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10%
o o%
-1920-2930-33[40-4950-59 | 60-69 [ 70-79 | so -1920-29[30-39 4049 50-59 [ €0-69 [ 70-79 | 20
-;m: 2841 | 2747 | 3088 | 2722 | 2719 | 2956 | 1734 | 295 lm\]z 2841 | 2747 | 3088 | 2722 | 2719 2998 | 1734 295
[m@Fl1| 38 | 308 | 711 | 1085 | 1529 | 2391 | 2213 | s10 -fém 38 | 306 | 711 | 1055 | 1529 | 2391 | 2213 | 610

2 : CKD%¥5G3b-5D & #7 : W B R 0 %

Stage Al A2 A3 Subtotal

G1 947 (4.3%) | 421(1.9%) | 1879 (8.5%) | 3247 (14.8%)

G2 | 1487 (6.8%) | 61(3.5%) |4703(21.4%)| 6951 (31.6%)

G3a 818 (3.7%) | 353(1.6%) 4018 (18.3%)

720 (3.3%) 3448 (15.7%)

2508 (11.4%)
1812 (8.2%)
Subtotal [4718 (20.6%)| 2142 (9.7%) ((152372;) 98355/(2)}/9)84
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56% ; ":1% ot 2o
T3 #®

wy FEY BUR
| )

Ay

%

J-RBR 20398 11483 8915

44% S5

JKDR 1300 531 769
C: DM =R D: CKD/CRF
9 FERIRY

[33% / 11%

DM 202 66 136

CKD/
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mURY BURY _—

43.7%

59.2%

67.3%

89.3%

67% 89%
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3 B EHANIZETHCCARFE- T AT (205% L L) DEBERE

BE PR 2T JRBR JKDR CRF/CKD
S REREEE | 3215 36.1%| 154 20.0%| 21 28.0%
70— fE(REE | 2481 27.8%| 168 218%| 7  9.3%

RPGN 409 46% | 72 9.4% 1 1.3%

KBtEE S 207 2.3% | 87 11.3%| 18 24.0%
PKD+% X4 17  02% | 63 82% | 3  4.0%




2014

(CKD)
2015 10
1753 2014
2015 12 587 242 85 235 6
( 32.4%) 2014
IgA (1gAN) 2546 (RPGN) 1005  MPO-ANCA  63.2% PR3-ANCA
4.7% 47 GBM 6.1%(61 ) (NS) 384 MCNS 28. 4%
MN 38.5% FSGS 15.9% MPGN 8.9% (PKD) 1781  (ADPKD 1.8%(32 ))
10166
2014 IgAN  5400-5900
RPGN  2200-2400 NS  800-900 PKD  2600-2900 20000-22000
2007 RPGN 2011
PKD 2014 J-RBR/J-KDR
44
4 IgA  (1gAN)
RPGN 834
(NS) PKD 2014 203 1753
( (GBM) 2015
RPGN (ARPKD)) 12 31
(J-RBR/J-KDR)
validity
2015 10 A)
( ) 587 A-1.
A-2.
85 B)2014 2014.4.1~2015.3.31




B-1)IgA
B-2)
B-2-1.  MPO-ANCA
B-2-2.  PR3-ANCA
B-2-3. GBM
B-3)
B-3-1)
B-3-1-1) MC
B-3-1-2) MN
B-3-1-3) (FS6S)
B-3-1-4) (MPGN)
B-4) « )
B-4-1) (ARPKD)
©)
c-1) (J-RBR/J-KDR)
C-2)2014
B-3-1-4
)
1
(J-RBR/J-KDR)
105 94
ii) 2014
2014
J-RBR/J-KDR
2
iii)2014
J-RBR/J-KDR
3
iv)2014 (RPGN NS PKD)
RPGN NS PKD

J-RBR/J-KDR

4-1 4-2 4-3

RPGN1005 GBM RPGN 61
(6.1%) PR3-ANCA RPGN47  (4.7%)
NS
B-3-1-1~B-3-1-4 NS
(B-3-1)
NS
MPGN NS
NS 384 8.9%(34 )
ARPKD  PKD 1781 32 (1.8%)
V) 2014 4
5
NS
0.376
0.412 221
118,630 ~+ 587
(2015 4 1 ) 287,987
NS 0.342
201 =+
587 0.374
201 107,816 +
587 (2015 4 1 )
287,987
vi)
2007~2014
2 6
2015 4 587
2007-
2014 2



NS MPGN

RPGN 2011
PKD 2014
2014
IgAN NS
GBM RPGN 61  ARPKD
32
J-RBR/J-KDR

1. 2014

19AN 5400-5900 RPGN
2200-2400 NS  800-900 (
NS  4500-5000 ) PKD  2600-2900

2. 2011 RPGN

PKD 2014
3. GBM RPGN 61
4. 20000-22000

5. J-RBR/J-KDR



FROIEE BEEHBNERREHDE #eMEBSHERREX @GN RBRENTER)

MAMBERBICEHTIAEMR BFT7 7 AT BEIER

HEBEEA CHEBEAA REECEA

ATt (T ) FT7r— FEHEETRE . ( )
B ( ) OFFE OFAX Oe-mail

A TR, BERICHTIHEB - AYENOSEL. EFEREORRREEESEZ T,

| SR BB RE S v ermay) O.m#  OhRH O BREH O 20f |

2 SR RERISE ORARY i

B ER26FEOHRTMBEN THI26F4A18~FR27E3AN HOIER CFR26EE) CERRHUTHAICRBL ~EEORBEHHA T,

. IgAREC) - | A BB TREREE D REBEELE RS, |
2 BEECHARUESE  — | A C203sBERIETR
2-1 R 205 65MPO-ANCAR! — A
2-2 tE2056PRI-ANCAE — ks
2-3 ti2oSHIMGEMEHE — A
3. —RERTIO—FEEHRNS) A (303 B R EITH A
3-1 bERaSoREARMENSC) A
%2 ATOA R ERBNHEEZSL | (311 SAMUNSOSE  BNELEINS(MCNS)— A
TR DSy B fToTh,
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1 (2015 )
BENE TR mrpmug mamw EEBHHKR
OB BMHERSKEETEDOTRESER 587 221 376 RFE 204 NRENIO BEREBRE FOM1
Q@B BMERZOOLNOZER (EMEEE) 85 51 60.0 mE2 NRR49
QNREBRFZSTZE OEESHER (D, @4 44 24 545 INRR 24
@AW EBES 834 226 27.1 JAFR 2R F226
O LELNDBEER 203 46 227 AE36 INER2 GBREEEIS FOMS
&t 1753 568 324 NF4242 NRFIBS SBREFTL235 FOith6
*RERBEL DA —(J-RBR/J-KDRIZ S M B FER OB ER  105(945E5%)
2 2014 2015
SRR e A
BEHHEMmR J-RBR/J-KDR
SEEZEM A INREE WAPREEF it HEREED SMERF D
HERRER it
568%} 24254 855} 235%} 6%} 22154 105%+
IeAN (IS REEI &%) 2546 (100.0%) 2260 (888% 193 (7.6%) 68 (27%) 25 (01% 2232 (87.7%) 1353 (53.1%)
RPGN (B R EI &%) 1005 (1000%) 960 (955 %) 9 (09% 30 (3.0%) 6 (06% 909 (904 %) 516 (51.3%)
55 B AT (EITEY) 607 (60.4%) 576  (800%) 9 (1000% 17 (56.7%) 5 (833% 558  (61.4%) 325 (63.0%)
—RENS (BREEIEY 2529 (100.0%) 2074 (820% 362 (14.3%) 7 (28%) 22 (09%) 2031 (80.3%) 1096 (43.3%)
55 BEBEAT (HE1TEEY) 1657  (65.5%) 1469 (70.8 %) 127 (351 %) 40 (563 %) 21 (955%) 1437 (708% 727  (66.3%)
HEATENS (B RLBI &%) 384 (1000% 313 (815%) 57 (148%) 12 @31% 2 (05% 307 (79.9%) 171 (445%)
PKD (HERLEI &%) 1781 (1000%) 1096 (61.5%) 23 (13% 651 (366%) 11 (06% 1073 (60.2 %) 616 (34.6 %)
3 2014 (2015 )
2R BEBE GEREE
2R EBER (5878 10166 (100.0 %)
ZERA
ke (242%}) 8094 (79.6 %)
MNEF (85%) 1058 (104 %)
R (235%}) 726 (71%)
Zhfth (6%h) 288 (28%)
BRI
BEWMERERETRELIEOMESER Q217D 8421 (82.8%)
J-RBR/J-KDREM &R FMLZEE (1058 5146 (506 %)

4-1 2014 RPGN

(2015 )



RPGN MPOZY PR3%Y GBME
(BREIEY) (FEHEEIEY) (BREIEY)
LREIZEBER 1005 (100.0% 632 (62.9%) 47 4I% 61 (6.1%)
EHER
mE 960 (1000%) 604 {(629%) 43 (45% 57 (59%)
INEF 9 (100.0 %) 7 778% 0 00% 1011 %
PRI 30 (100.0 %) 18 (60.0%) 3 (100% 2 (67%
Eqolil 6 (100.0%) 3 (500%) 1 (16.7%) 1 (16.7%)
B 5 58RI
ABEMERERERITEOMBESER 909 (1000% 578 (63.4%) 4 (45% 53  (58%)
J-RBR/J-KDREM&E SR E MR HER 516 (1000% 309 (59.9%) 26 (50% 31 (60%
4-2 2014 NS (2015
BEBTENS MGCNS MN Fsas MPGN
ERIEZERX 384 (1000%) 109 (284% 148 (385%) 61 (159%) 34 (89%
BERR
A 313 (1000% 57 (182% 142 (454%) 52 (16.6%) 33 (105%)
INEF 57 (1000% 49 (86.0%) 1 (18% 6 (10.5% 0 (0O0%
SRR 12 (1000 %) 3 (25.0% 3 (25.0%) 3 (250% 1 (83%
ZDith 2 (1000%) 0 (0.0% 2 (100.0 %) 0 0% 0 (00%
FGE
BEBTHMERRAFTEEEORMESLER 307 (1000% 60 (195% 135 (44.0%) 50 (16.3%) 32 (104%)
J-RBR/J-KDRS N & §% F i 0T 171 (1000%) 42 (246% 73 (42.7%) 29 (17.0%) 13 (76%
XEBASFUNDBEEROES S HAR IR IN—VERRIETROBEOH. FYEBLLTES
4-3 2014 PKD 2015
PKD ARPKD
SEZZER 1781 (100.0 %) 32 (18%
kel 1096 (100.0 %) 18 (1.6%)
INEE 23 (100.0 %) 4 (174%
R BT 651 (100.0 %) 9 (14%
Z Dt 11 (100.0 %) 1 (91%
PR a%a5
BEMHEERAEEITEORBEZER 1073 (100.0 %) 19 (1.8%
J-RBR/J-KDREME FF ek 2 BT 616 (100.0 %) 13 (21%
5 2014 4
(2015 )



2015 ERE
20144
FASEEEN A EEAYEE
B SRS M o (- . o
= MRS R R T r—hENER(C
(BHBEEEETRE SOHESLD SeHESLD
X3 HEOGHE HEOGEE
IgAN 2232 5417 — 5936
RPGN 909 2206 — 2418
SR TENSY 307 821 — 898
—RIENS 2031 4930 — 5402
PKD 1073 2604 — 2854
BHEH 8421 20439 — 22396

DEBHEHES S OFRSEEETN+ 0 EFERRBARISHDIEZMERRRRD A/ 3—3E(118,630/287,987=0412)

2B BHRHERRSDHRARREEH + B EFERROT 77— EIREE(221/587=0.376)
HEHEE N H o2 BRI M0 R L2 ORBRE107 816K FH HIZ{E A (7247 —HEURER=0.342, FKRH/A—FE=0.374)

6 2007 2014
20075 20084 £ 20094 2010 E 011EE 20124 20135 20144
IgAN 5300-6300 5200-6300 5400-5900 5000-5700 4700-5200 5400-6000 5300-5900 5400-5900
RPGN 1300-1500 1500-1800 1600-1800 1600-1800 1800-2100 2100-2400 2400-2700 2200-2400
HATMENS 1200-1400 1000-1200 1000-1100 800-900 800-900 800-900 800-800 800-900
—RIENS — 5900-6200 5400-5900 4600-5200 4100-4600 4600-5200 4500-5000 4500-5000
PKD 900-1000 1000-1200 1400-1500 1500-1700 1300-1500 2000-2200 2000-2200 2600-2900
Baai — 17000-21000  19000-20000  18000-21000  17000-19000  17000-21000  20000-22000  20000-22000
40"
35"
= 20074 &
30" u 20084
o5 " 20094
= u 20104
~—
R 20" = 20114
‘LE( 15 " 20124 &
#I_'E 20135 &
10" 20145
5 :
= B EHHEEE (£)
w 201557 HIRTE
" " " " " " 587HERX
0(99 100(299 300(499 500(699 700(899 900(
1R 24
e B #aTm PR 3
2 (2007~2014 )
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patient survival
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oko 5o 1200 1800 2400 1 Group B
time from treatment start (month) G‘oupc

Group A 1989-19984F
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Clin Exp Nephrol. 2009; 13(6): 633-650

| 2015)-RBR |
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W=2067) 31 [ |\ [ e s \
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Kaplan-Meier
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JINSCS 3 1
A5 (A% SEIVEIBAAL)

BUNELR R 7 0—CRERE 157 (41.3) 155 (98.7) MCD_ X\ ___MN__ &I FSGS X ZO0H X&
P B 152 (40.0) 130 (85.5) AH 157 152 38 33
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iﬁﬁﬁﬁ&%ﬁﬂiﬂiﬁfmﬁ 38 (10.0) 35 (92.1) SREELIAE | 5 OS]
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Preface

1. Background of this guideline

Immunoglobulin A (IgA) nephropathy (IgAN) is the most common primary
glomerulonephritis, and patients typically require dialysis when the disease
progresses to end-stage renal failure. As the incidence of IgAN is high in
Asian populations, including Japanese, establishing a treatment strategy in
Japan is strongly warranted. In 1995, the joint committee of the Special Study
Group of the Progressive Renal Dysfunction Research Group of the Ministry
of Health Labour and Welfare (MHLW) and the Japanese Society of
Nephrology (JSN) developed the Clinical Practice Guides for IgAN for the
first time. Its second version was published with a partial amendment in 2002.
The third version, published in 2011, analyzed data from a multicenter study
conducted mainly by the Research Group for IgAN in the Progressive Renal
Dysfunction Research Group of MHLW to propose a novel prognostic
classification (risk stratification for dialysis), adding clinical severity to
histological severity. These clinical practice guides present clear prognostic
criteria and treatment guidelines according to the criteria. Therefore, these
guides have been widely used in clinical practice or pathological diagnosis,
and they have contributed to the diagnosis and treatment of IgAN in Japan.
Meanwhile, Kidney Disease: Improving Global Outcomes (KDIGO)
internationally  published the Clinical Practice Guidelines for
Glomerulonephritisin 2011. Recommendation grades based on the systematic
review of clinical studies and the quality of evidence as a basis for
determination of the strength of the recommendations are shown in the
KDIGO Clinical Guidelines for Glomerulonephritis. IgAN is described in
Chapter 10. However, careful evaluation was required to verify whether the
KDIGO Clinical Guidelines for Glomerulonephritis was applicable to the
actual clinical situation of IgAN in Japan, because in Japan, IgAN has been
detected in routine checkups in the early stage, prognosis of IgAN has been
classified in many cases according to the third version of the Clinical Guides
for IgAN, and tonsillectomy has been performed in many cases. Therefore,
establishing practice guidelines for IgAN that are adjusted to the situation in
Japan is warranted. Responding to this need, the Progressive Renal
Dysfunction Research Group of MHLW and JSN decided to develop the
evidence-based Clinical Guidelines for IgA Nephropathy 2014. Thus, they



established the Clinical Guidelines for IgA Nephropathy 2014 Advisory
Committee. Against this background, the Clinical Guidelines for IgA
Nephropathy 2014 was published. It is the first-ever-published
comprehensive guideline only focusing on IgAN.

2. The Intended Purpose, Anticipated Users, and Predicted Social

Significance of the Guidelines

The purpose of the Clinical Guidelines for IgA Nephropathy 2014 was to
define evidence-based clinical guidelines that reflect the clinical situation of
IgAN in Japan. This guideline is developed to provide answers to clinical
questions (CQ) that nephrologists may encounter in the clinical practice for
the treatment of IgAN. Each answer is shown as a statement, and
recommendation grades based on the evidence-based levels are noted for each
statement in the Treatment section. It was not aimed at creating an
exhaustive textbook but at supporting clinical decisions by answering
guestions raised by nephrologists in clinical practice and establishing a
standard treatment. With the aim of comprehensively supporting
nephrologists in the treatment of IgAN in clinical settings, the Clinical
Guidelines for IgA Nephropathy 2014 Advisory Committee independently
evaluated the results of principal randomized parallel-group clinical trials
published to date and presented the scheme of indications for preventive
intervention of renal dysfunction progression in this guideline. Now, patients
with IgAN at any stage can be treated by using this guideline in combination
with the Evidence-based Practice Guideline for the Treatment of Chronic
Kidney Disease (CKD). The Clinical Guidelines for IgA Nephropathy 2014
also describe the characteristics and treatment of pediatric IgAN.

Evidence from the literature can provide information but is no substitute for
the specialized skills and experiences of individual physicians. Whether a
particular statement applies and how it applies to a particular patient
depends on the specialist abilities of each physician. The times demand that
medical care shift from a one-size-fits-all approach to a tailor-made approach.
Clinical guidelines are not supposed to impose a uniform style of care on
physicians. Each physician needs to determine what kind of care each patient
needs based on an understanding of the content of clinical guidelines. As such,
these guidelines are not intended to limit physicians to certain forms of
medical behavior but were created to assist them in exercising their discretion



to decide the type of care to be provided. In addition, it should be stated clearly
that these guidelines are not criteria for deciding physician-patient conflicts
or medical malpractice lawsuits.

3. Patients within the scope of the guidelines

These guidelines apply to IgAN patients of all ages. In the KDIGO Clinical
Practice Guidelines, atypical IgAN is a minimal-change condition, in which
IgA deposits are observed in the mesangium, is an acute renal insufficiency
with gross hematuria, and presents as crescentic IgAN. Accordingly, the
present guidelines recommend the aforementioned conditions should be
treated as special types of IgAN. A summary of pediatric diagnostic and
treatment modalities was also included.

Cases requiring CKD management were addressed based on the “2013 CKD
Clinical Guideline Based on Evidence.” Finally, pregnancy-related items were,

as a rule, not included.

4  Preparation procedure

Creating evidence-based guidelines first requires the enormous task of
gathering and evaluating evidence. We would like to sincerely thank the
members of the IgAN Clinical Guidelines Working Group for their dedication
and effort. (show list of contributors)

The first meeting of the clinical guidelines working group was held on
September 23, 2011. The group was led by Dr. Kenjiro Kimura of the St.
Marianna University School of Medicine, who explained the significance of
creating the guidelines and the procedures for the task. The IgAN clinical
guidelines committee first met on October 14, during which members of the
IgAN Clinical Guidelines Working Group set about creating the guidelines
based on a shared understanding. In effect, this was the initial stage of the
drafting of the guidelines. The MINDS handbook for creating clinical
guidelines was followed, and the Delphi method was used in composing CQ,
which is the core of the guidelines. Recommendation grades were determined
by an informal consensus. As a rule, PubMed records up to July 2012 were
used to search the literature. If necessary, important studies from after this
date were included, with reasons given.

The IgAN clinical guidelines committee met 12 times, although the group also

often communicated through e-mail. Through this process, the initial CQ and



text items were revised as needed, and a few deletions and additions were
made. From September 13 to October 13, 2013, each part was reviewed by
two designated vreferees and two designated academic societies.
Simultaneously, public comments were solicited from members of the
Japanese Society of Nephrology (JSN). The manuscript was then revised
based on the referees’ opinions and public comments. The IgAN clinical
guidelines committee met on January 26, 2014, to examine the revised
manuscript. Afterward, additional revisions were made as needed until a
final draft was obtained. The guidelines, as well as responses to the referees’

opinions and public comments, were posted on the JSN Web site.

5. Contents of the guideline

The guidelines are composed of three chapters as follows: I. Concepts, II.
Diagnosis, and III. Epidemiology and Prognosis. These guidelines were
created in tandem with the “2013 CKD Clinical Guideline Based on Evidence,”
and so were written by the same authors.

Items in the structured abstracts attached to the guidelines were
standardized to contain the reference number, reference title, Japanese title,
evidence level, author names, journal name, publication year/page, objectives,
study design, subject patients, intervention factors, primary outcomes,

results, and discussion.

6. Evidence levels and recommendation grades
Evidence levels were evaluated in a manner similar to that described in the
“2013 CKD Clinical Guideline Based on Evidence.”

[Evidence Levels]
Level 1: Systematic review/meta-analysis.
Level 2: At least 1 randomized controlled trial (RCT).
Level 3: A non-RCT.
Level 4: An analytical epidemiologic study (cohort study or case-control study)
or a single-arm intervention study (no controls).
Level 5: A descriptive study (case report or case series).
Level 6: Opinion of an expert committee or an individual expert, which is not
based on patient data.
Evidence levels for meta-analyses and systematic reviews were determined
from the designs of the studies on which they were based. If the underlying



studies had mixed designs, consensus was reached to adhere to the lowest
level (e.g., a meta-analysis of cohort studies would be level 4, as would a meta-
analysis that included both RCT and cohort studies).
Consensus was also reached to assign evidence level 4 to all RCT subanalyses
and post hoc analyses. Therefore, an RCT with a clear primary outcome would
be considered level 2, while a subanalysis or post hoc analysis of this RCT
would be considered level 4.
The following recommendation grades were assigned to statements about
treatments, which were based on the level of evidence for each statement.
[Recommendation Grades]
Grade A Strongly recommended because the scientific basis is strong.
Grade B: Recommended because there is some scientific basis.
Grade C1: Recommended despite having only a weak scientific basis. Grade
C2: Not recommended because there is only a weak scientific basis. Grade D:
Not recommended because scientific evidence shows treatment to be
ineffective or harmful.
As a rule, standard treatments in Japan were recommended, but eligibility
for health insurance coverage was not necessarily required. Drugs ineligible
for insurance coverage were denoted as such. Recommendation grades were
assigned to statements about treatment-related CQ. In addition, questions
such as “To which subgroup would this be recommended?” and “To which
subgroup would this not be recommended?” were addressed whenever
possible. Recommendation grades were decided through consultations among
the working group members by considering the tradeoffs between and balance
of benefits, damage, side effects, and risk. If differing views existed among
the referees or in the public comments, the group reexamined the area
through an exchange of opinions. The reasons for choosing a recommendation
grade and the decision-making process involved were described in the

commentary, as a rule.

7. Issues on the preparation of this guideline

Although evidence concerning IgAN is gradually increasing in Japan, it is
still insufficient, which means that these guidelines were heavily influenced
by evidence from Europe and the United States. Whether the results of
clinical research from the West can be applied as is to Japan is a question

that deserves careful consideration. Only a few large clinical studies have



been performed on IgAN even in the West, so the quality of evidence is limited.
In creating these guidelines, we strove to ensure that they would not deviate

greatly from the clinical practice in Japan.

8. Financial sources and conflict of interest

The funds used in creating the guidelines were provided by a research group
on progressive kidney disorders funded by the Ministry of Health, Labour,
and Welfare’s research project for overcoming intractable diseases. These
funds were used to pay for transportation to and from meetings, to rent space
for meetings, and for box lunches and snacks. The committee members
recelived no compensation . Everyone involved in creating the guidelines
(including referees) submitted conflict-of-interest statements based on
academic society rules, which are managed by JSN. Opinions were sought
from multiple referees and related academic societies to prevent the
guidelines from being influenced by any conflicts of interest. Drafts were
shown to the society members, and revisions were made based on their

opinions (public comments).

9. Publication and Future Revisions

The guidelines are to be published in Japanese-language journal of JNS and
concurrently released in book form by Tokyo Igakusha. They will also be
posted on the JSN Web site and on the MINDS Web site of the Japan Council
for Quality Health Care.
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I. Introduction

1. Definition and background

IgA nephropathy (IgAN, also known as Berger’s disease) is a disease
characterized by wurinary findings suggesting glomerulonephritis;
predominantly, IgA is deposited in the glomeruli, with no evidence of other
underlying disease. Glomerular hematuria and proteinuria are urinary
findings that suggest glomerulonephritis. Renal biopsy findings, which are
required for confirming the diagnosis of glomerulonephritis, include IgA
deposits mainly in the glomerular mesangium and occasionally in the
capillary loops. In many cases, C3 is also co-deposited. The rate of progression
to end-stage renal disease (ESRD) is approximately 40% at 20 years after
diagnosis. Treatment may include therapy with renin-angiotensin system
(RAS) blockers, antiplatelet agents, oral corticosteroids, fish oil, or non-
steroidal immunosuppressive agents; steroid pulse therapy; or tonsillectomy.
The therapeutic effects of each have been examined, but an effective
treatment regimen is yet to be established.

2. Pathogenesis and pathophysiology

1) Overview

In patients with IgAN, for some unknown reason, the level of nephritogenic
IgA1l increases in the circulation and is deposited in the mesangium, leading
to glomerular damage. The exact mechanism of IgAN is unknown.
Exacerbation in patients with upper respiratory infections has been well
known, thereby suggesting changes in mucosal immunity are involved in the
pathogenesis. Many other mechanisms are also involved in the pathogenesis
of IgAN: production and increase of pathogenic IgA1, IgA1l deposition into the
glomeruli, proliferation of mesangial cells and matrix expansion from the
deposits, and persistent and progressive glomerulonephritis. A genetic

predisposition may also play a role in the pathogenesis of IgAN.

2) Genetics

Most cases of IgAN are sporadic, but approximately 10% are familial cases.
Regional and ethnic differences are also seen in sporadic IgAN, and polygenic
inheritance is found to be involved. The responsible genes differ between
sporadic and familial IgAN, and genetic involvement in the disease may be

monogenic or polygenic, depending on the individual or family. Pedigrees with



autosomal dominant transmission have also been reported. Recent genome-
wide association studies (GWAS), in which whole-gene association analysis is

applied, have highlighted important findings.

3) Abnormal IgA molecules

Approximately half of all patients with IgAN have elevated levels of serum
IgA, associated with increased IgA1 production from the bone marrow and/or
mucosa. The IgA1 deposited in the glomeruli is from the circulating IgA1, and
the serum IgAl in patients with IgAN has been analyzed in detail. Serum
IgA1l has clustered O-linked glycans on its hinge-region. Aberrantly
glycosylated IgAl, i.e., galactose (Gal)-deficiency in some O-glycans, is

increased in serum IgAl and IgA1l extracted from the glomeruli.

4) Mucosal immunity

Some patients with IgAN have worsening clinical symptoms with macroscopic
hematuria after upper respiratory or gastrointestinal infections, thereby
suggesting a relationship between IgAN and mucosal immunity. Increased
polymeric IgAl in the circulation of patients with IgAN after an upper
respiratory infection, and improvement in nephropathy after tonsillectomy,
have been reported. Abnormal mucosal reactions may increase circulating

polymeric IgAl, thus leading to glomerular deposition.

5) IgA1 glomerular deposition

IgA1l is selectively deposited in patients with IgAN; IgAl has an affinity to
the mesangium, especially the dimeric and polymeric IgA1 with J chains, and
acidic IgAN containing A light chains. In addition, the deposited IgA1l has
abnormal hinge-region O-linked glycans. High-molecular-weight IgAl,
including serum polymeric IgA1, is deposited in the glomeruli.

6) Glomerular damage

Mesangial cell activation and complement activation through IgA deposition
lead to glomerulonephritis, followed by podocyte and renal tubular injury.
Humoral factors released from the mesangial cells play an important role in
podocyte injury and tubulointerstitial damage (glomerulus-podocyte-renal

tubule cross-talk).






II. Diagnosis

1. Diagnosis

Although various attempts have been made to diagnose IgAN according to
clinical findings, IgAN is diagnosed on the basis of renal biopsy findings. On
immunohistochemical study, IgAN is defined as dominant staining with IgA
in a glomerulus. Histological findings such as in Henoch-Schonlein purpura
nephritis (IgA vasculitis), lupus nephritis, and nephritis associated with liver
cirrhosis and rheumatoid arthritis are similar to those in IgAN; therefore, a
differential diagnosis should be based on clinical characteristic and

laboratory data.

2. Clinical manifestations and laboratory findings

1) Clinical symptoms and physical examination findings

Most cases of IgAN are characterized by asymptomatic urinary abnormalities.
Acute nephritic syndrome or evaluation of edema due to nephrotic syndrome
may also lead to the diagnosis of IgAN. Macroscopic hematuria occurs in
conjunction with an acute upper respiratory infection in some cases. However,
macroscopically, no specific findings related to IgAN are observed in the
palatine tonsils. In IgAN patients with progressively deteriorating renal
function, moderate to severe proteinuria, followed by hypertension and a

decline in renal function usually occurs in order.

2) Urinalysis findings

Most patients with IgAN have asymptomatic hematuria or proteinuria; this
urinary abnormality leads renal biopsy. Therefore, urinalysis is essential for
the diagnosis of IgAN. Currently, routine urinalysis will not show findings
specific for IgAN. The Clinical Guidelines for IgA Nephropathy (ver. 3) state
that persistent microscopic hematuria 1s an essential finding, and
intermittent or persistent proteinuria is a frequently associated finding.
Moreover, macroscopic hematuria may be an incidental finding. To confirm
reproducibility and persistence of the urinary abnormality, the results of at
least 3 urinalyses should be considered before confirming the diagnosis.
Furthermore, urinalysis on at least 2 of these occasions should, besides
qualitative dipstick testing, also include analysis of urinary sediment. No

urinary biomarker has yet been established to diagnose IgAN.



3) Blood biochemistry findings

No specific blood test results have been established for a diagnosis of IgAN. A
frequent finding in about half of patients is elevated serum IgA levels (>315
mg/dL). In addition, a high serum IgA/C3 ratio is also reported as a useful
finding for differential diagnosis. At the research level, serum levels of
aberrantly glycosylated IgAl, related immune complexes, and corresponding
antibodies are reported to be useful as blood biomarkers of IgAN.

4) Indications for renal biopsy

Clinically, persistent microscopic hematuria and proteinuria, elevated serum
IgA level, a high serum IgA/C3 ratio, and macroscopic hematuria with upper
respiratory infection are strong indicators of IgAN. However, a renal biopsy
1s essential for a definitive diagnosis of IgAN. In addition, a renal biopsy for
histopathological examination is also important for patient management,
because clinical and laboratory findings alone are insufficient for assessing
prognosis and selecting the appropriate treatment modality. In patients who
only have asymptomatic microscopic hematuria or trace proteinuria, patient
management strategy will rarely be altered by histological findings, so a renal
biopsy may be optional. However, renal biopsy should be considered to

differentiate between thin basement membrane disease and Alport syndrome.

5) Features of childhood IgA nephropathy
Childhood IgA nephropathy in Japan is usually found on urinary screening

in schools, often leading to prompt diagnosis and initiation of treatment.

3. Pathological findings

IgAN is defined as glomerulonephritis with predominant IgA deposits in the
mesangium, and kidney biopsy is essential for its diagnosis. Histological
changes in IgAN mainly involve the mesangium, but various glomerular
lesions other than those in the mesangium also occur; for instance, tubular,
interstitial, and vascular lesions may also develop. Precise definitions have
recently been proposed for the various lesions that develop in IgAN, and
examination of the lesions based on these definitions is now recommended.
Pathologic diagnosis is important not only for diagnosing IgAN but also for

assessing the prognosis of kidney function.



4. Classification

Classification should be useful for predicting prognosis and selecting an
appropriate treatment regimen. Although various classifications have been
reported so far, not one has achieved worldwide consensus. Recently, the
Clinical Guidelines for IgA Nephropathy (ver. 3) published in Japan 31) and
histologic classification based on a multicenter case-control study on IgAN in
Japan have been put forth (Table 1A-C). At the international level, the Oxford
Classification has been published (Table 2). Thus, the management of IgAN
will be based on these guidelines and classification. Both classifications
should be modified on the basis of the findings of further validation studies

in the future.

5. Atypical forms of IgA nephropathy

1) Minimal change nephrotic disease (MCD) with mesangial IgA deposits
Rarely, in some patients with nephrotic syndrome, the kidney biopsy shows
minimal glomerular changes on light microscopy, and predominant
glomerular deposits of IgA on immunohistochemical study. Because prompt,
complete remission after corticosteroid therapy and the following clinical
course, with frequent nephrotic syndrome relapses, are very suggestive of
minimal change nephrotic disease (MCD), a coincidence of MCD and IgAN
has been proposed as the most likely explanation for such cases. Nephrotic
syndrome occurs in 5-25% of all patients with IgAN, and the coincidence of
MCD among these patients is 25-47% (1.8-6% of all patients with IgAN).

2) Acute kidney injury (AKI) associated with macroscopic hematuria

Episodic macroscopic hematuria coinciding with mucosal infection i1s a
hallmark of IgAN. The macroscopic hematuria usually resolves
spontaneously in a few days, and kidney function usually recovers completely
after the disappearance of macroscopic hematuria. However, in rare cases,
the macroscopic hematuria is prolonged and acute kidney injury (AKI)
develops. AKI occurs in less than 5% of the patients with IgAN. Histologically,
crescent formation and obstruction of tubules by red blood cell casts and
tubular epithelial cell injury are frequently observed. AKI cannot be
explained by the percentage of crescent formation in the glomerulus alone,
and many studies have reported that AKI is mainly caused by red blood cell

casts and the resulting renal tubular epithelial injury. In a majority of



patients, kidney function returns to baseline after the disappearance of
macroscopic hematuria, but incomplete recovery of kidney function has been
reported in up to 25% of the affected patients in long-term follow-up studies.
Macroscopic hematuria lasting longer than 10 days is the most significant

risk factor of persistent kidney impairment.

3) Crescentic IgA nephropathy

Crescentic IgAN is defined by different studies according to the percentage of
the glomeruli with crescent formation ranging between 10% and 80% of the
glomeruli with crescent formation. Crescentic IgAN was found to account for
5% of all IgAN cases in a study that used a definition of crescentic IgAN as
more than 30% of the glomeruli with crescent formation and for 1.14% of all
IgAN cases in a study that used a definition of crescentic IgAN as more than
50% of the glomeruli with crescent formation. The histopathological analysis
yields not only active lesions such as widespread cellular crescents,
endocapillary hypercellularity, and tuft necrosis, but also a varying degree of
chronic lesions such as glomerular sclerosis and interstitial fibrosis. Clinical
manifestations include rapidly progressive glomerulonephritis, hypertension,
severe proteinuria, and frequently macroscopic hematuria. Steroid and
cyclophosphamide therapy may be effective in crescentic IgAN, but their
effectiveness remains controversial.

ITI. Epidemiology, prognosis, and follow-up

1. Incidence and prevalence

In Japan, about one-third of all patients who undergo renal biopsy are
diagnosed with IgAN. The incidence of IgAN is estimated to be 3.9 to 4.5 per
100,000 persons per year. An estimated 33,000 persons have IgAN (95% CI:
28,000-37,000).

2. Natural course
The 10-year renal survival rate in adult-onset IgAN is approximately 80—85%.

The 10-year renal survival rate in childhood-onset IgAN is over 90%.

3. Changes in prognosis with changes in treatment guidelines
Various studies show that the prognosis of IgAN is better in patients

diagnosed in the 1990s and later than in patients diagnosed before then,



suggesting that changes in treatment guidelines for IgAN have been

successful.

4. Clinical predictors of progression at the time of initial examination or
renal biopsy

Clinical predictors of progression in patients with IgAN at the time of the
initial examination or renal biopsy include amount of proteinuria, blood
pressure levels, degree of renal dysfunction, and histological severity.
Therefore, models to predict the renal prognosis from the time of the initial
examination or renal biopsy have been developed with combinations of these
factors and are used in prognostic predictions for IgAN. 35-39) However, along
with the prolonged disease duration and progression of disease, the amount
of proteinuria, blood pressure level, renal function, and histological lesions
progressively deteriorate. Therefore, these factors may simply reflect the
stage (grade) of disease. Factors indicating the progression rate of disease at
each stage (grade) of IgAN have not been identified.

5. Clinical predictors of progression during follow-up

Because multiple renal biopsies are not feasible, the clinical predictors of
progression of IgAN during follow-up are proteinuria, blood pressure, and
hematuria. Both the mean proteinuria level and the mean blood pressure
levels during follow-up have known to be stronger risk factors for ESRD than
factors like amount of proteinuria, blood pressure level, degree of renal
dysfunction, and histological severity of IgAN at the time of initial
examination or renal biopsy. In particular, maintaining proteinuria at <1.0
g/day and blood pressure at <130/80 mmHg during follow-up are associated

with improved renal prognosis.

6. Remission of urinary findings and its significance

In patients with IgAN, normalization of urinary findings during the natural
course or after treatment, in other words, a remission of urinary findings
defined as an improvement or disappearance of hematuria and proteinuria is
reported to be associated with improved renal prognosis. However, remission
of urinary findings has been variously defined to date. Therefore, the
significance of remission of urinary findings during the natural course or after

treatment in the renal prognosis in patients with IgAN is unclear. Studies



have been initiated to standardize the definition of remission, evaluate the
therapeutic effectiveness of treatment regimens based on a standard
definition of remission, and clarify the significance of the remission of urinary
findings. Furthermore, patients who have achieved remission of urinary
findings may later again experience worsening of urinary findings, in other
words, a recurrence. Recurrence after remission of urinary findings has also

not been defined, and its significance is also unclear.

7. Follow-up

At present, there is no robust evidence for the follow-up protocols of IgAN to
improve renal prognosis. Currently, both the degree of renal dysfunction and
amount of proteinuria are used as markers in follow-up protocols. As renal
dysfunction worsens and proteinuria level increases, careful monitoring of the
clinical course and treatment effectiveness at shorter follow-up intervals is
recommended. In addition, follow-up intervals should be adjusted according
to renal biopsy findings, urinary findings, achieved blood pressure levels, the
rate of progression of renal dysfunction, and the type of treatment regimen.
Moreover, urinary findings may improve over a period of years after various
treatments, while recurrence after improved urinary findings may occur after
long period of time. Therefore, long-term follow-up is strongly recommended

in patients with IgAN, even in patients with only mild urinary abnormalities.

IV. Treatment
1. A summary of management of IgAN in adults, with a focus on prevention
of renal dysfunction

In Japan, the major potential treatment modalities for adult IgAN are the use
of RAS blockers, corticosteroids, non-steroidal immunosuppressive agents,
antiplatelet agents, and n-3 fatty acids (fish oil) and tonsillectomy (with
corticosteroid pulse therapy). We evaluated the reduction of proteinuria and
preservation of kidney function caused by therapeutic interventions based on
the results of several randomized controlled trials (RCTs), as shown in figures
1 and 2 . Consequently, the following guidelines have been developed for the
treatment of patients with IgAN: To suppress IgAN progression, treatments
should be based on renal function, urinary protein, age, and renal
histopathological findings. Interventions to optimize blood pressure, salt
intake, lipid and glucose metabolism, body weight, and smoking habits should



be considered, if necessary. (Figure 3)

2. Clinical questions (CQs) about immunosuppressive therapy (adults)

CQ 1. Are corticosteroids recommended in IgA nephropathy?

Recommendation grade: B

To control the progression of renal dysfunction in patients with IgAN with
urinary protein level >1 g/day and CKD stage G1-2, a short course of high-
dose oral steroid therapy (prednisolone at dose of 0.8—1.0 mg/kg for about 2
months, followed by gradual tapering over about 6 months) is recommended.

Recommendation grade: B

To control the progression of renal dysfunction in patients with IgAN with
urinary protein level >1 g/day and CKD stage G1-2, steroid pulse therapy
(methylprednisolone 1 g for 3 days by infusion (or IV) every other month, 3
times + prednisolone 0.5 mg/kg, every other day, for 6 months) is
recommended.

Recommendation grade: C1
Steroid therapy may reduce proteinuria in patients with IgAN with urinary
protein level of 0.5-1.0 g/day and CKD stage G1-2, and this may also be

considered a treatment option.

[Summary]

To evaluate the effectiveness of corticosteroid therapy for treating IgAN,
patients with IgAN with urinary protein level >1 g/day and CKD stage G1-2
were enrolled in a randomized controlled trial (RCT). A short course of high-
dose oral steroid therapy (prednisolone at a dose of 0.8—1.0 mg/kg for about 2
months, followed by gradual tapering over about 6 months), along with
concomitant administration of RAS blockers, improved the renal function, as
seen in 2 different studies, so this regimen is recommended. Steroid pulse
therapy (methylprednisolone 1 g for 3 days, every other month, 3 times +
prednisolone 0.5 mg/kg, every other day, for 6 months) also improved the renal
function; however, this improvement was reported in 1 study only. The
validity of this result needs to be reconfirmed. Therefore, high-dose oral
steroid therapy may be effective in reducing urinary protein levels for
patients with IgAN with urinary protein level of 0.5—-1.0 g/day and CKD stage
G1-2. Nevertheless, further investigation is necessary.




CQ 2. Is tonsillectomy combined with steroid pulse therapy recommended?

Recommendation grade: C1
Tonsillectomy combined with steroid pulse therapy may improve urinary
findings in patients with IgAN and lower the progression of renal dysfunction.

This may also be considered a treatment option.

[Summary]

In a retrospective cohort study, Hotta et al. reported that tonsillectomy
combined with steroid pulse therapy normalized urinary findings, which are
predictive factors for renal failure. Additionally, in a non-randomized
comparative study, Komatsu et al. reported that the normalization rate of
urinary findings was higher with tonsillectomy combined with steroid pulse
therapy than with steroid pulse therapy alone. However, the level of evidence
is regarded as insufficient because these studies were not designed as RCTs.
At a meeting of the Japanese Society of Nephrology in 2011, the Ministry of
Health, Labour and Welfare (MHLW) Progressive Renal Dysfunction
Research Group stated that tonsillectomy combined with steroid pulse
therapy was found to be more effective than steroid pulse therapy alone in
reducing urinary protein in RCTs. This regimen was suggested as a possible
treatment option for IgAN. To establish more substantial evidence, the
superiority of tonsillectomy combined with steroid pulse therapy should be

further investigated.

CQ 3. Is tonsillectomy (alone) recommended?

Recommendation grade: C1
Tonsillectomy may improve urinary findings in patients with IgAN and slow
the progression of renal dysfunction. This may also be considered as a

treatment option.

[Summary]

The efficacy of tonsillectomy has been reported since the 1980s, but different
studies have yielded different results owing to differences in the levels of
renal dysfunction, urinary protein, and histopathological damage. In the
early 2000s, a retrospective cohort study with a follow-up period of 11 + 4
years showed no association between tonsillectomy and the rate of
progression to ESRD. On the other hand, another study with a longer follow-
up of 16 + 6 years reported a lower incidence of ESRD in the tonsillectomy

group than in the non-tonsillectomy group. Because of flaws in the design of




previous studies, it is difficult to definitively conclude the efficacy of
tonsillectomy. Meanwhile, previous reports show that the tonsillectomy may
improve urinary findings in patients with IgAN and may lower the
progression of renal dysfunction for a long period of >15 years, especially at a
relatively early stage, with no serological renal dysfunction or sclerotic lesions
in the glomeruli. Previous studies may have shown the efficacy of
tonsillectomy in cases of IgAN for a long period, but none of these studies was
a RCT. Therefore, according to current clinical practices in Japan, the
Guidelines Advisory Committee has decided on a recommendation grade of
C1.

CQ 4. Are non-steroidal immunosuppressive agents recommended?

Recommendation grade: C1
Cyclophosphamide, azathioprine, cyclosporine, mycophenolate mofetil, and
mizoribine may improve the renal prognosis in patients with IgAN. They may

also be considered treatment options (off-label use).

[Summary]

RCTs for the effectiveness of cyclophosphamide, azathioprine, cyclosporine,
mycophenolate mofetil, and mizoribine for treatment of IgAN have mostly
been small-scale studies with a small number of patients. Therefore, it has
been difficult to reach a consensus about their effectiveness. Some studies
have reported effectiveness in reducing urinary protein level and improving

the prognosis of renal function. Further investigations are necessary.

3. CQs about immunosuppressive therapy (children)

CQ 5. Is immunosuppressive therapy recommended in childhood IgA
nephropathy?

Recommendation grade: B
Immunosuppressive therapy is effective and recommended for reducing
urinary protein level, preventing progression to glomerular sclerosis, and

improving the renal prognosis in children with severe IgAN.

[Summary]
Children with IgAN can be categorized into 2 broad groups according to
clinical or histological severity. For children with mild urinary protein

excretion (morning urinary protein/creatinine ratio <1.0), focal mesangial




proliferation, and <30% crescentic glomeruli (mild cases), non-
immunosuppressive therapy with RAS blockers and/or Sairei-to (herbal
medicine) is recommended. However, for children with severe urinary protein
excretion (morning urinary protein/creatinine ratio >1.0), moderate or greater
mesangial proliferation, crescent formation, adhesions, or sclerotic lesions
(any of the above) involving >80% of all the glomeruli or >30% of crescentic
glomeruli (severe cases), combination therapy with corticosteroids and non-
steroidal immunosuppressive agents, anticoagulants, and antiplatelet agents

is highly effective.

CQ 6. Is combination “cocktail” therapy recommended in childhood IgA
nephropathy?

Recommendation grade: B

Combination therapy with corticosteroids, non-steroidal immunosuppressive
agents, anticoagulants, and antiplatelet agents is recommended in severe
childhood IgAN with a poor prognosis in order to reduce proteinuria, prevent
progression of glomerular sclerosis, and improve the prognosis of renal

function.

[Summary]

In severe childhood IgAN with diffuse mesangial proliferation, combination
“cocktail” therapy for 2 years with 4 drugs, consisting of corticosteroids, non-
steroidal immunosuppressive agents (azathioprine), anticoagulants, and
antiplatelet agents, is more effective than therapy with corticosteroids alone
in reducing proteinuria and preventing the progression of glomerular
sclerosis. In addition, combination therapy using azathioprine is associated
with a significantly higher 10-year renal survival rate than combined
treatment with an anticoagulant and antiplatelet agents. Combination
therapy wusing mizoribine has similar therapeutic effectiveness as

combination therapy with azathioprine.

4. CQs about supportive therapy (adults)

CQ 7. Are RAS blockers recommended in IgA nephropathy?

Recommendation grade: A
RAS blockers control the progression of renal dysfunction in patients with
IgAN with urinary protein level >1.0 g/day and CKD stage G1-3b; therefore,




their use is recommended.

Recommendation grade: C1
RAS blockers may reduce proteinuria in patients with IgAN with urinary
protein level of 0.5-1.0 g/day. They may be considered treatment options.

[Summary]

To evaluate the effectiveness of RAS blockers for treating IgAN, patients with
IgAN with urinary protein level >1 g/day and CKD stage G1-3b have been
enrolled in RCTs. Many studies have reported anti-proteinuric effects of RAS
blockers, and 2 studies with a mean follow-up period of >5 years reported an
improvement in the prognosis of renal function. Therefore, RAS blockers are
recommended for patients with IgAN with urinary protein level >1 g/day and
CKD stage 1-3b. The effectiveness of RAS blockers in patients with IgAN with
urinary protein level <1 g/day has not been fully evaluated. Combination
therapy with ACE inhibitors, angiotensin receptor blockers (ARBs),
aldosterone antagonists, and renin inhibitors is an issue requiring further
investigation. RAS blockers are contraindicated in women who are pregnant
or trying to conceive. RAS blockers for IgAN patients without hypertension
are off-label use in Japan.

CQ 8. Are antiplatelet agents recommended in IgA nephropathy?

Recommendation grade: C1
Dipyridamole may be effective in reducing proteinuria and controlling the
progression of renal dysfunction. This may be considered a treatment option.

Recommendation grade: C1
Dilazep hydrochloride (dilazep) may be effective in reducing proteinuria, and

1t may be considered a treatment option.

[Summary]

Only few studies have evaluated the effectiveness of antiplatelet agents

(dipyridamole, dilazep, ticlopidine, and aspirin) and anticoagulants
(warfarin) in adult IgAN. Therefore, their effectiveness is currently unknown.
In a multicenter double-blind RCT conducted in Japan by Tojo et al. in the

1980s, a subgroup analysis showed that dipyridamole and dilazep was

effective in reducing proteinuria in patients with IgAN. The effectiveness of
dipyridamole and dilazep in patients with IgAN should be further

investigated in meticulously planned RCTs.




CQ9. Aren-3 fatty acids (fish oil) recommended in IgA nephropathy?

Recommendation grade: C1
The n-3 fatty acids (fish oil) may improve renal prognosis in patients with
IgAN. They may be considered a treatment option.

[Summary]

Only 6 RCTs have evaluated the effectiveness of n-3 fatty acids (fish oil) in
IgAN, so it has been difficult to reach a consensus about their effectiveness.
In the largest and longest study involving 106 patients with IgAN, fish oil
was reported to inhibit the progression to ESRD. However, other small-scale
short-term studies have not confirmed the effectiveness of fish oil. Further

investigation is necessary.

5 C(CQs about lifestyle and dietary guidance in IgA nephropathy

CQ 10. Should limitation of salt intake be recommended?

Recommendation grade: B

Limiting excess salt intake should be recommended to patients with IgAN. In
patients with IgAN with hypertension and renal dysfunction, limiting salt
intake helps lower the progression to ESRD and reduces the risk of
cardiovascular disease and death. Therefore, limiting salt intake to 3 to 6

g/day is recommended.

Recommendation grade: C2
A relationship between low sodium intake and cardiovascular event has been

reported. Therefore, salt intake of less than 3 g/day is not recommended.

[Summary]

There is no direct evidence showing that salt intake restriction is effective in

patients with IgAN. However, in an intervention study of non-diabetic
patients with CKD, limited salt intake helped reduce blood pressure and
decrease urinary protein excretion. Because blood pressure and urinary
protein are related to prognosis in IgAN, limiting salt intake is probably
beneficial in these patients. Furthermore, in a cohort study involving non-
diabetic patients with CKD, higher salt intake increased the risk of renal
dysfunction and accelerated progression to ESRD, suggesting that limited
salt intake is also a treatment option in patients with IgAN. Nevertheless,

these studies were conducted outside Japan and included patients without




IgAN. Therefore, the effectiveness and indications for salt intake restriction

in Japanese patients with IgAN requires further investigation.

CQ 11. Should restricted protein intake be recommended?

Recommendation grade: C1
Limitation of protein intake is not uniformly recommended for all patients
with IgAN. Instead, the condition of each individual patient, their risk of

progressive renal dysfunction, and adherence to treatment should be

considered when deciding whether to recommend protein intake restriction.

[Summary]

No direct evidence exists to show that protein restriction is effective in
patients with IgAN. However, in a meta-analysis involving patients with
CKD, limited protein intake did reduce the risk of ESRD and death. On the
other hand, limited protein intake has not been shown to reduce the rate of
decline in the glomerular filtration rate (GFR). Moreover, severe protein
restriction may increase the risk of death, especially after dialysis is initiated.
Factors such as age and overall condition differ among individual patients
with IgAN, so uniform protein restrictions should not be recommended to all
patients. The indications for protein restrictions should be decided on the
basis of comprehensive assessments, the risk of progressive renal dysfunction,
and adherence to treatment. In addition, when recommending protein

restrictions, caution should be taken to avoid malnutrition.

CQ 12. Should weight loss be recommended?

Recommendation grade: A
Patients with IgAN who are obese (body mass index [BMI] > 25) should be
advised to lose weight.

[Summary]

Patients with IgAN who are obese have higher levels of proteinuria, exhibit
greater histological injury on renal biopsy associated with obesity, and have
a higher future risk of hypertension and progressive renal dysfunction than
non-obese patients with IgAN. Moreover, obesity increases the risk of the
development and exacerbation of lifestyle-related diseases such as
hypertension, diabetes, and lipid disorders. These lifestyle-related diseases
adversely affect the prognosis in patients with kidney disease. Therefore,

weilght loss should be recommended to obese patients with IgAN. However,



there is currently no evidence suggesting that weight reduction helps control
renal dysfunction or reduce the level of urinary protein. Further investigation

1s needed.

CQ 13. Should exercise restriction be recommended?

Recommendation grade: C2

In patients with IgAN, exercise has been reported to transiently increase
proteinuria, but after completion of the exercise, the urinary protein levels
return to resting levels. Excessive rest (disuse) is also harmful in many
conditions, and no evidence has shown that exercise worsens the prognosis in
IgAN. Therefore, exercise restriction should not be recommended to patients
with IgAN.

[Summary]

Exercise i1s reported to transiently increase urinary protein excretion in
patients with IgAN, On the other hand, exercise therapy improves maximum
oxygen uptake in patients with CKD. Although there is insufficient evidence
regarding the effects and indications for exercise therapy in CKD, exercise
restriction should not be recommended to patients with IgAN. Meanwhile,
with regard to strenuous exercise, almost no evidence exists regarding the
association of exercise in CKD, with a relatively rapid decline in GFR or in
CKD with severe nephrotic-level proteinuria. Therefore, the indications for
exercise therapy or exercise restrictions should be based on comprehensive
assessment of each individual patient’s condition. These patients will require

careful follow-up.

CQ 14. Should smoking cessation be recommended?

Recommendation grade: A

Smoking is associated with decreased renal function in patients with IgAN.
Smoking is also a major risk factor for lung cancer, chronic obstructive
pulmonary disease (COPD), and cardiovascular disease. Therefore, smoking
cessation should be recommended to patients with IgAN.

[Summary]

In a cohort study of patients with IgAN in Japan and overseas, smoking and
the number of cigarettes smoked per day at the time of renal biopsy were
associated with a decrease in renal function. In a cohort study of the general

population in Japan and overseas, current smoking was related to decreased




renal function and renal failure, positive findings for proteinuria, and
albuminuria. Therefore, patients with IgAN should be advised to stop
smoking to prevent decreased renal function and increased proteinuria.
Previous smoking is also a risk factor for renal failure and albuminuria, but
the lower risks are associated with previous smoking than current smoking;
therefore, smoking cessation in current smokers may potentially prevent any
further decline in renal function or increase in proteinuria.

In addition, the number of cigarettes per day and cumulative smoking
(pack/years) are risk factors for decreased renal function. Therefore, even
when patients are unable to quit smoking, reducing the number of cigarettes
smoked per day may help reduce the risk of renal dysfunction. Although no
direct evidence exists to show that smoking cessation or reduction prevents
deterioration in renal function or exacerbation of proteinuria, smoking itself
1s an important risk factor not only for renal prognosis but also for lung cancer,
COPD, and cardiovascular disease. Therefore, it is important for healthcare

providers to provide guidance for smoking cessation.

6. Adverse events associated with steroid therapy and immunosuppressive
agents

To date, no study has shown a high rate of serious adverse events associated
with steroid therapy in adult patients with IgAN. However, because it is not
certain whether these findings were based on sufficient disclosure of
information, an assessment of risk factors for adverse events and preventive
measures should be conducted before starting steroid therapy. Meanwhile,
the indications for immunosuppressive therapy must be carefully decided
after weighing the potential benefits against the potential risks, because
Immunosuppressive agents induce serious adverse events in some cases. A
“cocktail” therapy involving a combination of corticosteroids and
immunosuppressive agents has been shown to be effective in children with
IgAN. However, the safety of this combination therapy must be further
confirmed, because for some patients, this therapy was discontinued owing to
the adverse events. Tonsillectomy in patients with IgAN has a very low rate
of serious complications. Cooperation between otolaryngologists and
nephrologists is essential for prevention of complications during surgery for

patients on immunosuppressive therapy after kidney transplantation and to



detect any remnant tonsillar tissue in the patients.
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Table 1. Histologic classification presented by a multicenter case-control study on patientswith IgAN in Japan

A. Higtological grade

Histological grade % glomer uli with pathological Acutelesion Acuteand Chronic
variables* predicting progression to only chronic leson only
ESRD leson
H-Gradel 0-24.9% A AlC C
H-Gradell 25-49.9% A AlC C
H-Gradelll 50-74.9% A AlC C
H-GradelV >75% A A/C C
*Acutelesion (A): cdlular crescent, tuft necrosis, fibrocdlular crescent
Chroniclesion (C): global sclerosis, ssgmental sclerosis, fibrous crescent
B. Clinical grade
o Proteinuria eGFR
Clinical grade _
(g/day) (ml/min/1.73m?)
C-Gradel <05 —
C-Gradell 60
05
C-Gradelll <60
C. Grading system for predicting progression to ESRD
Histological grade H-Grade
. . H-Grade 1 H-Grade 11
Clinical grade I +1v
C-Grade 1 Low Moderate High
C-Grade I Moderate Moderate High
C-Grade 111 High High Super high

Low risk group: *1 of 72 (1.4%) of IgAN patients developed to ESRD in 18.6 yr after RBx.
Moderate risk group: *13 of 115 (11.3%) of IgAN patients developed to ESRD in 11.5 (3.7-19.3) yr. after RBX.
High risk group: *12 of 49 (24.5%) of IgAN patients developed to ESRD in 8.9 (2.8-19.6) yr. after RBx.

Super high risk group: *22 of 34 (64.7%) of IgAN patients developed to ESRD in 5.1 (0.7-13.1) yr. after RBX.
*The data from retrospective multicenter case-control study on IgAN (n=287)



Table 2. Definitions of pathological variables used in the Oxford classification

Variable Definition Score
Mesangia hypercellularity <4  Mesangia cells'mesangia area= 0 MO 0.5
4-5 Mesangia cells/mesangia area=1 M1 05
6-7 Mesangia cells'mesangial area= 2
8 Mesangial cells'mesangia area= 3
Themesangia hypercellularity score isthe mean score
for al glomeruli
Segmental Any amount of the tuft involved in sclerosis, but not S0 - absent
glomerulosclerosis involving the whole tuft or the presence of an adhesion
S1 - present
Endocapillary Hypercellularity due to increased number of cells within EO - absent
hypercellularity glomerular capillary lumina causing narrowing of the lumina
El - present
TO - (-25%

Tubular atrophy/interstitial  Percentage of cortical areainvolved by the tubular atrophy or

fibrosis interstitial fibrosis, whichever is greater

T1- %50% T2
- >50%

aMesangia score should be assessed in periodic acid-Schiff-stained sections. If more than half the glomeruli have

more than three cells in a mesangia area, this is categorized as M1. Therefore, a formal mesangial cell count is not

always necessary to derive the mesangial score.



PSN/PSL

MMF CyA CPA/AZA mPSL

MZR

Author, year,
country, No. of
institutions

Lai 1986

China (Hong Kong), 1
Julian 1993
United States, 6
Lv 2009

China, 1

Manno 2009
Italy, 14
Katafuchi 2003
Japan, 1

Hogg 2006
United States 37
Koike 2008
Japan, 1

Shoji 2000
Japan, 1

Pocci 1999
Italy, 7

Walker 1990
Australia, 1

Balladie 2002

United Kingdom, 1
Pozzi 2010

Italy, Swiss, 27
Harmankaya 2002
Turkey, 1

Lai 1987

China (Hong Kong), 1
Frisch 2005

United States, 1

Tang 2005

China (Hong Kong), 2

Mae 2004
Belgium, 1

Xie 2011
China, 8

eIntervention (Max. dose/day, duration: RAS(El‘))Cker C(OI\'I““)H Patient Primarbeoliw;-ur) ll;fPT Proteinuria
Year; Y, Month; M, Week; W) ’ B r;?;rte outeome?  (yr 0 1 2
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oPSN/PSL 40-60 mg, 4 M ) 17 ) - ITT E—
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oPSN 26 mg,2 Y 35 17
oNo steroid 44 18 - 2 ITT o o
.P.SN 0.8?1.0mg/kg, 6-8 M + o 100 33 67 sCr - | ! ]*
oCilazapril Smg 100 30 67 >150%
oPSN 1.0 mg/kg, 6M + o
oRamipril 100 48 60 sCr s ITT ——
100 49 60 >200% O——
ePSL20mg2 Y + o
. Op 43| - PP ® J*
oAntiplatelet agents 4y 47 —O0—
oPSN 30 mg/m?2 Y ¢ 33 41 eGFR 2 e
oPlacebo GO 31 41 <e0% ST o
oPSL. 0.4 mgkg2Y +o 38 24 e
oAntiplatelet agents 5 24 2 IIT —0—
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e MMF (1.5-2.0g/day, 6M) 100 20 20 UP 14 ITT . S——
oNo MMF 100 20 20 <50% O
1 1
eMMF(2g/day, 4M)  Enalapril 100 21 ) 3 ITT @
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Before intervention

Figure 1 (Left)



Before Intervention

Figure 1 (Right)
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ACE-I/ ARB

0on

Combinat
ACE-I an

Antiplatelet agents

n-3 fatty acids (fish oil)

Author, year,
country, No. of
institutions

Ruggenenti 2000
Italy, 14

Woo 2000

Singapore, 1

Woo 2007

Singapore, 1

Park 2003

South Korea, 1

Li 2006

China (Hong Kong), 5

Praga 2003
Spain, 1

Nakamura 2000
Japan, 3

Coppo 2007
5 countries in
Europe, 23

£ Nakamura 2007
= Japan, 4

Horita 2004
Japan, 1

Tojo 1987

Japan, 84

Chan 1987

China (Hong Kong), 1
Camara 1991

Spain, 2

Lee 1997
Singapore, 1

Tojo 1986

Japan, 67

Cheng 1998
Singapore, |
Donadio 1994, 1999
United States, 21
Alexopoulos 2004
Greece, 1
Pettersson 1994
Sweden, 1

Bennett 1989
United States, 1

Hogg 2006
United States, 3

Ferraro 2009
Italy, 1

Donadio 2001
Unites States, 14
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Ramipril (5
SBieps! Cme)
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oNon-RAS blocker
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Figure 1. The summary of randomized controlled trials of corticosteroids and

immunosuppressive agents in adult patients with IgAN

Figure 2. The summary of randomized controlled trials of RAS blockers, antiplatelet agents, and

fish oils in adult patients with IgAN

Figure 3. An outline of treatment of IgAN in adults with a focus on prevention of renal
dysfunction (based on randomized controlled trials for IgAN)

This figure shows the indications for treatment intervention, based mainly on the results (Figs. 1, 2)
of RCTs, often focusing on renal function and amount of urinary protein excreted as patient
inclusion/exclusion criteria. In actual clinical practice, besides renal function and urinary protein level,
other factors such as renal histopathological findings and age should also be considered to carefully
decide the indications for these treatment interventions.

Others': Tonsillectomy (combined with high-dose pulse corticosteroid therapy) and therapy with non-
steroidal immunosuppressive agents, antiplatelet agents, and n-3 fatty acids (fish oil).

CKD management guidelines 11: The Japanese Society of Nephrology Evidence based Clinical
Practice Guideline for CKD 2013: Hypertension (Chapter 4), salt intake (Chapters 3, 4), lipid disorders
(Chapter 14), glucose intolerance (Chapter 9), obesity (Chapter 15), smoking (Chapter 2), anemia
(Chapter 7), CKD mineral and bone disorders (CKD-MBD, Chapter 8), and metabolic acidosis

(Chapter 3) should also be managed as necessary.
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Preface

1. Background of this guideline

Rapidly progressive glomerulonephritis (RPGN) is defined in Japan as “a
syndrome that progresses rapidly within a few weeks or months to renal
failure and is accompanied by urinary findings of nephritis.” The clinical
concept of RPGN includes various renal diseases that cause renal function to
deteriorate  over a subacute  course. Necrotizing  crescentic
glomerulonephritis is often observed in histopathological findings.

In 2002, a joint committee formed by JSN and a research group on
progressive renal disorders from the specific disease program of the Ministry
of Health, Labour, and Welfare released Japan’s first “Clinical Guidelines for
Rapidly Progressive Glomerulonephritis.” These landmark guidelines were
based on the results of research conducted overseas and a national survey on
RPGN and took the particular characteristics of Japan into consideration.
The RPGN guidelines were divided into diagnostic guidelines for early
discovery and guidelines for making definitive diagnoses. RPGN was
categorized into either a myeloperoxidase (MPO-ANCA) or proteinase-3
antineutrophil cytoplasmic (PR3-ANCA) type based on ANCA-related
vasculitis. Furthermore, a practical therapeutic algorithm was created for
MPO-ANCA types that took into consideration factors such as clinical
severity, age, and presence of dialysis. Treatment guidelines for anti-GBM
antibody RPGN were also presented. These guidelines were widely used in
Japan and contributed greatly to improving RPGN prognosis.

These guidelines were revised 9 years later, in 2011, and published as
“Clinical Guidelines for Rapidly Progressive Glomerulonephritis—2nd
edition.” This edition took into account medical advances that had occurred
since 2002, and eGFR, not serum creatinine level, was adopted for
diagnosing RPGN. Moreover, MPO-ANCA RPGN and PR3-ANCA RPGN
were combined under ANCA-positive RPGN. The new edition also included
concise statements for treatments and dealing with complications.

Since then, marked progress has been made in RPGN research both in Japan
and overseas. Globally, KDIGO (Kidney Disease Improving Global
Outcomes) released  clinical  guidelines for  glomerulonephritis
(“pauci-immune focal and segmental necrotizing glomerulonephritis,”

“anti-GBM antibody glomerulonephritis,” and “lupus nephritis” were



addressed as diseases that present with RPGN, and treatment guidelines
with recommendation levels were given). In 2012, the American College of
Rheumatology and EULAR/ERA-EDTA (European League Against
Rheumatism and European Renal Association-European Dialysis and
Transplant Association) published guidelines for lupus nephritis. There was
also the 2012 Revised International Chapel Hill Consensus Conference
Nomenclature of Vasculitides, which changed the names of wvasculitis
diseases and performed other tasks. In Japan, the biological drug rituximab
for ANCA-related vasculitis (microscopic polyangiitis, granulomatosis with
polyangiitis) became eligible for health insurance coverage in 2013. Against
this background, JNS and a research group on progressive renal disorders
from the Ministry of Health, Labour, and Welfare decided to create the “2014

RPGN Clinical Guidelines Based on Evidence.” A working group was formed

to draft the guidelines.

2.  The Intended Purpose, Anticipated Users, and Predicted Social
Significance of the Guidelines

The objective of these guidelines is to present evidence-based clinical
guidelines that reflect the conditions in Japan. The text was created in the
format of answers to CQ that nephrologists have when treating RPGN in
everyday practice. Each answer comes in the form of a statement, and
statements related to treatment are given recommendation grades based on
the level of evidence. The first part is in a text format and describes areas
that include the definition, concept, classification, epidemiology, diagnosis,
and pathology of RPGN. Data from Japan is presented in figures and tables.
These guidelines are not intended to serve as a comprehensive textbook but
rather to answer nephrologists’ questions and provide information on
standard medical care to aid clinical judgments. For this reason, the RPGN
clinical guidelines working group independently evaluated the related
evidence and presented applicability criteria for therapeutic interventions,
with the goals of suppressing the advance of renal dysfunction and
improving survival prognosis.

Evidence from the literature can provide information but is no substitute for
the specialized skills and experiences of individual physicians. Whether a

particular statement applies and how it applies to a particular patient



depends on the specialist abilities of each physician. The times demand that
medical care shift from a one-size-fits-all approach to a tailor-made approach.
Clinical guidelines are not supposed to impose a uniform style of care on
physicians. Each physician needs to determine what kind of care each
patient needs, based on an understanding of the content of clinical guidelines.
As such, these guidelines are not intended to limit physicians to certain
forms of medical behavior but were created to assist them in exercising their
discretion to decide the type of care to be provided. In addition, it should be
stated clearly that these guidelines are not criteria for deciding

physician-patient conflicts or medical malpractice lawsuits.

3. Patients within the scope of the guidelines

In clinical practice, RPGN encompasses a wide range of renal diseases such
as ANCA-positive RPGN, anti-GBM antibody RPGN, proliferative lupus
nephritis, IgA nephropathy, and forms of immune complex RPGN such as
purpura nephritis, as well as infection-associated RPGN, acute interstitial
nephritis, and thrombotic microangiopathy. As each of these has different
prognoses and treatment strategies, it is not possible to encompass all the
diseases. These guidelines focus on ANCA-positive RPGN, which appears
frequently and for which there is relatively strong evidence, and on
addressing the severe primary diseases, namely lupus nephritis and
anti-GBM antibody RPGN. Treatment strategies with recommendation
grades are presented for each of these diseases. There is little evidence for
other forms of RPGN, so these are merely mentioned in the text. These
guidelines apply to RPGN patients of all ages. Finally, pregnancy-related

1items were, as a rule, not included.

4. Preparation procedure

Creating evidence-based guidelines first requires the enormous task of
gathering and evaluating evidence. We would like to sincerely thank the
members of the RPGN Clinical Guidelines Working Group for their
dedication and effort. (show list of contributors)

The first meeting of the clinical guidelines working group was held on
September 23, 2011. The group was led by Dr. Kenjiro Kimura of the St.



Marianna University School of Medicine, who explained the significance of
creating the guidelines and the procedures for the task.

The working group then met three more times, submitting on August 24,
2012, a table of contents and a draft of the CQ. The RPGN clinical guidelines
committee met on August 25 for the first time as the working group for
drafting the guidelines. This was essentially considered the startup meeting.
From then on, the working group began drafting the guidelines based on a
shared understanding. The MINDS handbook for creating clinical guidelines
was followed, and the Delphi method was used in composing CQ, which is
the core of the guidelines. Recommendation grades were determined by an
informal consensus. As a rule, PubMed records up to July 2012 were used to
search the literature. If necessary, important studies from after this date
were included, with reasons given.

Several meetings of the RPGN clinical guidelines committee were held
(including review discussions among committee members through e-mail).
Through this process, the initial CQ and text items were appropriately
revised, and a few deletions and additions were made. The algorithm was
also repeatedly revised to make the guidelines easier to use. From
September 13 to October 13, 2013, each part was reviewed by two designated
referees and two designated academic societies. Simultaneously, public
comments were solicited from members of the Japanese Society of
Nephrology (JSN). The manuscript was then revised based on the referees’
opinions and public comments. The RPGN clinical guidelines committee met
on January 26, 2014, to examine the revised manuscript. Afterward,
additional revisions were made as needed until a final draft was obtained.
The guidelines, as well as responses to the referees’ opinions and public

comments, were posted on the JSN Web site.

5. Contents of the guideline

The guidelines comprise the following chapters: I. Disease Concepts and
Definitions, II. Diagnosis, III. Epidemiology and Prognosis, IV. Algorithms,
and V. Diagnostic and Treatment CQ. Chapters I to III and the section on the
side effects of immunosuppressant therapy and the methods of treating these
effects are in text format. Chapter V contains 20 CQ on particularly

problematic areas of everyday care. The answers to these come in the form of



statements and are accompanied by recommendation grades. The evidence
and background for the recommended treatments are explained in the
commentary, which should be referenced as needed. The algorithms of
chapter IV are presented in flowcharts for diagnosis and treatment, which
were created so the location of the CQ can be easily determined. Note that
these guidelines were created in tandem with the “2013 CKD Clinical
Guideline Based on Evidence,” and so were written by the same authors.

6. Evidence levels and recommendation grades
Evidence levels were evaluated in a manner similar to that described in the
“2013 CKD Clinical Guideline Based on Evidence.”

[Evidence Levels]
Level 1: Systematic review/meta-analysis.
Level 2: At least 1 randomized controlled trial (RCT).
Level 3: A non-RCT.
Level 4: An analytical epidemiologic study (cohort study or case-control
study) or a single-arm intervention study (no controls).
Level 5: A descriptive study (case report or case series).
Level 6: Opinion of an expert committee or an individual expert, which 1s not
based on patient data.
Evidence levels for meta-analyses and systematic reviews were determined
from the designs of the studies on which they were based. If the underlying
studies had mixed designs, consensus was reached to adhere to the lowest
level (e.g., a meta-analysis of cohort studies would be level 4, as would a
meta-analysis that included both RCT and cohort studies).
Consensus was also reached to assign evidence level 4 to all RCT
subanalyses and post hoc analyses. Therefore, an RCT with a clear primary
outcome would be considered level 2, while a subanalysis or post hoc analysis
of this RCT would be considered level 4.
The following recommendation grades were assigned to statements about
treatments, which were based on the level of evidence for each statement.

[Recommendation Grades]

Grade A: Strongly recommended because the scientific basis is strong.
Grade B: Recommended because there is some scientific basis.
Grade C1: Recommended despite having only a weak scientific basis.



Grade C2: Not recommended because there is only a weak scientific basis.
Grade D: Not recommended because scientific evidence shows treatment to
be ineffective or harmful.

As a rule, standard treatments in Japan were recommended, but eligibility
for health insurance coverage was not necessarily required. Drugs ineligible
for insurance coverage were denoted as such. Recommendation grades were
assigned to statements about treatment-related CQ. In addition, questions
such as “To which subgroup would this be recommended?” and “To which
subgroup would this not be recommended?” were addressed whenever
possible. Recommendation grades were decided through consultations
among the working group members by considering the tradeoffs between and
balance of benefits, damage, side effects, and risk. If differing views existed
among the referees or in the public comments, the group reexamined the
area through an exchange of opinions. The reasons for choosing a
recommendation grade and the decision-making process involved were

described in the commentary, as a rule.

7. Issues on the preparation of this guideline

Although evidence regarding renal diseases that present with RPGN is
gradually increasing in Japan, it is still insufficient, which means that these
guidelines were heavily influenced by evidence from Europe and the United
States. Whether the results of clinical research from the West can be applied
as 1s to Japan is a question that deserves careful consideration. Even in the
West, only a few large clinical studies on RPGN have been conducted, so the
quality of evidence is limited. In creating the guidelines, we strove to ensure
they would not deviate greatly from clinical practice in Japan.

The guidelines were made to be used by nephrologists. Furthermore,
although there have been calls recently for clinical guidelines to address the
viewpoint of patients and provide information on medical economics, these

areas were not taken into consideration.

8. Financial sources and conflict of interest
The funds used in creating the guidelines were provided by a research group
on progressive kidney disorders funded by the Ministry of Health, Labour,



and Welfare’s research project for overcoming intractable diseases. These
funds were used to pay for transportation to and from meetings, to rent
space for meetings, and for box lunches and snacks. The committee members
received no compensation. Everyone involved in creating the guidelines
(including referees) submitted conflict-of-interest statements based on
academic society rules, which are managed by JSN. Opinions were sought
from multiple referees and related academic societies to prevent the
guidelines from being influenced by any conflicts of interest. Drafts were
shown to the society members, and revisions were made based on their

opinions (public comments).

9. Publication and Future Revisions

The guidelines are to be published in Japanese-language journal of JNS and
concurrently released in book form by Tokyo Igakusha. They will also be
posted on the JSN Web site and on the MINDS Web site of the Japan Council
for Quality Health Care.

It will also be necessary to verify the extent to which these guidelines are
being implemented and complied with, particularly for treatments of
recommendation grade B. We hope to form a new working group on RPGN to
follow up on compliance under a Ministry of Health, Labour, and Welfare
research group. In addition, we want to extract and organize the various
research questions that came up while creating these guidelines so that new
clinical research (particularly prospective interventional studies) and basic
research can be conducted. We intend to participate in structuring further
evidence that is accumulated on RPGN for rituximab and other new
therapies. At the same time, by continuing to collect evidence regarding
RPGN overall, we hope to work toward a revision of these guidelines several
years from now. We will also study how to address in the next guidelines the
viewpoint of patients and medical economics, which were not mentioned this

time. In the future, guidelines for patients also need to be considered.
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I. Disease entity - definition (pathogenesis - pathophysiology)

II. Diagnosis (symptoms and signs)

III. Epidemiology and prognosis (incidence, prevalence, and outcome)

IV. Treatment

1. Treatment Algorithm
2. Clinical Questions for Treatment

CQ 1. Do the different ANCA assays influence the diagnostic assessment
and disease activity evaluation in ANCA-associated vasculitis?
CQ 2. Do changes in ANCA levels in response to therapy predict disease
relapse during the remission period of ANCA-associated vasculitis?
CQ 3. Is monitoring of anti-GBM antibody levels a useful tool to assess the
disease activity and relapse in patients with anti-GBM nephritis and
Goodpasture syndrome accompanied by RPGN?
CQ 4. Is renal biopsy useful in determining the treatment strategy for
RPGN?
CQ 5. Is it recommended that the immunosuppressive treatment of
anti-neutrophil cytoplasmic antibody (ANCA)-negative pauci-immune
rapidly progressive glomerulonephritis (RPGN) be the same as that of
ANCA-positive disease?
CQ 6. Is it recommended that the treatment of PR3-ANCA-positive RPGN
be the same as that of MPO-ANCA-positive disease?
CQ 7. Should special care be given in the treatment of older patients with
ANCA-associated RPGN compared with younger patients?
CQ 8. Is initial therapy with corticosteroids alone recommended for
improving renal function and survival in patients with RPGN ?
CQ 9. Which of oral corticosteroid or intravenous pulse corticosteroid is
recommended as an initial costicosteroid therapy for improving renal
function and survival in patients with RPGN?
CQ 10. Is initial therapy with immunosuppressive agents recommended
for improving renal function and survival in patients with RPGN?
CQ 11. Which is recommended for improving renal and patient survival in
RPGN, oral cyclophosphamide or Intravenous pulses of
cyclophosphamide?

CQ 12. Is immunosuppressive therapy recommended for improving renal



function and survival in patients with RPGN who are receiving dialysis at
the time of diagnosis?

CQ 13. Is rituximab recommended for improving renal function and
survival in patients with RPGN?

CQ 14. Is initial therapy with plasmapheresis recommended for improving
renal function and survival in patients with RPGN?

CQ 15. Do anticoagulant or antiplatelet therapy improve mortality and
morbidity in patients with RPGN?

CQ 16. Do intravenous immunoglobulins (IVIg) improve renal and patient
survival in RPGN?

CQ 17. Is maintenance therapy with corticosteroids alone recommended
for improving renal function and survival in patients with RPGN?

CQ 18. What should be the reduction rate of oral corticosteroids?

CQ 19. Is maintenance therapy with immunosuppressive agents
recommended for improving renal function and survival in patients with
RPGN?

CQ 20. Does trimethoprim/sulfamethoxazole improve renal prognosis and
life prognosis?



I. Disease entity - definition (pathogenesis - pathophysiology)

The World Health  Organization defines rapidly  progressive
glomerulonephritis (RPGN)/rapidly progressive nephritic syndrome as an
abrupt or insidious onset of macroscopic hematuria, proteinuria, anemia,
and rapidly progressing renal failure. The Research Committee of
Progressive Glomerular Disease of the Ministry of Health, Labor and
Welfare of Japan and the Japanese Society of Nephrology defined RPGN as
rapidly progressing renal failure within several weeks to several months
that is associated with urinary findings such as proteinuria, hematuria, red
blood cell casts, and granular casts indicating glomerulonephritis. Without
treatment, most patients will develop end-stage renal disease. RPGN is one
of the clinical syndromes resulting from glomerulonephritis. In most cases of
RPGN, the histopathological diagnosis 1is necrotizing crescentic
glomerulonephritis (NCGN). NCGN is classified into three types—Ilinear,
granular, and paucity-immune pattern—based on immunofluorescence
microscopic findings. A linear pattern indicates anti-glomerular basement
disease, including in situ immune complex formation disease based on the
Chapel Hill consensus criteria (2012). Granular staining is seen in
circulating immune complex diseases such as systemic lupus erythematosus
and IgA wvasculitis. Most cases with the paucity-immune pattern are
glomerulonephritis induced by anti-neutrophil cytoplasmic autoantibody
(ANCA)-associated vasculitis. Myeloperoxidase (MPO)-specific
ANCA-associated vasculitis i1s more widely known than proteinase 3

ANCA-associated vasculitis in Japan.

II. Diagnosis (symptoms and signs)

General fatigue, slight fever, appetite loss, flu-like symptoms, and abnormal
body weight loss are also frequently observed. Microscopic, or occasionally
macroscopic, hematuria is observed accompanied by dysmorphism of red
blood cells and cellular cast formation. Proteinuria is frequently present;
however, nephrotic syndrome accompanying systemic edema 1is rare.
Recently, asymptomatic cases found through urinary screening during
sporadic health checks are increasing. When the causative disease of

RPGN is systemic (vasculitis, systemic lupus erythematosus, etc.), a variety



of extrarenal symptoms are observed, such as disorders of the upper
respiratory tract, lung (pulmonary bleeding, interstitial pneumonitis), skin
(purpura, erythema), digestive organ (melena, abdominal pain), or neurons.
In blood chemistry tests, elevation of serum creatinine, decrease of estimated
glomerular filtration rate, and elevation of C-reactive protein and
erythrocyte sedimentation rate, often refractory to treatment by antibiotics,
are observed. Rapidly progressive anemia, gradual elevation of
neutrophil-dominant white blood cells, and thrombocytes are frequently
observed. Complement levels tend to be elevated in RPGN because of
systemic vasculitis; in contrast, systemic lupus erythematosus (SLE)
decreases complement levels. As autoantibodies for detecting the causative
disease of RPGN, anti- glomerular basement membrane (GBM) antibody,
ANCA, and anti-dsDNA antibody are highly specific. Concerning signs in
renal imaging, renal atrophy on echography is relatively rare. Renal
pathology frequently reveals crescentic glomerulonephritis.

The “Clinical criteria of RPGN for early discovery of the disease,” which
promotes early presentation of patients to specialists, and the “Guideline for

the definite diagnosis of RPGN,” are proposed as diagnostic criteria for
RPGN.

Diagnostic differential criteria for diseases that manifest RPGN

Important differential diagnoses include primary vasculitis syndrome,
Goodpasture syndrome, SLE, IgA vasculitis, malignancies, cryoglobulinemia,
infectious diseases such as post-streptococcal acute glomerulonephritis,
infectious endocarditis, and type C hepatitis infection. It is important to first

exclude infectious diseases and malignancies.

III. Epidemiology and prognosis (incidence, prevalence, and outcome)

1) Epidemiology

RPGN 1is a rare renal disease; however, the number of Japanese patients
with RPGN has increased in recent years. Although the precise incidence of
RPGN in Japan or worldwide is not known, a recent questionnaire survey
estimated the number of new cases of RPGN in Japan at 1,600 to 1,800 per
year. Based on a questionnaire survey of 1,772 Japanese cases collected from
1989 to 2007, the most common clinical form of RPGN in this country is



pauci-immune-type necrotizing glomerulonephritis without systemic
vasculitis, and the second most common form is microscopic polyangiitis. In

recent years, the age at onset has increased.

2) Prognosis

The survival and renal prognosis of Japanese patients with RPGN or
ANCA-associated RPGN has improved in recent years. In contrast, patients
with anti-GBM antibody-associated RPGN show an extremely poor prognosis.
Infection has been, and continues to be, the leading cause of death in
patients with RPGN.

IV. Treatment

1. Treatment Algorithm
Figure 1.

Table 1, 2, 3, 4

2. Clinical Questions for Treatment

CQ 1. Do the different ANCA assays influence the diagnostic assessment and

disease activity evaluation in ANCA-associated vasculitis?

Recommendation grade: not graded

Different measurement procedures for ANCA potentially influence the
diagnostic assessments and disease activity evaluation. The absolute values
obtained through different assay procedures cannot be directly compared,
and the values may be influenced by the assay methods used. In clinical
practice, assessment of disease activity should not rely on the ANCA binding
level alone but should include relevant clinical manifestations, especially if
the assay method has changed, or for comparison of data with other study
sites.

[Summary]

Indirect immunofluorescence (IIF) and enzyme immunoassay (EIA) have
been used for ANCA testing. The labeling characteristics (cytoplasmic or
perinuclear) are obtained by IIF, and identification of the specific target
antigen with quantitative measurements is achieved by EIAs: enzyme-linked
immunosorbent assay (ELISA), fluorescence enzyme immunoassay (FEIA),

and chemiluminescent enzyme immunoassay (CLEIA). The different



procedures for the measurement of ANCA affect the diagnostic assessments
and disease activity evaluation. The absolute values obtained through
different assays cannot be directly compared, and multicenter
clinical/epidemiological studies need to consider the differences in assay
methods when comparing data. It should also be noted that assessment of
disease activity should not rely on the ANCA binding level alone, but should
be evaluated together with clinical manifestations, especially when using
data obtained at different times with different methods. The absence of a
positive test does not rule out a diagnosis. Duplicated serial measurements
or measurements with both IIF and EIA are recommended for making

decisions concerning positivity and negativity.

CQ 2. Do changes in ANCA levels in response to therapy predict disease

relapse during the remission period of ANCA-associated vasculitis?

Recommendation grade: not graded

ANCA measurements are useful markers of the treatment response in

ANCA-associated vasculitis manifesting with rapidly progressive
glomerulonephritis (RPGN). The persistence of ANCA after induction
therapy and an increase in ANCA during the remission period increases the
relapse risk of ANCA-associated vasculitis with RPGN.

Serial ANCA measurements monthly in the acute phase and once every 1 to

3 months during the remission maintenance phase are recommended. An

increase in ANCA may indicate future relapse of vasculitis or deterioration of

RPGN, and the clinical manifestations should be monitored carefully.

[Summary]

Remission i1s defined as the absence of disease activity after a course of

induction treatment for ANCA-associated vasculitis. The remission
maintenance phase is defined as the period of sustained absence of disease
activity. Relapse is a new or recurrent disease activity that occurs after
remission has been initially induced. There are no definitions for “remission”
and “relapse” in RPGN.

The ANCA binding level usually decreases in response to the treatment; thus,
it 1s a useful marker that reflects disease activity. Persistent ANCA may

occur in some cases. Treatment should not be tapered solely based on the

ANCA level, and a comprehensive evaluation with careful observation of

clinical symptoms and other physical/laboratory manifestations is required.




Persistence of ANCA positivity after induction therapy or an increase in
ANCA during the remission phase increases the risk of relapse in
ANCA-associated vasculitis. It is recommended to check the ANCA level
once every 1 to 3 months during the remission maintenance phase. There is a
lack of evidence to support changing of treatment to prevent disease relapse
based on the reappearance of ANCA or an increase in ANCA binding level
during the remission maintenance phase. An increase in ANCA indicates an
increase in relapse risk, and clinical manifestations should be monitored

carefully. Treatment should not be escalated solely because of an increase in
ANCA.

CQ 3. Is monitoring of anti-GBM antibody levels a useful tool to assess the
disease activity and relapse in patients with anti-GBM nephritis and

Goodpasture syndrome accompanied by RPGN?

Recommendation grade: not graded

Anti-GBM antibodies are a wuseful clinical tool for the treatment of
anti-GBM nephritis and Goodpasture syndrome because there is a
significant correlation between anti-GBM antibody titer and the activity of
those diseases. The levels of anti-GBM antibodies seem to be a useful tool in
monitoring the recurrence of anti-GBM nephritis and Goodpasture

syndrome.

[Summary]

Anti-GBM disease, also known as Goodpasture disease, is an autoimmune
disorder characterized by rapidly progressive glomerulonephritis (RPGN)
and a high risk for alveolar hemorrhage. Anti-GBM antibodies have been
proven to be pathogenic in disease initiation. The target GBM antigen for
circulating antibodies was subsequently identified as the noncollagenous-1
(NC1) domain of the a3 chain of collagen IV, whereas further studies
revealed that collagen IV is a family of six a-chains (al through a6). Two
major immunodominant regions, EA and EB, have been mapped to residues
17-31 and 127-141 of a3(IV)NC1. Antibodies against linear epitopes on the
Goodpasture autoantigen could be detected in human anti-GBM disease and
were associated with kidney injury. Another study defines them as
conformational epitopes that are sequestrated in the quaternary structure of
GBM dependent on a critical sulfilimine bond.

No high-level evidence exists from published clinical trials on the association




between anti-GBM antibody levels and disease activity, although many
experiment-based studies are well established. According to a retrospective
study, high antibody titers at diagnosis seemed to be associated with poor
renal and patient survival. Therefore, treatment with plasmapheresis in
combination with immunosuppression is recommended to remove the
antibodies. In patients with a recurrence of anti-GBM disease, the anti-GBM
level is useful in the diagnosis and in deciding the therapy.

CQ 4. Is renal biopsy useful in determining the treatment strategy for
RPGN?

Recommendation grade: C1
Renal biopsy is useful in determining the treatment strategy for RPGN. It is

important to evaluate and examine the histological parameters that

determine the response to therapy and affect the renal prognosis.

[Summary]

Evidence for the necessity to perform treatment, along with the presence of
adverse effects, can be obtained through renal biopsy when the findings show
reversible lesions. Excess immunosuppression can be prevented if the
findings show irreversible changes. Thus, renal biopsy is wuseful in
determining the treatment strategy for RPGN. On the other hand, treatment
should be prioritized in patients who are positive for ANCA or anti-GBM
antibody and are at high risk of complications with renal biopsy. In most
papers, the renal prognosticator of ANCA-associated nephritis has been
reported to be the percentage of normal glomeruli. A scoring system for
glomerular, tubulointerstitial, and  vascular lesions of ANCA
associated-vasculitis was proposed in Japan in 2008. EUVAS (European
Vasculitis Society) proposed the new classification stratified only based on
glomerular lesions. In anti-GBM glomerulonephritis, most papers report the
percentage of crescents to be the renal prognosticator .

CQ 5. Is it recommended that the immunosuppressive treatment of]
anti-neutrophil cytoplasmic antibody (ANCA)-negative pauci-immune
rapidly progressive glomerulonephritis (RPGN) be the same as that of
ANCA-positive disease?

Recommendation grade: C1

For ANCA-negative pauci-immune RPGN, we recommend that the




treatment be similar to that of ANCA-positive disease.

[Summary]

Reports from Japan and other countries showed that some patients with
pauci-immune RPGN lacked ANCA. Some showed that there were no
differences between patients with ANCA and those without ANCA; however,
other studies reported the opposite. Because treatment of ANCA-negative
pauci-immune RPGN has not been discussed in detail, we recommend that

the treatment be similar to that of ANCA-positive disease.

CQ 6. Is it recommended that the treatment of PR3-ANCA-positive RPGN be
the same as that of MPO-ANCA-positive disease?

Recommendation grade: B
For ANCA-associated RPGN, we recommend that the treatment be based on
the severity and extent of disease, not on the ANCA subtype.

[Summary]

PR3-ANCA-positive RPGN is more common in Europe and the United States,
whereas MPO-ANCA-positive RPGN is more common in Japan. Therefore,
the treatment in Europe and the United States, which focuses on
PR3-ANCA-positive RPGN, should not be directly adopted in Japan.
However, the recent treatments introduced in Europe and the United States
as well as in Japan are based on the severity and extent of disease, and not
on the ANCA subtype. In fact, in Europe and the United States as well as in
Japan, no differences in renal outcome and survival were observed between

ANCA subtypes. However, special care should be taken to prevent relapse of
PR3-ANCA-positive RPGN.

CQ 7. Should special care be given in the treatment of older patients with

ANCA-associated RPGN compared with younger patients?

Recommendation grade: B

Because older patients with ANCA-associated RPGN have a higher risk of
infection compared with younger patients, we recommend decreasing the
dose of immunosuppressants (especially cyclophosphamide) in older
patients.

[Summary]

Patients with RPGN in Japan are older compared with those in Europe and




the United States. Recently, Japanese patients with RPGN have shown
better survival. Therefore, we recommend preventing infection due to
over-immunosuppression in patients older than 70 years old, although they
may have a higher risk of relapse. Infection is the most common and severe
complication of ANCA-associated vasculitis in Europe and the United States,
as well as in Japan. It is recommended that older patients, especially those
with poor renal function, should be given reduced cyclophosphamide dose
according to their age. Furthermore, steroids could cause serious adverse
events such as diabetes mellitus, bone fractures, and cerebrovascular
accidents, as well as infection. Careful attention should be given to the dose
given to older patients to prevent the high incidence of serious adverse

events with the use of several drugs.

CQ 8. Is initial therapy with corticosteroids alone recommended for

improving renal function and survival in patients with RPGN ?

Recommendation grade: C1

In patients with ANCA-positive RPGN, high or moderate doses of
corticosteroids have been shown to improve renal function and survival.
However, combination with immunosuppressive agents is more effective;
therefore, initial therapy with corticosteroids alone is recommended only in

cases in which the use of immunosuppressive agents is not desirable.

Recommendation grade: C1

- In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), high or moderate doses of corticosteroids have been shown to
improve renal function and survival. However, combination with
immunosuppressive agents is more effective, and therefore initial therapy
with corticosteroids alone is recommended only in cases in which the use of

Immunosuppressive agents is not desirable.

Recommendation grade: C1

+ In patients with anti-GBM antibody glomerulonephritis presenting with
RPGN, high doses of corticosteroids may improve renal function and
survival. However, the combined use of immunosuppressive agents is more
effective; therefore, initial therapy with corticosteroids alone 1is
recommended, in combination with plasmapheresis, in cases in which the

use of immunosuppressive agents is not desirable.




[Summary]

In patients with ANCA-positive RPGN, the combined use of corticosteroids
and immunosuppressive agents 1s currently recommended as the standard
therapy, and there are no randomized controlled trials (RCTs) that compared
treatment with and without corticosteroids. Therefore, initial therapy with
corticosteroids alone is indicated only in cases in which aggressive treatment
1s required but the use of immunosuppressive agents is not desirable, such as
in patients in whom systemic infection is present or cannot be ruled out, thus
conferring increased risk by addition of immunosuppressive agents;
dialysis-dependent patients; elderly patients (particularly those older than
70 years); and those in whom immunosuppressive agents are contraindicated
because of leukopenia and liver dysfunction.

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), the combined use of corticosteroids and immunosuppressive
agents 1s the current standard therapy. Therefore, initial therapy with
corticosteroids alone is indicated only in cases in which aggressive treatment
is required to prevent the progression of renal disease or to improve severe
systemic complications in other vital organs, including the lung and the
central nervous system, but in which the use of immunosuppressive agents is
not desirable.

The prognosis of anti-GBM antibody disease is poor without treatment, with
the worst patient survival in the presence of pulmonary hemorrhage. In
patients with anti-GBM antibody glomerulonephritis presenting with RPGN,
the combined use of corticosteroids and immunosuppressive agents, in
addition to plasmapheresis, is suggested as the standard treatment.
Therefore, initial therapy with corticosteroids alone is recommended, usually
combined with plasmapheresis, 1n cases 1n which the wuse of

Immunosuppressive agents is not desirable because of adverse effects.

CQ 9. Which of oral corticosteroid or intravenous pulse corticosteroid is
recommended as an initial corticosteroid therapy for improving renal

function and survival in patients with RPGN?

Recommendation grade: C1
In patients with ANCA-positive RPGN, adding intravenous pulse
corticosteroid therapy to oral corticosteroids may be considered when the

decline of renal function is very rapid, or when severe systemic complications

such as pulmonary hemorrhage are present.




Recommendation grade: C1

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), adding intravenous pulse corticosteroid therapy to oral
corticosteroids is recommended when the decline of renal function is very
rapid, or when severe systemic complications such as pulmonary

hemorrhage or central nervous system (CNS) lupus are present.

Recommendation grade: C1

In patients with anti-GBM antibody disease presenting with RPGN, adding
intravenous pulse corticosteroid therapy to oral corticosteroids 1is
recommended to improve survival when pulmonary hemorrhage is present
(.e., Goodpasture syndrome). In patients with anti-GBM antibody
glomerulonephritis without pulmonary hemorrhage, adding intravenous
pulse corticosteroid therapy to oral corticosteroids is recommended to
improve renal function, except for those whose renal function is not likely to

recover even with aggressive immunosuppressive therapy.

[Summary]

In ANCA-positive glomerulonephritis, lupus nephritis (class IV and some
class III cases), or anti-GBM antibody glomerulonephritis presenting as
RPGN, there are no RCTs that have compared the effect on renal survival or
patient survival between oral -corticosteroids and intravenous pulse
corticosteroid therapy. However, this is considered to confer rapid, strong
anti-inflammatory and immunosuppressive effects in patients with high
disease activities such as

« ANCA-positive glomerulonephritis, in which the decline of renal function is
very rapid or is associated with severe systemic complications, including
pulmonary hemorrhage

- Lupus nephritis presenting with RPGN (class IV and some class III cases),
in which the decline of renal function is very rapid or is associated with
severe systemic complications, including pulmonary hemorrhage and CNS
lupus

- Anti-GBM antibody glomerulonephritis presenting with RPGN but without
pulmonary hemorrhage, except for those whose renal function is not likely to
recover despite aggressive therapy, or almost all cases of Goodpasture

syndrome that is complicated by pulmonary hemorrhage

The standard protocol in pulse corticosteroid therapy is intravenous




administration of 500 mg to 1 g of methylprednisolone for 3 consecutive days,
followed by 0.6 to 0.8 mg/kg body weight of oral prednisolone.

CQ 10. Is initial therapy with immunosuppressive agents recommended for

improving renal function and survival in patients with RPGN?

Recommendation grade: B

In patients with ANCA-positive RPGN, the addition of immunosuppressive
agents to corticosteroids in the initial therapy has been shown to improve
renal function and survival. We recommend immunosuppressive agents with

corticosteroids as the initial therapy for these patients.

Recommendation grade: A
In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), the addition of immunosuppressive agents to corticosteroids
in the initial therapy has been shown to improve renal function and survival.
We recommend immunosuppressive agents with corticosteroids as the initial
therapy for these patients.

Recommendation grade: C1
In patients with anti-GBM antibody-positive RPGN, the addition of
Immunosuppressive agents to corticosteroids in the initial therapy may

improve renal function and survival. We recommend immunosuppressive

agents with corticosteroids as the initial therapy for these patients.

[Summary]

1) ANCA-positive RPGN

Treatment with corticosteroids and cyclophosphamide has improved the
outcome of patients with ANCA-positive RPGN. We recommend daily oral
cyclophosphamide  (25-100 mg/day) or intravenous pulses of
cyclophosphamide (250-750 mg m-2 month-1) with corticosteroids as the
initial therapy, considering the clinical grade, patient age, and dialysis
requirement.

2) Lupus nephritis presenting with RPGN

We recommend immunosuppressive agents (cyclophosphamide or
mycophenolate mofetil) with corticosteroids as the initial therapy for
patients with diffuse proliferative lupus nephritis.

3) Anti-GBM antibody-positive RPGN

Patient survival and kidney survival in anti-GBM antibody-positive RPGN

are poor. The clinical guideline in Japan recommends immunosuppressive



therapy (corticosteroids and cyclophosphamide) plus plasmapheresis. We
recommend cyclophosphamide (1-2 mg/kg/day) for patients with refractory
GN. However, it is necessary to reduce the dose of cyclophosphamide in

patients with advanced renal dysfunction.

CQ 11. Which is recommended for improving renal and patient survival in

RPGN, oral cyclophosphamide or intravenous pulses of cyclophosphamide?

Recommendation grade: B

There are no differences in renal and patient survival between oral
cyclophosphamide and intravenous pulses of cyclophosphamide. Both
therapies have been shown to improve renal function and survival in
patients with RPGN.

[Summary]

The clinical guideline in Japan recommends immunosuppressive agents with
corticosteroids as the initial therapy, considering the clinical grade, patient
age, and dialysis requirement. The guideline recommends daily oral
cyclophosphamide  (25-100 mg/day) or intravenous pulses of
cyclophosphamide (250-750 mg/m-2/day/month) in patients with clinical
grade I and II in whom the effects of corticosteroids are not enough, and in
patients with clinical grade IIT and IV who are younger than 70 years. There
are no differences in renal and patient survival between oral
cyclophosphamide and intravenous pulses of cyclophosphamide, although
treatment with intravenous pulses of cyclophosphamide has reduced the rate

of relapse and adverse events.

CQ 12. Is immunosuppressive therapy recommended for improving renal
function and survival in patients with RPGN who are receiving dialysis at

the time of diagnosis?

Recommendation grade: C1
In patients with ANCA-positive RPGN who are receiving dialysis at the time
of diagnosis, immunosuppressive therapy is shown to improve renal function

and survival.

Recommendation grade: C1
In patients with lupus nephritis presenting with RPGN (class IV and some

class III cases) who are receiving dialysis at the time of diagnosis,




immunosuppressive therapy is shown to improve renal function and

survival.

Recommendation grade: not graded

In patients with anti-GBM antibody glomerulonephritis presenting with
RPGN who are receiving dialysis at the time of diagnosis,
immunosuppressive therapy may not improve renal survival. However, in
patients with pulmonary hemorrhage, immunosuppressive agents are

recommended to improve survival.

[Summary]

In patients with granulomatosis with polyangiitis (GPA) or microscopic
polyangiitis (MPA) who have severe active renal disease, the addition of
plasma exchange to cyclophosphamide and glucocorticoid therapy 1is
currently recommended by EULAR (the European League Against
Rheumatism) guideline. Even in patients with dialysis-dependent
ANCA-associated vasculitis, the chance of renal recovery is high when they
have a high percentage of normal glomeruli. However, as therapy-related
deaths usually occur in older patients and in those with poor general
condition, carefully decisions for safer treatment regimens are warranted.

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), the combined use of corticosteroids and immunosuppressive
agents such as intravenous cyclophosphamide or mycophenolate mofetil is
the current standard therapy by ACR (American College of Rheumatology)
guideline. Liang reported that 59.3% patients with lupus nephritis with
recent-onset renal failure recovered their renal function after 6 months of
follow-up, whereas 11.1% had died. As the chronic component of renal
function loss is often irreversible with immunosuppressive therapy, renal
echogram and renal biopsy should be performed to determine whether the
renal failure is reversible.

In patients with anti-GBM antibody glomerulonephritis presenting with
RPGN who are vreceiving dialysis at the time of diagnosis,
Immunosuppressive therapy may not improve renal survival. However, in
patients with pulmonary hemorrhage, immunosuppressive agents are

recommended to improve survival.

CQ 13. Is rituximab recommended for improving renal function and survival
in patients with RPGN?




Recommendation grade: B

As the initial therapy for ANCA-positive RPGN, addition of rituximab to
corticosteroids may improve renal and patient survival. Therefore, rituximab
1s recommended in cases in which standard therapy cannot be given because
of adverse effects, or in those who are refractory to or relapsed after standard
therapy (insurance is applicable only for patients with MPA and GPA in
Japan).

Recommendation grade: C1

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), there is no evidence to support that treatment with
rituximab improves renal function and survival; however, it could be
considered if there is no other treatment available (not covered by insurance

in Japan).

Recommendation grade: not graded

In patients with anti-GBM antibody disease presenting with RPGN, there is
no evidence to support that treatment with rituximab improves renal
function and survival.

[Summary]

B-cell-targeted therapy has recently been introduced for patients with

ANCA-associated vasculitis, considering that production of ANCA may be

involved in the pathogenesis of this disease. Based on the promising results

of two recent RCTs, rituximab has just become available in Japan, as well as

in the United States and Europe, but only for cases in which standard

therapy cannot be given because of adverse effects or in patients who are

refractory to or relapsed after standard therapy. However, the patient

profiles of renal-limited ANCA-positive or MPO-ANCA-associated RPGN,

which is more common in Japan, were not described in those trials. Moreover,
there is a substantial risk of infection, as well as concerns about long-term

safety concerning the incident risk of malignancy and leukoencephalopathy.

Thus, it 1s necessary to perform screening tests to detect infection and to

take preventive measures before starting rituximab. Furthermore, careful

follow-up to detect the occurrence of infection and other adverse events is

mandatory after the administration of rituximab.

B-cell-targeted therapy has been used for patients with SLE to suppress
antibody production and immune complex formation. However, in lupus
nephritis presenting with RPGN (class IV and some class III cases), there




have been no RCTs that demonstrate the superiority of B-cell-targeted
therapy over standard immunosuppressive therapy. Therefore, the use of
rituximab may be considered only if standard therapy cannot be given
because of adverse effects, or in patients who are refractory to or relapsed
after standard therapy.

In patients with anti-GBM antibody disease with or without pulmonary
hemorrhage, a treatment regimen including rituximab has been attempted
for suppressing the production of anti-GBM antibody, and evidence is
accumulating that suggests its effectiveness. However, rituximab is usually
given concomitant with other drugs such as corticosteroids,
cyclophosphamide, and plasmapheresis; thus, at present, there is no

sufficient evidence that rituximab itself is actually effective.

CQ 14. Is initial therapy with plasmapheresis recommended for improving

renal function and survival in patients with RPGN?

Recommendation grade: C1

In patients with ANCA-positive RPGN complicated with advanced renal
dysfunction or pulmonary hemorrhage, the addition of plasmapheresis to
immunosuppressive therapy as the initial therapy may improve renal
function and survival. We recommend the addition of plasmapheresis in such
patients.

Recommendation grade: C1

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases) in whom the standard therapy is insufficient, the addition of
plasmapheresis to immunosuppressive therapy as the initial therapy may
improve renal function and survival. We recommend the addition of

plasmapheresis in such patients.

Recommendation grade: B

In patients with anti-GBM antibody-positive RPGN, the addition of
plasmapheresis to immunosuppressive therapy as the initial therapy has
improved renal function and survival. We recommend plasmapheresis for
these patients.

[Summary]

1) ANCA-positive RPGN

ANCA is thought to be involved in the clinical conditions of ANCA-associated
vasculitis and RPGN. The removal of ANCA may therefore result in



controlling disease activity and preventing organ damage. The addition of
plasmapheresis to the initial therapy with corticosteroids and
cyclophosphamide is indicated for patients presenting with advanced kidney
failure (serum creatinine, >5.8 mg/dL) or those with diffuse alveolar
hemorrhage.

2) Lupus nephritis presenting with RPGN

The addition of plasmapheresis to the initial therapy is indicated for patients
in whom the standard therapy (corticosteroids and immunosuppressive
agents) is insufficient.

3) Anti-GBM antibody-positive RPGN

We recommend the addition of plasmapheresis for improving renal function
and survival in patients with anti-GBM antibody-positive RPGN. On the
other hand, in patients with advanced kidney failure or a requirement for
dialysis, there is rare evidence that the addition of plasmapheresis improves
renal function and survival.

4) Medical care insurance

Patients with SLE presenting with RPGN have insurance coverage for
plasmapheresis. However, plasmapheresis for patients with ANCA-positive
RPGN and anti-GBM antibody-positive RPGN 1is not covered by the medical

care insurance in Japan.

CQ 15. Do anticoagulant or antiplatelet therapy improve mortality and
morbidity in patients with RPGN?

Statement: Anticoagulants or antiplatelet therapies may improve mortality
and morbidity in patients with RPGN in the condition that they have no

hemorrhagic lesions.

Recommendation grade: C1
Anticoagulants or antiplatelet therapies are recommended if the patient has

no hemorrhagic lesions.

Recommendation grade: D
Anticoagulants or antiplatelet therapies are not recommended if the patient

has any hemorrhagic lesions.

[Summary]

The efficacy of anticoagulant or antiplatelet therapy in improving mortality
and morbidity in the treatment of rapidly progressive glomerulonephritis
has not been established by solid evidences. However, anticoagulants such as



heparin and warfarin or antiplatelet therapies with aspirin and
eicosapentaenoic acid were reported to be helpful in the treatment of
ANCA-associated wvasculitis in some cases. In fact, these agents are
sometimes used to prevent thrombosis-associated cardiovascular events,
especially in patients treated with steroids. On the other hand, as pulmonary
hemorrhage and/or gastrointestinal bleeding can occur as complications in
ANCA-associated vasculitis, careful attention should be given to treatment

with anticoagulants and antiplatelet drugs.

CQ 16. Do intravenous immunoglobulins (IVIg) improve renal and patient
survival in RPGN?

Recommendation grade: C1

Although there is limited evidence showing that IVIg improves renal and
patient survival in RPGN, IVIg can be used as an alternative option for
patients with refractory ANCA-associated vasculitis or those with concurrent
complications such as severe infections when it is advisable to avoid the
standard therapy with high-dose steroids and immunosuppressant (off-label

use).

[Summary]

IVIg can be used as alternative option for patients with refractory
ANCA-associated vasculitis or those with concurrent complications such as
severe infections when the optimal standard therapy with high-dose steroids
and immunosuppressant is not recommended (off-label use). Sulfonated
immunoglobulin has been used according to label directions for refractory
peripheral neuropathy caused by eosinophilic granulomatosis with
polyangiitis/Churg-Strauss syndrome since 2010 in Japan, and it has been
reported to improve polyneuropathy and cardiac function, as well as to have
a steroid sparing effect. In addition, a clinical trial to evaluate the efficacy for
MPA with peripheral neuropathy has been initiated. Thus, IVIg might
improve renal and patient survival in RPGN, although evidence is lacking

thus far and there is a need for further evaluation in clinical trials.

CQ 17. Is maintenance therapy with corticosteroids alone recommended for

improving renal function and survival in patients with RPGN?

Recommendation grade: A

In patients with ANCA-positive RPGN, low-dose corticosteroids have been




shown to improve renal function and survival. We recommend corticosteroids

as maintenance therapy for these patients.

Recommendation grade: A

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), low-dose corticosteroids have been shown to improve renal
function and survival. We recommend corticosteroids as maintenance

therapy for these patients.

Recommendation grade: B

In patients with anti-GBM antibody glomerulonephritis presenting with
RPGN, low-dose corticosteroids have been shown to improve renal function
and survival. We recommend corticosteroids as maintenance therapy for

these patients.

[Summary]

Maintenance immunosuppressive therapy for RPGN may prevent relapse,
although it may also increase the risk of opportunistic infection. Therefore, it
1s necessary to consider the total duration of treatment and the dose of
corticosteroids in maintenance therapy to prevent relapse and opportunistic

infection.

1) ANCA-positive RPGN

We recommend a corticosteroid dose of <10 mg/day orally as maintenance
therapy, and suggest continuing administration for 12—18 months in patients
who remain in complete remission. A study reported that a reduction rate
>0.8 mg/month was associated with a higher relapse rate. Shortening the
treatment period should be considered in aged or dialysis-dependent
patients.

2) Lupus nephritis presenting with RPGN
We recommend continuing low-dose corticosteroids (5—7.5 mg/day) orally as

maintenance therapy in patients with lupus nephritis presenting with
RPGN.

3) Anti-GBM antibody-positive RPGN

There is rare evidence suggesting the efficacy of low-dose corticosteroids in
patients with anti-GBM antibody-positive RPGN. We suggest continuing
corticosteroids for 6-12 months as maintenance therapy.




CQ 18. What should be the reduction rate of oral corticosteroids?

Recommendation grade: B
We recommend a reduction of oral prednisolone dose to 20 mg within 8 weeks
at the initial therapy and a reduction rate of <0.8 mg/month during

maintenance therapy.

[Summary]

We recommend a reduction of the oral prednisolone dose to 20 mg within 8
weeks at the initial therapy to prevent opportunistic infection. However, a
too early decrease in the amount of steroid was reported to be a risk factor
for relapse, and the recommended reduction rate of the oral prednisolone

dose during maintenance therapy is <0.8 mg/month.

CQ 19. Is maintenance therapy with immunosuppressive agents
recommended for improving renal function and survival in patients with
RPGN?

Recommendation grade: B

In patients with ANCA-positive RPGN, the addition of immunosuppressive
agents to corticosteroids in the maintenance therapy has been shown to
improve renal function and survival. We recommend immunosuppressive

agents with corticosteroids as maintenance therapy for these patients.

Recommendation grade: A

In patients with lupus nephritis presenting with RPGN (class IV and some
class III cases), the addition of immunosuppressive agents to corticosteroids
in the maintenance therapy has been shown to improve renal function and
survival. We recommend immunosuppressive agents with corticosteroids as

maintenance therapy for these patients.

Recommendation grade: C1

In patients with anti-GBM antibody-positive RPGN, the addition of
Immunosuppressive agents to corticosteroids in the maintenance therapy
may improve renal function and survival. We recommend the use of
Immunosuppressive agents with corticosteroids as maintenance therapy for

these patients.

[Summary]
Maintenance immunosuppressive therapy for patients with RPGN may




prevent relapse; however, it may also increase the risk of opportunistic
infection. Therefore, it is necessary to consider immunosuppressive agents as
maintenance therapy to prevent relapse and opportunistic infection. We
recommend treatment with azathioprine or mizoribine in patients with
ANCA-positive RPGN, and mycophenolate mofetil or azathioprine in
patients with lupus nephritis presenting with RPGN as maintenance
therapy to prevent relapse.

1) ANCA-positive RPGN

The effectiveness of cyclophosphamide along with azathioprine, mizoribine,
mycophenolate mofetil, and methotrexate as immunosuppressive agents in
patients with ANCA-associated vasculitis has been reported. We recommend
either azathioprine or mizoribine in combination with corticosteroids as
maintenance therapy in patients with ANCA-positive RPGN, to prevent

relapse.

2) Lupus nephritis presenting with RPGN

The effectiveness of azathioprine and mycophenolate mofetil as
Immunosuppressive agents in patients with lupus nephritis has been
reported. We recommend either azathioprine or mycophenolate mofetil in
combination with corticosteroids as maintenance therapy in patients with

lupus nephritis presenting with RPGN, to prevent relapse.

3) Anti-GBM antibody-positive RPGN

There is rare evidence in patients with anti-GBM antibody-positive RPGN.
We suggest continuing corticosteroids and immunosuppressive agents
(azathioprine, etc.) for 6-12 months as maintenance therapy.

CQ 20. Does trimethoprim/sulfamethoxazole improve renal prognosis and

life prognosis?

Recommendation grade: A

The use of trimethoprim/sulfamethoxazole (TMP/SMX) improves life
prognosis in RPGN. Therefore, prophylactic use of TMP/SMX is
recommended in patients with RPGN treated with immunosuppressive
therapy.

Recommendation grade: not graded




The effects of TMP/SMX on renal prognosis have not been clarified.

[Summary]

The rate of pneumocystis pneumonia (PCP) without the prophylactic use of

TMP/SMX has been reported to be 4.0% or 17.6% in Japan. In other
countries, the rate of PCP has been reported to be 1%, 6%, or 20%. The doses
of corticosteroids and cyclophosphamide used may be related with the
incidence. The mortality rate after the onset of PCP has been reported to be

9-60%. When TMP/SMX was administered, a 91% reduction of PCP
incidence rate was observed and PCP-related mortality was significantly
reduced according to a systematic review and meta-analysis of randomized
controlled trials of PCP prophylaxis for immunocompromised
non-HIV-infected patients.
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Figure 1. Treatment algorithm for ANCA-positive RPGN and CQs
(changed from reference: the RPGN clinical practice guide 2011 by the Progressive Renal
Disease Research, from the Ministry of Health, Labour and Welfare of Japan

ANCA-positive RPGN CQ1l 2 6
Evaluate clinical grade, age, and cQ 712
dependency on dialysis
Initial therapy \l/
Treatment A Treatment B Treatment C
CQ 8 CcQ 9 CQ 10]11
) Taper to less than 20 mg/day of oral PSL
Maintenance therapy v

OCS without or with immunosuppressive drugs

CQ 16 17 18 19

For older patients over 70 years, lower-grade treatment may be
considered including the regimen without pulse methylprednisolone

At the specialized hospital, higher-grade treatment may be considered
under careful management irrespective of age and clinical grades.

Please see other treatments (CQ 13 for Rituximab therapy, CQ 14 for
Plasma exchange therapy, CQ15 for anti-coagulation and anti-platelet
therapy, and CQ20 for co-trimoxazole therapy).

RPGN rapidly progressive glomerulonephritis PSL prednisolone OCS: oral
corticosteroid



CQ on diagnosis and treatment

Table 1. Treatment choices by clinical grades, age, and dependency on dialysis

Oor O A B
Oor O B C

Table 2. The clinical grading system for predicting RPGN patient prognosis

(0] [Cr]<3 <60 No <2.6
1 3 [Crl<e6 60-69 2.6-10
2 6 [Cr] 70 Yes > 10
3 Dialysis

*values at the time of treatment initiation

2

2
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O 0
O 3
O 6
O 8
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CQ on diagnosis and treatment

Table 3. Treatment regimen

Grade Treatment regimen

A Oral corticosteroid alone
(Prednisolone 0.6-1.0 mg / kg / day)

Pulse Methylprednisolone, followed by oral corticosteroid
B (Pulse methylprednisolone 500-1,000 mg i.v. daily X 3 days,
followed by oral prednisolone 0.6-0.8 mg/kg/day)

Pulse Methylprednisolone, followed by oral corticosteroid + oral CY
(Pulse methylprednisolone 500-1,000 mg i.v. daily x 3 days,
C followed by oral prednisolone 0.6-0.8 mg/kg/day + oral CY 25-100 mg/day)

Table 4. Pulsed CYC reductions for renal function and age

Age (years) Creatinine, 1.7-3.4 mg / dLL Creatinine, 3.4-5.7 mg / dL
<60 15 mg / kg / pulse 12.5mg / kg / pulse
Bl 12.5mg / kg / pulse 10 mg / kg / pulse
70 10 mg / kg / pulse 7.5 mg / kg / pulse

adapted from BSR and BHPR guideline for the management of adults with ANCA-associated
vasculitis, 2014



CQ on diagnosis and treatment

The algorithm for diagnosis and treatment with corresponding CQs are shown in Figure 2.

RPGN

ANCA, ANA, Immune complex, anti-GBM ab ‘ cQ1-2 3

Renal bopsy  €Q 4

‘ Glomerular deposition pattern for imm'unoglobulins by immunofluorescence study ‘

Pauci—immuLepattern GranJlar pattern Line:}r pattern
( anti-GBM disease )

ANCA negative CQ 5 ANCA positive

CQ 6 MPO-ANCA PRS-XNCA cQ 6

cQ 7 Age;70 Age I;O

OCS alone : CcQ 89
Initiation therapy OCS+1S: CQ 10 1112
RTX, PEx, IVIG etc.: CQ 13 14 15 '16

Maintenance therapy OCS only or £7=1& OCS+IS CQ 17:18 +19 20

OCS :oral corticosteroid  IS:immunosuppressant
PEx: plasma exchange RTX: rituximab IVIG : intravenous immunoglobulin

Figure 2. Differential diagnosis of RPGN and treatment options.
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Preface

1. Background of this guideline

In Japan, original researches on nephrotic syndrome (NS) were initially
performed by the Ministry of Health, Labour and Welfare (MHLW) NS
research group. The first definition of NS was reported by the MHLW NS
research group in 1973. Subsequently, the criteria for treatment effects were
documented in 1974. Based on the continued clinical researches and social
actions by the HLWM NS research group, the definition of refractory NS was
determined in 1999. NS already treated with various agents, including
steroids, that does not reach complete or incomplete remission within 6
months after the initiation of treatment is known as refractory NS.

In 2002, the HLWM NS research group published the “Guideline for
Refractory Nephrotic Syndrome (Adult Cases).” This was the first NS
guideline in Japan. Consequently, this group and the Japanese Society of
Nephrology (JSN) published the second guideline, “Guideline for Nephrotic
Syndrome,” in 2011. Currently, the collaborative working group of the MHLW
and JSN aimed to publish and establish the third NS guideline in 2014. The
new guideline aims to provide recommendations in clinical settings according
to evidence-based medicine and it uses a description of clinical questions
(CQs) according to the policy of publication for the clinical practice guidelines
of the Medical Information Network Distribution Service (MINDS).

In 2012, an international guideline for glomerulonephritis, including NS, the
“Guideline for Glomerulonephritis,” was published by the Kidney Disease
Improving Global Outcome (KDIGO). Thus, the working group of the third
NS guideline examined the contents of the KDIGO guideline as an important
reference and re-evaluated Japanese treatment strategy in the past and the
contents of previous guidelines already published in our country. We
attempted that the third clinical guideline was considered to be appropriate

for recent clinical practices for NS in Japan.

2. The Intended Purpose, Anticipated Users, and Predicted Social
Significance of the Guidelines

The third NS guideline is intended as a reference for physicians engaging in
the treatment of patients with NS. Practical clinical information on NS was

included in this guideline for both specialists and nonspecialists of nephrology.



We described essential knowledge concerning NS in the first part and
proposed many CQs associated with treatment in the later part. The response
to each question was written as a statement with a recommendation grade.
In the last part, we proposed a summary of a treatment strategy. In this
summarized strategy, we proposed new treatment ideas based on previous
ideas. The new strategy with algorithm figures may be helpful for the decision
for treatment by physicians seeing nephrotic patients.

We found only limited articles on the treatments of adults with NS. The
number of subjective patients was small in these articles. Therefore, the
strategy addressed in this guideline did not absolutely force physicians to
follow the stereotyped protocol, but rather we expected that our strategy
would be helpful in decision making for the treatment of an individual patient
with NS. Because aging patients with NS having various complications are
increasing, the individual decision for the treatment of each patient is also
necessary. We want to strongly insist that this guideline is not a decision basis

for medical malpractice lawsuits or trials.

2. Patients within the scope of the guidelines

This guideline is intended as a reference for the treatment of patients with
primary NS. In the preparation process of the guideline, we used evidence
articles of pediatric patients if we could not find evidence articles of adult
patients. In a part of the guideline, we referred to non-nephrotic cases.
Recurrent NS occurring after kidney transplantation and NS associated with
pregnancy were excluded from this guideline. For pregnant cases with NS,
we hope that you refer to the “Clinical Guideline for Pregnancy of Kidney
Disease Patients” that was edited by the JSN.

3. Preparation procedure

At first, we collected evidence articles available for guideline preparation. The
working group of the NS guideline was set up. Nephrologists with sufficient
knowledge and experience voluntarily participated in this working group.

On September 9, 2011, a progressive kidney disease research group supported
by the MHLW research foundation, which acts to control refractory disease,
opened the first collaborative meeting concerning 4 major nephrology
diseases, including IgAN, NS, rapidly progressive glomerulonephritis, and

polycystic kidney disease. Dr. Tsuguya Fukui, the president of St. Luke’s



International Hospital, was invited as an adviser of this meeting. The
members of the 4 working groups of the guideline learned the significant
meaning of the guideline and the procedures for guideline preparation from
his lecture. Thereafter, we began to write our guideline using common
concepts.

Consequently, our working group of the NS guideline determined CQs with
the Delphi method and free cross-talk communication. The survey of
reference articles was performed using the PubMed database. For a basic
survey, evidence articles were collected from already published papers until
July 2012, and important articles were selected on demand from papers
published after July 2012. Through several working group meetings and E-
mail discussions, our working group summarized the contents of the NS
guideline. In addition, several collaborative meetings concerning the 4 major
kidney diseases, IgAN, NS, rapidly progressive glomerulonephritis, and
polycystic kidney disease, were opened. In these meetings, the first CQs were
properly revised. From August 2013 to October 2013, our working group
asked for a review of the guideline by designated reviewers belonging to
related academic societies. At the same time, we announced that we welcomed
public comments from the members of the JSN. According to the suggestions
from reviewers and public comments, we revised our guideline, established
the final version, and publically answered the comments on the home page of
the JSN.

4. Contents of the guideline

The contents of this guideline are related to those in Chapter 11 of the “2013
CKD Clinical Guideline Based on Evidence” and the guidelines for the 4 major
kidney diseases, IgA nephropathy, NS, rapid progressive glomerulonephritis,
and polycystic kidney, which were created based on research on progressive

kidney diseases that was funded by scientific research aid from the MHLW.

5. Evidence levels and recommendation grades

Evidence was classified into 6 levels based on study design, and it was
arranged roughly from the most reliable study type (Level 1) to the least
reliable (Level 6). These levels do not necessarily represent rigorous scientific
standards; they are intended for use as a convenient reference for quickly

assessing the significance of various clinical data during the physician’s



decision-making process.

[Evidence Levels]

Level 1: Systematic review/meta-analysis.

Level 2: At least 1 randomized controlled trial (RCT).

Level 3: Anon-RCT.

Level 4: An analytical epidemiologic study (cohort study or case-control
study) or a single-arm intervention study (no controls).

Level 5: A descriptive study (case report or case series).

Level 6: Opinion of an expert committee or an individual expert, which is not

based on patient data.

However, for systematic review/meta-analysis, the evidence level was decided
based on the designs of underlying studies. If underlying study designs were
mixed, the lowest level underlying the study was used to determine the
overall evidence level. For example, meta-analysis of cohort studies would be
Level 4, but the same Level 4 would also be assigned to meta-analysis
including both RCTs and cohort studies.

In addition, a decision based on committee consensus was that all
subanalyses and post hoc analyses of RCTs should be categorized at evidence
Level 4. Accordingly, it was decided that the evidence level of findings
representing the primary endpoints of a RCT would be Level 2, but that the
evidence level of findings that were determined through subanalysis or post
hoc analysis of that RCT would be Level 4.

When a statement related to a certain treatment was presented,
consideration was given to the level of evidence serving as the basis of that

statement, and a recommendation grade was assigned as follows:

[Recommendation Grades]
Grade A: Strongly recommended because the scientific basis is strong.
Grade B: Recommended because there is some scientific basis.
Grade C1: Recommended despite having only a weak scientific basis.
Grade C2: Not recommended because there is only a weak scientific basis.
Grade D: Not recommended because scientific evidence shows treatment to

be ineffective or harmful.



If we found only a weak scientific basis for a certain statement concerning
treatment, the members of the committee discussed the matter and decided
on C1 or C2 for the recommendation grade. Thus, discrimination between C1

and C2 statements was based on expert consensus.

7. Issues on the preparation of this guideline

(1) Little evidence on Japanese patients

Compared with evidence articles regarding NS in foreign adult patients and
Japanese children, evidence articles concerning Japanese adults with NS are
less. Therefore, our statements were strongly affected by evidence from
overseas countries and children with NS. It is doubtful whether the evidence
from overseas country is suitable for Japanese nephrotic patients. Therefore,
we paid careful attention to differences in the clinical status of NS between
overseas countries and Japan. In Japan, observational and intervention
studies of adults with NS have gradually progressed, and further active
studies are expected in this field.

(2) Compatibility with the CKD clinical guideline and past NS guidelines

We paid careful attention to compatibility with the contents of Chapter 11 of
the “2013 CKD Clinical Guideline.” There were no major conflict points
between the current guideline and the past 2 guidelines, the “Guideline for
Refractory Nephrotic Syndrome (Adult Cases)” and the “Guideline for
Nephrotic Syndrome.” The current guideline was prepared according to the
policy of the MINDS. The previous Japanese NS guidelines were not
compliant with that policy. Therefore, some statements of the current
guideline were distinct from the statements of previous guidelines. The
statements and algorithm of this guideline were determined by mutual
understanding of members belonging to the working group.

(3) Issues on medical resources

In general, the clinical guideline must consider medical resources associated
with recommended statements. However, the current guideline did not
discuss issues on medical cost; thus medical financial problems did not affect
the contents of our guideline. In the next guideline, this point may be included.
(4) Guideline reflecting the opinions of patients

During the preparation processes of the clinical guideline, we needed to
introduce the opinions of patients. However, this time, we unfortunately could

not include the opinions of patients. We should refer to the opinions of



patients in the next guideline, particularly in the case that the guideline is

used for patients.

8. Financial sources and conflict of interest

All financial sources for this guideline were paid by the JSN and used for
traffic fees, conference fees, etc. No payments were made to the members of
the working group of this guideline.

All members of the working group of the guideline submitted documents for
their conflicts of interest to the JSN. The submitted documents were kept
with the JSN. We were asked to revise the guideline according to the
suggestions from many reviewers from associated societies to avoid conflicts
of interest. We asked for public comments from the members of the JSN.

Finally, we revised this guideline referring to the suggestions from reviewers.

9. Publication and Future Revisions

(1) Public information on the guideline

This guideline was published in the Japanese version of the journal of the
JSN and was concurrently released as a book in Japanese (by Tokyo Igakusha,
Tokyo). This guideline was also uploaded to the homepage of the JSN. An
English-translated condensed version was published in Clinical and
Experimental Nephrology, which is the English version of the journal of the
JSN. We hope this guideline will also be published on the MINDS website.
Finally, we are planning to inform general physicians and medical staff
regarding the contents of this guideline for the purpose of education them on
the clinical strategy for NS.

(2) Practice and adherence to this guideline

We are planning to evaluate the states of practice and adherence to this
guideline through a survey on the practical acts in the issue with grade B
recommendation.

(3) Setting of necessary research themes in the future

From the statements with a C1 recommendation, we will choose new research
questions and determine the necessary research themes in the CKD field.
This point will be discussed in the Committee of CKD Action of the JSN.
Active clinical research on the treatment strategy that focuses on Japanese
adult patients with NS using approved immunosuppressive agents in our

country are absolutely necessary because our country has approved only



limited immunosuppressive agent use in the insurance system compared with
overseas countries.

(4) Plan for revision

Revision of this guideline should be done 3 or 5 years later because new
evidence is gradually increasing and new immunosuppressive agents are
expected to be approved in the insurance system. At that time, we must

document information from the perspective of patients and medical economy.



Content
I. Disease entity - Definition (Pathogenesis)]

II. Diagnosis
1. Symptomatology « Clinical manifestation

2. Laboratory findings

III. Epidemiology + Prognosis
1. Incidence - Prevalence - Recurrence rate
2. Remission rate - Nonresponsive rate + Renal prognosis

3. Incidence of complication

IV. Treatment
1. Clinical questions for treatment
1) Minimal change nephrotic syndrome - Focal segmental

glomerulosclerosis
CQ 1. Is oral steroid recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic
syndrome?
CQ 2. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic
syndrome?
CQ 3 . Is steroid therapy recommended for reducing urinary protein and
preventing the decline of renal function in focal segmental
glomerulosclerosis?
CQ 4. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in focal segmental
glomerulosclerosis?
CQ 5. Is the addition of immunosuppressive agents recommended for
reducing urinary protein level or preventing the decline of renal function
in frequently relapsing nephrotic syndrome?
CQ 6. Are immunosuppressive agents administered in conjunction with
steroids recommended for reducing urinary protein and preventing the
decline of renal function 1in steroid-resistant focal segmental

glomerulosclerosis?



2) Membranous nephropathy
CQ 7. Is no treatment or supportive treatment alone without
immunosuppressive agents recommended for reducing urinary protein
level and preventing the decline of renal function in membranous
nephropathy with nephrotic syndrome?
CQ 8. Is steroid-alone treatment recommended for reducing urinary
protein level and preventing the decline of renal function in membranous
nephropathy?
CQ 9. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in membranous nephropathy?
CQ 10. Is mizoribine recommended for reducing urinary protein level and
preventing the decline of renal function in membranous nephropathy?
CQ 11. Are alkylating agents recommended for reducing urinary protein
level and preventing the decline of renal function in membranous
nephropathy?
CQ 12. Are conservative treatments recommended for reducing urinary
protein level and preventing the decline of renal function in membranous

nephropathy showing a non-nephrotic range of proteinuria?

3) Membranoproliferative glomerulonephritis
CQ 13. Is steroid treatment recommended for reducing urinary protein
level and preventing the decline of renal function in idiopathic

membranoproliferative glomerulonephritis showing nephrotic syndrome?

4) Steroid treatment
CQ 14. Is oral steroid treatment recommended during intervals between
steroid pulse treatments (i.e., at days when no steroid pulse treatment is
given)?
CQ 15. Is the increase of oral steroid doses or the change of administration
routes recommended for patients with systemic edema?
CQ 16. Is alternate-day administration as a means of steroid dose
reduction effective for inhibiting the incidence of adverse effects?
CQ 17. Is reducing the steroid dose compared with that of the first
treatment recommended for the treatment of recurrent nephrotic
syndrome?
CQ 18. Is there a standard period for steroid maintenance therapy after



nephrotic syndrome has remitted?
5) Immunosuppressive agents not allowed by medical insurance (at the time

of description of this guideline in 2013)
CQ 19. Is rituximab recommended for reducing urinary protein level and
preventing the decline of renal function in nephrotic syndrome?
CQ 20. Is mycophenolate mofetil recommended for reducing urinary
protein level and preventing the decline of renal function in nephrotic
syndrome?
CQ 21. Is azathioprine recommended for reducing urinary protein level and

preventing the decline of renal function in nephrotic syndrome?

6) Nephrotic syndrome in the elderly
CQ 22. Are immunosuppressive agents recommended for elderly patients

with nephrotic syndrome?

7) Adjunctive and supportive treatments
CQ 23. Are renin-angiotensin system (RAS) inhibitors recommended for
reducing urinary protein level in nephrotic syndrome?
CQ 24. Are diuretics recommended for reducing edema in nephrotic
syndrome?
CQ 25. Is albumin administration recommended to improve
hypoalbuminemia in nephrotic syndrome?
CQ 26. Are antiplatelet and anticoagulant agents recommended for
reducing urinary protein level and preventing thrombosis in nephrotic
syndrome?
CQ 27. Are statins recommended to improve dyslipidemia and life
prognosis in nephrotic syndrome?
CQ 28. Is ezetimibe recommended to improve lipid metabolism
abnormalities and life prognosis in nephrotic syndrome?
CQ 29. Is low-density lipoprotein (LDL) apheresis recommended for
reducing urinary protein levels in refractory nephrotic syndrome?
CQ 30. Is the extracorporeal ultrafiltration method (ECUM) recommended
for refractory edema and ascites in nephrotic syndrome?
CQ 31. Is the trimethoprim-sulfamethoxazole combination recommended
for preventing infectious disease during immunosuppressive therapy in

nephrotic syndrome?



CQ 32. Is immunoglobulin supply recommended for preventing infectious
disease in nephrotic syndrome?

CQ 33. Is treatment with antitubercular agents recommended for
preventing tuberculous infection in nephrotic syndrome?

CQ 34. Is immunosuppressive therapy recommended for patients with

hepatitis B-positive nephrotic syndrome?

8) Lifestyle and dietary instruction
CQ 35. Is the prevalence rate of cancer in patients with membranous
nephropathy higher than that in the general population?
CQ 36. Is bed rest/exercise restriction recommended in nephrotic
syndrome?
CQ 37. Is vaccination recommended in patients with nephrotic syndrome
during treatment with corticosteroids and immunosuppressive drugs?
CQ 38. Are there any preventive measures against steroid-induced femoral
head necrosis in nephrotic syndrome?
CQ 39. Is the avoidance of mental stress recommended to prevent the onset
and relapse of nephrotic syndrome?
CQ 40. Is a fat-restricted diet recommended to improve dyslipidemia and

life prognosis in nephrotic syndrome?



I. [Disease entity + Definition (Pathogenesis)]

Nephrotic syndrome is a clinical syndrome showing specific features of heavy
proteinuria and hypoalbuminemia or hypoproteinemia as its consequence. It
1s caused by increased permeability of serum protein through the damaged
basement membrane in the renal glomerulus. The definition of nephrotic
syndrome includes both massive proteinuria (>3.5 g/day) and
hypoalbuminemia (serum albumin <3.0 g/dL) (Table 1,4). Primary nephrotic
syndrome has no background diseases, whereas secondary mnephrotic
syndrome has any background diseases. As a result of massive proteinuria
and hypoalbuminemia, this syndrome is frequently accompanied by edema,
dyslipidemia, abnormalities in coagulation/fibrinolysis, reduced renal
function, and immunological disorders. The effect of treatment is determined

by the urinary protein level after treatment (Table 2,3).

II. [Diagnosis]

1. Symptomatology - Clinical condition

The predominant symptom of nephrotic syndrome is edema. In the early
phase, edema appears in local parts such as the eyelids; in the advanced
phase, generalized edema occurs with pleural effusion and ascites. Nephrotic
syndrome is sometimes induced by upper respiratory infection or allergic
reaction provoked by insect bites. It is important to evaluate the possibilities

of secondary glomerular diseases in elderly patients with nephrotic syndrome.

2. Laboratory findings

Patients with nephrotic syndrome show various urinary abnormalities and
renal dysfunction (Table 5,6). The degrees of proteinuria and hematuria differ
with each histological type of nephrotic syndrome. High urinary specific
gravity and various kinds of cast formation, including hyaline, granular, waxy,
and fatty, are frequently noticed in nephrotic syndrome. Hematological
abnormalities such as hypoalbuminemia, hypercholesterolemia, renal and
liver dysfunction, electrolyte disorders, coagulation/fibrinolysis disorders,
hormonal disorders, and anemia are usually found in patients with nephrotic

syndrome.



II1. [Epidemiology - Prognosis]

1. Incidence - Prevalence - Recurrence rate

The researchers of the Committee for the Standardization of Renal
Pathological Diagnosis and the Working Group for the Renal Biopsy Database
of the Japanese Society of Nephrology had set up the J-RBR/J-KDR (Japan
Renal Biopsy and Kidney Disease Registry) since 2007, and the epidemiology
of nephrotic syndrome in Japan was gradually revealed. In the analysis of
cases registered to the J-RBR until the end of 2010, primary glomerular
disease was the most frequently occurring glomerular disease and diabetic
nephropathy was the most frequent among the secondary glomerular diseases.
The total cases of membranous nephropathy (MN) and minimal change
nephrotic syndrome (MCNS) were close to 80% among the primary
glomerular diseases. In the analysis of nephrotic syndrome patients aged >65
years, the ratios of diabetic nephropathy and amyloid nephropathy were
highest, next to primary glomerular disease .

MCNS, focal segmental glomerulosclerosis (FSGS), MN, and
membranoproliferative glomerulonephritis are known to relapse frequently.
However, a wide range of relapse rates was reported in previous articles; thus,
prospective follow-up surveys such as the Japanese Nephrotic Syndrome
Cohort Study (JNSCS) are expected to provide precise rates.

2. Remission rate - Nonresponsive rate + Renal prognosis

Remission rates, nonresponsive rates, and prognosis vary across the
histological types of nephrotic syndrome. MCNS shows a higher remission
rate of >290%, whereas the recurrence rate is also higher at 30—70%. Compared
with MCNS, FSGS shows a lower remission rate and poorer renal prognosis
resulting in end-stage renal disease. About half of the cases of FSGS are
nonresponders to steroid treatment. The responsive rates and renal prognosis
vary across the variant types of FSGS. In the data in Japan, the renal survival
rate was 33.5% at the 20-year follow-up examination. MN showed a high
remission rate in Japanese patients. Complete or incomplete remission by
single steroid treatment was achieved in 73.1%. Approximately 30% of cases
showed spontaneous remission. However, the renal survival rate was 59% at

the 20-year follow-up examination.

3. Incidence of complications



Various complications develop in patients with nephrotic syndrome. Although
cohort studies performed abroad revealed a high incidence of cardiovascular
events, the actual state in Japan seems to be different. Treatment with
glucocorticoids and/or immunosuppressants, and nephrotic syndrome itself,
often make patients susceptible to infection, the true rate of which remains
to be determined. Reports from abroad also highlighted a high incidence of
thromboembolic events. Furthermore, the westernized lifestyle makes the
Japanese population more susceptible to thrombosis and therefore should
receive research attention. Malignant tumors have been considered a common
complication in patients with nephrotic syndrome. However, according to
recent surveys, the co-occurrence rate of malignant tumors with nephrotic
syndrome seems relatively low in Asian countries such as Japan and China
compared with that in Western countries. Acute renal failure is another
representative complication in patients with nephrotic syndrome, especially
in the elderly.

V. [Clinical Questions for Treatment]
1. Treatment of glomerular diseases
[Minimal change nephrotic syndrome and focal segmental

glomerulosclerosis]

CQ1. Is oral steroid recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic

syndrome?

Recommendation grade: B

In minimal change nephrotic syndrome, we recommend oral steroids be
prescribed for reducing urinary protein level at the initial treatment.
Recommendation grade: C1

In minimal change nephrotic syndrome, we recommend oral steroid alone be
prescribed for preventing the acute decline of renal function at the initial
treatment.

Recommendation grade: not graded

Steroid pulse therapy may be considered when absorption of oral steroids

seems difficult.

[Summary]

Oral steroid therapy is usually administered as the initial treatment for



minimal change nephrotic syndrome. In the evaluation of efficacy, a high
response rate of >90% was found. Steroid pulse therapy may be considered
when absorption of oral steroids seems difficult because of intestinal edema,

diarrhea, and other conditions.

CQ2. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic

syndrome?

Recommendation grade: C1

In minimal change nephrotic syndrome, we recommend prescribing
cyclosporine with steroid for reducing urinary protein level in steroid-
resistant and relapsing cases.

Recommendation grade: not graded

However, it is not clear whether cyclosporine is effective for preventing the

decline of renal function.

[Summary]

Compared to steroid alone treatment, the combination treatment of
cyclosporine and steroid is effective for reducing urinary protein level and
shortening the duration of achieving remission in relapsing cases of minimal
change nephrotic syndrome. However, it is not clear whether cyclosporine is

effective for preventing the decline of renal function.

CQ3. Is steroid therapy recommended for reducing urinary protein level and
preventing the decline of renal function in focal segmental

glomerulosclerosis?

Recommendation grade: C1

In focal segmental glomerulosclerosis, we recommend steroid therapy be
prescribed for reducing urinary protein level and preventing the decline of
renal function at the initial treatment.

Recommendation grade: not graded

Steroid pulse therapy may be considered when absorption of oral steroids
seems difficult.

[Summary]

Oral steroid therapy as an initial treatment i1s effective for focal segmental
glomerulosclerosis, showing a remission induction rate of 20-50%. However,
the efficacy of steroids varies depending on histological variants. The




concomitant use of immunosuppressants is necessary for steroid-resistant

cases.

CQ4. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in focal segmental

glomerulosclerosis?

Recommendation grade: C1

In focal segmental glomerulosclerosis, we recommend the combination
treatment of cyclosporine and steroid be prescribed for reducing urinary
protein level.

Recommendation grade: not graded

The combination treatment of cyclosporine and steroid seems to be effective
for preventing the decline of renal function in focal segmental

glomerulosclerosis.

[Summary]

The combination treatment of cyclosporine and steroid is effective for
inducing remission in focal segmental glomerulosclerosis. Evidence showing
that the combination treatment of cyclosporine and steroid is effective for
preventing the decline renal function is limited; however, some extent of
efficacy 1s expected. The possibilities of cyclosporine nephrotoxicity with the

long-term use of the drug are unclear.

CQ5. Is the addition of immunosuppressive agents to steroid recommended
for reducing urinary protein level or preventing the decline of renal function

in frequently relapsing nephrotic syndrome

Recommendation grade: C1

In frequently relapsing nephrotic syndrome in adults, we recommend
cyclosporine or cyclophosphamide be additionally prescribed with steroid for
reducing urinary protein level.

Recommendation grade: C1

The addition of mizoribine to steroid decreases the relapse rate of frequently
relapsing nephrotic syndrome in children; however, it is not known whether
the same is true in adults. Mizoribine may be considered depending on the
cases.

Recommendation grade: not graded




It is not clear whether the addition of cyclosporine, cyclophosphamide, or

mizoribine to steroid can inhibit the decline in renal function.

[Summary]

The addition of oral cyclosporine or cyclophosphamide to steroid is effective
for the reduction of urinary protein level in frequently relapsing nephrotic
syndrome in adults. However, the efficacy of mizoribine is unknown.
Although renal function might be preserved by maintaining complete
remission, there is no clear evidence indicating that these additional
immunosuppressive agents are effective for preventing the decline of renal

function.

CQ6. Are additional immunosuppressive agents to steroid recommended for
reducing the urinary protein level and preventing the decline of renal

function in steroid-resistant focal segmental glomerulosclerosis?

Recommendation grade: C1

In steroid-resistant focal segmental glomerulosclerosis in adults, we
recommend additional cyclosporine (3.5 mg-kgl-day!) treatment with low-
dose steroids for reducing urinary protein.

Recommendation grade: not graded

However, it is not known whether the addition of other immunosuppressive
agents is effective for reducing the urinary protein level and preventing the
decline of renal function in steroid-resistant focal segmental

glomerulosclerosis in adults.

[Summary]

The addition of cyclosporine is effective for reducing the urinary protein level
in steroid-resistant focal segmental glomerulosclerosis in adults. Maintaining
the remission of nephrotic syndrome is associated with preventing the decline
of renal function. However, the addition of chlorambucil and mycophenolate
mofetil is not superior to that of cyclosporine for reducing urinary protein
level. There are no sufficient data indicating that these immunosuppressive
agents have direct renoprotective effects in adult cases of steroid-resistant

focal segmental glomerulosclerosis




[Membranous nephropathyl

CQ7. Is no treatment or supportive treatment alone without
immunosuppressive agents recommended for reducing the urinary protein
level and preventing the decline of renal function in membranous

nephropathy with nephrotic syndrome?

Recommendation grade: C1

In some patients with membranous nephropathy with nephrotic syndrome,
we suggest that no treatment or supportive treatment alone without
Immunosuppressive agents may reduce the urinary protein level.
Recommendation grade: not graded

We do not recommend no treatment or supportive treatment alone without
Immunosuppressive agents in the long term because it cannot prevent
declining renal function in patients with membranous nephropathy showing

nephrotic syndrome.

[Summary]

No treatment or supportive therapy alone without immunosuppressive
agents is effective for reducing the urinary protein level in some patients with
membranous nephropathy showing nephrotic syndrome; however, these are
not expected to prevent the decline of renal function. In particular, this type
treatment may worsen the renal prognosis of patients with severe urinary

protein excretion.

CQ8. Is steroid-alone treatment recommended for reducing the urinary
protein level and preventing the decline of renal function in membranous

nephropathy?

Recommendation grade: C1

In membranous nephropathy, we recommend steroid-alone treatment for
preventing the decline of renal function.

Recommendation grade: not graded

It is not clear whether treatment with steroid alone is effective for reducing

the urinary protein level.

[Summary]

Compared with no treatment, steroid-alone treatment is not effective for
reducing the urinary protein level in membranous nephropathy. In a
retrospective study in Japanese patients with membranous nephropathy, the

remission rates did not show any significant differences between three




treatment groups (steroid alone, steroid and cyclophosphamide, and
supportive treatment); however, treatment with steroid alone and the
combination of steroid and cyclophosphamide showed significant
effectiveness in preventing the decline of renal function compared with

supportive treatment.

CQ9. Is cyclosporine recommended for reducing the urinary protein level and

preventing the decline of renal function in membranous nephropathy?

Recommendation grade: C1
In steroid-resistant membranous nephropathy, we recommend the
combination of steroid and cyclosporine be given for reducing the urinary

protein level and preventing the decline of renal function.

[Summary]

The combination treatment with steroid and cyclosporine is effective for
reducing the urinary protein level and preventing the decline of renal
function compared with treatment with steroid alone. Between steroid with
cyclosporine and steroid with alkylating agents, the superiority of treatment
with steroid and cyclosporine has not been recognized.

CQ10. Is mizoribine recommended for reducing the urinary protein level and

preventing the decline in renal function in membranous nephropathy?

Recommendation grade: C1

In steroid-resistant or refractory membranous nephropathy, we suggest that
the addition of mizoribine is effective for reducing the urinary protein level.
Recommendation grade: not graded

It is not clear whether the addition of mizoribine is effective for preventing

the decline in renal function.

[Summary]

It has been reported that the addition of mizoribine to steroid reduces the
urinary protein level in patients with membranous nephropathy. However,
this effect of mizoribine has not been confirmed in appropriately sized
randomized control trials. The dose of mizoribine should be carefully reduced

in patients with chronic renal failure.




CQ11. Are alkylating agents recommended for reducing the urinary protein
level and preventing the decline of renal function in membranous

nephropathy?

Recommendation grade: C1

In membranous nephropathy, we recommend the addition of
cyclophosphamide to steroid for reducing the urinary protein level and
preventing the decline of renal function. Because of the frequent adverse
effects and the very few evidences showing the efficacy of alkylating agents
in Japanese patients, we suggest that the use of alkylating agents be

considered carefully.

[Summary]

In overseas countries, it is generally accepted that the combination treatment
with steroid and alkylating agents is superior to steroid-alone treatment for
inducing the remission of nephrotic syndrome in membranous nephropathy.
Although the study is retrospective, the results suggest that the efficacy of
steroid-alone treatment is similar to that of the combination treatment with
steroid and alkylating agents in Japanese patients. Attention should be given
to the high frequency of adverse effects of alkylating agents.

Cyclophosphamide has fewer adverse effects than chlorambuecil.

CQ12. Are conservative treatments recommended for reducing the urinary
protein level and preventing the decline of renal function in non-nephrotic

membranous nephropathy?

Recommendation grade: C1

In some patients with non-nephrotic membranous nephropathy, we suggest
that conservative treatment with RAS inhibitors, lipid-lowering agents, or
antiplatelet agents may be effective for reducing the urinary protein level in
some cases.

Recommendation grade: not graded

However, it 1s not clear whether those conservative treatments are effective

for preventing the decline of renal function.

[Summary]
Conservative therapies with RAS inhibitors, lipid-lowering agents, or
antiplatelet agents are effective for reducing the urinary protein level in some

patients with membranous nephropathy accompanied by a non-nephrotic




rage of proteinuria. However, these conservative treatments are not expected

to prevent the decline of renal function.

[Membranoproliferative glomerulonephritis]

CQ13. Is steroid recommended for reducing the urinary protein level and
preventing the decline of renal function in idiopathic nephrotic

membranoproliferative glomerulonephritis?

Recommendation grade: C1

In children with 1diopathic nephrotic membranoproliferative
glomerulonephritis, we suggest that steroid be prescribed for reducing the
urinary protein level and preventing the decline of renal function.

Although the benefit of steroid 1in adults with nephrotic
membranoproliferative glomerulonephritis is not known, we suggest that
steroids may be effective for reducing the urinary protein level and preventing

the decline of renal function in some adult patients.

[Summary]

Observational studies suggest that steroid is beneficial for reducing the
urinary protein level and preventing the decline of renal function in children
with idiopathic membranoproliferative glomerulonephritis. Although
evidences concerning the treatment of adult patients with idiopathic
membranoproliferative glomerulonephritis are inconsistent, we suggest that
steroid 1s the acceptable treatment agent in some adult patients with

idiopathic membranoproliferative glomerulonephritis.

2. How to use steroids

CQ14. Is oral steroid treatment recommended during intervals between
steroid pulse treatment (i.e., at days when steroid pulse treatment is not
given)?

Recommendation grade: not graded
Oral steroid treatment should be considered at least on days when steroid
pulse therapy is not given.

[Summary]
The half-life of methylprednisolone is short, i.e., 1-3 h, whereas that of oral
steroids is long, i.e., 12—36 h. Therefore, oral steroid treatment is considered

necessary on days when steroid pulse therapy is not given.




CQ15. Is the increase of oral steroid doses or the change in administration

routes recommended for patients with systemic edema?

Recommendation grade: C1
In patients with severe intestinal edema associated with systemic edema, we
suggest that increasing the dose of oral steroid or changing the prescription

routes be considered.

[Summary]
The efficacy of oral steroid seems to be diminished in patients with systemic
edema. Therefore, it may be necessary to consider intravenous steroid

therapy or steroid pulse therapy in patients with systemic edema.

CQ16. Is alternate-day steroid administration as a means of steroid dose

reduction effective for inhibiting the incidence of adverse effects?

Recommendation grade: Not graded
The efficacy of alternate-day steroid administration is not clear because there

are few relevant reports in adult nephrotic syndrome.

[Summary]
Limited evidence exists on whether alternate-day steroid treatment for
nephritis as a means of dose reduction is effective for inhibiting adverse

reactions. Further studies are warranted.

CQ17. In the treatment of recurrent nephrotic syndrome, is reducing the dose

of steroid compared with that of the first treatment recommended?

Recommendation grade: C1

We recommend that the steroid dose be decided appropriately depending on
the relapse condition of individual patients.

Recommendation grade: not graded

Concerning steroid treatment of recurrent nephrotic syndrome, opinions
differ about whether the dose should be the same or reduced compared with

that in the first treatment.

[Summary]

In steroid treatment of recurrent nephrotic syndrome, opinions differ about
whether the treatment should be different from the initial treatment. There
are two conflicting opinions: (i) recurrent nephrotic syndrome should be

treated in the same way as the initial treatment, and (ii) recurrent nephrotic




syndrome should be treated with prednisolone at a dose of 20—-30 mg/day. No
consensus has been reached.

CQ18. Is there a standard period for steroid maintenance therapy after

nephrotic syndrome has remitted?

Recommendation grade: C1

We recommend that a period for steroid maintenance treatment be set after
nephrotic syndrome has remitted.

Recommendation grade: not graded

The duration of this period should be decided according to the disease types

and pathologies of individual patients.

[Summary]
There 1s no clear evidence suggesting a standard period for steroid

maintenance therapy after nephrotic syndrome has remitted.

3. Immunosuppressive agents not allowed by medical insurance (at the time

of description of this guideline in 2013)

CQ19. Is rituximab recommended for reducing the urinary protein level and

preventing the decline of renal function in nephrotic syndrome?

Recommendation grade: C1

It is not clear whether rituximab is effective for reducing the urinary protein
level and preventing the decline of renal function. In cases of frequently
relapsing or steroid-resistant nephrotic syndrome, we suggest that rituximab
may be effective for reducing the urinary protein level and preventing the
decline of renal function. (The use of rituximab for nephrotic syndrome is not

allowed by medical insurance.)

[Summary]

Rituximab may be effective for reducing the urinary protein level in nephrotic
syndrome; however, clinical studies are rare in adult cases. Rituximab could
be an option for the treatment of nephrotic syndrome, but we cannot conclude

that it is an effective agent.

CQ20. Is mycophenolate mofetil recommended for reducing the urinary
protein level and preventing the decline of renal function in nephrotic

syndrome?




Recommendation grade: C1

It is not clear whether mycophenolate mofetil is effective for reducing the
urinary protein level and preventing the decline of renal function. In cases of
frequently relapsing or steroid-resistant nephrotic syndrome, we suggest that
mycophenolate mofetil may be effective for reducing the urinary protein level
and preventing the decline of renal function. (The use of mycophenolate

mofetil for nephrotic syndrome is not allowed by medical insurance.)

[Summary]

Mycophenolate mofetil may be effective for reducing the urinary protein level

in nephrotic syndrome; however, clinical studies are rare in adult patients
with nephrotic syndrome. Mycophenolate mofetil could be an option for the
treatment of nephrotic syndrome, but we cannot conclude that it is an
effective agent.

CQ21. Is azathioprine recommended for reducing the urinary protein level

and preventing the decline of renal function in nephrotic syndrome?

Recommendation grade: C2

In nephrotic syndrome, we do not recommend azathioprine as an initial
treatment because it is not clear whether this agent is effective for reducing
the urinary protein level and preventing the decline of renal function.
Recommendation grade: C1

We suggest that azathioprine may be prescribed as a second treatment agent
for the purpose of steroid dose reduction or in patients with steroid-resistant
nephrotic syndrome.

[Summary]

Azathioprine may be effective for reducing the urinary protein level in
nephrotic syndrome; however, clinical studies of adult cases of nephrotic
syndrome are rare. Azathioprine could be an option for the treatment of
primary nephrotic syndrome, but we cannot conclude that it is an effective
agent. We do not recommend this agent for initial treatment.




4. Nephrotic syndrome in the elderly

CQ22. Are immunosuppressive agents recommended for elderly patients with

nephrotic syndrome?

Recommendation grade: C1

In elderly patients with nephrotic syndrome, we recommend the careful use
of immunosuppressive agents, with adequate attention to adverse effects. The
efficacy and safety of immunosuppressive agents is unclear in elderly patients

with nephrotic syndrome.

[Summary]

Few clinical studies have evaluated the efficacy of immunosuppressive agents
in elderly patients with nephrotic syndrome; however, the efficacy for
reducing the urine protein level was reported to be similar to that in younger
patients. In contrast, the incidence rate of adverse effects in elderly patients
is higher than that in younger patients. The incidence rate of adverse effects

of chlorambucil is higher than that of cyclophosphamaide.

5. Adjunctive and supportive treatments

CQ23. Are renin-angiotensin system (RAS) inhibitors recommended for

reducing the urinary protein level in nephrotic syndrome?

Recommendation grade: B

In patients with hypertension and nephrotic syndrome, we recommend RAS
inhibitors for reducing the urinary protein level. It is not clear whether RAS
inhibitors are effective for patients with nephrotic syndrome without

hypertension.

[Summary]

A number of studies have shown that RAS inhibitors reduce the urinary
protein level n patients with membranous nephropathy,
membranoproliferative glomerulonephritis, and focal segmental
glomerulosclerosis with nephrotic syndrome; however, complete remission by
RAS inhibitors alone has been seldom reported. Furthermore, very little is
known about the effect of RAS inhibitors in patients with nephrotic syndrome

without hypertension.




CQ24. Are diuretics recommended for the reduction of edema in nephrotic

syndrome?

Recommendation grade: B

In edematous patients with nephrotic syndrome, we recommend oral
diuretics, particularly loop diuretics, for reducing edema.

Recommendation grade: B

The use of intravenous diuretics should be considered if the effect of oral

diuretics is insufficient, as they effectively reduce the volume of body fluids.

[Summary]

Oral loop diuretic monotherapy or oral loop diuretics combined with thiazide
diuretics are effective for edema reduction in patients with nephrotic
syndrome. Intravenous loop diuretics are considered appropriate for patients
with severe edema. No study has compared the effects of single injection,

multiple injection, and continuous injection.

CQ25. Is albumin administration recommended for improving

hypoalbuminemia in nephrotic syndrome?

Recommendation grade: D

Albumin administration does not improve hypoalbuminemia or edema in
patients with nephrotic syndrome and may exacerbate hypertension;
therefore, its use is not recommended in patients with nephrotic syndrome.
Recommendation grade: C1

However, in cases of severe shock or pulmonary edema, albumin

administration may have a temporary but useful effect.

[Summary]
It 1s not clear whether albumin administration improves edema or has a
diuretic effect in patients with nephrotic syndrome. Rather, it may exacerbate

hypertension.

CQ26. Are antiplatelet and anticoagulant agents recommended for reducing

the urinary protein level and preventing thrombosis in nephrotic syndrome?

Recommendation grade: C2
In nephrotic syndrome, we do not recommend antiplatelets and
anticoagulants because it is not clear whether these agents are effective for

reducing the urinary protein level when used as monotherapies.




Recommendation grade: C1

In nephrotic syndrome, we suggest that anticoagulants may be prescribed for
preventing thrombosis (preventative administration is not covered by
insurance). The efficacy of antiplatelet agents for preventing thrombosis is
not clear.

[Summary]

There is very little evidence to suggest that urinary protein levels are reduced
in patients with nephrotic syndrome by antiplatelet and anticoagulant
monotherapies; thus, their effectiveness is unclear. However, warfarin has

been reported to reduce the incidence of fatal pulmonary embolism.

CQ27. Are statins recommended to improve lipid metabolism abnormalities

and life prognosis in nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we recommend that statins be prescribed for lipid
metabolism abnormalities because they have been proven effective for
improving such conditions.
However, it 1s not clear whether statins inhibit the incidence of cardiovascular

disease and improve life prognosis.

[Summary]

Statins can lower triglyceride, total cholesterol, and LDL cholesterol levels
and increase HDL cholesterol levels in patients with nephrotic syndrome,
similar to its effect in healthy persons. However, there are no prospective
studies with primary endpoints such as the prevention of cardiovascular
disease or the improvement of life prognosis, and its effectiveness on

prognosis is unclear.

CQ28. Is ezetimibe recommended for improving lipid metabolism

abnormalities and life prognosis in nephrotic syndrome?

Recommendation grade: C2
In nephrotic syndrome, we do not recommend ezetimibe monotherapy
because it is not clear whether ezetimibe alone improves the lipid metabolism

abnormalities or life prognosis of patients.

[Summary]

Studies verifying the clinical effect of ezetimibe monotherapy in patients with




nephrotic syndrome have not been conducted, and the effect of this treatment

on improving dyslipidemia or life prognosis is unclear.

CQ29. Is LDL apheresis recommended for reducing the urinary protein levels

in patients with refractory nephrotic syndrome?

Recommendation grade: C1
In patients with refractory nephrotic syndrome and high LDL cholesterol

levels, we recommend LDL apheresis for reducing the urinary protein level.

[Summary]
LDL apheresis is reported to be effective in reducing the urinary protein

levels in approximately 50% of cases of refractory nephrotic syndrome.

CQ30. Is the extracorporeal ultrafiltration method (ECUM) recommended for

refractory edema and ascites in patients with nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we recommend the extracorporeal ultrafiltration
method (ECUM) for removing body fluids in refractory edema and ascites that

are difficult to control using drug-based treatment.

[Summary]
ECUM has been reported be effective in improving edema and ascites in
patients with nephrotic syndrome.

CQ31. Is the trimethoprim-sulfamethoxazole combination recommended for
preventing infectious diseases during immunosuppressive therapy of the

nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we recommend treatment with the trimethoprim-
sulfamethoxazole combination for preventing pneumocystis pneumonia

during immunosuppressive therapy.

[Summary]

Although there are no direct evidences in nephrotic syndrome, guidelines for
other similar immunosuppressive conditions recommend the prophylactic
administration of the trimethoprim-sulfamethoxazole combination for

pneumocystis pneumonia. Therefore, this drug combination is recommended




for preventing pneumocystis pneumonia during immunosuppressive therapy

of nephrotic syndrome.

CQ32. Is immunoglobulin supply recommended for preventing infectious

diseases in nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we suggest supplying immunoglobulin to patients

with hypogammaglobulinemia for preventing infectious diseases. (Prevention

treatment with immunoglobulins is not covered by medical insurance.)

[Summary]

Although there is limited evidence, immunoglobulin supply could prevent
infectious diseases in patients with nephrotic syndrome presenting with
hypogammaglobulinemia. However, the risks and economic disadvantages of

this treatment should be carefully considered.

CQ33. Is treatment with antituberculous drugs recommended for preventing

tuberculous infection in nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we recommend antitubercular agents for patients
who are suspected to have latent tuberculosis. (Prevention treatment with

antitubercular agents is not covered by medical insurance.)

[Summary]

Immunosuppressive therapy for nephrotic syndrome increases the risk of
progression of latent tuberculosis to active tuberculosis. There are few reports
about the treatment of latent tuberculosis in patients with nephrotic
syndrome; however, this treatment is necessary in patients with nephrotic

syndrome undergoing immunosuppressive therapy.

CQ34. Should immunosuppressive therapy be administered to patients with

hepatitis B-positive nephrotic syndrome?

Recommendation grade: C1
In nephrotic syndrome, we recommend that immunosuppressive therapy be

administered after the initiation of hepatitis B treatment.

[Summary]




Before administering immunosuppressive therapy for nephrotic syndrome,
hepatitis B infection should be evaluated first. In case infection is present,
immunosuppressive therapy should be administered after the treatment of
hepatitis B infection.

6. Lifestyle and dietary instruction

CQ35. Is the incidence of cancer in patients with membranous nephropathy
higher than that in the general population?

Recommendation grade: not graded

The incidence of cancer among patients with membranous nephropathy is not
higher in Japan than in Europe and the United States. However, it is unclear
whether the incidence of cancer in patients with membranous nephropathy is
higher than that in the general population in Japan.

[Summary]

The incidence of cancer in patients with membranous nephropathy is lower n
Japanese patients than in Europeans and Americans. However, it is unclear
whether the incidence of cancer in patients with membranous nephropathy is
higher than that in the general population in Japan.

CQ36. Is bed rest and/or exercise restriction recommended in nephrotic

syndrome?

Recommendation grade: C2

In nephrotic syndrome, we do not recommend bed rest and/or exercise
restriction because it is not clear whether these measures have beneficial
effects.

[Summary]

There have been no studies directly proving the beneficial effects of bed rest
or exercise restriction in patients with nephrotic syndrome. Excessive bed
rest is undesirable from the viewpoint of preventing pulmonary thrombosis
and embolism, as well as deep vein thrombosis due to the hypercoagulable
condition of nephrotic syndrome and the congestive condition associated with

long-term bed rest. Moderate exercise is considered acceptable.




CQ37. Is vaccination recommended in patients with nephrotic syndrome

during treatment with corticosteroids and immunosuppressive drugs?

Recommendation grade: B

During the treatment of patients with nephrotic syndrome with
corticosteroids and immunosuppressive agents, we recommend administering
inactivated vaccines against influenza virus and Streptococcus pneumoniae

according to the risk of infection.

[Summary]

Few studies have proved the direct blocking effect of vaccination against
influenza virus and Pneumococcus in patients with nephrotic syndrome
undergoing treatment with steroid or immunosuppressive agents. Nephrotic
patients have a high infection risk, and vaccination can provide safety
benefits for these patients. Therefore, we recommend vaccination in patients
with nephrotic syndrome, except in cases where vaccination is inappropriate.
However, the efficacy and safety of live vaccine in nephrotic syndrome are

controversial.

CQ38. Are there any preventive measures against steroid-induced femoral

head necrosis in nephrotic syndrome?

Recommendation grade: not graded
There are no studies on the preventive measures against femoral head
necrosis (FHN) in patients with nephrotic syndrome. The use of only the

essential dose of steroid may prevent steroid-induced FHN.

[Summary]

No study has directly evaluated the preventive measures for steroid-induced
FHN. In nephrotic syndrome, avoiding the excess use of steroid may prevent
steroid-induced FHN.

CQ39. Is the avoidance of mental stress recommended to prevent the onset
and relapse of nephrotic syndrome?

Recommendation grade: C1
In steroid-dependent or frequently relapsing nephrotic syndrome in children,
the avoidance of mental stress is effective for preventing relapse; thus, we

recommend the avoidance of mental stress in these patients. However, it is




not clear whether the avoidance of mental stress is effective for preventing

relapse of nephrotic syndrome in adult patients.

[Summary]

There have been no reports that evaluated the relation between the new onset
of nephrotic syndrome and mental stress. In children with nephrotic
syndrome, the strong relation between the relapse of nephrotic syndrome and
mental stress has already been suggested. However, the relation between the
onset or relapse of nephrotic syndrome and mental stress in adulthood has

not been investigated thus far. Further studies are required in the future.

CQ40. Is a fat-restricted diet recommended for improving dyslipidemia and
life prognosis in patients with nephrotic syndrome?

Recommendation grade: C1
We recommend that patients with nephrotic syndrome be given a fat-

restricted diet for the treatment of dyslipidemia. It is not clear whether a fat-

restricted diet improves the prognosis of nephrotic patients.

[Summary]

In patients with nephrotic syndrome, a fat-restricted diet consisting of low
cholesterol-containing food and vegetables/beans ameliorates dyslipidemia.
No study has proved that a fat-restricted diet improves the life prognosis of

these patients.

2. [Dietary Instruction]

Salt restriction is essential for the alleviation of edema in nephrotic syndrome.
Some patients with nephrotic syndrome show inhibited plasma renin activity
(PRA) and elevated atrial natriuretic peptide (ANP) level that are comparable
to the condition of salt accumulation described in the overfilling hypothesis.
The efficacy of strict protein restriction is controversial; therefore, extreme
protein restriction is not recommended in patients with nephrotic syndrome.
The published guideline from the Japanese Society of Nephrology,
“Guidelines of lifestyle and diet therapy for patients with chronic kidney
disease,” recommends a protein intake of 1.0-1.1 g/kg body weight (BW)/day
in minimal change nephrotic syndrome and 0.8 g/kg BW/day in other
nephrotic syndromes. To keep the nitrogen balance, a calorie intake of 35
kcal/’kg BW/day is recommended.



3. [Treatment Interpretation and Treatment Algorithm]

We summarized the treatments by histological types. The treatment
strategies and the statements or answers of related clinical questions are
comprehensively described for each strategy. Concerning adjunctive and
supportive treatments or lifestyle and dietary instructions, some of the
statements or answers of related clinical questions are listed.

The treatments mentioned here referred to the previous Japanese guideline
“Clinical guideline for refractory nephrotic syndrome 2002” and the second
revised version, “Clinical guideline for nephrotic syndrome 2011,” published
by the Research Group on Progressive Renal Disease of the Ministry of Health,
Labor and Welfare. Additionally a novel idea is introduced in the treatment
strategies based on published papers.

Unfortunately, we could not endorse all of mentioned treatment strategies
and treatment algorithms through our clinical questions. We provided the
clinical questions to a maximum extent for decision making.

Patients with nephrotic syndrome are aging; thus, they have many medical
complications. Treatment for these patients must be decided on a case-by-case
basis rather than strictly adFigurehering to the guidelines. For the selection
of agents, we provide the opinions of members of the guideline committee,
with reference to the previous two guidelines in Japan. We consider that we
cannot use the same types or doses of agents as those recommended by
articles published overseas.

Use of treatment agents not allowed by medical insurance depends on the
decision established in 2013, when the present guideline is published. In the
future, this decision may change.

1) Minimal change nephrotic syndrome (MCNS)

1. Initial treatment

Oral prednisolone is administered at a single daily dose starting at 0.8-1
mg-kglday! (maximum 60 mg/day), and continued for 1-2 weeks after
remission. Thus, the initial dose is maintained for 2—4 weeks. Tapering of
prednisolone is performed through the following program: a 5-10 mg dose
reduction every 2—4 weeks. After the prednisolone dose is reduced to 5-10
mg/day, the minimum dose must be continued for preventing relapse for
approximately 2 years, and then gradually tapered and discontinued.

Steroid pulse therapy should not be performed readily; however, it may be



considered for cases in which absorption of steroid from the gastrointestinal
tract is doubted (Fig. 1)

® In the evaluation of efficacy, MCNS shows a high response rate to initial
oral steroid treatment (CQ1).

® We recommend that oral steroid alone be prescribed for preventing the
acute decline of renal function at the initial treatment (CQ1).

® Steroid pulse therapy may be considered when absorption of oral steroids
seems difficult (CQ1).

® Oral steroid administration should be considered on days when patients
are not receiving steroid pulse treatment (CQ14).

® In patients with severe intestinal edema associated with systemic edema,
we suggest that increasing the dose of oral steroid or changing the
administration routes be considered (CQ15).

® The efficacy of alternate-day steroid administration is not clear because
there are few relevant reports in adult nephrotic syndrome (CQ16).

® There is no clear goal about the duration of continued steroid therapy

after remission; however, at least 24 weeks may be necessary in MCNS

(CQ18).

2. Relapse cases
Steroids are administered at equal or lower doses than the initial dose at the

relapse of nephrotic syndrome.

® As for steroid therapy for recurrent nephrotic syndrome, the opinions
differ as to whether the dose of treatment should the same as that of the
first treatment or lower than that of the first treatment (CQ17).

3. Frequently relapsing, steroid-dependent, and steroid-resistant cases
Immunosuppressive agents such as cyclosporine (1.5-3.0 mg-kgl-day?),
cyclophosphamide (50-100 mg/day), or mizoribine (150 mg/day) are
administered in addition to steroid.

The efficacy of mizoribine has been confirmed in children but not in adults.
Therefore, the choice of mizoribine for adult patients is suggested here.

During treatment with immunosuppressive agents, the patient’s age and



complications should be considered. Elderly patients easily develop

complications.

® In MCNS, we recommend that cyclosporine with steroid be prescribed for
reducing the urinary protein level in steroid-resistant and relapse cases
(CQ2, CQ5).

® In frequently relapsing nephrotic syndrome derived from MCNS and
FSGS in adult patients, we recommend cyclosporine or cyclophosphamide
be additionally prescribed to steroid for reducing the urinary protein level
(CQ5).

® The addition of mizoribine to steroid decreases the relapse rate in children
with frequently relapsing nephrotic syndrome, whereas it is not known
whether the same i1s true in adults. Mizoribine may be considered
depending on the cases (CQ5).

® In steroid-dependent or steroid-resistant nephrotic syndrome derived
from MCNS and FSGS, we recommend cyclosporine or cyclophosphamide
be additionally administered with steroid for reducing the urinary protein
level (CQ5).

® Recently, MCNS is found even in elderly patients. Few clinical studies
have evaluated the efficacy of immunosuppressive agents in elderly
patients with nephrotic syndrome; however, the efficacy of these agents
for reducing the urine protein level was reported to be similar to that in
younger patients. The incidence rate of adverse effects in elderly patients
is higher than that in younger patients. Careful observation is necessary
in the treatment of elderly patients with nephrotic syndrome (CQ22).

4. Immunosuppressive agents not covered by medical insurance (at the time
of description of this guideline in 2013)

The use of agents not covered by medical insurance in Japan, such as
rituximab, mycophenolate mofetil, and azathioprine, may be considered for
patients resistant to agents allowed by medical insurance. However, it is not
clear whether these agents are effective for reducing the urinary protein level
and preventing the decline of renal function in nephrotic syndrome. For
patients with frequently relapsing or steroid-resistant nephrotic syndrome,
we suggest that these agents may be effective for reducing the urinary protein
level and preventing the decline of renal function (CQ19, CQ20, CQ21).



2) Focal segmental glomerulosclerosis (FSGS)

1. Initial treatment

Oral prednisolone is administered at a single daily dose starting at 0.8-1

mg-kgl-day! (maximum 60 mg/day) for 2—4 weeks as the initial treatment.

Steroid pulse therapy is considered for cases with massive urine protein

excretion or severe systemic edema. After remission, tapering of steroid dose

is performed following the program of MCNS (Fig.2).

Oral steroid therapy as an initial treatment is effective for FSGS, showing
a remission induction rate from 20% to 50%. We recommend steroid
therapy as the initial treatment (CQ3).

Steroid pulse therapy may be considered for patients with severe
intestinal edema (CQ3).

Oral steroid should be administered on days when patients are not
receiving steroid pulse treatment (CQ14).

In patients with severe intestinal edema associated with systemic edema,
we suggest increasing the oral steroid or changing the prescription routes
(CQ15).

The efficacy of alternate-day steroid administration is not clear in
preventing the adverse effects of steroid (CQ16).

There 1s no clear goal about the duration of continued steroid use after
remission; however, steroid was continually used for at least 6 months in
observational studies in patients with FSGS (CQ18).

The efficacy of immunosuppressive agents for reducing the urine protein
level in elderly patients was reported to be similar to that in younger
patients. The incidence rate of adverse effects in elderly patients is higher
than that in younger patients. Careful observation is necessary in the
treatment of elderly patients with nephrotic syndrome. The selection of
steroid treatment or combination treatment with steroid and
immunosuppressive agents should be determined on the basis of the age

or complications of patients (CQ22).

2. Relapsing and frequently relapsing cases

The combination of oral steroid and cyclosporine, 2.0-3.0 mg-kgl-day?, is

selected for relapsing and frequently relapsing cases.



® The combination of oral steroid and cyclosporine is selected for patients
with relapsing and frequently relapsing FSGS instead of steroid-alone
treatment (CQ5, CQ17, CQ22).

3. Steroid-dependent and steroid-resistant cases
If steroid-alone treatment for >4 weeks fails to attain complete or incomplete

remission, cyclosporine, 2.0-3.0 mg-kg1-day, is added to steroid therapy.

® Compared with steroid-alone treatment, the combination treatment of
cyclosporine and steroid may be more effective for reducing the urinary
protein level in steroid-resistant FSGS. The nephrotoxicity of cyclosporine
due to long-term use is unclear (CQ4).

® It is not clear whether cyclosporine is more effective than mizoribine or
cyclophosphamide for reducing the urinary protein level (CQ6).

® The efficacy of immunosuppressive agents for reducing the urine protein
level in elderly patients was reported to be similar to that in younger
patients. The incidence rate of adverse effects in elderly patients is higher
than that in younger patients. Careful observation is necessary in the
treatment of elderly patients with nephrotic syndrome. The selection of
steroid treatment or combination treatment with steroid and
immunosuppressive agents should be determined on the basis of the age

or complications of patients (CQ22).

4. Immunosuppressive agents not covered by medical insurance (at the time
of description of this guideline in 2013)

The use of agents not covered by medical insurance in Japan, such as
rituximab, mycophenolate mofetil, and azathioprine, may be considered for
patients resistant to agents covered by medical insurance. However, it is not
clear whether these agents are effective for reducing the urinary protein level
and preventing the decline of renal function in nephrotic syndrome. In cases
of frequently relapsing or steroid-resistant nephrotic syndrome, we suggest
that these agents may be effective for reducing the urinary protein level and
preventing the decline of renal function (CQ19, CQ20, CQ21).

3) Membranous nephropathy (MN)



1. Initial treatment

Oral prednisolone i1s administered at a single daily dose starting at 0.6-0.8

mg-kgl-day! and continued for 4 weeks. Instead of oral steroid alone,

prednisolone and cyclophosphamide are administered as a starting dose of

50-100 mg/day. Lower-dose oral steroid and cyclosporine as the initial

treatment 1s considered for patients who are concerned about the adverse

effects of steroids, such as diabetic patients (Fig.3).

In some patients with MN with nephrotic syndrome, we suggest that no
treatment or supportive treatment alone without immunosuppressive
agents may reduce the urinary protein level. However, we cannot expect
that no treatment or supportive treatment alone is effective for
preventing the decline of renal function (CQ7).

Steroid-alone treatment is not more effective than no treatment for
reducing the urinary protein level. We recommend steroid-alone
treatment for preventing the decline of renal function (CQS).

In a retrospective study on Japanese patients with MN, the remission
rates did not show any significant differences between three treatment
groups (steroid alone, steroid and cyclophosphamide, and supportive
treatment); however, treatment with steroid alone and the combination of
steroid and cyclophosphamide showed significant effectiveness in
preventing the decline of renal function when compared with supportive
treatment (CQ89).

In steroid-resistant MN, we recommend the combination of steroid and
cyclosporine for reducing the urinary protein level and preventing the
decline of renal function (CQ9).

Between steroid with cyclosporine and steroid with alkylating agents, the
superiority of the treatment with steroid with cyclosporine has not been
recognized (CQ9).

In patients with severe intestinal edema associated with systemic edema,
we suggest increasing the dose of oral steroid or changing the prescription
(CQ15).

The efficacy of alternate-day administration is not clear in preventing the
adverse effects of steroid (CQ16).



There is no clear goal about the period of continued steroid administration
after remission; however, steroid was continued for at least 6 months in
observational studies on patients with MN (CQ18).

The efficacy of immunosuppressive agents for reducing the urine protein
level in elderly patients was reported to be similar to that in younger
patients. The incidence rate of adverse effects in elderly patients is higher
than that in younger patients. Careful observation is necessary in the
treatment of elderly patients with nephrotic syndrome. The selection of
steroid treatment or combination treatment with steroid and
immunosuppressive agents should be determined on the basis of the age
or complications of patients (CQ22).

2. Steroid-resistant cases

If steroid-alone treatment for >4 weeks fails to attain complete or incomplete

remission, cyclosporine (2.0 -3.0 mg/kg/day), mizoribine (150 mg/day), or

cyclophosphamide (50-100 mg/day) is added to steroid therapy.

In steroid-resistant MN, we recommend the combination of steroid and
cyclosporine for reducing the urinary protein level and preventing the
decline of renal function (CQ9).

In steroid-resistant or refractory MN, we suggest that the addition of
mizoribine to steroid is effective for reducing the urinary protein level
(CQ10).

In MN, we recommend the addition of cyclophosphamide to steroid for
reducing the urinary protein level and preventing the decline of renal
function (CQ11). Because of the frequent adverse effects of alkylating
agents and the limited evidence of the efficacy of these agents in Japanese
patients, we suggest that the use of alkylating agents be considered

carefully.

3. Non-nephrotic cases

In patients with MN showing non-nephrotic proteinuria, we suggest that
conservative treatment with RAS inhibitors, lipid-lowering agents, or
antiplatelet agents is effective for reducing the urinary protein level in
some cases. (CQ12).



However, it 1s not clear whether those conservative treatments are
effective for preventing the decline of renal function (CQ12).

4) Membranoproliferative glomerulonephritis (MPGN)

In children with MPGN, steroid is recommended for reducing the urinary
protein level and preventing the decline of renal function. In adult cases,
the efficacy of steroid is unclear, although steroid may be considered in
some patients with MPGN (CQ13).

5) Adjunctive and supportive treatments

1. Renin-angiotensin system (RAS) inhibitors

In patients with hypertension and nephrotic syndrome, we recommend
RAS inhibitors be prescribed for reducing the urinary protein level. It is
not known whether RAS inhibitors are effective for patients with

nephrotic syndrome without hypertension (CQ23).

2. Diuretics

In edematous patients with nephrotic syndrome, we recommend oral
diuretics, particularly loop diuretics, be prescribed for reducing edema.
The use of intravenous diuretics should be considered if the effect of oral
diuretics 1s insufficient, because they effectively reduce body fluid
volumes (CQ24).

3. Albumin agents

Albumin administration does not improve hypoalbuminemia or edema in
patients with nephrotic syndrome and may exacerbate hypertension;
therefore, it is not recommended for this condition. However, in cases of
severe shock or pulmonary edema, albumin administration may have a
temporary but useful effect (CQ25).

4. Antiplatelet and anticoagulant agents



® For patients with nephrotic syndrome, we do not recommend prescribing
antiplatelets and anticoagulants as monotherapies because their
effectiveness in reducing the urinary protein level is not clear. We suggest
that administration of anticoagulants may be prescribed for preventing
thrombosis (preventative administration is not covered by insurance).

The efficacy of antiplatelet agents for preventing thrombosis is not clear
(CQ26).

5. Statins

® In nephrotic syndrome, we recommend statins be prescribed for lipid
metabolism abnormalities because they have been proven effective for
improving such conditions. However, it is not clear whether statins reduce
the incidence of cardiovascular disease and improve prognosis (CQ27).

6. Ezetimibe

® In nephrotic syndrome, it is not clear whether this treatment improves

the lipid metabolism abnormalities or prognosis of patients (CQ28).

7. Low-density lipoprotein (LDL) apheresis

® In patients with refractory nephrotic syndrome and high LDL cholesterol
levels, we recommend LDL apheresis for reducing the urinary protein level
(CQ29).

8. Extracorporeal ultrafiltration method (ECUM)

® In patients with nephrotic syndrome, we recommend the ECUM for the
removal of body fluids in refractory edema and ascites that are difficult to

control using drug-based therapy (CQ30).

9. Trimethoprim-sulfamethoxazole combination



In patients with nephrotic syndrome, we recommend treatment with the
trimethoprim-sulfamethoxazole combination for preventing

pneumocystis pneumonia during immunosuppressive therapy (CQ31).

10. Immunoglobulin supply

In nephrotic syndrome, we suggest supplying immunoglobulin to patients
with hypogammaglobulinemia for the prevention of infectious diseases.
(Prevention treatment with immunoglobulin supply is not covered by

medical insurance.) (CQ32).

11. Antituberculous drugs

We recommend antitubercular agents be given for patients with nephrotic
syndrome who are suspected to have latent tuberculosis. (Prevention
treatment with antitubercular agents i1s not covered by medical

insurance.) (CQ33)

12. Hepatitis B virus treatment

In patients with nephrotic syndrome, we recommend that
immunosuppressive therapy be started after the initiation of hepatitis B
treatment (CQ34).

6) Lifestyle and dietary instruction

1. Screening for cancer

The incidence of cancer in patients with membranous nephropathy is not
higher in Japan than in Europe and the United States. However, it is
unclear whether the incidence of cancer in patients with membranous

nephropathy is higher than that in the general population in Japan (CQ35).

2. Bed rest and/or exercise restriction



® We do not recommend bed rest and/or exercise restriction for patients
with nephrotic syndrome because it is not clear whether these measures
have beneficial effects (CQ36).

3. Vaccination

® During the treatment with corticosteroids and immunosuppressive
agents, we recommend administering inactivated vaccines against
influenza virus and Streptococcus pneumoniae according to the risk of
infection to patients with nephrotic syndrome (CQ37).

4. Steroid-induced femoral head necrosis (FHN)

® No study has investigated the preventive measures against FHN in
patients with nephrotic syndrome. The use of only the essential dose of
steroid may prevent the development of steroid-induced FHN (CQ38).

5. Avoidance of mental stress

® In steroid-dependent and/or frequently relapsing nephrotic syndrome in
children, avoidance of mental stress is effective to prevent relapse; thus,
we recommend the avoidance of mental stress in these patients. However,
it is not clear whether avoidance of mental stress is effective for

preventing the relapse of nephrotic syndrome in adults (CQ39).
6. Fat-restricted diet

® We recommend providing fat-restricted diet for the treatment of
dyslipidemia in patients with nephrotic syndrome. It is not clear whether

a fat-restricted diet improves the prognosis of nephrotic patients (CQ40).
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IV. Treatment
1. Clinical questions for treatment
1) Minimal change nephrotic syndrome - Focal segmental
glomerulosclerosis
CQ 1. Is oral steroid recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic
syndrome?
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CQ 2. Is cyclosporine recommended for reducing urinary protein level and
preventing the decline of renal function in minimal change nephrotic
syndrome?
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CQ 3. Is steroid therapy recommended for reducing urinary protein and

preventing the decline of renal function in focal segmental

glomerulosclerosis?
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CQ 4. Is cyclosporine recommended for reducing urinary protein level and

preventing the decline of renal function in focal segmental

glomerulosclerosis?
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CQ 5. Is the addition of immunosuppressive agents recommended for

reducing urinary protein level or preventing the decline of renal function in



frequently relapsing nephrotic syndrome?
1. Ponticelli C, et al. Nephrol Dial Transplant 1993 ; 8 : 1326-32. (Level 2)
2. Mak SK, et al. Nephrol Dial Transplant 1996 ; 11 : 2192-201. (Level 4)
3. Nolasco F, et al. Kidney Int 1986 : 29 : 1215-23. (Level 4)
4. Yoshioka K, et al. Kidney Int 2000 ; 58 : 317-24. (Level 2)
5. Fujieda M, et al. Clin Nephrol 2008 ; 69 : 179-84. (Level 5)
6. Doi T, et al. Clin Nephrol 2008 ; 69 : 433-5. (Level 5)

CQ 6. Are immunosuppressive agents administered in conjunction with
steroids recommended for reducing urinary protein and preventing the
decline of renal function 1in steroid-resistant focal segmental
glomerulosclerosis?

1. Braun N, et al. Cochrane Database Syst Rev 2008(3): CD003233 (Level

1)

2. Cattran DC, et al. Kidney Int 1999 ; 56 : 2220-6. (Level 2)

3. Heering P, et al. Am J Kidney Dis 2004 ; 43 : 10-8. (Level 2)

4. Gipson DS, et al. Kidney Int 2011 ; 80 : 868-78. (Level 2)

2) Membranous nephropathy

CQ 7. Is no treatment or supportive treatment alone without
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3. Treatment Interpretation and Treatment Algorithm



Tablel. Clinical definition of adult nephrotic syndrome

1. Proteinuria: >3.5 g/day and continuous
(comparable to >3.5 g/gCr at spot urine)

2. Hypoalbuminemia: Serum albumin < 3.0 g/dL
Serum total protein < 6.0 g/dL is helpful.

3. Edema

4. Dyslipidemia (Hyper LDL cholesterolemia)

Notes:

1) The above urine protein and hypoalbuminemia are indispensable prerequisites for the
clinical diagnosis of nephrotic syndrome.

2) Edema is not an indispensable prerequisite but an important finding for nephrotic
syndrome.

3) Dyslipidemia is not an indispensable prerequisite for nephrotic syndrome.

4) Oval fat body is helpful for diagnosis of nephrotic syndrome.

Table2. Therapeutic evaluation for nephrotic syndrome

The therapeutic evaluation is done by the amount of urine protein at 1 and 6
months after the initiation of treatment.

Complete remission: urine protein <3.0 g/day
Incomplete remission I: 0.3 g/day < urine protein <1.0 g/day
Incomplete remission II: 1.0 g/day < urine protein <3.5 g/day

Non-response: urine protein >3.5 g/day

Notes:

1)

2)

3)

4)

The diagnosis of nephrotic syndrome and therapeutic evaluation should be done by 24-
hour urine collection. If to collect 24-hour urine is impossible, the ratio of urine protein
and urine creatinine (g/gCr) at spot urine is available for the diagnosis of nephrotic
syndrome and therapeutic evaluation.

In principle, the evaluation of complete remission or incomplete remission at 6 months
after the initiation of treatment includes the improvement of clinical finings and serum
albumin.

The evaluation of relapse is the condition that urine protein > 1 g/gCr (1g/gCr) runs or >
(24) continues 2~ 3 times in a row.

In Europe and the United States partial remission defines 50% or more of the reduction
of urine protein, while the Japanese evaluation does not use this definition.



Table3. The classification by the response to treatment of nephrotic syndrome

Steroid resistant nephrotic syndrome: The enough dose of steroid treatment
fails to achieve complete remission or incomplete remission I at 1 month after
the initiation of treatment.

Refractory nephrotic syndrome: The various treatments including steroid and
immunosuppressive agents fail to achieve complete remission or incomplete
remission I at 6 months after the initiation of treatment.

Steroid dependent nephrotic syndrome: Steroid treatment is impossible to
discontinue, because repeated over 2 times relapses appear after the
reduction or discontinuation of steroid.

Frequent relapse nephrotic syndrome: Over 2 times relapses appear in 6
months.

Nephrotic syndrome requiring chronic treatment: Nephrotic syndrome to be
treated by steroid or immunosuppressive agents over 2 years.

Table4. The definition of nephrotic syndrome in children

1. Nephrotic syndrome: Massive proteinuria (40 > mg/h/m?) +
hypoalbuminemia (serum albumin < 2.5 g/dL)

2. Steroid sensitive nephrotic syndrome: Daily administrated prednisolone
treatment attains the remission within 4 weeks.

3. Relapse: After the remission urine protein of 40 > mg/h/m?2 or morning
urine 100 mg/dL or more by dip stick continues for 3 days.




Table5. Examination findings of primary nephrotic syndrome

Examination

Measurement items

Major findings

Urinalysis

Blood examination

Chest X-ray

Ultrasonography

Renal biopsy

urine volume, urine protein
(24-h collection or spot urine)
fraction of urine protein
occult blood, urinary sediments
granular cast, waxy cast
selectivity of urine protein
(clearance ration of IgG and
transferrin

peripheral blood examination
biochemical examination

lipid examination

coagulation test

immunological test

cardiothoratic ratio,

pulmonary vascular shadow

cost-phrenic angle

shadow of lung field

deep vein thrombosis in lower extremities

light microscopy
immunofluorescence microscopy
electron microscopy

increase: urine protein, albuminemia
fatty cast, oval fat body

sometimes decrease: red blood cell, hemoglobin
decrease: total protein, albumin

sometimes decrease: Na, vitamin D, GFR
sometimes increase: BUN, Cr

increase: 1&%%]]{}}&%)%%%?1’_&13 VLDL,La(a)

stable: HDL
decrease: HDL-2

increase:, fib iﬁgl%en FD D-i]imer
ecrease: antithfombin™ 1, plasminogen
decrease: IgG and other immunoglobulins,
complements

sometimes: pulmonary congestion

collapse of venous system due to decrease of
circular blood volume

The definitive diagnosis is usually determined
by renal biopsy.

Notes: When secondary nephrotic syndrome is suspected from patient’s conditions, the examinations according to
each baseline disease should be added. (For example; In the case of lupus nephritis, the examinations concerning
collagen diseases should be done as additional items.)

Table6. Examination findings of secondary nephrotic syndrome

Examination

Measurement items

Major findings

Urinalysis

Blood examination

Renal biopsy

Imaging test

Genetic test

occult blood
urine Bence Jones protein

peripheral blood examination

biochemical examination

lipid examination

immunological examination

positive in purpura nephritis or vasculitis
positive 1n paraproteinemia

pancytopenia or hemolytic anemia in lupus
nephritis

leukocytosis and thrombocytosis in the cases
with infectious diseases ad vasculitis

blood sugar markers such as blood glucose,
HbAlc, and glycoalbumin in diabetic
nephropathy.

CRP and inflammatory reactions increase in
in vasculitis and purpura nephritis.
Paraprotein or cryoglobumin is confirmed in
in the cases with paraproteinemia.

The abnormality of IDL or ApoE is confirmed
in lipoprotein glomerulopathy.

Anti-nuclear antibody , anti-ds-DNA antibdy,
anti-Sm antibody, anti-phosphlipid antibody
increase and complements decrease in lupus
nephritis.

The positive findings are confirmed in
bacterial culture and antigen/antibody
detection for pathogenic microbes.

The specific findings are observed in each
secondary disease, thus the renal biopsy
is useful for the definitive diagnosis of
secondary diseases.

Neoplastic diseases are diagnosed by various
imaging tests such as CT, MRI,
ultrasonography and bone marrow aspiration.

Genetic tests are useful in the genetic illnesses




Fig.1. Treatment of MCNS
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Fig. 2. Treatment of FSGS IFirstime Adunctive &
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Fig.3 Treatment of membranous nephropathy Adj“""t.i"e & cQ23
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Preface

1. Origins of the Guidelines

Autosomal dominant polycystic kidney disease (ADPKD) is the most common
hereditary kidney disease, with approximately half of the patients
experiencing end-stage renal disease by age 60. Bilateral cysts progressively
proliferate and enlarge, even as complications such as hypertension, hepatic
cysts, and intracranial aneurysms lead to more lethal events such as cyst
infections and ruptured intracranial aneurysms prior to end-stage renal
disease. Early-stage diagnosis and intervention are recognized as being vital.
Autosomal recessive polycystic kidney disease (ARPKD) is estimated to occur
in 1 in 10,000~40,000 births, with symptoms present neonatally. Due to early
detection and management as well as improvements in end-stage renal
disease treatment, long-term survival is currently possible in patients other
than neonates with severe pulmonary hypoplasia.

In Japan, Clinical Guidelines for Polycystic Kidney Disease in 1995 was
published by the Progressive Renal Diseases Research, Research on
intractable disease, from the Ministry of Health, Labour and Welfare of Japan,
followed by a 2002 revision, the ADPKD Guidelines (second edition). Both
serve as protocols for daily treatment of ADPKD in Japan. However,
subsequent advancements in PKD expertise led to the 2010 Clinical
Guidelines for Polycystic Kidney Disease, which were aimed at physicians
and other health practitioners. These events provided the backdrop for the
2014 Clinical Practice Guidelines for Polycystic Kidney Disease, which were
drawn up to answer the questions of physicians specializing in renal care.

2. The Intended Purpose, Anticipated Users, and Predicted Social

Significance of the Guidelines

The 2014 Clinical Practice Guidelines for Polycystic Kidney Disease were
drawn up to assist renal care specialists with daily diagnosis and treatment
of ADPKD and ARPKD. These Guidelines offer descriptive and exhaustive
coverage of PKD diagnosis and definition, epidemiology, and screening.
Moreover, routine treatment by renal specialists is addressed through clinical
guestions (CQs) and responses. Each response is accompanied by a
recommendation grade reflecting the level of evidence the response embodies.
Our objective is to convey standardized care through specific responses to



renal specialists’ questions, thereby supporting these professionals as they
face daily clinical decisions. We anticipate that general practitioners using
the current Guidelines along with the 2010 Clinical Guidelines for Polycystic
Kidney Disease will deepen their understanding of PKD and liaise more
smoothly with renal specialists. The Guidelines should also enhance patients’
understanding of the disease and serve as a reference in answering their
questions concerning current treatments.

Professional literature and international conferences afford renal specialists
fragmented bits of information about the field, while the specialists are
expected to have an integrated understanding of the expertise level and
medical environment in Japan, and to provide optimal care for each patient.
The current Guidelines incorporate the wisdom of experienced specialists,
offering not only evidence, but also practical and standardized views
communicated to readers through the CQ responses. However, the degree to
which information in these Guidelines may be applied to individual patients
requires the judgment of each specialist. Patients do not expect uniform, rigid
treatment. Indeed, these Guidelines are not intended to restrict the
treatment options available to renal specialists, but rather to facilitate
treatment based on their own flexible insights and expert understanding. We
must also clarify that the Guidelines are not designed for use in resolving

medical practice disputes or as evaluation criteria in malpractice lawsuits.

3. Patients within the Scope of the Guidelines

These Guidelines apply to any and all PKD patients. Sections 1~4 address
ADPKD, whereas Sections 5~9 cover ARPKD. The Guidelines provide an
outline and definition (Sections 1 and 5) for each of the two diseases, along
with information on diagnosis (Sections 2 and 6), epidemiology (Sections 3
and 7), and treatment (Sections 4 and 9). Each section applies to patients
regardless of gender or age. However, the Guidelines do not generally take

pregnancy into account.

4. Preparation procedure

Guidelines on four diseases (IgA nephropathy, nephrotic syndrome, RPGN,
and polycystic kidney disease [PKD]) were created simultaneously by a
research group on progressive kidney disorders (led by Seiichi Matsuo)

funded by the Ministry of Health, Labour, and Welfare’s research project for



overcoming intractable diseases. All of these guidelines have the same
chapter structure. PKD is a genetic disease, so Shinshu University professor
Yoshimitsu Fukushima assisted by serving on the drafting committee as a
representative of the Japan Society of Human Genetics. Keiichi Furukawa of
the Division of Infectious Diseases in the Department of Internal Medicine at
St. Luke’s International Hospital provided assistance regarding cyst
infections. We would like to take this opportunity to thank these two
physicians for their generous help.

Seventeen CQ were created based on questions the committee members
had from actual clinical practice. These guidelines were completed owing to
the dedication and effort of the physicians who served on the PKD working
group. We thank them again for their efforts. (shown separately: 2014

evidence-based PKD clinical guidelines committee)

5. Contents of the guideline

Guidelines on four diseases (IgA nephropathy, nephrotic syndrome, RPGN,
and PKD) with the same format and structure were drafted by a research
group on progressive kidney disorders (led by Seiichi Matsuo) funded by the
Ministry of Health, Labour, and Welfare’s research project for overcoming
intractable diseases. As described earlier, the first half (chapters 1—4)
addresses ADPKD and the second half (chapters 5-8) addresses ARPKD.

6. Evidence Levels and Recommendation Grades
Evidence was classified into six levels based on the study design, and was
arranged roughly from the most reliable study type (Level 1) to the least
reliable (Level 6). These levels do not necessarily represent rigorous scientific
standards; they are intended for use as a convenient reference for quickly
assessing the significance of various clinical data during the physician’s
decision-making process.
[Evidence Levels]

Level 1: Systematic review/meta-analysis

Level 2: At least one randomized controlled trial (RCT)

Level 3: Anon-RCT

Level 4: An analytical epidemiologic study (cohort study or case-control

study) or a single-arm intervention study (no controls)

Level 5: A descriptive study (case report or case series)



Level 6: Opinion of an expert committee or an individual expert, which is
not based on patient data
However, for a systematic review/meta-analysis, the evidence level was
decided based on the designs of the underlying studies. If the underlying
study designs were mixed, the lowest level underlying study was used to
determine the overall evidence level. For example, a meta-analysis of cohort
studies would be Level 4, but the same Level 4 would also be assigned to a
meta-analysis including both RCTs and cohort studies.
In addition, a decision based on committee consensus was that all sub-
analyses and post-hoc analyses of RCTs should be categorized at evidence
Level 4. Accordingly, it was decided that the evidence level of findings
representing the primary endpoints of an RCT would be Level 2, but the
evidence level of findings determined via a sub analysis or post-hoc analysis
of that RCT would be Level 4.
When a statement related to a certain treatment was presented,
consideration was given to the level of the evidence serving as the basis of
that statement, and a recommendation grade was assigned as outlined below:
[Recommendation Grades]
Grade A: Strongly recommended because the scientific basis is strong.
Grade B: Recommended because there is some scientific basis.
Grade C1: Recommended despite having only a weak scientific basis Grade
C2: Not recommended because there is only a weak scientific basis Grade
D: Not recommended because scientific evidence shows the
treatment to be ineffective or harmful.
If we found only a weak scientific basis for a certain statement concerning a
treatment, the members of the committee discussed the matter and decided
on C1 or C2 for the recommendation grade. Thus, discrimination between C1

and C2 statements was based on expert consensus.

7. Issues on the preparation of this guideline

(1) Paucity of evidence

Little evidence exists for PKD, and only few large clinical studies have been
performed globally, apart from a small number in the United States and
Europe. For the most part, little evidence substantiates the recommendations
in the CQ. In particular, almost no evidence comes from Japan. Whether the
results of clinical research from the West can be applied as is to Japan 1s a



question that deserves careful consideration. In creating these guidelines, we
strove to ensure that they would not deviate greatly from the clinical practice
in Japan.
(2) Issues on medical resources

In general, the clinical guideline must consider medical resources associated
with recommended statements. However, the current guideline did not
discuss issues on medical cost; thus medical financial problems did not affect
the contents of our guideline. In the next guideline, this point may be included.
(3) Guideline reflecting the opinions of patients

During the preparation processes of the clinical guideline, we needed to
introduce the opinions of patients. However, this time, we unfortunately could
not include the opinions of patients. We should refer to the opinions of
patients in the next guideline, particularly in the case that the guideline is

used for patients.

8. Financial sources and conflict of interest

The funds used in creating the guidelines were provided by a research group
on progressive kidney disorders funded by the Ministry of Health, Labour,
and Welfare’s research project for overcoming intractable diseases. These
funds were used to pay for transportation to and from meetings, to rent space
for meetings, and for box lunches and snacks. The committee members
received no compensation. Everyone involved in creating the guidelines
(including referees) submitted conflict-of-interest statements based on
academic society rules, which are managed by JSN. Opinions were sought
from multiple referees and related academic societies to prevent the
guidelines from being influenced by any conflicts of interest. Drafts were
shown to the society members, and revisions were made based on their

opinions (public comments).

9. Publication and Future Revisions

The Guidelines were published in the Japanese-language journal of the
Japanese Society of Nephrology and concurrently released as a Japanese-
language book (by Tokyo Igakusha, Tokyo). The Guidelines were also
uploaded to the homepage of the Japanese Society of Nephrology.

At present, CKD-related evidence is being rapidly accumulated, and this new

evidence will necessitate the preparation of an updated version of the



Guidelines in 3-5 years. A certain degree of turnover in the membership of
the revision committee will be required in order to ensure the impartiality of
the Guidelines.
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1. Disease concept and definition of ADPKD

ADPKD is the most common hereditary cystic kidney disease. ADPKD is
characterized by the progressive development of fluid-filled cysts derived
from renal tubular epithelial cells and the development of disorders in
several organs. Bilateral renal cysts enlarge progressively, gradually
compromising renal function, and finally, end-stage renal disease (ESRD)
requiring renal replacement therapy occurs in approximately 50% of
patients by the age of 60 years.

The pattern of transmission in ADPKD is autosomal dominant inheritance.
A male or female with a mutant allele develops the disease. In case that
both parents are unaffected, disease in the offspring results from new
mutation.

ADPKD is caused by a germ line mutation in PKD1 (16p13.3)(85% of cases)
or PKD2 (4q21)(15% of cases).

2. Diagnosis of ADPKD: Symptoms and laboratory findings

1) Algorithm

The diagnostic algorithm for ADPKD is depicted in the figure. Family history,
while important in ADPKD diagnosis, often cannot be assessed. Moreover,
even in the absence of family history, it is important to remain alert to newly
reported mutations in PKD1/PKD2 genes responsible for disease onset. It

can be difficult to detect cysts meeting diagnostic criteria in younger patients,
requiring reexamination. Clinical questions (CQs) are appended to these
guidelines as a reference in following the algorithm and determining

treatment and other medical care once a definitive diagnosis has been made.

Figure



Renal cysts

Family history

NO

YES
s S A |
3) I
. —— NO
5 Diagnostic criteria
YES | NO
| |

278

Defmitive diagnosis

Eleexﬂmi.lmriun at age 3[]]

L

Nonspecific chmical findings

YES

Possibility of other renal
cystic disease

G)
9)
10}

Thetreatment to control the development of ADPED Thetreatrnent for end-stage renal disease
Antihyp ertensive ; oy .
ﬂJ Drinking to diet Tolvaptan Peritoneal dialysis Renal transplantation
herapy
cQl cQ23 cQ4 cQl4 cQls
Complications and
thelr managements
Cerebral aneurysn Cystinfection Cystic hemorrhage Urolithiasis Cardiac valvalar disease Renal cyst Liver cyst
cQs cne Q1o cgn cQs512 cQl13

Q6,7

2) Diagnostic criteria
Table 1 presents the diagnostic criteria of ADPKD (ADPKD Diagnostic
Guidelines, Second Edition, published by a Grant-in-Aid for Progressive
Renal Diseases Research, Ministry of Health, Labour and Welfare of Japan).
Confirmation or nonconfirmation of family history determines one of two
possible protocols, each requiring its own distinctive cyst assessment based
not only on ultrasonography (US) but also on computed tomography (CT)
and magnetic resonance imaging (MRI). In most cases, cysts manifest
bilaterally and diagnosis is uncomplicated; in the remaining cases, diagnosis

should be carefully performed in accordance with the diagnostic criteria

noted herein.



Table 1 the diagnostic criteriaof ADPKD (ADPKD Diagnostic Guidelines, Second
Edition, published by a Grant-in-Aid for Progressive Renal Diseases Research,
Research on intractable disease, from the Ministry of Health, Labour and Welfare of

Japan)

1. Confirmation of family history

a. Three or more bilaterally-manifested cysts confirmed with ultrasonography

b. Five or more bilaterally-manifested cysts confirmed with CT and MRI imaging
2. Non-confirmation of family history

a. Patients 15-years old or younger: three or more bilaterally-manifested cysts
confirmed with either CT and MRI imaging or ultrasonography

b. Patients 16-years old or older: five or more bilaterally-manifested cysts confirmed
with either CT and MRI imaging or ultrasonography

Diseases to be excluded

1. Multiple simplerenal cyst

2. Rena tubular acidosis

3. Multicystic kidney (multicystic dysplastic kidney)

4. Multilocular cysts of the kidney

5. Medullary cystic disease of the kidney (juvenile nephronophthisis)
6. Acquired cystic disease of the kidney

7. Autosomal recessive polycystic kidney disease

3) Comparison of diagnostic criteria between Japan and other countries
Following Bear’s diagnostic criteria in 1984, numerous other versions have
been reported, each with its own emphasis on, for example, age
classification or cyst assessment through imaging. Ravine’s criteria, which
were utilized for some time, were the first guidelines reflecting age as a
factor. However, Ravine only incorporated PKD1 family history. Although
PKD1 and PKD2 mutations each result in almost the same clinical
manifestation of the disease, PKD1 progresses to ESRD more rapidly and
produces more cysts, leading Pei to incorporate both PKD1 and PKD2

families in his diagnostic criteria. Diagnosis in Western countries combining



US with genetic testing is highly credible and should serve as a reference,

but its applicability to Japanese patients has not yet been demonstrated.

4) Testing

ADPKD screening should include family history of renal disease (end-stage
and otherwise) and intracranial hemorrhage/cerebrovascular disease; patient
history of hypertension, cerebrovascular disease, urinary tract infection, fever,
and lower back pain; subjective symptoms such as macroscopic hematuria,
lower back and/or flank pain, abdominal distension, headache, edema, and
nausea; physical examination to determine blood pressure, abdominal girth,
heartbeat, abdominal findings, and edema; blood and urine tests, screening
for wurinary sediment, proteinuria, and microalbuminuria; estimated
glomerular filtration rate (eGFR) and other renal function tests; and
screening for intracranial aneurysm through cranial MR angiography. US
represents the simplest form of diagnostic imaging for kidney diseases. Other
tests to be performed, as appropriate, should include measurement of N-
acetyl beta-glucosaminidase and urinary beta2 microglobulin values, MRI,
and kidney CT imaging.

5) Diagnostic imaging

US is the standard screening technique for ADPKD diagnosis and evaluation,
but evaluation of kidney size, as opposed to function, is reportedly the better
measurement in the evaluation of progression, with CT or MRI recommended
for follow-up evaluation. The latter methods surpass US in detecting smaller
cysts; MRI can detect cysts with a diameter of 2 mm through T2-weighted
imaging. Each diagnostic imaging technique (US, CT, and MRI) plays a role
in highlighting the distinctive characteristics of cysts. Diagnostic imaging is
also clinically important in terms of disease complications such as cerebral
aneurysms. As adverse reactions can occur, careful consideration must be
given to the risk—benefit balance before utilizing contrast media. MRA is
useful in screening for cerebral aneurysms and is a noninvasive test with the
great benefit of not requiring contrast media. If imaging performed after a
definitive ADPKD diagnosis is strictly for follow-up observation, a simple CT
once every 2—5 years would be adequate if total kidney volume (TKV) is
<1,000 mL. If TKV exceeds 1,000 mL, CT once every year or two would be

appropriate. For screening purposes, diagnostic imaging at the age of 30 years



1s recommended.

6) Differential diagnosis

A patient’s clinical manifestation and diagnostic imaging should be used to

rule out possibilities such as multiple simple renal cysts, acquired cystic

kidney disease, and tuberous sclerosis (Table 2). Particular caution is

needed when considering tuberous sclerosis, as approximately 30% of

patients with this disease are said to have no typical symptoms other than
renal cysts, which are mistakenly attributed to ADPKD. Additional diseases
to be ruled out include renal tubular acidosis, multicystic kidney

(multicystic dysplastic kidney), multilocular cyst of the kidney, medullary

cystic kidney disease, and oral-facial-digital syndrome. As rare diseases are

difficult to identify and distinguish during normal medical examinations,

despite reports on characteristic indicators other than renal cysts, extra care

should be given during differential diagnosis.

Table2 Magjor non-ADPKD renal cystic diseases
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7) Genetic diagnosis

ADPKD is an autosomal dominant genetic disease. Responsible genes for
ADPKD were already identified. Diagnosis of ADPKD in typical cases is
easy by detecting multiple cysts in both kidneys.

In Japan, genetic diagnostic tests for ADPKD are only available for basic
research but not for clinical practice. Physicians must consider whether
samples for genetic testing should be sent to foreign laboratories.

8) Diagnostic imaging for infants and young adults
Diagnostic criteria, including imaging, for ADPKD in infants and young
adults have not been established. Screening imaging tests are not

recommended for nonsymptomatic infants and young adults, even if they are
children of ADPKD patients.

9) Initial symptoms

Cysts are said to form in utero, with most progressing asymptomatically
until the patients are in their 30s or 40s. Subjective symptoms include
abdominal or lower back pain, macroscopic hematuria (including its
posttraumatic form caused by sports activities), or abdominal bloating.
Acute pain is usually attributable to hemorrhagic cysts, infection, or urinary
tract stones. Chronic pain is defined as persistent pain for 4-6-weeks. It
occurs in approximately 60% of ADPKD cases and is usually attributable to
cysts. Macroscopic hematuria occurs in approximately 50% of all cases.
Hypertension, diagnosed objectively by physical examination and other

methods, is a significant initial symptom (or findings).

10) Renal symptoms

Both acute and chronic abdominal and/or flank pain is one of the most
prevalent subjective symptoms of ADPKD, whereas many patients do not
have any complaint until their third or fourth decade of life. Anorexia,
gastrointestinal obstruction, and malnutrition are manifestations of
compression of the gastrointestinal tract by the advanced enlargement of the
kidney (and/or the liver). Macroscopic hematuria is observed at least once
during the entire clinical course in almost 50% of the patients. Massive
proteinuria is rare. The first functional abnormality of the kidney is disturbed
concentrating capacity, although it rarely becomes clinically evident unless



the patient complains of polydipsia and polyuria. Decrease in GFR usually
starts after 40 years of age, and the mean rate of its reduction is 4.4-5.9
mL/(min-year).

The factors associated with rapid progression of GFR decline have been

reported as follows:
Disease-causing gene (worse in cases with PKD1 mutation than in those

with PKD2 mutation)

Hypertension

Early development of urinary abnormality (hematuria and proteinuria)
Male sex

Large size and rapid enlargement of the kidney

Left cardiac hypertrophy

Proteinuria

3. ADPKD: Epidemiology and prognosis (prevalence, incidence, renal
prognosis, and vital prognosis)

The number of ADPKD patients in Japan who visited hospitals was
estimated to be 14,594, yielding an ADPKD prevalence of 116.7 cases per
million population at the end of 1994. The total number of ADPKD patients
including those who will visit hospitals in the future was estimated to be
31,000. It was suggested that ADPKD affected 1 individual per 4033
population in Japan. ADPKD was diagnosed in 40 residents of Olmsted
County between 1935 and 1980, resulting in an age- and sex-adjusted annual
incidence rate of 1.38 case per 100,000 person-years. Approximately 50% of
the patients developed ESRD at the age of 60—69 years. The most common
causes of death in ADPKD were infection, sepsis, and cardiac disease
(myocardial infarction and congestive heart failure). The survival of ADPKD

patients undergoing dialysis surpasses that of general dialysis patients.

4. ADPKD: Treatment and management of complications
1) Treatment to control the development of ADPKD

CQ 1. Is antihypertensive treatment recommended as a means of slowing
the deterioration of renal function in patients with ADPKD complicated

with hypertension?




Recommendation Grade: C1
Antihypertensive treatment is recommended for patients with ADPKD

complicated with hypertension to slow the deterioration of renal function.

[Summary]

Hypertension in ADPKD is frequent and develops at a young age, in contrast
to essential hypertension. In addition, it is often detected when renal function
1s normal and cysts are still small. Antihypertensive treatment is generally
performed. It is thought that antihypertensive treatment may slow the
deterioration of renal function in ADPKD with hypertension. However,
because the evidence related to the recommended antihypertensive agents
and target blood pressure 1s 1inconclusive, we recommend that
antihypertensive treatment in ADPKD should follow that administered for
chronic kidney disease (CKD).

CQ 2. Does increased water intake have a beneficial effect in ADPKD

patients?

Recommendation Grade: C1

Human studies of high water intake to affect the progression of renal
dysfunction in ADPKD patients have not been reported; however, drinking
water can affect the progression of ADPKD by suppressing ADH, resulting in
attenuation of cyst growth and proliferation of cystic cells. Thus, 2.5 — 4 L/day

of water intake would be recommended for ADPKD.

[Summary]

A 3'-5'-cyclic adenosine monophosphate (cAMP)-mediating vasopressin
receptor can stimulate cystic cell proliferation and fluid secretion into cysts
in ADPKD. Thus, a novel treatment of ADPKD that targets the vasopressin-
cAMP axis is currently evaluated and a selective inhibitor of vasopressin 2
receptor is adopted and examined for its effects on ADPKD. Another way to
suppress vasopressin secretion 1s to increase fluid intake to mediate
osmoregulation. Although human studies have not been reported regarding
the effect of high water intake on the renal size and function of ADPKD,
increasing water intake could be recommended to affect the progression of
ADPKD based on the biological properties of the cystic epithelium. A larger
human study is needed to clarify the effect of high water intake; patients
would be advised to avoid stimulating vasopressin secretion by chronic water
depletion.




CQ 3. Should we recommend dietary protein restriction (DPR) to inhibit

progression of renal dysfunction in patients with ADPKD?

Recommendation Grade: C1
Evidence is limited and unclear whether DPR is effective for inhibiting
progression of renal dysfunction in patients with ADPKD; however, it may

considered.

[Summary]

The effect of DPR on ADPKD has been examined by several clinical studies,
including small retrospective studies and randomized clinical trials.
However, almost all studies have shown no significant effect of DPR on the
progression of renal dysfunction. Although a meta-analysis showed the
efficacy of DPR in patients with CKD, including ADPKD, the effect in
ADPKD patients alone was not evaluated. However, we could not conclude
that DPR is ineffective for those patients because of the many limitations of
those clinical studies, such as a small sample size, low prevalence of
outcome due to a short observation period, and low adherence to DPR. Thus,

further evidence is required to answer this question.

CQ 4. Is tolvaptan recommended for treatment of ADPKD?

Recommendation Grade: B

Tolvaptan slow the increase in total kidney volume and the decline in kidney
function in ADPKD patients with a relatively-good renal function with
creatinine clearance >60 mL/min by Cock-Croft equation and a total kidney

volume of 750 ml or more. Therefore, tolvaptan is recommended for treatment

of ADPKD.

[Summary]

Tolvaptan, a Va-receptor antagonist, selectively blocks the binding of
vasopressin to the V2-receptors and inhibit production of cAMP. To determine
the effect of tolvaptan to suppress the increase in total kidney volume, a phase
3, international multicenter, double-blind, placebo-controlled, 3-year trial
(TEMPO3/4) was performed. The results of the trial demonstrated that
tolvaptan slowed the increase in total kidney volume and the decline in
kidney function in ADPKD patients with a relatively-good renal function with
creatinine clearance >60 mL/min by Cock-Croft equation and a total kidney

volume of 750 ml or more. Due to the lack of other specific and efficacious




treatments for ADPKD at present time, with particular attention to serious
adverse events such as drug-induced liver injury, tolvaptan is recommend for
treatment of ADPKD patients with a relatively-good renal function and a
total kidney volume of 750 ml or more. However, the safety of tolvaptan
therapy for adult patients with creatinine clearance <60 mL/min or total
kidney volume less than 750 mL or children is not established.

CQ 5. Aspiration of renal cysts in patients with ADPKD

Recommendation Grade: C1

Aspiration of renal cysts for ADPKD is not recommended for improving renal
function. The procedure would be considered in the management of disease-
related chronic pain or abdominal distention, as well as for diagnostic

purposes and the treatment of infected cysts.

[Summary]

A review of cyst aspiration and surgical cyst decortication for symptomatic
ADPKD was performed. The impact of renal cyst aspiration or surgical cyst
decortication on renal function and hypertension in patients with ADPKD is
controversial, but these procedures are highly effective in the management of
disease-related chronic pain. The duration of pain relief is shorter in cyst
aspiration than surgical cyst decortication.

The cyst aspiration technique for simple renal cysts can be used for ADPKD.
Cyst aspiration followed by instillation of a sclerosing agent (most commonly
ethanol) is indicated when the symptoms are caused by one or few dominant
or strategically located cysts. Cyst aspiration and sclerosis for multiple cysts
need further investigation.

Cyst aspiration for diagnostic purposes and the treatment of infected cysts
has been the standard procedure.

CQ 6. Does screening of intracranial aneurysms improve the prognosis of
ADPKD patients?

Recommendation Grade: B

The prevalence of unruptured intracranial aneurysms in ADPKD patients is
higher than that in the general population. Intracranial hemorrhage, either
cerebral or aneurysmal subarachnoid hemorrhage (SAH), confers high risks

for mortality and morbidity in ADPKD patients. Screening of intracranial




aneurysms improves prognosis.

[Summary]

The high incidence of intracranial aneurysms in patients with ADPKD has
long been recognized. Rupture of an intracranial aneurysm resulting in SAH
i1s the most devastating extrarenal complications and often results in
premature death or disability. The prevalence rate of unruptured intracranial
aneurysms in patients with ADPKD is higher than that in people without
comorbidity. First-degree relatives (parents, siblings, and children) of
patients with subarachnoid hemorrhage have a 3—7 times higher risk for SAH
than the general population.

Aneurysm size correlates with the presence of symptoms and the risk of
bleeding, and aneurysms may rupture more often and at a younger age than
sporadic aneurysms. However, there is no correlation between the risk of
rupture and sex, renal function and blood pressure. Hence, it is difficult to
predict intracranial aneurysm rupture.

Intracranial hemorrhage, either cerebral hemorrhage or aneurysmal SAH,
confers high risks for mortality and morbidity in PKD patients. Screening of

intracranial aneurysms improves prognosis.

CQ 7. Is treatment recommended for cerebral aneurysms detected during

screening?

Recommendation Grade: C1

Treatment of a cerebral aneurysm is determined by a comprehensive
examination of factors such as location, shape, and size of the aneurysm, and
general conditions, age, and medical history of the patient. Decisions
regarding treatment advisability and method should follow consultation with

a neurosurgeon.

[Summary]

Considering that a ruptured cerebral aneurysm is a life-threatening
complication, detection of an unruptured cerebral aneurysm during screening
should receive all due attention. However, there is no particular treatment
for the latter, which is specific to ADPKD. Detection of a cerebral aneurysm
during screening should be followed by careful control of smoking, alcohol
consumption, and blood pressure. Treatment of a cerebral aneurysm is
surgery, involving a craniotomy and endovascular treatment, with specifics

determined following comprehensive investigation of the location, shape, and




size of the aneurysm, and general conditions, age, and medical history of the
patient. As treatment options have their respective strengths and weaknesses,
decisions should follow consultation with a neurosurgeon. If conservative
observation is chosen, biannual—or at the very least, annual-—monitoring of

aneurysm size is recommended.

CQ 8. Are newer quinolones recommended for the treatment of cyst infection
in ADPKD?

Recommendation Grade: C1
Administration of the newer quinolones is recommended for the treatment of
cyst infection in ADPKD.

[Summary]

Cyst infection is a frequent and serious complication of ADPKD and is often
refractory and difficult to treat. Most causative bacteria originate from the
intestine, and many are gram-negative rods. Fluoroquinolones, which have
broad effectiveness against gram-negative rods and good penetration of cysts,
is recommended for the treatment of infected cysts in ADPKD. Having said
this, however, there has not been an adequate level of study to investigate the
actual effectiveness of fluoroquinolones for treating cyst infection in ADPKD.
Few studies have compared fluoroquinolones with other antibiotics for the
treatment of cyst infection in ADPKD.

CQ 9. Should we recommend tranexamic acid in the treatment of cystic
hemorrhage in ADPKD?

Recommendation Grade: C1
Tranexamic acid may be considered when cystic hemorrhage does not improve

by conservative treatment.

[Summary]

Hematuria is a common problem in patients with polycystic kidney disease.
It can be spontaneous or result from trauma, renal calculi, tumor, or
infection. These episodes are normally managed with conservative medical
treatment and rarely require surgery or embolization. Only a few published
studies have investigated the use of tranexamic acid for the treatment of
cystic hemorrhage in ADPKD. However, these studies demonstrated that
tranexamic acid can be used safely and is effective for selected ADPKD




patients with severe or intractable cystic hemorrhage that does not respond
to conventional treatment.
Thus, tranexamic acid may be considered when cystic hemorrhage does not

improve by conservative treatment.

CQ 10. Are there any effective pharmacological preventive therapies for
urolithiasis associated with ADPKD?

Recommendation Grade: C1

Because of the lack of data about the prophylactic efficacy for urolithiasis in
patients with ADPKD, we cannot recommend any medical treatment to
provide a prophylactic benefit. We may recommend, however, the standard
prophylactic treatment in patients with metabolic disorder.

[Summary]

Renal calculi were detected in 21% of male and 13% of female patients with
ADPKD. Anatomical urinary retention and metabolic disturbance in patients
with ADPKD tend to cause development of renal stones. The main component
of the stones is uric acid, and the most common metabolic abnormality is
hyperoxaluria. Medical preventive treatments are not recommended because
of the lack of studies that prove their efficacy. General preventive measures

are recommended for fluid intake and diet.

CQ 11. Is transthoracic echocardiography (TTE) for screening of valvular

disease recommended to improve the mortality of ADPKD patients?

Recommendation Grade: C1
We suggest a TTE study for valvular disease only if the patients have heart

murmur to evaluate the severity of valvular diseases.

[Summary]

Mitral valve prolapse and mitral regurgitation (MR) are the common cardiac
complications in ADPKD. Twenty-one percent of Japanese ADPKD patients
have MR. However, solid data on the natural history of valvular disease in
ADPKD are currently lacking, and studies with long-term follow-up periods are
also very few.

According to the reports regarding non-ADPKD patients, mild or trivial MR
carries better prognosis and is thought not to affect the loss of cardiac function
and mortality in cardiovascular diseases.

For patients with a heart murmur, it is uncertain whether the disease is mild or




severe. TTE might be useful to evaluate indications for surgical treatments and

improve the mortality of these ADPKD patients.

CQ 12. Should ADPKD patients with ESRD undergo renal transarterial

embolization to reduce enlarged kidneys?

Recommendation Grade: C1
Renal transarterial embolization in ADPKD patients with ESRD is effective

in reducing the size of enlarged kidneys and is therefore recommended.

[Summary]

As ADPKD patients age, kidney enlargement becomes increasingly
pronounced, with some patients experiencing considerable abdominal
bloating. Such patients are unable to eat properly, leading to malnutrition
and an overall deterioration of health. However, there is no clear treatment
for massively enlarged kidneys. The literature remains sparse on renal
transarterial embolization in ADPKD patients with enlarged kidneys, and
reports differ as to the embolism type. However, as renal transarterial
embolization was demonstrated to reduce kidney swelling in all existing
reports, the procedure is believed to be effective for ADPKD patients and 1s
therefore recommended despite the paucity of evidence.

CQ 13. Should ADPKD patients with ESRD undergo hepatic transarterial

embolization to reduce hepatomegaly?

Recommended Grade: C1
Hepatic transarterial embolization in ADPKD patients with ESRD is effective

in reducing hepatomegaly and is therefore recommended.

[Summary]

As ADPKD patients age, liver cysts proliferate and hepatomegaly becomes
increasingly pronounced, with some patients experiencing extreme
abdominal bloating. Such patients are unable to eat properly, leading to
malnutrition and an overall deterioration of health. However, there 1s no clear
treatment for a massively enlarged liver. There are limited reports of hepatic
transarterial embolization in ADPKD patients with hepatomegaly, but they
are individual or collected case reports, as opposed to scientific studies. The
evidence presented in these reports is meager, but as there is some suggestion

that hepatic transarterial embolization may be effective in ADPKD patients



with enlarged livers, the procedure is recommended.

CQ 14. Is peritoneal dialysis recommended for patients with ADPKD?

Recommended Grade: C1

Peritoneal dialysis is recommended for patients with ADPKD.

[Summary]

Peritoneal dialysis is not considered appropriate or suitable in ADPKD
patients because of the limited peritoneal space due to enlarged kidneys.
However, according to the recent European Renal Best Practice Guidelines,
initiation of dialysis with peritoneal dialysis should not be considered a
contraindication. Which of the two modalities, hemodialysis or peritoneal
dialysis, is better for patients’ long survival? Although there have been
several studies concerning this question that examined different populations
and situations of dialysis patients, there is no definite conclusion or
consensus on this matter. The dialysis modalities, hemodialysis or
peritoneal dialysis, should be decided by patients themselves according to

the suitability of the modality for the patients.




CQ 15. Is unilateral or bilateral nephrectomy recommended during ADPKD

kidney transplantation?

Recommendation Grade: C1
If native kidney enlargement seems sufficiently massive to jeopardize
accommodation of the donor kidney, unilateral or bilateral nephrectomy is

recommended.

[Summary]

Renal transplantation for ADPKD patients proceeds routinely as it does for
other patients, including incorporation of immunosuppressive therapy.
Posttransplant survival is more favorable for ADPKD than for other ESRD
patients. However, patients should be monitored postoperatively for possible
complications such as thromboembolism, hyperlipidemia, postoperative
diabetes onset, and hypertension. Careful screening is required to ensure that
any kidney from a living donor is free of ADPKD. If the patient has a cerebral
aneurysm, treatment is preferable prior to renal transplantation. If native
kidney enlargement seems sufficiently massive to jeopardize accommodation
of the donor kidney, unilateral (or rarely, bilateral) nephrectomy is
recommended. However, there is no professional consensus on issues such as
nephrectomy timing (simultaneous or heterochronic), scope (unilateral or

bilateral), or method (open or laparoscopic).

5. Autosomal Recessive Polycystic Kidney Disease (ARPKD): Disease
concept/definition (etiology and pathophysiological mechanism)

ARPKD is a hereditary cystic kidney disease and inherited as an autosomal
recessive trait. It is characterized by cystic dilation of renal collecting ducts
and varying degrees of hepatic abnormalities consisting of biliary dysgenesis,
and periportal fibrosis and bile duct proliferation in the liver. Generally, the
hepatic lesion in ARPKD is clinically called congenital hepatic fibrosis if it
presents alone, and is associated with the histological feature called ductal
plate malformation. ARPKD is caused by mutations in PKHD1, located on
chromosome 6p21.1-p12, and linkage analysis indicates that this disorder
involves a single defective gene despite the wide variability in clinical

presentation. It is found that causative gene proteins in three human PKDs
(PKD1, PKD2, and ARPKD) are associated with




primary cilia and the related structures, and it is inferred that structural
abnormality and dysfunction of the primary cilia cause disease, and it is a

theoretical rationale for the common pathophysiological mechanism of
ARPKD and ADPKD.

6. ARPKD: Diagnosis (symptomatology, symptom, and examination finding)
Renal ultrasonographic findings and a sibling with a history of ARPKD are
important for the diagnosis of ARPKD. Cysts are usually small, and have
mainly diffuse dilatations rather than a round shape. Renal
ultrasonography demonstrates markedly enlarged echogenic kidneys, not a
hubble-bubble low-echogenic appearance, and this recognition is important
for diagnosis. Sonographic features of ARPKD may manifest in the second
trimester but usually are not apparent until after 30 weeks’ gestation. Many
diseases present with kidney cysts, all of which can be differential

diagnoses. Among hereditary cystic kidney diseases, ADPKD is an
important differential diagnosis. Occasionally, even in ARPKD, dilatation of
the collecting ducts is not detected and macrocysts are present, which is a
feature to notice. In advanced cases of ARPKD, it 1s sometimes difficult to
morphologically distinguish ARPKD from ADPKD. Although ARPKD
presents in infancy in most patients, a subset presents later in childhood and
even adulthood, with abdominal distension related to renal

enlargement or splenohepatomegaly.

7. ARPKD: Epidemiology and prognosis (incidence, prevalence, and
treatment outcome)

The incidence of ARPKD is inferred to be 1 case per 10,000-40,000 births.
Prognosis is difficult to assess, although now it becomes clear that survival
of all but the most severely affected neonates who demonstrate pulmonary
hypoplasia is possible. It is expected that the prognosis will be improved in
the future through improvement in the treatment of end-stage renal failure

and disease management in infants early after birth.



8. ARPKD: Prenatal diagnosis

In ARPKD, considering that patients often show severe clinical features
early after birth, the prenatal diagnosis is useful in disease management.
Prenatal diagnosis involves fetal ultrasonography and MRI, and there is no
doubt of the clinical significance of performing these diagnostic imaging
methods when required in present conditions of perinatal medical care.
However, the precision of imaging techniques such as ultrasonography is low,
and cysts of ARPKD are usually inapparent until 30 weeks’ gestation.
Prenatal diagnosis of ARPKD by genetic analysis is established technically,
and its enforcement is considered when a sibling is diagnosed with ARPKD.
However, the request for a genetic examination from an overseas laboratory
as an option may be subjected to genetic counseling because the

enforcement of prenatal genetic diagnosis in Japan is difficult.

9. ARPKD: Treatment and management of complications (treatment of

disease including adjunct therapy, supportive therapy, and prophylaxis)

CQ 16. Is peritoneal dialysis recommended for the improvement of the vital

prognosis and quality of life (QOL) of patients with ARPKD?

Recommendation Grade: C1

Peritoneal dialysis may be considered for the improvement of the vital
prognosis and QOL of patients with ARPKD.

[Summary]

Peritoneal dialysis is considered for the improvement of the vital prognosis
and QOL of patients with ARPKD. End-stage renal failure is often seen in
ARPKD, and a replacement therapy for the kidney is required for those
cases. Generally, hemodialysis is often unsuitable for children, and
peritoneal dialysis is recommended when there are no special
circumstances. It is a consensus that peritoneal dialysis is recommended for
the improvement of the vital prognosis and QOL of patients with ARPKD

considering the present conditions in the medical care of renal failure.




CQ 17. Is solitaryor simultaneous transplantation of the liver and kidney
recommended for the improvement of the vital prognosis and QOL of
patients with ARPKD?

Recommendation Grade: C1

Solitary or simultaneous transplantation of the liver and the kidney may be
considered for the improvement of the vital prognosis and QOL of patients
with ARPKD. However, its adaptation should be decided carefully according

to individual cases.

[Summary]

Although solitary or simultaneous transplantation of the liver and the
kidney should be considered for the improvement of the vital prognosis and
QOL of patients with ARPKD, its adaptation should be decided carefully
according to individual cases. In ARPKD, because patients often show
severe renal failure early after birth, a replacement therapy for the kidney
is required. Generally, the best replacement therapy method for the kidney
in children is thought to be renal transplantation, and its early enforcement
1s recommended. When the management of portal hypertension or recurrent
bacterial cholangitis is difficult in the case of liver disorder in ARPKD
patients, liver transplantation is considered. Although solitary or
simultaneous transplantation of the liver and kidney should be considered
for the improvement of the vital prognosis and QOL of patients with
ARPKD considering the present conditions of transplantation medical care,
its enforcement does not necessarily result in the improvement of vital

prognosis and QOL in each case.

CQ 18. Is antihypertensive therapy recommended for the improvement of

the vital prognosis of patients with ARPKD?

Recommendation Grade: C1
Antihypertensive therapy improves the vital prognosis of patients with
ARPKD.




[Summary]

Antihypertensive therapy improves the vital prognosis of patients with
ARPKD. Therefore, it may be considered a management option for ARPKD.
Hypertension is often found in infants and subsequent childhood in ARPKD,
and it can be the only symptom. Hypertension is also seen in patients with
normal renal function and is manifested in almost all children with ARPKD.
If hypertension is not treated effectively, hypercardia or congestive heart
disorder may occur. The pathogenesis of hypertension in ARPKD is unknown.
It is a consensus that antihypertensive therapy should be considered for the

improvement of the vital prognosis of patients with ARPKD.
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