasma exchange for cases with
serum Cr 600 pmol/L or accompanying lung lesions.
In Japan's RPGN treatment guidelines, immunosup-
pressant treatment i1s adopted according to the
clinical state for ANCA-associated disease, and
apheresis is not included therein.

Table 4 shows studies of the efficacy of apheresis
therapy in RPGN identified by a through literature
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Table 4 Studies of the efficacy of apheresis therapy in RPGN identified by a through literature search

Author  Year Type of study Case Patient’s disease Apheresis Results

Mauri!® 1985 RCT 22 CN PE Benefit on serum creatinine

Glockner”™ 1988 RCT 26 CN PE No benefit for renal function and survival

Rifte!'V 1990 RCT 14 unknown unknown  Benefit on renal survival

Pusey® 1991 RCT 48 WG. MPA, CN PE Benefit on renal function, but no benefit on survival

Cole® 1992 RCT 32 CN PE No benefit for renal survival and survival

Furuta!? 1998 RCT 24 CN LCAP Benefit on serum creatinine

Matic!? 2001 case series 3 WG2 AntiGBM 1 1A Benefit

Zauner? 2002 RCT 23 RPGN PE No benefit

Frasca'¥ 2003 NRCT 26 WG, MPA PE Benefit on death

Nakamura'® 2004 NRCT 22  MPO-ANCA AD DFPP Benefit on death

Hasegawal!® 2006 case series 21  MPO-ANCA AD GCAP, LCAP Be’?ggig/ for complications, renal function recovered
mn .0 70

Jayne!¥ 2007 RCT 137 ANCA AD (WG, CN) PE Benefit on renal survival

RCT: randomized controlled trial, NRCT: non-randomized controlled trial, CN: crescentic glomerulonephritis without Anti-GBM
nephritis, WG: Wegener's granulomatosis. MPA: microscopic polyangitis, RPGN: rapidly progressive gromerulonephritis without
Anti-GBM nephritis, MPO-ANCA AD: MPO-ANCA associated disease, PE: single plasma exchange, LCAP: leukocytapheresis, 1A:
immunoadsorption, DEPP: double filtration plasmapheresis, GCAP: granulocytapheresis.

search. Pusey et al” evaluated 48 cases and divided
them into a pharmacotherapy group and a group
receiving a combination of plasma exchange and
drugs, based on renal functions. Although the rate
of weaning from dialysis was high in the apheresis
group, life prognosis was poorer than that of the
pharmacotherapy group. Glocker et al” reported
RCT in 26 cases and who showed no significant dif-
ference in death rates from dialysis weaning by
plasma exchange. The report by Cole et al® started
that the rate of dialysis weaning was same and that
there were 2 deaths in the plasma exchange group
but none in the control group. Zauner et al” re-
ported that the HD weaning rate was the same.
However, Mauri et al'® reported in 22 RCT cases
that there was a significant improvement in renal
functions of cases with serum Cr levels exceeding
800 pumol/L. Rifle et al'” and Furuta et al'” reported
in 24 RCT cases that serum Cr levels had decreased
significantly with lymphocytapheresis. Jayne et al”
reported that the rate of dialysis weaning was bet-
ter in the plasma exchange group. In case series,
Frasca et al" studied 26 ANCA positive cases and
reported that the rate of dialysis weaning was bet-
ter during the acute phase and there were fewer
deaths in the plasma exchange group. Nakamura et
al®

no deaths in the plasma exchange group. Hasegawa

reported a reduction in urinary podocytes and

et al'” conducted granulocytapheresis and leukocy-

taphereis on 21 MPO-ANCA positive cases, and se-
rum Cr levels improved in 13 of the 17 responsive
cases. As shown here, many reports describe im-
provements in renal functions while discussing
evaluations of prognosis.

In our retrospective studies, we found improve-
ments in both life and renal prognosis with aphere-
sis therapy, finding not reported previously. Consid-
ering the state usually requiring hemodialysis as
complete renal failure, the number of such cases
was significantly reduced in the apheresis group.
As for life prognosis, the long-term prognosis was
not evaluated (On-dialysis cases or patients who
changed hospitals due to moving could not be
traced.). However, the evaluation done after 8
weeks, when a stable state had returned, after sur-
viving the acute phase with the highest death rate
for vasculitis, is considered to be quite valuable. In
fact, we studied traceable cases and found that pa-
tients were off dialysis and alive for at least 2 years
afterwards.

We studied creatinine clearance, and serum Cr
levels for the evaluation of renal functions on admis-
sion in both groups, albumin levels for the evalu-
ation of nutrition, hematuria for the evaluation of
vasculitis, and CRP and leukocyte levels for the
evaluation of inflammatory state, We detected no
differences between the two groups. Their sys-
temic states were considered to be similar. Only the



proteinuria level was higher in the apheresis group.
If proteinuria is considered to be an index of renal
dysfunction, the apheresis group has more aggres-
sive renal injury than the non-apheresis group. Re-
duction rates of proteinuria after 8 weeks were
evaluated,as shown in Fig. 1. Reduction of protein-
uria was to 40.6+27.7% in the apheresis group vs
30.3+44.0% in the non-apheresis group, not a signifi-
cant difference. We compared therapy results
based on total steroid doses for 8 weeks (Fig. 2). The
apheresis group showed significantly lower amount,
i.e. had the same reduction in proteinuria as the
non-apheresis group receiving lower steroid doses.

Furthermore, there were no renal deaths or any
other deaths in the apheresis group (Table 3a, b).
Although the two groups did not differ in serum Cr
level or creatinine clearance on admission, all 3 HD
patients in the apheresis group were weaned from
dialysis, while 11 of 17 patients in the non-apheresis
group were maintained on dialysis. There were 3
deaths in the non-apheresis group, of whom 2 (due
to infection) were considered to have been affected
by immunosuppressant side effects. Steroid therapy
plays an important role in RPGN, but its side effects
are often fatal and severe, e.g gastrointestinal hem-
orrhage, infection, etc. Lower total steroid doses are
considered to be a reason for the improved progno-
sis in the apheresis group. Our present study is the
first to show that both renal and life prognoses are
better in RPGN patients receiving apheresis combi-
nation therapy.

The principle of apheresis utility has yet to be re-
solved, and there are reports describing depletion
of immune complexes or inflammatory mediators'”,

B9 Herein, we

L.e immunoreactive modifications
cannot rule out the possibility of rapid and consider-
able reductions in ANCA titers with apheresis. We
considered apheresis to decrease immune com-
plexes, the inflammatory factors determining treat-
ment efficacy in ANCA negative RPGN patients.
Therefore, apheresis was effective in cases with
and without ANCA.

As to the primary diseases, ANCA rates were
higher in both groups (Table 1). The primary dis-
ease causing the 3 deaths was ANCA-associated

—15—
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disease. There were no deaths in the apheresis
group probably because of the low number of
ANCA-associated disease cases. However, there
was no difference in systemic state on admission
and progress after admission between the two
groups (Table 2). This result is considered to be
valuable, though BVAS scores were not compared
due to the retrospective nature of the study”. Com-
paring only ANCA-associated disease cases, rapid
and remarkable ANCA titer reductions after
apheresis were seen in our study as well. The evalu-
ation at 2 months after starting therapy showed no
difference in ANCA titers between the two groups,
and that each group showed significant reductions.
There are no reports indicating that lowering
ANCA in blood may rapidly lead to the improve-
ments in disease activity and the relation between
the absolute ANCA titer and disease conditionsis
not clear. Even though ANCA is the first sign of
vascular endothelial dysfunction, reducting ANCA
in the early stage of disease is very meaningful.
Apheresis can directly eliminate pathogenic factors
in plasma until the efficacy of immunosuppressants,
including steroids, manifests during the acute
phase. Immunosuppressive therapy is greatly en-
hanced by apheresis. Certain reports have recom-
mended combined use of apheresis for cases with
high serum Cr levels or for RPGN cases on dialysis.
In our study, there were no significant differences
in serum Cr level on the whole, and 3/9 patients in
the apheresis group needed dialysis on admission,
while 17/30 in the non-apheresis group required di-
alysis. The results indicate that apheresis in the
early phase is effective, depending on individual pa-
tient status, even for cases in whom renal function
had not deteriorated at the beginning of the ther-
apy.

There were a few limitations in our study. The
study was a retrospective analysis with a short
term observation period. Therefore, we should be
careful to interpret the efficacy of apheresis on the
clinical outcomes in patients with RPGN. However,
the final outcome of RPGN patients in apheresis
group needed on going hemodialysis 6 months after
starting treatment.
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Both renal and life prognoses were better in the
apheresis group in treating RPGN patients. The to-
tal steroid dose for 2 months after admission was
lower in the apheresis group, and the improve-
ments in proteinuria were similar to those of the
non-apheresis group. As there are fewer cases in
the apheresis group, we should accumulate more

Conclusions

cases and repeat the evaluation.
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BEMETHREREE R OERICH (T 5 MPFZHRAE

HREREFERRZRERFEOAMNZE (EE - FrEFEHR)
HRRZTFEHKRETRARRSERL ¥ & — M LitEF
‘HIBER R ETRAR

7 A v L v F Y 742 * 7 F

R OEE - E BT %% BB AF-FE e

BEEATH RN 42 (rapidly progressive glomerulonephritis ; RPGN) D#E#ICBWT, BIBREA T4
N LORENNHIEIE—RIRTH 528, M3 (plasma exchange ; PE) biEHO—&RE L THlIfTE I
LIEHHAH. AFEROEMNIZ, RPGN OBEICEBIT A PEDESMERFTTH L THS. F4i1% 1995~2005
F£FTO 10 EMT, 39 B0 RPGN I3 5 EHEICH LT, PEMifT# & PE RIETEICHT T, HAMEICK
L7z 18%BRTIE, 2FITRIBEREAT O, FEOKRS 2 %I T, PER{THOIBITIE, —ERKED
BHVITHE-BMAERREIC L D WEEE, 2~7T HICE - THIfTSTwiz. MEMICBIT2BBEE REC—H—
WIIAEEZEZRD Loz, hRRERORENRIX, PE BITH T 34+25mg/dl(0.38~644 g/H), PE &RiT
BTIE 15+ 14 mg/dl (0.12~558 g/B) THEZE%Z RO (p=0007). LA L, HEWHFORATF L Fiks
#1X, PE RMITHEH® 063+0.16 mg/kg/HIZH LT, PEMITEETIZ 0494022 mg/kg/ B EBE I d o7z
(p=004). MFHOBEHAEL FH#IX, PERMITHICIL PERITHCRIFTH o7, ThOHDERL S, RPGN
DEBICBVTIL, FEHHIEE PEOFHICLD, BRELFHROUBEVHRTELLEZ SN






