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Diagnosis and activity assessment of IgA
nephropathy: current perspectives on non—
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IgA-related biomarkers.
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lipoprotein apheresis in a patient with idiopathic |Nagata D Dial
nephrotic syndrome
Validation of the Japanese histologic Sato R, Joh K, Clin Exp 2014.07. E 4t
classification 2013 of immunoglobulin A Komatsuda A, Ohtani |Nephrol
nephropathy for prediction of long—term H, Okuyama S, Togashi
prognosis in a Japanese single—center cohort M, Omokawa A, Nara

M, Nagata D, Kusano E,

Sawada KI, Wakui H
Primary care physicians’ own exercise habits Morishita Y, Numata A, |BMC Nephrol [2014;15:48 E4t
influence exercise counseling for patients with  |Miki A, Okada M,
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F, Ando Y, Muto S,
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Exercise counseling of primary care physicians |Morishita Y, Miki A, Int J Gen Med |2014;7:277-83 |E4}

in metabolic syndrome and cardiovascular
diseases is associated with their specialty and
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Positive association of vigorous and moderate [Morishita Y, Kubo K, Int Urol 2014:46:633-9 |[E 4}
physical activity volumes with skeletal muscle  [Miki A, Ishibashi K, Nephrol
mass but not bone density or metabolism Kusano E, Nagata D
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With Single—Pool Kt/V and Dialysis Duration in |Haga Y, Miki A, Dial -7
Hemodialysis Patients Ishibashi K, Kusano E,
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Prevalence of colorectal carcinoma in CKD Ito C, Akimoto T, Miki |Clin Exp 2015;19:148-9 |E 4t
patients in pre—dialysis and during the dialysis |T, Kusano E, Nagata D. |Nephrol
introduction period.
Microscopic polyangiitis with unilateral adrenal [Ito G, Akimoto T, Intern Med 2014.09. E 4t
hemorrhage Kusano E, Nagata D.
Therapeutic Potency of Febuxostat for Ishikawa M, Nagata D, |J Pharmacol |2014;2(3):1034 |E 4t
Hyperuricemia in Patients with Chronic Kidney [Nakano N, Kawabata N, [Clin Toxicol -8
Disease Akimoto T, Ishimitsu T
Spontaneous spinal epidural hematoma as a Akimoto T, Yamada T, |J Cent Nerv 2014:6:15-20 |E4}
potentially important stroke mimic. Shinoda S, Asano Y, Syst Dis
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Hypoalbuminemia and technetium-99m-labeled [Akimoto T, Saito O, Intern Med 2014;53:1723 |E4+
human serum albumin scintigraphy Kusano E, Nagata D
Do we have to perform a renal biopsy? Clinical |Akimoto T, Otani N, Clin Med 2014;7:67-70 |E 4t
dilemmas in a case with nephrotic syndrome. Takeshima E, Saito O, |Insights Case

Kusano E, Nagata D Rep
Impact of Metabolic Disturbances and Nakagawa N, Matsuki |Ther Apher 2015;19(1):30- [E 4+
Malnutrition—-Inflammation on 6-Year Mortality in|M, Yao N, Hirayama T, |Dial 9
Japanese Patients Undergoing Hemodialysis. Ishida H, Kikuchi K,

Hasebe N.
Cerebral Microbleeds and Asymptomatic Saito T, Kawamura Y, |Stroke 2014;23(6):161 |[E 4}
Cerebral Infarctions in Patients with Atrial Tanabe Y, Asanome A, 6-22
Fibrillation Takahashi K, Sawada J,

Katayama T, Sato N,

Aizawa H, Hasebe N.
Febuxostat for Hyperuricemia in Patients with  |Tetsu Akimoto, Drug Target 2014; 8:39-43 |E 4}
chronic kidney disease. Yoshiyuki Morishita, Omsoghts

Chiharu Ito, Osamu

limura, Sadao

Tsunematsu, Yuko

Watanabe, Riji Kusano,

Daisuke Nagata
Clinical Implication of the Renin—angiotensin— Yoshiyuki Morishita, Eiji|The Open 2014; 8:6—-11 E 4t
aldosterone Blockers in Chronic Kidney Disease |Kusono, Daisuke Cardiovascular
Undergoing Hemodialysis Nagata Medicine

Jouranal

Factors associated with remission and/or Ono T, Shikata K, Acta Med 2014; E4t
regression of microalbuminuria in type 2 Obika M, Miyatake N, |Okayama 68(4):235-41.
diabetes mellitus. Kodera R, Hirota D,

Wada J, Kataoka H,

Ogawa D, Makino H.
Lifestyle modification is associated with Miyatake N, Shikata K, |Acta Med 2014; ES)N
improving estimated glomerular filtration rate Makino H, Numata T Okayama 68(1):43-6
(eGFR) and proteinuria in Japanese with
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Dipeptidyl peptidase—4 inhibitor ameliorates Kodera R, Shikata K, [Biochem 2014; E4t
early renal injury through its anti—inflammatory |Takatsuka T, Oda K, Biophys Res  |443(3):828-33
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A new classification of Diabetic Nephropathy
2014: a report from Joint Committee on Diabetic
Nephropathy

Haneda M, Utsunomiya
K, Koya D,Babazono T,
Moriya T, Makino H,
Kimura K, Suzuki Y,
Wada T, Ogawa S,
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K, Honda K, Ichikawa K,
Shide K

Clin Exp
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2015;19 (1):1-
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Impact of kidney function and urinary protein
excretion on pulmonary function in Japanese
patients with chronic kidney disease

Nakade Y, Toyama T,
Furuichi K, Kitajima S,
Ohkura N, Sagara A,
Shinozaki Y, Hara A,
Kitagawa K, Shimizu M,
Iwata Y, Oe H,
Nagahara M, Horita H,
Sakai Y, Kaneko S,
Wada T

Clin Exp
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2014; 18 (5):
763-9
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Clinical impact of albuminuria and glomerular
filtration rate on renal and cardiovascular
events, and all-cause mortality in Japanese
patients with type 2 diabetes.

Wada T, Haneda M,
Furuichi K, Babazono
T, Yokoyama H, Iseki K,
Araki SI, Ninomiya T,
Hara S, Suzuki Y,
Iwano M, Kusano E,
Moriya T, Satoh H,
Nakamura H, Shimizu
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Makino H; The
Research Group of
Diabetic Nephropathy,
Ministry of Health,
Labour, and Welfare of
Japan
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2014;18 (4):
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Kidney lesions in diabetic patients with
normoalbuminuric renal insufficiency.

Shimizu M, Furuichi K,
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Clin Exp
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2014;18 (2):
305-312
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Treatment and impact of dyslipidemia in diabetic
nephropathy
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Deficiency of endothelial nitric oxide signaling
pathway exacerbates peritoneal fibrosis in mice.

Kadoya H, Satoh M,
Nagasu H, Sasaki T,
Kashihara N.
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Combinations of olmesartan and a calcium Ogihara T, Saruta T, J Hypertens 2014:32(10):20 |E 4%
channel blocker or a diuretic in eiderly Rakugi H, Saito I, 54-63
hypertensive patients: a randomized, controlled |Shimamoto K,
trial. Matsuoka H, Shimada
K, Ito S, Horiuchi M,
Imaizumi T, Takishita S,
Higaki J, Katayama S,
Kimura G, Umemura S,
Ura N, Hayashi K,
Odawara M, Tanahashi
N, Ishimitsu T,
Kashihara N, Morita S,
Teramukai S
Comparison of the antialbuminuric effects of Ando K, Nitta K, Rakugi|Int J Med Sci |2014;11(9):897 |E 4}
benidipine and hydrochlorothiazide in Renin— H, Nishizawa Y, -904
Angiotensin System (RAS) inhibitor—treated Yokoyama H, Nakanishi
hypertensive patients with albuminuria: the T, Kashihara N, Tomita
COSMO-CKD (COmbination Strategy on Renal |K, Nangaku M,
Function of Benidipine or Diuretics TreatMent |Takahashi K, Isshiki M,
with RAS inhibitOrs in a Chronic Kidney Disease | Shimosawa T, Fujita T.
Hypertensive Population) study.
The Japanese Society of Hypertension Shimamoto K, Ando K, |Hypertens Res.|2014.04. ESE)N
Guidelines for the Management of Hypertension |Fujita T, Hasebe N,
(JSH 2014) Higaki J, Horiuchi M,
Imai Y, Imaizumi T,
Ishimitsu T, Ito M, Ito
S, toh H, Iwao H, Ka i
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N, Kawano Y, Kim—
Mitsuyama S, Kimura
G, Kohara K, Komuro |,
Kumagai H, Matsuura
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Saito I, Saitoh S,
Shimada K, Shimosawa
T, Suzuki H, Tamura K,
Tanahashi N,
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Uchiyama M, Ueda S,
Umemura S
Hypertension promotes islet morphological Satoh M, Nagasu H, Clin Exp 2014.03. E 4t
changes with vascular injury on pre—diabetic Haruna Y, Ihoriya C, Hypertens
status in SHRsp rats Kadoya H, Sasaki T,
Kashihara N
Effects of cell-type—specific expression of a T. Inoue, T. Kusano, K. |Clin Exp in press ESPAN
pan—caspase inhibitor on renal fibrogenesis Tomori, H. Nakamoto, |Nephrol
H. Suzuki, and H.
Okada
The contribution of epithelial-mesenchmal T. Inoue, A. Umezawa, |Kidney Int in press PN
transition to renal fibrosis differes among kidney |T. Takenaka, H. Suzuki,
disease models. and H. Okada
Home hemodialysis and conventional in—center |Y. Watanabe, Y. Ohno, |Hemodial Int [2014 E 4
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Abstract

Background The remission criteria of immunoglobulin A
(IgA) nephropathy have varied depending on the clinical
study. Therefore, nephrologists cannot make a uniform
assessment of treatment outcomes and the standardization
of explanations of the condition is difficult in patients with
IgA nephropathy. This study aims to propose clinical
remission criteria for IgA nephropathy based on a nation-
wide opinion survey in Japan regarding IgA nephropathy
remission/relapse.
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Method This nationwide survey was sent to 312 teaching
facilities of the Japanese Society of Nephrology by Pro-
gressive Renal Disease Research, Research on Intractable
Disease, from the Ministry of Health, Labour and Welfare
of Japan.

Results Valid answers were obtained from 193 facilities
(61.9 %) (136 internal medicine facilities and 57 pediatric
facilities), of which 134 (69.4 %) thought that both
hematuria and proteinuria should be used in the remission
standards. Approximately half of the survey respondents
shared the opinion on standards of negative results for
hematuria and proteinuria and the duration and frequency
of these conditions.

Conclusion In this paper, we propose a standardized set
of criteria for defining IgA nephropathy remission: three
consecutive negative results over a 6-month period in uri-
nary occult blood tests; urinary sediment red blood cell
count of <5/high-power field (hematuria remission); and
urinary protein of <0.3 g/day (g/g Cr; proteinuria remis-
sion). Clinical remission is defined as cases with both
hematuria and proteinuria remission. These consensus-
based remission criteria should be verified in future studies.
In the meantime, they may be useful in predicting thera-
peutic outcome in cases of IgA nephropathy.

Keywords Remission criteria - IgA nephropathy -
Hematuria - Proteinuria

Introduction

Immunoglobulin A (IgA) nephropathy is the most common
form of chronic glomerulonephritis in Japan, and approx-

imately 40 % of patients progress to renal failure within
20 years without therapeutic intervention [1]. In the past,
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one of the most popular treatments was the administration
of antiplatelet agents or renin—angiotensin system (RAS)
inhibitors. However, since steroid pulse therapy (TSP) was
shown to be effective by Pozzi et al. {2] in 1999 and ton-
sillectomy combined with TSP was shown to be effective
by Hotta et al. [3] in 2001, these have evolved as the
standard treatments for adult, but not pediatric, patients in
Japan [4]. In addition, in Japan, where annual tests for urine
analysis are well developed, there are many cases in which
an early diagnosis and early treatment, followed by sub-
sequent clinical remission, are possible. However, the
pathogenesis of this disease remains unclear, and thus there
are many patients who show frequent relapses, or are
treatment-resistant, with decreasing renal function. IgA
nephropathy therefore remains a disease with a poor
prognosis.

There have been several studies [5-7] reporting on the
remission of IgA nephropathy; however, the degree, time
period, and frequency of abnormal urinary findings vary
depending on each nephrologist’s definition of remission,
rendering the state of the disease ambiguous. The fact that
the standards for remission are ambiguous makes a uniform
assessment of the treatment outcome and the standardiza-
tion of the explanation of the condition difficult in patients
with IgA nephropathy. A set of standard criteria for
remission will therefore be useful to both patients and
physicians.

The extreme endpoint for patients with kidney disease is
end-stage kidney disease (ESKD), and to truly evaluate the
therapeutic outcome a reduction in renal mortality rates
should be the primary endpoint. However, IgA nephropa-
thy is often diagnosed in its early stages, especially in
Japan, and the progression of this disease is often slow.
Therefore, observation of the endpoint (ESKD) within the
period of observation in the same hospital can actually be
very difficult. These facts indicate that it is necessary to
define remission as a practical and clinically useful alter-
native outcome and use it as an effective assessment
standard.

Accordingly, based on a consensus obtained through a
survey of domestic nephrologists called “Opinion Survey
Regarding IgA Nephropathy Remission/Relapse” by the
Special Study Group (IgA Nephropathy) on Progressive
Renal Diseases Research, Research on Intractable Disease,
from the Ministry of Health, Labour and Welfare of Japan
and related references, we propose the following IgA
nephropathy remission criteria.

Subjects and methods

The survey was sent to 312 facilities (226 internal medicine
facilities and 86 pediatric facilities) which are teaching

@ Springer

hospitals in the Japanese Society of Nephrology and which
also answered the “Nationwide survey on current treat-
ments for IgA nephropathy in Japan™ conducted in 2008 by
the Special Study Group on IgA Nephropathy [4]. The
content of the survey was determined after validation of the
question and answer methods by a pilot study in members
of this special study group.

Results

Valid answers were obtained from 193 facilities (61.9 %)
(136 internal medicine facilities and 57 pediatric facilities).
95 facilities (50.2 %) had remission criteria of their own
definition. Both hematuria and proteinuria were considered
in the criteria in 81 of these facilities (87.0 %). Of the
facilities without remission criteria, 53 facilities (53.5 %)
were of the opinion that both hematuria and proteinuria
should be emphasized, whereas 33 facilities (37.4 %) and 8
facilities (9.1 %) thought that only proteinuria or hematu-
ria, respectively, should be emphasized.

Approximately half of the survey respondents shared the
opinion that 3 consecutive negative results over a 6-month
period of urine occult blood, or a urinary sediment red
blood cell count of less than 5/high-power fields (HPF) for
hematuria and protein ranging from (—) to (&) or less than
0.2 g/day or g/g Cr for proteinuria, should be the criteria
for the remission.

Discussion and proposal
Items of remission criteria

The degree of proteinuria is important as a prognostic
factor not only in IgA nephropathy but also in all renal
diseases [8, 9], and there have been a substantial number of
clinical research studies on renal disease [10, 11] in which
both a decrease in kidney function and proteinuria have
been considered as an endpoint.

However, in Japan, when IgA nephropathy is diagnosed,
“chance hematuria” is observed during physical checkup
in more than 70 % of cases [12]. In other words, the main
initial symptom is hematuria. In Japan, where tests for
urine analysis have been well developed and renal biopsies
are more actively utilized than in Western countries, there
are many opportunities to manage the disease from a very
early stage. In addition, although both hematuria and pro-
teinuria do not generally occur simultaneously from the
early stages, both often occur together as the disease pro-
gresses and after the hematuria period has passed.

On the other hand, there are also cases in which both
hematuria and proteinuria occur at the beginning of the
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disease, and as time passes hematuria disappears and only
proteinuria is observed. The possibility cannot be excluded
that proteinuria in these patients is not an inflammatory
reaction triggered by the deposition of IgA in the glome-
ruli, which is a defining feature of true IgA nephropathy,
but depends on the so-called “common pathway” accom-
panying glomerulosclerosis and nephron reduction.

In the opinion survey we conducted, in the 87.0 % of
facilities that had their own remission criterion, “disap-
pearance of urinary findings” was the standard used, and
53.5 % of facilities without their own remission criteria
suggested both hematuria and proteinuria as “items that
should be focused on during remission.” In the prognostic
scores in Japan [13], both urinary abnormalities were
considered as prognostic factors for IgA nephropathy. In
addition, there were several studies [14, 15] demonstrating
that 7-20 % of IgA nephropathy patients with hematuria
alone or associated with mild proteinuria at renal biopsy
showed a decrease in renal function over long-term
observation. Accordingly, the persistence of hematuria is
important, and remission of IgA nephropathy assessed by
proteinuria alone is considered to lack validity in the light
of the disease state. Based on the above observations, we
have included both hematuria and proteinuria as assess-
ment items in the present criteria.

Hematuria cutoff criteria

In the opinion survey, nearly all facilities responded that a
change to negativity in a urine dipstick and less than 5 red
blood cells of urinary sediment per HPF was used as a
remission criteria of hematuria.

The Japanese Committee for Clinical Laboratory Stan-
dard studies is unifying the test strips’ (1+) in over-the-
counter urine occult blood reaction test strips as hemo-
globin density of 0.06 mg/dL and red blood cells of 20/uLL
in the flow cytometry (FCM) technique. Since 2006, the
detection sensitivity of the test paper has been mostly
standardized among Japanese manufacturers [16]. If a red
blood cell count of 20/pL in the FCM technique is con-
verted to the microscopy cutoff value, it is generally 5S/HPF
or more (magnified 400x%, 1 field of vision) [17]. From the
above standards, the disappearance of hematuria is set and
standardized at a urine occult blood reaction ranging from
(=) to () and/or urinary sediment red blood cells of less
than 5/HPF.

Urinary sediment microscopic examination method
The cutoff value of urinary sediment microscopy is defined

as red blood cells of 4/HPF, according to the above
observations; however, the lower limit of sediment red

blood count (such as 1-4/HPF or less and 1-5/HPF or less)
is believed to be different. Therefore, in facilities where the
lower limit is 1-5/HPF or less, it is necessary to consider
and assess the dipstick method for urinary blood and the
FCM technique results.

False positive/negative urine occult blood reaction

When the urine occult blood reaction is measured using test
paper, false positives with regard to hemoglobinuria/myo-
globinuria and false negatives with regard to reducing
substances, such as ascorbic acid, may occasionally occur
[18]. For this reason, in the event of substantial differences
in sediment red blood cell counts in the occult blood
reaction in the test paper method and urinary sediment
microscopy method, sediment red blood cell count takes
precedence.

Proteinuria cutoff criteria

In the opinion survey, among those facilities that used a
proteinuria criteria, 0.2 g/day (g/g Cr) or less was the most
common cutoff in 142 facilities (73.6 %), whereas 32
facilities (16.6 %) used 0.3 g/day (g/g Cr) or less. In a past
report regarding proteinuria remission, Reich et al. [5]
reported that when proteinuria was controlled at less than
0.3 g/day in IgA nephropathy patients, the 15-year renal
survival rate was 96 %. Hwang et al. [6] also showed that
the long-terin renal survival was favorable in a group in
which the proteinuria level was maintained at less than
0.3 g/day through treatments.

In nephrotic syndrome, proteinuria of less than 0.3 g/
day is defined as “complete remission” by the treatment
policies proposed by the Special Study Group (Nephrotic
Syndrome) on Progressive Renal Diseases Research,
Research on Intractable Disease, from the Ministry of
Health, Labour and Welfare of Japan [19]. However, in
clinical trials conducted in other countries, the complete
remission criteria differ, with proteinuria levels of 0.2 g/
day or less as well as less than 0.3 g/day (albumin 200 mg/
day) being used. Furthermore, in the Clinical Practice
Guidebook for Diagnosis and Treatment of Chronic Kidney
Disease 2012 by the Japanese Society of Nephrology [18],
proteinuria is defined as urinary protein excretion of more
than 0.15 g/day.

Considering the above observations, a consensus “pro-
teinuria negativity criteria” in Japan has not been estab-
lished. We thus compared the parameters of proteinuria
with those of other diseases and defined the proteinuria
cutoff value as less than 0.3 g/day. However, in the future,
it will be necessary to verify the cutoff value using large-
scale cohort research studies.
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Duration and frequency in remission assessment

In these criteria, we considered the frequency of hospital
visits by patients with IgA nephropathy for everyday
medical care and the remission survey results (approxi-
mately half of the facilities provided 3 consecutive results
over a 6-month period), and determined that at least 3
consecutive results over a six-month period were necessary
for assessment.

There is room for debate regarding the continuity of the
findings, and it can be hypothesized that there are cases in
which urinalysis was conducted, but not consequently
assessed as remission (did not achieve the 3 consecutive
results standard). However, considering the IgA nephrop-
athy disease state, continued negative findings for urine
abnormalities are considered important during remission,
and thus we defined remission as “cases in which the cri-
teria are fulfilled 3 consecutive times”.

Proposal of IgA nephropathy remission criteria

Based on the above discussion, we propose the following
criteria (Table 1). In the case where the criteria are met for
3 consecutive times or more over at least 6 months,
patients are classified as being in “hematuria remission” or
“proteinuria remission,” and both hematuria and protein-
uria remission is defined as “clinical remission.” Hema-
turia or proteinuria remission alone is designated as
“partial remission.” In addition, the first date on which the
remission criteria are met is considered as the remission
date. Specific examples of cases in which remission can
(a) or cannot (b) be assessed are demonstrated in Fig. 1.

Limitations of the opinion survey

Our survey has several limitations. First, targeted facilities
primarily included mid- to large-scale hospitals, with a

Table 1 Remission criteria for IgA nephropathy

Hematuria remission
Urine occult blood reaction: (—) to (&) or
Urinary sediment red blood cells: less than 5/HPF*
Proteinuria remission
Proteinuria qualitative reaction: (—) to (&) or
Proteinuria amount less than 0.3 g/day (g/g Cr)

In cases where the standards are met for 2 subsequent times or
more (for a total of 3 times) during at least 6 months, patients are
“hematuria remission” or “proteinuria remission,” and
hematuria and proteinuria remission together are defined as
“clinical remission”

 In the event that nonglomerular hematuria or complication with thin
basement membrane disease is suspected, this possibility should be
assessed
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special emphasis on facilities that could conduct early,
specific treatments within the facility, such as renal biopsy
and TSP. Hence, it is possible that deviations may occur in
items included in the remission criteria (hematuria and
proteinuria) and assessment periods and frequencies (3
consecutive times over a 6-month period). Second, because
we conducted one survey per facility, in the event of dif-
ferences in opinion between nephrologists within a facility,
it is possible that only the opinion of the answering indi-
vidual was reflected. Third, in Japan, IgA nephropathy is
often diagnosed in its early stages. Therefore, present
opinion may be partly based on the clinical practice of IgA
nephropathy patients in early stages. In addition, the con-
sensus-based remission criteria presented here must be
verified in future studies.

Medical care after the remission

Because the underlying mechanisms for onset and pro-
gression of IgA nephropathy are still unclear, there is
currently no specific treatment for this disease. There are
cases in which relapses occur in various situations, even
after remission. Nephrologists should therefore carefully
and periodically follow up on the urinary findings of these
patients after remission under the scope of continuous
medical examinations.

Practitioners providing medical care after remission
need to know the criteria by which they can recognize
relapse and recurrence of IgA nephropathy. “Relapse” and
“recurrence” may be defined as a return of symptoms of
IgA nephropathy during clinical remission and as a dete-
rioration of symptoms without clinical remission or during
partial remission, respectively. Therefore, verification and
permanent establishment of the remission criteria are
required; these definitions may be helpful in the process.

Proposal for long-term cohort research

This proposal is based on an opinion survey, and not on
results from long-term cohort studies. Therefore, the clin-
ical impact of the remission proposed in this report on the
renal prognosis is unclear. In the future, these remission
criteria should be verified using data from long-term cohort
research using the ongoing Japan Kidney Disease Registry
(J-KDR) and Japan IgA Nephropathy Cohort Study (J-
IGACS).

For IgA nephropathy developing over the long term
(e.g., 20 years), evaluation of therapeutic efficacy should
be conducted according to different criteria from that for
patients with shorter-term disease. Hard endpoints for the
latter patients may include end-stage kidney disease or
doubling of serum creatinine levels, similar to the criteria



