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3. Deficiency of ADAMTS13

ADAMTS13 deficiency consists of two types, congeni-
tal type (Upshaw-Schulman syndrome) and acquired type
due to its inhibitor, anti-ADAMTS13 antibody. A marked
decrease of ADAMTS13 activity to a level of less than 5 %
has been demonstrated in 60-90 % of patients with TTP.
Therefore, patients with congenital or acquired TTP should
be diagnosed and ruled by measuring the activity of AD-
AMTS13 and its inhibitor.

4. Cobalamine metabolism abnormality

Inborn error of cobalamine C metabolism is a rare cause
of HUS, especially in young infants (less than 6 months of
age). The diagnosis is suggested by a marked increase of
homocysteine and a decrease of methionine demonstrated
by plasma amino acid chromatography.

5. Recessive mutation in diacylglycerol kinase £ (DGKE)
gene

Mutations in diacylglycerol kinase ¢ (DGKE) gene were
identified using exome sequencing in four patients with
aHUS [g]. Most patients with DGKE gene mutation pre-
sented with aHUS in the first year of life show episodes of
relapse before 5 years of age. It was reported that 13
(27 %) of 49 patients with aHHUS in the first year of life had
DGKE gene mutations and that three of six familial disease
kindreds had these mutations. Affected individuals present
with aHUS in the first year of life have persistent hyper-
tension, hematuria and proteinuria (sometimes in the
nephrotic range), and commonly show progression to CKD
stage 4 and 5 by the second decade of life. Therefore,
DGKE gene mutations should be suspected if characteristic
symptoms such as hypertension, hematuria and proteinuria
occur after recovery from aHUS attacks, and that there are
no pathogenic mutations in known aHUS-related genes or
antibodies against CFH.

6. HIV infection

Definitive diagnosis is performed by serological test for
anti-HIV antibody.

7. Others

Definitive diagnosis is performed with various examin-
ations including serological examinations for anti-nuclear
antibody and anti-phospholipid antibody.
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5.2 Treatment of aHUS

Treatment of aHUS includes supportive therapy for
control of overall body conditions and specific ther-
apy for the causative disease. [Grade of Recommen-
dation: B]

(1) Pneumococcal-associated aHUS

Plasma therapy, including plasma exchange and
plasma infusion with fresh frozen plasma, should be
avoided in therapy for pneumococcal-associated HUS
as plasma (which contains natural IgM-class anti-
bodies against Thomsen-Friedenreich antigen) may
aggravate hemolysis. It is preferable to transfuse
washed RBC or platelets. [Grade of Recommenda-
tion: D]

(2) aHUS associated with complement dysregulation
and other abnormalities

The guideline indicates that plasma therapy, includ-
ing plasma exchange and plasma infusion, should be
started as soon as possible at diagnosis of aHUS
(excluding cobalamine metabolism disorder and
pneumococcal-associated HUS). [Grade of Recom-
mendation: C1]

Patients diagnosed with aHUS (based on the diag-
nostic criteria proposed by the Joint Committee of the
Japanese Society of Nephrology and the Japanese
Society of Pediatrics) should be treated with ec-
lizamab. [Grade of Recommendation: C1]}
Living-related donor transplantation should not be
performed in patients with end-stage renal dis€ase
(ESRD) due to aHUS. [Grade of Recommendation:
C2]

Preventive plasma therapy should be performed in the
perioperative period for patients with ESRD due to
aHUS undergoing cadaveric unrelated renal trans-
plantation. [Grade of Recommendation: C1]

Prophylactic eclizumab administration in the periop-
erative period is acceptable for patients with ESRD
due to aHUS and undergoing cadaveric unrelated
renal transplantation. [Grade of Recommendation:
C1]
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Table 13 Classification of aHUS (excluding TTP due to ADAM-
TS13 deficiency)

1. Advanced Etiology
(i) Infection induced
Streptococcus pneumoniae infection
(i) Disorders of complement regulation

Genetic disorders of complement regulation: complement
factor H (CFH), complement factor I (CFI), membrane
cofactor protein (MCP, CD46), C3, complement factor B
(CFB), thrombomodulin

Acquired disorders of complement regulation: auto-antibody
(iii) Defective cobalamine metabolism
(iv) DGKE mutation
(v) Quinine induced
2. Clinical associations
(i) HIV
(ii) Malignancy, cancer chemotherapy, ionizing radiation
(iii) Transplantation, Immunosuppressant use
(iv) Pregnancy: HELLP syndrome
(v) Autoimmune disease, collagen disease
(vi) Others

Comments

As described in Sect. 5.1, aHUS has several etiologies
that can affect presentation, management and outcome.
Supportive care including dialysis and various type of
intensive care to control patient’s general conditions is
important, as is the case for STEC-associated HUS. Spe-
cific therapy is needed for various etiologies. Therefore, we
have described the importance of supportive care for
treatment of patients with aHUS in the opening statement
of this guideline.

1.  Pneumococci-associated aHUS

Children with pneumococci-associated HUS are usually
younger at presentation and show a more severe course
than those with STEC-associated HUS. The mortality rate
of pneumococci-associated HUS in the acute phase has
been reported to be 12.5 % [c], and 26 % [1]. It has been
reported that 10.1 % [c], with 8 % of patients develop end-
stage renal disease [1]. These rates are between two to three
times higher than those for STEC-associated HUS. As for
the pathophysiology of pneumococci-associated HUS, it
has been proposed that neuraminidase, produced by pneu-
mococci, cleaves N-acetyl neuraminic acid from the cell
surface of erythrocytes, platelets, and glomerular endo-
thelial cells, exposing the Thomsen—Friedenreich antigen.
The latter is identified by a natural IgM antibody as a
normal plasma constituent that initiates the cascade of
events leading to HUS. Transfusion of plasma products
containing anti-Thomsen-Friedenreich IgM antibodies
further accelerates hemolysis, and such cases have been

documented [2, 3]. The reported morbidity rate of CKD or
end-stage renal disease is significantly lower in patients
treated with washed blood products than in those treated
with unwashed products [1]. These circumstances dictate
that plasma therapy, including plasma infusion and plasma
exchange with fresh frozen plasma, should not be per-
formed in patients with pneumococci-associated HUS,
Washed blood products should be used for blood transfu-
sion and filler in the dialysis circuit for infant dialysis.

2. aHUS associated with complement dysregulation and
other abnormalities

The guideline recommends that daily plasma therapy,
including plasma exchange and plasma infusion, should be
started at the point of diagnosis of aHUS (excluding co-
balamine metabolism disorder for which vitamin B12
supplementation is the established therapy) [d, h]. Plasma
exchange is commonly undertaken daily using 1.5-2
plasma volume per session, employing fresh frozen plasma.
Plasma exchange is more efficient than plasma infusion, as
the former supplies a large amount of normal complement
regulatory protein, avoids any risk of volume overload, and
removes fluid-phase causative agents (such as abnormal
complement regulatory proteins, anti-CFH antibodies,
inflammatory cytokines, and other triggers of platelet hy-
peraggregability) [f, h]. The results of a case series study
suggested that the response to short-term plasma therapy
varies according to genotype [j, k, 4, 5]. Patients with CFH
mutations have the poorest prognosis. On the other hand,
patients with MCP mutations have the best short-term
prognosis, with 90 % of such patients reported to survive
and remain dialysis-free in the long term [4]. Therefore, in
patients with MCP mutations, plasma therapy does .not
affect outcome. This is consistent with the fact that MCP is
not a circulating complement regulatory protein.

In the patients with mutations in genes for complement
proteins and their regulators, the outcome of kidney
transplantation is poor; overall risk of aHUS recurrence
after kidney transplantation is about 50 %, and the risk of
graft loss occurs in 80-90 % of patients with recurrence [l—
n, 6]. The outcomes of kidney transplantation vary
according to the type of mutated gene, being poor inpa-
tients with CFH, complement factor I (CFI), C3 mutations.
In contrast, kidney graft outcome is reportedly favorable,
and disease recurrence rates are low in patients with MCP
mutations, due to the fact that MCP is a transmembrane
protein and that kidney grafts show normal expression of
MCP [6]. The efficacies and benefits of plasma therapy in
the perioperative period have been reported in some case
series, with the purpose of preventing aHUS recurrence
after kidney transplantation [l-n]. Therefore, preventive
perioperative plasma therapy is recommended when
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performing kidney transplantation for patients with com-
plement-associated HUS. These data, together with the
higher rates of disease recurrence, suggest that living kid-
ney transplantation is not recommended for patients with
mutations of CFH, CFI, complement factor B (CFB) and
C3. In particular, living-related kidney transplantation is
contraindicated, as a living-related donor may be a carrier
of mutations and may be at risk of developing de novo
aHUS after kidney donation.

As CFH, CFI, CFB and C3 are synthesized in the
liver or liver-kidney, combined transplantation has been
proposed as a logical curative intervention for severe
complement-associated HUS in patients harboring muta-
tions of those complement proteins. There have been
over 10 combined liver-kidney transplants [o, p, 7-12],
and a few successful cases have been reported [10-12].
However, as data on patient outcome are limited, it is
not possible to draw reliable conclusions on this type of
transplantation.

Mutations of complement protein components of the
alternative complement pathway, including CFH, CFI and
MCP, have been reported in many cases of aHUS [f]. The
proposed pathological mechanism for the development of
HUS is uninhibited continuous activation of the alternative
pathway, resulting in the formation of membrane attack
comples (MAC, C5-9). Eculizumab, a recombinant
monoclonal humanized IgG antibody that targets CS5,
blocks the cleavage of CS5a—C5b, ultimately preventing
generation of the proinflammatory peptide C5b, and the
cytotoxic MAC. Therefore, eculizmab blocks the comple-
ment terminal pathway. Two prospective single-arm stud-
ies involving adult patients, and one retrospective study
involving pediatric patients, have been performed to
investigate the efficacy of eculizumab for aHUS [q]. In the
autumn of 2011, the use of eculizumab for treatment of
aHUS was approved in the USA and Europe based on the
results of these studies [q]. Many reports have described
the efficacy of eculizumab for patients with plasma ther-
apy-resistant aHUS [13-15], and its long-term preventive
effect against aHUS recurrence after kidney transplantation
[16-20]. These reports suggest that eculizumab may be
highly beneficial for patients with aHUS and also for pre-
vention of aHUS recurrence after kidney transplantation.
However, blockade of the complement terminal pathway
by eculizumab increases the risk of infection by encapsu-
lated bacteria, including Neisseria meningitidis, Hae-
mophilus influenza type B, and Streptococcus pneumoniae.
In particular, Neisseria meningitidis infection is life-
threatening. Patients must be vaccinated against it at least
2 weeks before being treated with eculizumab. If this is not
possible, adequate antibiotics, including ciproxan, should
be administered prophylactically [r]. Moreover, in children,
it should be ascertained if they have been vaccinated
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Table 14 Dosing recommendation of eclizumab for the patients with
aHUS

Patient age and  Induction Maintenance

body weight

18 years and 900 mg weekly for 1200 mg at week 5; then

older the first 4 weeks 1200 mg every 2 weeks
Less than 18 years

40 kg and 900 mg weekly x 4 1200 mg at week 5; then

over doses 1200 mg every 2 weeks

30 kg to less 600 mg weekly x 2 900 'mg at week 3; then

than 40 kg doses 900 mg every 2 weeks
20 kg to less 600 mg weekly x 2 600 mg at week 3; then
than 30 kg doses 600 mg every 2 weeks

10 kg to less 600 mg weekly x 1
than 20 kg dose

5 kg to less 300 mg weekly x 1
than 10 kg dose

300 mg at week 2; then
300 mg every 2 weeks

300 mg at week 2; then
300 mg every 3 weeks

against Streptococcus pneumoniae and Haemophilus
influenza type B. If not, such vaccination ought to be
considered [s]. In Japan, the use of eculizumab for treat-
ment of thrombotic microangiopathy due to aHUS was
approved in September 2013. Accurate diagnosis of aHUS
is important before initiating treatment with eculizumab, as
stated in the packaging insert for the agent: “Examine
carefully the appropriateness of eculizumab administration
and start the medication based on sufficient understanding
of its efficacy and safety” and “Appropriate diagnosis
based on diagnostic criteria established by the Joint Com-
mittee of the Japanese Society of Nephrology and the
Japanese Society of Pediatrics is necessary for use of.
eculizamab” [s]. With regard to these guidelines,
Tables 14 and 15 show the recommended dosages and
regimens stated in the packaging insert [s].

Treatment with eculizumab is highly effective for
patients who depend on or resist to plasma exchange, as
well as for those whose risks of plasma exchange outweigh
the benefits (e.g. allergic reaction to plasma products,
technical difficulties in achieving vascular access). For
these patients, treatment with eculizumab may become a
first line strategy in Japan, just as it has been reported in the
USA and Europe [t]. So far, however, only three cases have
been examined in a clinical trial and only a handful of
cases have been treated with eculizumab through private
importation in Japan. Since the efficacy and safety of
treatment with eculizumab for Japanese aHUS patients is
still unclear, we have decided on a recommendation grade
of CI for treatment with eculizumab. The treatment pro-
tocol for aHUS and preventive therapy protocol for disease
recurrence after kidney transplantation may change once
treatment experience with eculizumab has been
accumulated.
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Table 15 Supplemental dose of eculizumab after- plasma exchange/
plasma infusion

Most recent  Supplemental Timing of
eculizumab  eculizumab dose  supplemental
dose eculizumab dose
Plasma 300 mg 300 mg per Within 60 min after
exchange plasma each plasma
exchange exchange
session
600 mg and 600 mg per
over plasma
exchange
session
Fresh 300 mg and 300 mg per fresh. 60 min prior to
frozen over fozen plasma fresh frozen
Plasma infusion session plasma infusion
infusion session

Eculizumab may be partially lost from plasma due to plasma
exchange, and fresh frozen plasma includes complement factor 5
(C5). Therefore, eculizumab supplementations within 60 min after
each plasma exchange session or at 60 min before fresh frozen
plasma infusion should be considered (dosage shown in Table 15). As
the supplemental dose of eculizumab is estimated on the basis of
simulation results, it is necessary to observe patients carefully post
eculizumab supplementation

In 2013, mutations in the gene coding for DGKE were
reported as a cause of aHUS [f]. It is not obvious whether
complement activation has a role in patients with DGKE
mutations, because DKGE encodes an intracellular
enzyme. Moreover, two patients with DGKE mutations
have been reported to show recurrent aHUS while receiv-
ing anticomplement therapy including eculizumab and
plasma infusion. To date, two allografts have survived for
2 years. In three cases of cadaveric kidney transplantation,
the patients survived for 4 years. One allograft failed after
6 years due to chronic rejection. It is notable that there
were no cases of aHUS recurrence. Additionally, DKGE
mutations have been reported to cause membrane prolif-
erative glomerulonephritis with thrombotic microangiopa-
thy [t]. Further analysis is necessary to clarify the
pathogenesis and clinical course of aHUS in patients with
DGKE mutations.
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Mammalian target of rapamyein complex 2 signaling pathway regulates transient receptof potential cation channel 6 in
podocytes

Fangrui Ding, Xuejuan Li, Xiaoyan Zhang, Yanqin Zhang, Baihong Li, Jie Ding (corresponding)

Department of Pediatrics, Peking University First Hospital, Beijjing, China

Objectives: Transient receptor potential cation channel protein 6 (TRPC6) is a member of nonselectiv,e cation channels. Ai:{normal
expression and gain of function of TRPCE were involved in the pathogenesis of hereditary and ncmhe"cdltary forms of renal d'xseag.es.
Although underlying molecular mechanisms of this remain poorly understood, recent research found that there were many cell sngxalfng
pathways involved in regulating the expression and function of TRPC6, The purpose of our study is t0 €xamine the effect of distinct
Mammalian Target of Rapamycin complex (mTORCI or mTORC2) signaling pathway on TRPC6 i podocytes.

Methods: We applied both pharmacological inhibitors of mTOR and siRNA specific for compOncﬂt of mTQR t(.) explore mTOR
signaling to regulate TRPC6 in podocytes. Podocytes were exposed to rapamyein, an inhibitor of mTORCI signaling pathway, and
ku0063794, a dval inhibitor of mTORC and mTORC2, In addition, using specific siRNA knocked dOW! the component of mTORCI
raptor and the component of mTORC?2 rictor. By using real-time reverse transcription PCR and west®™" blotting, ml‘{NA and protein
expression of TRPCGwere examined.Also, fluorescence calcium imaging was used to study the functon of T.RPCG P odocyteg
Results: Rapamycin have no effect on both mRNA and protein expression levels of TRPCGin different time points and concentrations.
Ku(063794 could down-regulate mRNA and protein of TRPC6 in podocytes. In addition, ku006379%: but not rap amyocin sup P Sibige
TRPC6-dependent calcium influx into intracellular. Furthermore, knockdown of raptor didn’t chang® TR‘P.C 6 protexrz expression and
TRPCG-dependent calcium influx into podocytes, while knockdown of rictor suppressed the TRPCE protein expression and TRPCG-
dependent calcium influx into podocytes. . . i
Conclusions: These findings indicate that mTORC?2 signaling pathway regulates TRPC6 in podocY*es: while mTORCI signaling
pathway may have no effect on TRPC6.

P-NS-18

Efficacy of cyclophesphamide and mizoribine combination therapy against steroid dependeﬂt' nep hrgtic Y n(%rome
Masaki Fuyama, Masaki Takahashi, Ken Saida, Hiroyuki Machida, Mai Sato, Masao Ogura, Koichi Jamei, Shuichi Ito
Department of Nephrology and Rheumatology, National Center for Child Health and Developmen’s Tokyo, Japan

. Objective: Cyclophosphamide (CPA) significantly reduces the number of relapses in patients with ster oid dep endent.ncp hrotic sy ndr‘on?e
(SDNS) and/or frequent relapsing nephrotic syndrome (FRNS). However, patients with SDNS are ﬁk‘?]y to experience relapse wsﬁ?m
1 or 2 years after CPA. Additionally, a safe cumulative dose should be considered in the clinical S@m,n & t’)ec'fmse'of gonadgl 'toxw;ty
and carcinogenicity. Therefore, use of CPA for 8-12 weeks (2-2.5 mg/kg) is permitted once in & patient S,hfe time. To elicit bett?r
efficacy of CPA, we previously proposed combined therapy, CPA followed by mizoribine (MZR) 85 a maintenance therapy. In this
study, we evaluated this therapy’s efficacy in 11 patients with SDNS.

Methods: Medical records of 11 SDNS patients (2 males, 9 females) treated with CPA followed by MZR (9:8 [7.9-11.4] me/kg/day)
were retrospectively examined. MZR was initiated from the day after the last CPA treatment, We evaluated their clinical course and
efficacy of the combined therapy.

Resultzz Renal pathology waspminimal change disease in all patients. The median age of onset W&5 3.6 years (1.5-6.8 years). 'ljhe
median age at CPA treatment was 9 years (7.2-12.7 years). The median follow up was 37 month$ (2.1—'62 m onths). The medfan
accumulated dose of CPA was 152 mg/kg (111-170 mg/kg). Eight (74%) patients had a present oF previous h1§tory of eyclosporine
(CsA) treatment. Seven of 11 (64%) patients were free from relapse during the observation period. Among 4 patients Wh? re‘iapsed, 2
restarted CsA or PSL because of recutrence of SDNS. However, another 2 patients did not return 0 S],)NS' The annual incidence of
relapse was significantly decreased (before vs after: 3.51.0 vs 0.420.7 times/year, p=0.005). LeukoP¢™?d (@=1) & mumps (n=1) were
experienced, but properly treated. X o o
Conclusions: Previous studies show that 2-yr relapse-free survival in SDNS patients treated with CPAis .<40 7. A total of GL.VO of
patients achieved 2-yr relapse-free survival in our study. MZR after CPA might maintain immunoSUPPression and de.c rease discase
activity, and prevent further relapse. Although prospective randomized trials are required, CPA corﬂb’ned with MZR might be a good
and safe option against SDNS.
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Viral persistence in respiratory syncytial virus nephropathy in rats-probably a main mechanis™® of immune disorder in minimal
change nephrotic syndrome :

Yan-Nan Guo, Zheng Wang, Jin Wu .

Pediatric Department of West China Second University Hospital, Sichuan University, Chengdu, China

Objective: To find a probable mechanism of immune disorder in RSV nephropathy in rats which resemt?le ““m?“ MCNS'
Methods: 1. RSV mRNAs (G, F, M2, NS1, NS2) and proteins (G and F) were detected with fluorogenic quantitative RE-PCR afld
indirect immunofluorescence assay (IFA) to find the evidence of viral persistence. 2. DC-SIGN mRINA 2nd protein were detected with
RT-PCR and IFA to find the trend of its change. 3. IL-12/10 and CDA4/CD8 were measured by ELISA and flow cytometry
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using B-Mode ultrasound imaging of right and left common carotid arteries and carotid buibs. Tx with metabolic syndrome (MS)
were identified as those with e”3 of the following criteria: HbAlc >5.6 or fasting glucose>100, BP>90th percentile, central obesity
(WCe”95th percentile), HDL <5th percentile, TG > 95th percentile. CIMT of Tx recipients were compared to 24 healthy pediatric
controls using Wilcoxon rank sum analysis.

Results: Study group was comprised of 28 pediatric kidney Tx recipients (8 obese, 20 lean), age 13.1£0.75 years, 59.2% AA.
Controls were 24 healthy children of similar age and race. CIMT of Tx was greater compared to healthy controls (0.47£0.002 vs.
.46:0.001, p=0.05). CIMT of AA Tx was greater than AA controls (0.49£0.002 vs, 0.47+0.002, p=0.000). Mean CIMT of Tx group
improved over time from 0.47£0.002 mm at baseline to 0.46+0.002 mm at 18 months (p=0.01) and 0.44% 0.003 mm (p=0.000) at 30
months post-Tx. Obese Tx had greater CIMT than lean Tx (0.48£0.004 vs, 0.46+0.002 , p=0.001). Tx with MS had greater CIMT than
those without MS (0.49£0.004 vs. 0.46+0.002 mm, p=0.000). AA Tx had greater CIMT vs. non-AA Tx (0.49+0.002 vs. 0.43+0,001,
p=0.000).

Conclusions: Pediatric kidney Tx recipients carry increased CV risk, particularly those with MS, obesity and AA race. This is the
first study to demonstrate that AA have higher CIMT compared with non-AA pediatric Tx recipients. Further studies are needed 10
investigate strategies for decreasing CIMT after kidney T, particularly in higher risk groups.
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Prospective trial of attenuated live vaccines in children receiving immunosuppressants

Koichi Kamei!, Isac Miyairi®, Mai Sato!, Masao Ogura’, Reiko Ito?, Toyoichiro Kudo?®, Katsuhiro Arai®, Shuichi Ito!

'Department of Nephrology and Rheumatology, *Department of Infectious Diseases, *Department of Hepatology and *‘Department of
Gastroenterology, National Center for Child Health and Development

Background: Live vaccines are generally contraindicated in patients receiving immunosuppressants. However, viral infections such
as measles and chicken pox occasionally result in serious complications in immunocompromised children, and are sometimes fatal.
We have previously reported the results of a retrospective study of 50 live vaccinations in children receiving immunosuppressants in
ACPN 2011. Thereafter, we conducted a fuarther prospective study.

Methods: Patients receiving immunosuppressants who showed negative or borderline antibody titers against measles, rubella, chicken
pox and/or mumps, were enrolled. They had to show normal cellular and humoral immunity (CD4 ¢”500/mm?, normal lymphocyte
blast transformation by phytohernagglutinin and serum IgG 7300 mg/dl) for enroliment. The IgG antibody titers against these viruses
were measured by enzyme immunoassay, defined as <2.0, negative; 2.0-3.9, borderline; ¢”4.0, positive. We monitored the antibody
titer at 2 months and 1 year afier vaccination. Adverse events were also monitored. This study was approved by the ethical committee
in our center and we obtained written informed consent from all parents. .
Results: A total of 107 vaccinations were given in 66 patients (41 boys; 47 with nephrotic syndrome, 9 inflammatory bowel disease,
5 collagen disease, 3 kidney transplantation, and 1 each with IgA nephropathy & autoimmune hepatitis). Calcineurin inhibitors were
used in 29 patients (27%), antimetabolic agents in 47 (44%) and both in 31 (9%} at vaccination. Low doses of steroids were used in
18 patients {17%). Measles—rubella, measies, varicella and mumps vaccines were administered in 32, 2, 48 and 25 patients, respectively.
The overall seropositivity rate was 70% (measles 88%, rubella 100%, varicella 60%, and mumps 40%) 2 months after vaccination. In
57 patients who achieved seropositivity, 41(72%) had positive antibody titers 1-yr after vaccination. 87% patients with antibody titer
¢”10 at 2-mnonths had persistent positive antibody titers at 1 year, compared with 42% of patients with titer <10.0 (p=0.001). Eight
patients (7%) showed vaccine-related adverse events, including one with varicella—vaccine-related events, and two with relapse of
nephrotic syndrome. However, these adverse events were not critical.

Conclusion: Immunization with attenuated live vaccines was relatively safe even in children receiving immunosuppressants. However,
more clinieal data are necessary to establish the efficacy and safety.

O-TUB-1

Clinical and genetic features of Chinese patients with Dent’s discase
Yangin Zhang, Fang Wang, Jie Ding*, Hongwen Zhang, Yong Yao
Peking Untiversity First Hospital, Beijing, China

Objectives: Dent disease is an X-linked recessive renal tubulopathy, associated with mutations in either CLCNS (Dent disease 1) or
QCRL (Dent disease 2). Howevey, few studies on Dent disease of Chinese patients have been reported. The aim of this study was to
analyze the clinical and genetic features of patients with Dent disease in China.

Methods: We analyzed mutations in CLCNS5 gene and OCRL gene and clinical phenotype and laboratory data of 9 unrelated Chinese
patients with Dent disease.

Resuits: Of 9 unrelated patients with Dent disease, 7 possessed mutations in CLCNS (Dent-1), of which 6 were novel mutations; 2
patients showed mutations in OCRL (Dent-2), one of which were novel. Two patients had de nove mutations. Low-molecular-weight
(LMW) proteinuria and hypercalciuria were found in all the 9 patients. Six patients showed nephrocalcinosis. In addition, three
patients didl renal biopsy and the pathological chenges were mesangial proliferative glomerulonephritis, IgA nephropathy with thin
basement membrane disease and minimal change glomerulopathy, respectively. Two patients with mutations in OCRL showed no
mental retardation.
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and calcineurin inhibitors within 3 months. Statistical analysis was performed using Mann-Whitmey U test and receiver-operating
curve (ROC) analysis.

Results: CD19+ subset was significantly decreased in all patients post-rituximab (11.57£1.36% vs 0.23£0.06%, p<0.001). Nine
(60%) patients achieved complete response with 7/9 (78%) eventually relapsing (duration of remission: 262-484 days). All patients
who relapsed had B-cell recovery. Amongst the various immunological subsets, ICOS+CD8+CD3+ and FAS+COS+CD8+ cells at
day 0 were predictive of relapse within 300 days of rituximab therapy (R<300). Mean ICOS+CD8+CD3+ of R<300 group was
1.24£0.37% compared to 0.15+:0.06% in non-R<300 group (p=0.04), whereas mean FAS+ICOS+CD8+ of R<300 group was 0.70+0.06%
compared to 0.14x0.06% in non-R<300 group (p=0.037). ROC analysis revealed an area under curve of 1.00 (95% CI: 1.00-1.00,
p=0.027) for both markers. Using a threshold subset value of >0.64% for ICOS+CD8+CD3+ and >0.52% for FAS+ICOS+CD8+ cells
yielded a sensitivity and specificity of Ifor predicting relapse within 300 days of rituximab therapy for both markers.

Conclusions: Our study illustrated the potential utilization of ICOS+CD8+CD3+ and FAS+HICOS+CD8+ as predictive markers of
relapse within 300 days of rituximab therapy, possibly providing a guide for further rituximab dosing following B-cell recovery but
prior to clinical relapse.

P-NS-2

Analysis of risk factors for cyclosporine nephrotoxicity in children with idiopathic nephrotic syndrome

Masaki Takahashi', Koichi Kamei’, Masaki Fuyama', Ken Saida', Zentaro Kiuchi', Mai Sato', Masao Ogura', Kentaro Matsuoka?,
Shuichi Ito!

!Department of Nephrology and Rheumatology, National Center for Child Health and Development, Tokyo, Japan

2Department of Pathology, National Center for Child Health and Development, Tokyo, Japan

Objective: Cyclosporine (CsA) is a well-established treatment for steroid-dependent nephrotic syndrome (SDNS) and steroid-resistant
nephrotic syndrome (SRNS), with high-grade evidence. However, chronic CsA nephrotoxicity (CsAN), including tubulointerstitial
and vascular lesions is a major concern, especially with long-term nse. Previous reports suggest that it is related to long-term CsA
administration, frequent relapses during CsA treatment, and higher CsA trough Jevels, but it has seldom been assessed in large
numbers of patients. We evaluated the risk factors for CsAN in children with idiopathic NS receiving CsA treatment.

Methods: We retrospectively evaluated medical records and renal pathology of 83 patients (56 male and 27 female) with idiopathic
NS who were treated with long-term CsA. for >6 months (mean 34.8 months, range 8-128 months) and underwent biopsy between
January 2005 and Japuary 2014 at our institute. Thirty-six patients started CsA because of SRNS, but all of them had become steroid
sensitive at the last observation. CsA treatment was continued without intermission until biopsy in all patients. CsAN was defined as
the presence of tubulointerstitial lesions and/or CsA-associated arteriolar hyalinosis. We evaluated the risk factors for CsAN with
regard to 11 clinical and laboratory factors (sex, age of NS onset, age at biopsy, histological findings, past history of SRNS, duration
of NS, number of relapses, duration of CsA treatment, number of relapses on CsA treatment, 2-hour CsA concentration (C2), and
angiotensin-converting enzyme inhibitor (ACEI) or angiotensin II receptor blocker (ARB) treatment for >6 months, by univariate and
multivariate analysis.

Results: CsA-associated arteriolopathy was observed in 34 patients (41%) and tubulointerstitial lesions in 31 patients (37%). Sex,
age at renal biopsy, duration of NS, duration of CsA treatment, number of relapse on CsA treatment and use of ACEIs/ARBs were
positively associated with CsA associated arteriolopathy by univariate analysis and only use of ACEIS/ARBs was independent risk
factor by multivariate analysis [p=0.03, odds ratic (OR): 5.45, 95% CI: 1.2-28.0]. On the other hand, age at biopsy, histological
findings, CsA C2 and use of ACEIs/ARBs were positively associated with tubulointerstitial lesion by univariate analysis and CsA C2
(>502.1 ng/ml, p=0.003, OR: 22.73, 95% CI: 2.7-533.6) and age at biopsy (>9.9 years, p=0.04, OR: 14.37, 95% CI, 1.1-588.0) were
independent risk factors by multivariate analysis.

Conclusions: The use of ACEIs/ARBs, C2 and age at biopsy were independent, significant risk factors for CsAN in children with NS.
Combination treatment with CsA and ACEIARB should be avoided if possible.

P-NS-3

HRM as a screening tool to detect variants in wilms tumor 1 (J#77) gene in children with steroid resistant nephrotic syndrome
Annes Siji', Ambily Vasudevan’, Divya K Babu', Kishore Phadke?, Anil Vasudevan®?
1St John's Research Institure, Bengaluru, India *St. John's Medical College Hospiral, Bengaluru, India

Objective: The objective of the study was to determine if real-time polymerase chain reaction and high resofution melt (HRM) curve
analysis could be used as a screening tool to identify for variants in the Wilm’s tumor 1 (WT1) gene in comparison to DNA Sanger
sequencing.

Methods: HRM assay for the analysis of exons 8 and 9 of the W71 gene were designed, and optimized. Stringent criteria were
employed for primer designing in order to enable reproducible detection of variants within the amplicon, HRM analysis for exons 8
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