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Abstract

Background The continuous increase in the number of
people requiring dialysis is a major clinical and socioeco-
nomical issue in Japan and other countries. This study was
designed to encourage chronic kidney disease (CKD)
patients to consult a physician, enhance cooperation
between nephrologists and general practices, and prevent
the progression of kidney disease.
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Methods Subjects comprise CKD patients aged between
40 and 74 years consulting a general physician, and
patients in CKD stage 3 with proteinuria and diabetes or
hypertension. This trial is a stratified open cluster-
randomized study with two intervention groups: group
A (weak intervention) and group B (strong intervention).
We have recruited 49 local medical associations (clusters)
in 15 different prefectures, which were classified into four
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regions (strata) based on the level of increase rate of
dialysis patients. The patients in group A clusters were
instructed initially to undergo treatment in accordance with
the current CKD treatment guide, whereas patients in
group B clusters were not only instructed in the same
fashion but also received support from an information
technology (IT)-based system designed to help achieve the
goals of CKD treatment, consultation support centers, and
consultations by dietitians visiting the local general prac-
tice offices. We assessed the rates of continued consulta-
tion, collaboration between general practitioners and
nephrologists, and progression of CKD (as expressed by
CKD stage).

Conclusion Through this study, filling the evidence-
practice gap by facilitating effective communication and
supporting general physicians and nephrologists, we will
establish a CKD care system and decrease the number of
advanced-stage CKD patients.

Keywords Chronic kidney disease -
Evidence-practice gap - Cluster-randomized study -
Educational intervention - Cooperation between
nephrologists and general physicians

Introduction

The number of dialysis patients is continually increasing,
with consequent rises in medical costs for the treatment of
end-stage kidney disease (ESKD) patients becoming a so-
cioeconomical concermn worldwide. In fact, there are
2,153.2 dialysis patients per million of population in Japan
[1]. Chronic dialysis treatment not only reduces the quality
of life (QOL) of patients [2, 3] but also places considerable
financial strain on society, with annual medical costs of
five to six million yen per dialysis patient, or total expenses
of one trillion yen. Moreover, it is estimated that there are
more than ten million chronic kidney disease (CKD)
patients in Japan [4]. Previous studies suggested that CKD
is one of the most important risk factors for cardiovascular
disease, among known risk factors of diabetes, hyperten-
sion, hyperlipidemia, obesity, smoking, and lifestyle-rela-
ted disease [5-8]. Therefore, early detection and control of
CKD are also important in terms of preventing cardiovas-
cular complications and deaths.

The definition of CKD first appeared in the Kidney
Disease Outcome Quality Initiative (KDOQI) Guidelines
issued by the National Kidney Foundation (NKF) in 2002
[9], and was revised by Kidney Disease: Improving Global
Outcomes (KDIGO) in 2005 [10]. Since then, the definition
of CKD and renal function assessment methods are being
accepted worldwide. CKD is defined as kidney damage or
glomerular filtration rate (GFR) <60 ml/min/1.73 m? for

3 months or more, irrespective of cause. The concept of
CKD comprehensively addresses a wide range of kidney
patients, including ESKD and transplant patients. It is
important to establish appropriate, consistent, and specific
treatment and prevention-based care systems according to
the progression of kidney disease. The Ministry of Health,
Labor, and Welfare organized a study group to design
strategic outcome studies and discuss the following
research subjects: prevention of diabetes, prevention of
suicide and depression (2005), cancer prevention, and
AIDS/HIV prevention (2006), which have been started.
Following these studies, a strategic study to improve the
progression of CKD was planned based on these social
and scientific demands to reduce new patients with initia-
tion of renal replacement therapy due to ESKD, termed
the Frontier of Renal Outcome Modifications in Japan
(FROM-)).

Diabetic nephropathy, nephrosclerosis due to hyperten-
sion, and chronic glomerulonephritis are three major pri-
mary renal diseases in ESKD, not only in Japan but also in
Western countries [1]. In Japan, the proportion of new
ESKD patients due to chronic glomerulonephritis has
recently been decreasing, while that of diabetic nephropa-
thy is rapidly increasing. If this trend continues, in 5 years,
patients undergoing dialysis due to diabetic nephropathy
will account for 50.82% of the total whereas those with
chronic glomerulonephritis will account for 19.54%. In
other words, the primary renal disease in half of dialysis
patients will be diabetic nephropathy, and the number of
dialysis patients with chronic glomerulonephritis will
decrease by 17%. The decreasing trend in chronic glo-
merulonephritis is due to annual urinalysis screening pro-
grams established by the Japanese government [11]. Also,
more attention should be paid to preventing deterioration of
renal function in patients with diabetic nephropathy and
nephrosclerosis.

Although diabetic nephropathy is the primary underly-
ing disease in dialysis patients in many developed coun-
tries, it has been showing a decreasing trend in some
regions and countries, including Denmark. In Denmark,
after a steady increase from 52 in 1990 to 183 in 2002, the
number of dialysis patients with diabetic nephropathy
decreased by 15%, to 155156 patients per million people
[12]. This indicates that aggressive management of both
blood pressure and glucose, administration of renin
angiotensin system (RAS) inhibitors, and advice on life-
style can reduce ESKD with diabetic nephropathy by more
than 15%. According to the 2002 diabetes survey con-
ducted by the Ministry of Health, Labor, and Welfare of
Japan, only 33.3% of patients in Japan had controlled their
HbAlc to less than 6.5%, and these interventions are
expected to achieve marked effects. Furthermore, although
50.2% of males and 38.3% of females aged 40 years or
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older in Ibaraki Prefecture showed hypertension, only
41.9% and 49.2% of them, respectively, were receiving
antihypertensive treatment [13], and blood pressure was
not adequately controlled in about 50% of those who were
receiving treatment [14]. Appropriate interventions are
assumed to bring about noticeable effects in Japan, in
which RAS inhibitors have not been used effectively as
antihypertensive therapy, although a slight increase has
occurred in recent years [15].

Recently, the CKD Clinical Practice Guide for future
treatment methods was developed by the Japanese Society
of Nephrology [16], describing the treatment target for
every CKD stage. Although all items of the treatment
method were supported by clinical evidence, there were no
prospective studies showing the effect of practices such as
the CKD Clinical Practice Guide targets on renal and
cardiovascular outcomes in sufficient number of CKD
patients.

In this strategic CKD study, a prospective stratified
cluster-randomized trial to examine the effectiveness of a
care system designed to prevent progression of CKD
through collaboration between nephrologists and general
physicians was selected. One of the goals of the study is a
15% reduction in the estimated number of new dialysis
patients in 5 years by increasing the rates of compliance
with the CKD Clinical Practice Guide. The study also aims
to encourage CKD patients to see their family physician,
consult a nephrologist, and receive nutritional and lifestyle
advice, while discussing health care measures to reduce the
number of new dialysis patients.

Distribution of the clusters
is patients in
[J Lowest Increasing Rate

W Highest Increusing Rate
l Second region I

I 13 local medical associations

I 10 local medical associations

I 10 local medical associations

Hypotheses of study

The study hypothesis encompasses the following four core
issues:

1. Clinical practice in accordance with the Japanese CKD
Clinical Practice Guide will improve the prognosis of
CKD patients and reduce the speed of renal function
deterioration.

2. Education-based interventions for CKD patients by
registered dietitians and other co-medicals will help
achieve strict CKD treatment goals in accordance with
the Japanese CKD Clinical Practice Guide.

3. Collaboration concerning clinical practices among
general physicians, nephrologists, and co-medicals
will reduce the gap between clinical practice and
evidence-based care measures, and improve the rate of
continued consultation and prognosis in CKD patients.

4. These active interventions to improve CKD treatment
will achieve the desired effects in terms of medico-
€conomics.

Subjects and methods
Study organization and duration
Since the increase in the rate of dialysis patients varies

from region to region in Japan [17], we divided the country
into four regions (Fig. 1) as strata, so that they would

16 local medical associations ‘

Fig. 1 Distribution of the clusters. We have recruited 49 local medical associations (clusters) in 15 different prefectures, which were classified
into four regions (strata) based on the level of increase in the rate of dialysis patients [17]
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include at least one managing facility and two or more
clusters. The primary intervention study duration is from
October 2008 to March 2012.

Rationale for setting the number of patients

This project aims to examine whether or not intervention
can reduce the incidence of dialysis patients by 15% over
the next 5 years. Regarding the calculation, we estimated
the annual decrease in GFR as 0.59 ml/min/year (standard
deviation (SD) 0.04 mV/min/year), based on changes in renal
function among healthy Japanese people who underwent
health checkups [17, 18] and the rate of renal deterioration
in patients in CKD stage 3 with diabetes or hypertension
[mean serum creatinine = 1.69 mg/dl (SD = 0.57 mg/dl),
annual decrease rate = 5.93 ml/min/year (SD 4.321 ml/
min/year), n = 569] [18, 19]. The required study size was
calculated as 2,038 when the unknown intracluster corre-
lation coefficient was assumed to be 0.5. We determined
the required number as 2,264 for groups A and B, assum-
ing that 10% would withdraw. We applied the simple
number of 2,500 (1,250 for each group) as the target
number of patients to perform this study.

Eligible patients

Each registered general physician obtained written informed
consent for the study from eligible patients. They were for-
merly registered after the data center verified their eligibility.
Inclusion criterion were: (1) age between 40 and 74 years;
(2) in CKD stage 1, 2, 4, or 5; (3) in CKD stage 3 with
proteinuria (ratio of urinary protein/urinary creatinine >0.3,
or proteinuria >1+) and diabetes or hypertension.

Dialysis patients and those who did not consent were
excluded from this study.

Assignment and randomization

This trial is a stratified open cluster-randomized study with
two intervention groups: group A (weak intervention) and
group B (strong intervention). We have recruited 49 local
medical associations (clusters) in 15 different prefectures,
which were classified into four regions (strata) based on the
level of increase in the rate of dialysis patients (Fig. 1).
Each local medical association recruited 10-58 general
physicians by whom patients in this study has been treated.
Local medical associations are randomized when the
enrolment period is completed.

Intervention methods

Patients in group A clusters are instructed initially to
undergo treatment in accordance with the current CKD

treatment guide only, whereas patients in group B clusters
are not only instructed in the same fashion but also receive
consultations by dietitians visiting the local general prac-
tice offices. In addition, the data center closely monitors the
treatment status and provides the group B general practice
office with comments on the data.

Goals for the treatment of chronic kidney disease
(groups A and B)

Participants in the study, or patients, will receive treatment
according to the CKD Clinical Practice Guide [16].
Table 1 shows a summary of targets for CKD treatment
applied to all patients. In patients with CKD, lifestyle
modifications to avoid obesity and stop smoking are nec-
essary. Strict blood pressure control (less than 130/
80 mmHg), strict blood sugar control (HbAlc <6.5%),
and low-density lipoprotein (LDL)-cholesterol control
(LDL-C <120 mg/dl) are shown as targets for CKD
treatment. The standards for referral from general physi-
cians to nephrologists are as follows: (1) ratio of urinary
protein/urinary creatinine >0.5, or proteinuria >1+; (2)
estimated GFR (eGFR) <50 ml/min/1.73 m?; (3) both
proteinuria and hematuria positive (>1+); and (4) when
family physicians judge that patients should consult a
nephrologist. Estimated GFRs in this study are calculated
using the following formula:

eGFR(ml/ min /1.73 m?) = 194 x Age %%’

x Cre™"%%(x0.739in the case of women).

Monitoring of treatment status by the data center
(only group B)

The data center closely monitors the treatment status and
provides the group B general practice office with com-
ments on the data. In addition, the data center will provide
information on the patients scheduled to visit the office,
examinations, and treatment that patients should undergo
on their next visit, patients who did not visit hospitals as
scheduled, those who are going to receive lifestyle/dietary
advice, and those who meet the conditions for referral to
nephrologists. The center also monitors patients and their
schedules: the next consultation date, required examina-
tions, details of treatment and care provided, and advice on
lifestyle and nutrition. The centers will contact patients by
mail, telephone, or email a week before the consultation
day and encourage those who have not consulted a physi-
cian for over 2 months to receive care, trying to prevent
their withdrawal from treatment. To facilitate referrals to
nephrologists, the centers send a list of patients who meet
the criteria for referral to the physicians and clinical
research coordinators (CRCs).
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- % g g Nutrition and lifestyle improvement (only group B)
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é 5 Statistical analysis
£l |s. s. 5.5, &. &
% g NEE':; g E g N%) g "g) g £ g Statistical analyses will be performed using an intent-to-
é §x g% g = g 3 treat approach. Differences in primary endpoints between
Bl _."5“ 9 :5“’ 9 g’ 9 :é" g é” Y, g intervention groups are described by their 95% confidence
8 & EEES ES ES g s < intervals. The declining velocity of eGFR is tested by
‘g Hleumun Ao @a@ ©»A "'é analysis of variance, using the efficacy of interventions as
A fixed effects and cluster effects as random effects. We
a s . " §
&% g i employ a generalized linear model w1th. age, gender, com-
wiBl. = = = s 2 plications, and previous GFR as covariates where appro-
£ 8 g & & & % § S priate. The significance level on both sides in hypothesis
gldla & a & & S S testing is set at 0.05.
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For secondary endpoints, we will use analysis of vari-
ance with a generalized linear model.

Ethical considerations

This study is being conducted in accordance with the
Ethical Guidelines for Clinical Studies (revised on
December 28, 2004, of the Ministry of Health, Labor, and
Welfare) and the Ethical Guidelines for Epidemiological
Studies (revised on August 16, 2007, of the Ministries of
Education, Culture, Sports, Science, and Technology/
Health, Labor, and Welfare). All medical professionals
involved in this study must comply with these ethical
standards. This study is a Central Institutional Review
Board (Central IRB) program, and the Committee on
Ethics in Strategic Research of the Kidney Foundation,
Japan, will examine and approve implementation plans and
their revision.

Discussion

The purpose of this study is to enhance cooperation
between nephrologists and general physicians, improve
lifestyle and dietary advice provided by registered dieti-
tians at general physicians’ offices, and offer measures to
control blood pressure and other critical parameters in
practice, thereby filling the evidence-practice gap, which
will slow the progression of kidney disease.

Recently, the concept of chronic kidney disease has
been announced not only in Japan, but also throughout the
world [9, 10]. There are more than ten million CKD
patients in Japan [4], and so CKD is regarded as a public
health problem.

CKD guidelines for general physicians or patients have
been published in European countries [9, 20-22]. The USA
is also preparing similar measures for CKD [23, 24]. In
Japan, annual urinalysis for early detection of renal disease
started in the 1970s [11, 25], and a serum creatinine test
was included in health examinations as early as 1989 to
detect kidney failure among adults aged 40 years or older
[26]. However, the number of dialysis patients is increasing
by approximately 4% each year. It is necessary to imple-
ment more appropriate measures to reduce the rate of new
dialysis patients in Japan as soon as possible.

In 2007, the Japanese Society of Nephrology established
the CKD Clinical Practice Guide to help family physicians
provide care for CKD patients. The guide suggests that
lifestyle and dietary advice on obesity prevention [27],
smoking cessation [28], and a sodium-restricted diet, and
treatment for metabolic disorders [29, 30], hypertension
[31], and hyperlipidemia [32] are effective to prevent
progression of CKD. However, most people are not making

sufficient efforts to manage their own health condition [13].
It is necessary to show the effect on the progression of
CKD of treatment as part of the Clinical Practice Guide.
Our challenge is to obtain sufficient evidence regarding the
efficacy of filling the evidence-practice gap in preventing
deterioration of renal function among Japanese patients.

We set the following conditions for patient eligibility in
this study: CKD patients aged between 40 and 74 years;
patients in CKD stage 1, 2, 4 or 5; and patients in CKD
stage 3 with a high level of urinary protein and diabetes or
hypertension. Proteinuria is known as the strongest pre-
dictor of decreasing renal function [13, 33], and the
aggressive management of blood pressure and glucose [29,
31] and administration of RAS inhibitors [34-36] prevent
the deterioration of renal function. The reason for the
condition regarding urinary proteins in stage 3 patients is
that we need to register patients showing significant dete-
rioration in renal function [37].

Regarding lifestyle and dietary advice, we have pre-
pared a list of instructions and advice for individual
patients on a priority basis, so that registered dietitians can
design a guidance schedule based on the priority list and
provide consistent advice. In this study, we focus on pre-
venting progression of CKD in the early stage by giving
priority to Japanese CKD practice guide goals. We are
preparing a long-term guidance method covering a wide
range of health management items while seeking ways to
reduce the evidence-practice gap as much as possible.

We predict significant positive effects in intervention
group B (increased collaboration in clinical practice) in
terms of increases in the rate of continued consultation and
collaboration between nephrologists and other physicians,
and reduced CKD stage progression as a result of
instructions and advice from registered dietitians, com-
pared with intervention group A. This study was designed
to examine the effectiveness of a support system for col-
laborative CKD diagnosis and treatment by conducting a
cluster-randomized controlled trial. We expect that this
study will help improve clinical practices for CKD patients
and provide high-quality clinical findings of global stan-
dard. Although the number of CKD patients in Japan is
estimated to be more than ten million, there are only 3,000
nephrologists. If effective collaboration is established
among nephrologists in CKD care, it will have a significant
positive impact on renal care systems. In the area of renal
care, few large-scale intervention studies have been per-
formed on kidney care systems, except those aimed to
assess the efficacy of drug interventions. Little progress has
been made in the development of infrastructure for clinical
studies and research environments in Japan. This study is
expected not only to help develop the infrastructure
required for clinical renal studies but also to generate
valuable findings.
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Progress of the study

Prior to the study, we selected 15 management facilities
and 49 local medical associations, registered 491 family
physicians (between April and June 2008), and registered
2,494 study participants on a provisional basis (between
April and October 15, 2008), 2,413 of whom were ran-
domly divided into intervention groups A (1,211) and B
(1,202) in units of medical associations (or clusters) in
September 2008. We started the intervention study on
October 20, 2008.
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Abstract A 38-year-old man was admitted to the hospital
for the evaluation of proteinuria, microscopic hematuria,
and lonal IgA-x "y The initial renal
hological findings showed | proliferative glo-
merulonephnus with endocapillary proliferation, a necro—
tizing lesion, and cellular formation accomp
by IgAl-x deposition in the mesangium. Neither typical
omplex deposits nor org: d-structure deposits
were detected. We dlagnoscd thc patient with monoclonal
immunoglobulin deposition disease (MIDD) associated
with monoclonal IgA (mIgA). After the lmuaunn of a
monthly with melphalan and p lone (MP

The results revealed an unusual N-glycan profile compared
to that of another patient with circulating mIgA lacking
renal involvement and that of a healthy control. mIgA
deposition in the mesangial area is a rare disease, and the
glycan profiling of MIDD with renal involvement has not
been reported previously. Thus, the present case suggests
that any variation in Ig glycosylation may be a step in the
pathogenesis of MIDD with renal involvement and/or
contribute to some cases of IgA nephropathy.

Keywords Glycan profiling - IgA -

M prohferauve glomerulonephritis -

M. 1 Tohnlin d

ion di

therapy), the patient’s serum IgA levels declined, and
clinical remission was ultimately achieved. The follow-up
renal biopsy sh d reduced IgA-x g, and both the
endocapﬂlary proliferation and the necrotizing lesion had

ppeared. To elucidate the h of IgA deposi-
tion, we investigated the glycan profile of the patient’s
serum mIgA using a mass spectrometry technique.
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Introduction

Monoclonal immunoglobulin (mlg) deposition disease
(MIDD) with renal involvement is classified based on the
origin of the mlg, pathohistological features, and the
structure of the deposits. AL amyloidosis, light and/or
heavy chain deposition disease (i.e., LCDD, LHCDD,
HCDD, respectively) and organized type MIDD (i.e., im-
munotactoid glomerulopathy, fibrillary glomerulonephritis,
and type-1 cryoglobulinemia) have been widely recog-
nized. Recently, other types of MIDD glomerulopathy (i.e.,
non-AL amyloid and non-LCDD/LHCDD/HCDD, nonor-
ganized) have been reported in the literature [1-6]. How-
ever, circulating mlg is not typically associated with renal
involvement, and all forms of MIDD are related to the
expansion of a B cell clone-producing mlg. Cases of
monoclonal IgA (mIgA) MIDD are rare, and to date there
has been no report of the glycan profiling of mlg in cases of
non-AL amyloid, non-LCDD/LHCDD/HCDD, or in non-
organized type MIDD. Here, we describe a case of mIgA
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MIDD associated with mIgA in which we detected an
unusual N-glycan profile.

Case report

A 38-year-old man with no past medical history had been
well until February 2002, when proteinuria and micro-
scopic hematuria were detected at an annual medical
checkup that revealed a serum IgA level of 1650 mg/dL
(primarily monoclonal IgA-k detected by serum immuno-
electrophoresis). By March 2005, the patient’s proteinuria
levels had increased to over 1 g/24 h, despite the admin-
istration of 300 mg of dilazep, an anti-platelet drug, and
80 mg of valsartan, an angiotensin type 2 receptor blocker.

Fig. 1 Findings of the first
renal biopsy. a The right
glomerulus shows mild
mesangial proliferation of both
matrix and cells accompanying
fibrous crescents (light
microscopy, PAS staining,
%200). b The glomerulus shows
endocapillary proliferation
accompanying a necrotizing
lesion and cellular crescent
formation (light microscopy,
PAS staining, x400). ¢ The
glomerulus shows strongly
positive, mesangial-dominant
staining for anti-IgA
(immunofluorescence staining,
x%200). d The glomerulus shows
strongly positive, mesangial-
dominant staining for anti-x
(immunofluorescence staining,
x200). e The glomerulus is
negative for anti-4
(immunofluorescence staining,
x200). f Segmental mesangial
cell proliferation and an
increase in mesangial matrix are
shown (electron microscopy,
%3000). g Deposits are
amorphous in mesangial and
paramesangial areas (arrow).
Neither electron-dense deposits
(typically observed in immune-
complex type
glomerulonephritis) nor
organized-structure deposits are
observed. Subendothelial edema
(asterisk) is observed (electron
microscopy. x5000)

@ Springer

In December 2005, an initial renal biopsy was per-
formed. At that time, no abnormalities were found upon
physical examination, and the following laboratory test
results were obtained: blood urea nitrogen, 18 mg/dL;
serum creatinine, 1.06 mg/dL; high serum IgA at 1203 mg/dL;
and a second detection of monoclonal IgA-x. Levels of IgG
and IgM were low at 669 and 19 mg/dL, respectively.
Complements were all wn.hm normal limits, and all of the
following were negative: antinuclear antigen, HB

anti-HCV antibody, and anti-HIV antibody tests. Unnalysns
revealed proteinuria (2+) and microscopic hematuria (3+),
and urine sedimentation showed a red blood cell (RBC)
count of 5-9/HPF, a granular cast of 1 to 4/WF, and an RBC
cast of 1-4/WF. The creatinine clearance test yielded a ratio
of 98.6 mL/min, and the urinary protein excretion rate was
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SDS-polyacrylanude gel electrophoresis and Western

ing. After adj i the glycans were
removed from the punﬁed IgA1 using peptide-N-glycosi-
dase F (PNGaseF). The released and reduced glycans were
permethylated and then subjected to MS analysis [10, 11].
The MS signals of the N-glycans released from each IgAl
sample were obtained (Fig. 3). The signals assigned to
N-glycan and the glycan conformation model are both
summarized in Table 1. The N-glycan profile of the present
case was unusual (i.e., increased fucosylation and sialyla-
tion) as compared to that of the case with mIgA lacking
renal involvement and that of the healthy control, whereas
the O-glycan profiles for each of the three samples
were similar (data not shown). As shown in Table 1, the
present case had unique patterns of N-glycan glycosylation,
i.e., 3 hexoses, 3 N-acetylhexosamines, and 1 fucose; or
4 hexoses and 3 N-acetylhexosamines; or 5 hexoses,
5 N-acetylhexosamines, and 1 sialic acid; or 5 hexoses,
5 N-acetylhexosamines, 1 fucose, and 1 sialic acid; or 5
hexoses, 4 N-acetylhexosamines, 1 fucose, and 2 sialic
acids. The whole common monoclonal IgA1 analysis also
revealed a specific pattern of N-glycan glycosylation,

namely, 4 h 3 N-acetylhexc and 1 fuctose or
4 hexoses, 4 N-acetylhexosamines, and 1 sialic acid in this
patient.

Discussion

In the present case, the pathological findings showed
mesangial proliferative glomerulonephritis with mIgA
deposition predc ly in the g The patho-
logical features of non-AL amyloid, non-LCDD/LHCDD/
HCDD, and nonorganized-type MIDD vary widely from
case to case. Nasr and coworkers reported ten cases of
glomerulopathy with mIgG deposition (IgG1-4, 1gG3-x,
1gG2-2) [1]. All of the ten cases in their study showed
diffuse proliferative glomerulonephritis or

liferative glomerulonephritis (MPGN). Alpers and col-
leagues [2] reported 11 cases associated with a k-subclass
light chain, i.e., seven of their 11 cases (5 IgG-x and
2 IgA-x) were probably non-LCDD/LHCDD/HCDD and
nonorganized-type MIDD, and these seven cases showed
proliferative glomerulonephritis or MPGN. Bridoux and
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Fig. 3 The N-glycan profile was analyzed using mass sp Na* adduct ions. The atypical glycan profile of the present case

a The N-glycan profile of the present case, b patient with cm:ulahng
mlgA-related pathology lacking renal mvolvemen( and ¢ hcahhy

cannot completely account for within i
(vs. anothcr patient with circulating mIgA-related pathology lacking
renal ), nor for differences between individuals (vs.

control. The mass spectra were in
mode with MALDI-TOF MS. All MS spectra were obtzmcd from
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Table 1 Summary of the MS signals assigned to N-glycan

Panel a Panel b Panel ¢ Composition Conformation
Hex HexNAc Fuc NeuSAc of glycan
1432.830 1432.845 1432.845 3 3 0 0 »[Soua
1595.945 1595.960 1595.960 5 2 0 0 §:>,..
1606.973 - - 3 3 1 0 -b,..l
1636.963 - - 4 3 0 0 ou{Soua
1678.001 1678.021 1678.009 3 4 0 0 ous
- - 1800.086 6 2 0 0 b,..
1811.051 1811.088 - 4 3 1 0 o--[:,,.l
1852.108 1852.114 1852.130 3 4 1 0 ol
1882.077 1882.131 1882.141 4 4 0 0 oooun
1923.120 1923.151 1923.143 3 5 0 0 w-{>oua
- - 2004.192 7 2 (] 0 o—bﬂ
2056.191 2056.224 2056.237 4 4 1 0 ofrosal
2086.205 2086.248 2086.244 5 4 0 0 S tons
2127.223 2127.251 2127.263 4 5 0 0 o
- - 2208303 8 2 0 0 -.—[b,...
2243276 2243.295 - 4 4 0 1 oo nu
2260.281 - 2260.322 5 4 1 0 oma, .l
2301.312 2301.329 2301.356 4 5 1 0 —
2331.310 2331.328 2331.356 5 5 0 0 —
2447.360 2447.377 2447.427 5 4 0 1 T aooua
- 2488377 2488.431 4 5 0 1 =1
2505.396 2505.397 2505.445 5 5 1 0 -
- 2576.412 2576.472 5 6 0 0 o
2621.438 2621.451 2621.473 5 4 1 1 .-[::3,.1
-
2692.433 -~ - 5 5 0 1 *3-:{:"""
2866.534 - - 5 5 1 1 ._:___:

2982.554 = - 5 4 1 2 :::;...I

Hex, hexose; HexNAc, N-acetylhexosamine; Fuc, fucose; NeuSAc, sialic acid
©: mannose, O: galactose, [ll: N-acetylglucosamine, 4 : fucose, €: sialic acid
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coworkers [3] reported five cases of IgG-k-type disease:
atypical membranous nephropathy was seen in one case,
while the other four were cases of MPGN. Soares et al. [4]
reported a case of endocapillary proliferative glomerulo-
nephritis with IgA-/ deposition. Komatsuda et al. [5]
reported three cases (two IgG3-x and one IgGl-x) of
membranous nephropathy. Recently, Miura et al. [6]
reported a rare case of membranous nephropathy with
IgA1-/ deposition along the glomerular peripheral wall in a
patient with chronic hepatitis C infection and rectal cancer.
Differences between types of mlg deposition and in affinity
for the glomerulus remain uncharacterized in the literature.
Only seven of a total of 27 cases were found to have cir-
culating mlg. In contrast, the rate of occurrence of renal
involvement in cases with circulating mlg is expected to be
very low, based on the total number of cases (1% of the
general popula}ion over 50 years old, and 3-5% of that of
over 70 years old) [12-14], even if latent cases are included.
These epidemiological data suggest that the pathogenesis
of MIDD might be related to the quality of the circulating
mlg.

On the other hand, many reports regarding the patho-
genesis of IgA nephropathy have suggested that under-
glycosylation of the O-linked carbohydrate moieties of
IgAl lead to deposition in the mesangium and ultimately
to disease progression. O-linked underglycosylation (i.e.,
under-galactosylation and/or under-sialylation) of IgAl in
IgA nephropathy have been demonstrated by lectin-bind-
ing enzyme-linked immunosorbent assay (ELISA) and
MS analyses. Furthermore, self-aggregation, adhesion to
the extracellular mesangial matrix, the formation of
immune complexes, and the activation of complements
have been reported with O-linked underglycosylated IgA1
[15-17]. O-linked underglycosylation of IgA has also
been reported in cases of IgA myeloma presenting with
Henoch—-Schonlein purpura and glomerulonephritis [18,
19]. In these latter two case reports, O-linked undergly-
cosylation of serum IgA from patients was demonstrated
using Helix aspersa (HAA) lectin-binding ELISA, which
is known to recognize the terminal bare N-acetylgalac-
tosamine (GalNAc) of O-glycan. As regards the N-glycan
of IgAl in IgA nephropathy, abnormalities of galactosy-
lation or sialylation may also be related to the patho-
genesis of the disease [20, 21], which remains poorly
understood. The aberrant
N-linked glycosylation observed in the present patient was
a case of neither under-galactosylation nor under-sialyla-
tion. There are likely to be specific patterns of N-linked
glycosylation, as well as under-galactosylation/sialylation,
in which the structure of IgAl itself cannot be stabilized,
which may in turn be associated with conformational
changes and progression of self-aggregation and/or
adherence to the mesangial matrix.

a Springer

The microheterogeneity of Ig glycosylation is widely
recognized, and is probably derived from differences in
each glycosylation event produced by each B cell clone.
The Ig glycan profile from serum Ig might represent the
average glycan profile produced by each B cell. Recently,
a case of IgG3-heavy chain deposition disease was
reported [22] in which the patient’s total IgG glycan
profile, determined during the active phase of the disease,
was similar to that of an IgG3 analysis. The unusual
N-glycan profile of the present case was not due to con-
ventional microheterogeneity, but may have been an
migA-related pathogenesis. Thus, the specific N-glycan
pattern observed in the present case (see Table 1; Fig. 3)
may be related to IgA deposition and cell proliferation in
the mesangium, which induces proteinuria and glomerular
injury. However, further investigation will be needed
to elucidate the pathogenesis of the specific pattern of
N-glycan in terms of both IgA deposition and cell pro-
liferation in the mesangium.

Conclusions

In summary, we treated a case of mIgA deposition disease
with mesangial proliferation. The patient also had an
abnormal monoclonal IgA N-glycan profile, which was
associated with hematuria, proteinuria, and mesangial
proliferation. Such abnormalities appear to be related to
IgA1 deposition in some cases of IgA nephropathy as well
as in cases of IgA-type MIDD. Further studies of the
effects of specific N-glycan profiles on the pathogensis of
IgA-deposition diseases are still needed.
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Abstract

Background Chronic kidney disease (CKD) is a health-
related quality-of-life (HRQOL) deteriorating disease
which is not only a public health but also a socioeconomic
problem. Interest in developing cost-effective interventions
to control CKD has increased. The aim of this study was to
measure HRQOL in terms of quality-adjustment weights
for cost-effectiveness analysis using EQ-5D in patients
with CKD. The relationships between the measured
HRQOL and clinical indices/complications were also
analyzed.

Methods EQ-5D, a generic preference-based instrument,
was administered to 569 CKD outpatients at Tsukuba
University Hospital between November and December
2008. The response rate was 94.4% (537/569). Data on sex,
age, creatinine, hemoglobin, serum albumin and eGFR
were obtained from the patients’ records. Data on the
presence of complications such as hypertension, diabetes,
and history of cardiovascular disease (CVD) were also
retrieved.
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Results Measured quality-adjustment weights by the
CKD stage were 0.940 (95% CI 0.915-0.965), 0.918
(0.896-0.940), 0.883 (0.857-0.909), 0.839 (0.794-0.884),
and 0.798 (0.757-0.839) for stages 1-5, respectively.
The decrease in weight was significant by ANOVA (P <
0.0001), and the weight for all stages was 0.885 (0.871—
0.898). There was a positive relationship between hemo-
globin/serum albumin and the weight. The presence of
hypertension lowered the weight from 0.910 (0.885-0.936)
to 0.874 (0.858-0.891), diabetes from 0.901 (0.886-0.917)
to 0.840 (0.811-0.869), and CVD from 0.892 (0.878-
0.906) to 0.783 (0.718-0.848).

Conclusions HRQOL decreases with progression of CKD
stage and/or presence of anemia, undernutrition, hyper-
tension, diabetes, or history of CVD.

Keywords Health-related quality of life (HRQOL) -
Quality-adjustment weight - Chronic kidney disease

(CKD) - EuroQol (EQ-5D)

Introduction

Chronic kidney disease (CKD) is not only a worldwide
public health problem, but also a global socioeconomic
concern, with adverse outcomes including kidney failure,
cardiovascular disease (CVD), and premature death.
In 2002, the Kidney Disease Outcomes Quality Initiative
(K/DOQI) of the National Kidney Foundation in the United
States published a definition and classification system for
CKD [1]. The definition and classification of CKD were
accepted by the international board of directors of Kidney
Disease: Improving Global Outcomes [2]. CKD was clas-
sified into five stages based on the appearance of protein-
uria and glomerular filtration rate (GFR).



