THE KOREAN SOCIETY OF
PEDIATRIC NEPHROLOGY

-

A=sH e

XS

B3t

UX} 1 2020 10E 23YU(F)
ZtA : Online Web Seminar

A |



[€]
>
n
of

Ej9 2%y 2mg

I 2 Efg 2|2 A

Imq

= @ g @ -
- 3 — 3 -

EIZ2% X 2mg2 2L 9 18 Tacrolimus Tablet MIES =2,
XI7VHA &gt gtxie| FoF HMold 77tx| Ta{st MSLICt,

| A MES A MUET SE 281 H|XHIEMA 1080-6776-080 (= AHEED | HISHMPEE 1 vwwvckdphamicom EHE

TCR_CKD_202002_177(Expire:202202)



AP &0 0j2|02] oLl Minirin

ME LT 60120240,
N

tbhH
aa

2
12101
=

MELT 2 o7 ICH ot B0

DESMOPRESSIN ORAL LYOPHILISATE —

60/120/240 g

D= SR OOl HEE i’M:. L|Ct.’

References 1)HE4A(2016-09-26) 2) Everaert, et a'. ICH consensus, Neurourology and Urodynamics. 2019.

DLERRE 2550 2705 01 0708 201007450172 (O 280 SEGR L1 B0 UACANOG) 122 1T, 500 SE6 02 B0 U S5+ 0. A B p AR AR, 2R TLESE00EH 8 77 SS9, ED KI5 A LELI= B 0 20 A= 7R B0, ORO2 AR Y GITO A 2ARR RGINNED TR e S D Ml
17201 EHE ST AR 205, OPinft RO 012 0 2 50 AEBANORK il S S8, 4SR5 29 11402 2560, Al Sl 100 e 7202 S M NG 61 RETRIE 2 2ARE HBpNEE, %%%§$4$U\LME°W“°‘M"L’*n-ﬂﬁélmM‘Q"—W‘m FIUY TR TERSS feg02 “"MQWA&EEU}—NFW\TBKNQEW“&”“L
AAGIE2 2050, 0.0 800k S, 1)0] % 510|% S 2RUS01 520 1 &) S P i 201 P50 g STt 25919 AISEORS )OS S80I 805 D5 ) 0142043 A BN i, 71 355 Y S5 AIEH A R0E K 221240 ) DR ) 0322 BUIRISE (9ADH 9 RLERES02 ST A EH’WH%DWDT 1) 78013 44t | 28 SEUSHAES B

TR P BU2 A U2 Y Ve ) O = QNGID 12 S0 O 501 AHSL RN 2 X RS S A M e oL 50| = 1) 8 0 20] o2 3 TV S8 B s T BB Aozl o) 7 ens, 7\%“&‘#”&‘1‘%1&“‘5“%‘7) ESHOlTEIRH S8 S3RBY), T2 T2 s R 2 B 50 Ol e 1 BEZ ARAIER 6 4 %LOU—G\H
TN Er, 38 83155 i 5007 A ALES S| 0L )OS EIEI SRR 0EN 2 SRS l‘rﬁ%‘s 2R 5 =5 0 ORI TSNS 07k ST BTS2 505 810 - 2 TS 2D ool 57880 10, 1 EEE 5 By 9l 28 20 0 ) WEHOM A= ) SISO L B 2555 th 105 5
AT TR 5 5 S0 A, A DA DT e 0 0 SE AR, A e Ao e R s 3T s o 7 BT PR R ““EO\H*N\WUELH%@ S 238 SRR S A
22T PEI0EC, TR FRALIES ARELILIS S e L7 S0 o - OMMINTLIEBE0 50 ) TSN S H TR Y082 2| P 0 Zo)f s 53 09 bre s S SUSE 0y F‘E A1 L 7 e 22 2042 S0 ), FRSCA BRI \“a‘i” 1. 4 0pke 274 07l S N
7| SPH A NPT 20301 o 12225001, 0k AR 1532 K01 QP! 25 620 1132 ATA07iCkaR P 5 e ot R8s 20|42 207200 TfE =00 R0t B 7 2 4= S0l 202 B001 60| R0 7R =07 330/ 9 6, 457431)0/99| 2132 S0l X3 50L 0/ 18IS 12 2R S35 S 3261 2860 )0/t 0201 SNzl
5201 Bt FLEBES Ny plooa 3 ?Ea YINRUS2 R FREC o) 22Le FisHiD SenHAE Senenc RN Zeazed %’QHA%WHWL\IM—J%HWMW‘-JWE‘*“U H\”Eﬂﬂl_ﬁ“ﬁ%\"mw%@ﬁ%ﬂ AT S 0 TR SO AC (K ST S Sk RoAm e 850 ER S oo T 2R
6. 3P0 e 2 S ASTA PO A 280 9SS AL A, e 42 SO HADTE 4 242 A0, 90102 B 2802 438 o BIUANERH B 7 200 202 S0 i SBS V1) \%:ﬁéﬂhnwu“%‘#ﬂ\"”’) 1000120 A, 20 S0 SNPRHOF 27 110 = BEUE & 29 ABIAN 2027 471y 2SR, TAL 98081
(S22 Ny 305 B, | UBLa S T2 B lgta e st T 00400 5 B g LER S22 ZN%JWMMWWW“«#&@:Z‘&E 5 K2 e e 60182 52 7 L3205 1002 829 NG 12 40 O 0= B4 Q00| 2 s Bl 90! S0 )0/ TS0 0t B2 2012
502041495 S oo S B 0 AR 2 e 8 TSIl ) S4: SO S5l s0iSE S 7| 2ol A3 0 e S 2 e BT A2 10 S o o A S s A0 S e s 2R st

[Eilo] HiSio| Hit] o] B2 ZHIAUX2019 122 2421] 0|5 HAE LIS SI=HRIMRN Tel:02-534-2761] 22 UTSEHHA A https://nedrug. mids.go. kr/index)old i1t 4= USLICH

FERRING| s=zummeyz) NBREA M 552 (2 ) TEL02-2104-C300FAX 02-2194-0089 X a2 ¢
PHARMAGEUTICALS NESA| ST S2E2 352 137 S22l 145 TEL: 02) 534-2761~4 FAX: 02) 534-2956 AH|RPAIER : 080-6776-080(4~A KR HIZAMEE : www . ckdpharm.com * [}

-03-20V1

MI—



Patients with aHUS can be at continuous
risk of the life-threatening consequences of
unpredictable complement-mediated TMA!2

Chronic, uncontrolled complement activity in aHUS leads to ongoing endothelial
injury, organ damage, and sudden death?3
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Paediatric Dialysis
Special solutions for special people
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HD: hemodialysis, CRRT: continuous renal replacement therapy
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Bartter syndrome (BS) is a rare salt-wasting tubulopathy caused by mutations in gene encoding sodium,
potassium, or chloride transporters of the thick ascending limb of the kidney. BS is characterized by polyuria,
hypokalemia, metabolic alkalosis, hyperreninemia and hyperaldosteronemia. Potassium and/or sodium
supplements, potassium sparing diuretics and NSAIDS are treatment options for BS. While presenting
symptoms and initial management of BS are relatively well known, long-term outcome and treatment are still
unclear. In this study, we retrospectively analyzed 70 Korean patients who were clinically and/or molecularly
diagnosed with BS by reviewing their medical records between 1992~2020. We defined chronic kidney
disease (CKD) when estimated glomerular filtration rate (GFR) was less than 60ml/min. We used
Mann-Whitney U test and Chi-squared test using SPSS (IBM, Armonk, NY, USA) to investigate difference
between CKD patients and other patients. P value of 0.05 was used as a threshold for statistical significance.
70 patients (M:F =1:1) were diagnosed as BS at their median age of 10 months [range 0-654] with chief
complaint of growth retardation, poor oral intake, polyuria, lethargy. All the patients had severe hypokalemia,
metabolic alkalosis, and high renin/aldosterone levels at presentation. 33 patients have homozygous or
compound heterozygous mutations in the CLCNKB gene, 4 patients have SLC12A1 mutations, 2 patients have
KCNJ1 mutations, 1 patient has BSND mutation, and 1 patient has CASR mutation. 29 patients were not
molecularly diagnosed In median follow-up of 8 years, [0-27] 62/69(90%) patients (median age of 10 months
old [range 0-654]) were treated with potassium supplement and 45/69(65%) patients were treated with
potassium sparing diuretics at their last visit. Nephrocalcinosis was observed in 14 out of 59 (24%) patients
and sensorineural hearing loss (SNHL) was observed in 4 out of 67 (6%) patients. 24 out of 58 patients

(41%) showed short stature (less than 3 percentile) and 8 out of 67 (12%) patients had been treated with
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growth hormone with improvement of their height. 7 patients had CKD, with their onset of CKD at the ages
of 8~21. In here, we summarized the long term prognosis of Korean patients with Batter syndrome. Most of

the patients required potassium supplementation even when became adults, and CKD developed in 10%.
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Background: Alport syndrome (AS), characterized by progressive kidney failure, sensorineural hearing loss
(SNHL), and ocular abnormalities, is genetically heterogeneous: X-linked inheritance due to COL4A5
mutations and autosomal recessive (AR) or dominant (AD) inheritance due to mutations in COL4A43 or

COL4A44. We evaluated genotype-phenotype correlations in patients with AR or AD AS.

Methods: From 2010 to 2020, pathogenic variants in COL4A43 or COL4A4 were detected in 29 patients
(M:F=15:14) with AS.

Results: The median age at the onset with hematuria was 3 years. Kidney biopsy, obtained in 23 patients at
the median age of 8 years, revealed typical glomerular basement membrane (GBM) changes (n=12), GBM
thinning (n=2), focal segmental glomerulosclerosis (n=4), and others (n=5). SNHL developed in 9 patients at
the median age of 16 years, while ocular involvement was noted in one patient. Five patients progressed to
kidney failure with replacement therapy (KFRT) at the median age of 13 years. For genotype-phenotype
analysis, the patients were divided into 2 groups based on their inheritance patterns: Group 1 including 21
patients with biallelic mutations in COL4A3 or COL4A4, and Group 2 including 8 patients with single
heterozygous mutations in one of the genes. While kidney survival was not different between the two groups,
SNHL developed earlier in group 1 than in group 2. According to the presence of truncating mutations (TM)
in group 1, SNHL in patients with TM progressed faster than in patients without TM.
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Conclusions: This study showed that TM in COL4A43 or COL4A4 are associated with earlier SNHL. Kidney

survival was not different between inheritance patterns and genotypes.

Table 1. Comparison of clinical manifestations according to genotypes and inheritance patterns.

Group 1 (n=21) P between
Group 2
No ™™ P Groups 1
™ (n=15) (n=8)
(n=6) and 2
Onset age, years 2 (1-3) 6 (2-10) 0.087 | 11 (2-18) 0.084
Kidney biopsy, n (%) Typical GBM n=14 n=5 0.574 n=4 0.092
changes Diffuse GBM 9 (64.3) 2 (40.0) 1 (25.0)
thinning FSGS Others| 1 (7.1) 0 1 (25.0)
1 (7.1) 1 (20.0) 2 (50.0)
3 (21.4) 2 (40.0) 0
KFRT, n (%) Kidney survival, years 2 (13.3) 2 (333) 0.544 1 (12.5) 1.000
24 (20-29) | 18 (11-26) | 0.485 42 0.186
SNHL, n (%) Hearing survival, years 7 (46.7) 1 (16.7) 0.336 1 (12.5) 0.183
18 (13-22) 27 0.042 38 0.019
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Objective: The aim of this study was to report the ultra-rare renal diseases and clinical utility of genetic

diagnosis with the impact on management and outcome for these disease.

Materials and methods: Clinical, radiologic, pathologic, and molecular genetic findings were reviewed in
patients diagnosed with ultra-rare disease involving the kidney with proven genetic alteration from Medical

Genetics Center in Asan Medical Center.

Results: Ten patients from ten unrelated Korean families were included and evaluated. Among these ten
patients, 8 different disease were diagnosed; autosomal dominant tubulointerstitial kidney disease(ADTKD)
associated with UMOD mutation, recurrent urinary stones due to APRT deficiency, chronic kidney disease due
to MUCI1 mutation, Ayme-Gripp syndrome with MAF mutation, phenotype of Short rib-thoracic dysplasia due
to IFT140 mutation, renal coloboma syndrome due to PAX2 mutations, idiopathic infantile hypercalcemia due
to CYP24A1 mutation, and hypomagnesemia due to TRPM mutation. Twelve different mutations, including
eight novel mutations, were identified, i.e., four truncating mutations, seven missense mutations, and one
splice-acceptor variant. After genetic confirmation, strategies for the management of the following:
medications, donor selection for renal transplantation, and surveillance for extra-renal manifestations were
altered. In addition, genetic counseling was provided for the patients and their family members with respect

to family member screening for affected but yet unidentified patients and future reproductive planning.
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Conclusion: Etiologies for previously unknown hereditary renal disease are being lightened with WES. With
the understanding of the pathogenesis, treatment and management for better prognosis can be tremendously

affected, hence improving the comprehension and assisting in their reproductive plan for their family.
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The variety of renal anomalies are reported in 50-80% of VACTER association (vertebral, anal, cardiac,
tracheoesophageal fistula with or without atresia, renal and limb anomalies). Among them, certain portion of
patients develop chronic kidney disease (CKD) and frequently progress to end-stage renal disease (ESRD)
requiring renal replacement therapy (RRT). This study is aimed to evaluate the clinical characteristic,
prevalence and risk factor of CKD in VACTER association patients analyzed in single medical center. The
medical records of pediatric (age 0-18 year) VACTER association patients who visited Samsung Medical
Center from January 2011 to December 2019 were reviewed retrospectively. In this study, traditional Schwarz
formula was used to estimated glomerular filtration rate (¢GFR) by serum creatinine (Cr). The CKD stage was
classified according to Kidney Disease Improving Global Outcomes (KDIGO) guideline and CKD in this
study was defined as CKD stage 2 to 5. Total 43 VACTERL patients were enrolled. Male was 1.9 times
more predominant (M/F=28/15) and 88.4% (n=38) of patients had renal anomalies (horseshoe kidney,
hydronephrosis, multicystic dysplastic kidney, renal agenesis, renal dysgenesis, duplex, vesicoureteral reflux,
ureteral anomalies, urethral anomalies bladder anomalies). The median follow-up period was 1.6 years and
average eGFR was 138.0ml/min/1.73m? Half of patients (51.2%) had urinary tract infection (UTI) and 82%
of them experienced UTI more than once. Vesicoureteral reflux (VUR) was detected in 21 patients and
one-third of them underwent correction procedure (deflux injection or ureteroneocystostomy). Eleven patients
had prophylactic antibiotic medication including nine patients with VUR. Six patients experienced acute
kidney injury (AKI) and half of them progressed to CKD. One of CKD patients required continuous renal
replacement therapy and subsequently switched to peritoneal dialysis. In this study, the prevalence of CKD
was 16.3% (3, 3 and 1 patients in stage 2, 3 and 5) and AKI increased risk of CKD progression 10 times
in VACTER association. (CI 1.4-73.3, p=0.0235) The VACTERL association has several factors which might
influence renal insufficiency. However, in this study, solely AKI was proven to be statistically significant risk

factor of CKD development. Further longitudinal study of CKD in VACTER association is required.
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A3t 35471 F 154 o] Ao 27 A2l o]d7]e sdshs AE Y 13875 oo 45T

Results: A8 ¥+ 94 68.1%, 934 31.9%, Yo] 17.6:24], dE o wE 3kx} ¥ = 15204
87.0%, 2041 o]’ 13.0%3tt 714 A g2 vAFEA| A S 83.3%, AFAl A3 16.7%3{TE Schwartz
eGFR 7] CKD stage:™= 19A5-E] 22} 8.0%, 23.2%, 37.0%, 27.5%, 4.3%At}. DA $Hx}9]iGFRS 3
42,4428 9ml/min/1.73m2, Schwartz 48.1+25.6ml/min/1.73m2, CKD-EPI 51.5+35.3ml/min/1.73m2%1 3., +
e iGFR¥} xFo)7b Atk Schwartz P=0.019, CKD-EPI P=0.046). =7 %t%} iGFR7FS] 2}o](Bias):=
Schwartz -6.54, CKD-EPI -9.12% %t ZFo]&= Gl 31(P=0.360), iGFR 2] £10%, +30% ©|u] E& ==
H]-&-(accuracy)< Schwartz °l|4] Z}Z} 23.9%, 57.2%, CKD-EPI A Z}Z} 25.4%, 64.5%% CKD-EPI|A]
O E=dth APl W biase FAIACE ook ekakar, 714 A gko] AR A ER] 73-¢- Schwartz2)
biasi= -3.54% CKD-EPI Rt} S3tth(P=0.038). Lto]ol] wE CKD staging *H biasi= 204 ®|¥He] CKD
stage 1, 2i= Schwartz 2] bias7} U] W$kil(-7.5 vs -32.3, P=0.00, 0.81 vs. -12.5, P=0.00), CKD 4,5+
CKD-EPL9] bias7} T RtK-8.4 vs -3.3, P=0.00, -6.0 vs. -1.1 P=0.00). 2041 ©]4+2] 7-¢- CKD stage 4°]
] CKD-EPI?] bias7} U] SobA|(-7.1 vs. -1.8, P=0.00), iGFRe] 7}7H&- 721S &el&l3ic)

Conclusion: g4 dolA Aol o]a)7]o] 23t estimated GFRS] 28-S 11edljof e},
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Vancomycin induced nephrotoxicity in
non—intensive care unit pediatric patients:
a single institute experience

Introduction: Vancomycin, frequently used in methicillin-resistant Staphylococcus aureus infections in
children, is well known for high risk of nephrotoxicity. Previous data suggested several risk factors of
vancomycin induced nephrotoxicity (VIN) including higher daily dose, long use of vancomycin, underlying
renal disease, intensive care unit (ICU) admission and concomitant nephrotoxin use. However, there are
limited data to define a significant relationship between vancomycin trough level and nephrotoxicity. Purpose
of this study is to investigate prevalence and risk factors, including vancomycin trough level, of VIN in

non-ICU pediatric patients in single medical center.

Methods: The medical record of non-ICU pediatric patients (0.25-19 year), with evidence of no initial renal
insufficiency, who received vancomycin more than 48 hours from January 2009 to December 2018 in
Samsung medical center were reviewed retrospectively. The Pediatric Risk, Injury, Failure, Loss, End Stage

Renal Disease (pRIFLE) criteria was used to determine and classify acute kidney injury (AKI).

Results: Of the 489 vancomycin-treated non-ICU pediatric cases, 27 patients (5.5%) developed AKI; 10 case
of Risk (2.0%), 13 cases of Injury (2.7%) and 3 case of Failure (0.6%). Most of patients subsequently
recovered to normal renal function, except 2 cases of stage 2 chronic kidney disease (CKD). In VIN group,
concurrent piperacillin/tazobactam and furosemide were received in 9 (33.3%) and 13 (48.1%) -cases,
respectively. The longer duration of vancomycin therapy was associated to VIN (VIN 14.5 day vs. non-VIN
9.6day). The VIN case showed longer hospital days than other (VIN 45.8 day vs. non-VIN 24.8 day). The
average level of maximum trough level within first 24 hour of vancomycin administration was 18.9mg/ml
(23.3mg/L in VIN and 18.6mg/mL in non-VIN). The calculated cut-off value of vancomycin trough level
within 24 hours for AKI prediction was 24.4 mg/L (p-value=0.0364).

"
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Conclusion: The VIN in non-ICU pediatric patients is associated with duration of vancomycin therapy and
affect hospital days. Even though most of AKI by vancomycin fully recover, still certain portion of them
progress to CKD. The prediction of AKI by vancomycin trough level over 24.4mg/LL within first 24 hours of

may help clinicians to facilitate the timely prevention of VIN in non-ICU pediatric patients.
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Purpose: Exposure to chronic, intensive or excessive heavy metals is known as risk factor for kidney disease.
Due to the characteristics of children, they are vulnerable to heavy metals. The effect of current low-level
environmental heavy metal exposure is unclear in adolescents. The aim of this study is to assess the

association of blood heavy metal levels with renal function and hypertension in Korean adolescents.

Methods: We performed cross-sectional study of 1,637 participants aged 10-17 years in the 2010-2017 Korea
Nation Health and Nutrition Examination Survey. We investigated the association of blood level of lead,
cadmium and mercury with estimating glomerular filtration rate (eGFR), and hypertension after adjustment of
age, sex, survey year, body mass index and other heavy metals. Hypertension was defined as blood pressure

at or above the 95th percentile for their age, sex and height.

Results: Median whole blood lead, cadmium and mercury level were 1.197 ug/dL (interquartile range [IQR]
0.909-1.508 ug/dL), 0.288 ug/L (IQR 0.206-0.411 ug/L) and 1.829 ug/L (IQR 1.354-2.493 ug/L) respectively.
None of blood lead levels exceeded the children’s reference (5 ug/dL) of the centers for disease control and
prevention. Blood levels of lead, cadmium and mercury tended to decrease over time. A doubling of blood
lead level was associated with a 1.45 mL/min/1.73 m2-lower eGFR (p=0.025). The blood level of cadmium
and mercury were not associated with eGFR. The blood level of lead, cadmium and mercury were not

associated with risk of hypertension.

Conclusions: The blood levels of heavy metals are decreasing in Korean adolescents. However, higher blood

lead levels are still associated with lower eGFRs.

13
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Aim: Interleukin-4 (IL-4) has been implicated in the pathogenesis of minimal change nephrotic syndrome
(MCNS). This study aimed to investigate the changes induced by IL-4 in transcriptomes of human podocytes
and analyze whether the changes could be affected by simultaneous steroid treatment to the podocytes, in the

effort to identify possible genes associated with IL-4 mediated pathogenesis of MCNS.

Methods: Three groups of human podocytes were treated with vehicle, 1L-4, and IL-4 plus dexamethasone,
respectively. We performed whole-transcriptome RNA sequencing to identify differentially expressed genes
(DEGs) among the groups and investigated for the relevant biological pathways by Gene Ontology (GO)
enrichment analyses. To identify whether I1L-4 could induce the changes in intracytoplasmic actin filaments in
podocytes which are known to be the main pathogenesis of MCNS, cytoplasmic actin filaments were

visualized by immunofluorescent microscopy.

Results: A total of 176 genes were differentially expressed in intersection between the three groups. GO
analyses showed that pathways including cytoskeleton organization and cell signaling were significantly
enriched. In addition, we explored the role of the DEGs with PodNet and 12 genes were suggested to be
involved in IL-4-induced changes in the podocytes; PIGRE4, CDKNI1A, PARD3, PRKCI, WWCI, CASK,
TLN2, PLCEl, RARB, BMP4, ARHGAP24, and CAMK2B. Of the twelve, BMP4, RARB, and PLCE],

showed reversed expression when simultaneously treated the podocytes with dexamethasone. In addition,

14
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podocytes treated with IL-4 for 6 hr showed relatively small cell size and slightly decreased amount of
intracytoplasmic actin filaments compared to vehicle-treated podocytes and human podocytes at 37°C without

any treatment.

Conclusion: Our results suggest that 1L.-4 could induce the changes in podocyte cytoskeleton and we found
12 podocyte genes by bioinformatic analysis which could be involved in the pathogenesis of MCNS, In
addition, steroid treatment could reverse the changes in 4 podocyte genes which suggest the beneficial role of

steroids in the treatment of MCNS.
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Purpose: We aimed to evaluate the therapeutic response and long-term renal outcome in childhood steroid

resistant nephrotic syndrome (SRNS).

Materials and Methods: We retrospectively reviewed treatment regimens, especially calcineurin inhibitor
(CNI), pathologic diagnosis, and long-term renal outcomes of patients of these SRNS for 30 years from 1989.

Results: Of 516 patients with nephrotic syndrome, 52 (10.1 %) patients were classified as SRNS. Renal
biopsies from 48 patients showed minimal change (MCD) in 23 (47.9 %), focal segmental glomerulosclerosis
in 23 (47.9 %), and mesangio-proliferative glomerulonephritis in 2 (4.2 %). The mean follow-up period was
81.5 + 67.5 months, and 90.4 % of them took calcineurin inhibitor (CNI). CNI brought remission in 70.2 %
within 50.4 + 43.5 days. 86.4 % (19/23) of the patients with MCD responded to CNI, while 47.4 % (9/23)
of FSGS responded to CNI (p=0.009). Mean time until remission after the use of CNI was longer with FSGS
(90.4 £+ 54.0 days) than in MCD (29.6 + 26.3 days) (p=0.010). CNI responsive patients with FSGS or MCD
showed preserved renal function, and all CNI non-responsive MCD patients also showed preserved renal
function during follow up. However, ESRD progressed only in patients with FSGS non-responsive to CNI

after an average of 89.3 £ 63.6 months after diagnosis.

Conclusion: Different response rates and times for remission were achieved with CNI according to the
underlying pathology of SRNS. All CNI responsive patients with FSGS and MCD patients regardless of CNI
response showed excellent renal outcome. However, all FSGS non-responsive to CNI eventually progressed to

ESRD.
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Objectives: This study was performed to confirm the positive rate of antinuclear antibodies (ANA) in

pediatric patients and to confirm the clinical significance of ANA in diagnosing autoimmune diseases.

Materials and Methods: We have retrospectively reviewed medical records of 439 patients who underwent
the ANA test at the department of pediatrics, Kyungpook National University Hospital from January to June
2018. ANA test was performed using an immunofluorescence assay using human larynx epidermoid carcinoma
cells as a substrate at a screening dilution of 1:40. If positive, the titer was determined by diluting to 1:5120

according to the fluorescence intensity.

Result: Of the patients who visited the department of pediatrics for 6 months, 439 patients had undergone
ANA test. These patients presented various clinical manifestations such as hematuria and/or proteinuria,
prolonged fever, chronic diarrhea, persistent leukopenia and/or thrombocytopenia, abnormal liver function test,
thyroid function test, hyperglycemia, skin rash, and sustained arthralgia, etc. The male to female ratio was
similar at 231:208, and the average age at the time of examination was 8.8 + 5.4 years. 67 of total 439
children (15.3%) were positive for ANA and 10 of these 67 patients (14.9 %) were diagnosed with
autoimmune diseases. Autoimmune diseases were identified in 1 with systemic lupus erythematosus, 2 with
Crohn’s disease, 2 with ulcerative colitis, 2 with myasthenia gravida, 1 with juvenile idiopathic arthritis, 1
with Grave's disease, and 1 with vasculitis of unknown cause. Patients with higher ANA titer of =1:160 had
significantly more autoimmune diseases than those with lower titer of <1:80. In the patterns of ANA in all
patients, speckled pattern was the most common with 34 cases, followed by homogenous and nucleolar.
52.9% of non-autoimmune ANA-positive patients showed a speckled pattern, whereas ANA-positive patients

with autoimmune disease had a greater proportion of homogenous, nucleolar, and others (56.2%).

17
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Conclusion: We concluded that a diagnostic sensitivity of ANA was shown in about 2.3% and the clinical
significance of the speckled pattern or low ANA titer is relatively low for the diagnosis of autoimmune

diseases.
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Impact of Early-Life Weight Status on
Urinary Tract Infection in Children:
A Nationwide Population—based Study in South Korea
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Background: Both underweight and obesity are associated with increased infection risks. Objectives: We
aimed to evaluate the association between early-life weight status and urinary tract infection (UTI) risk in

children.

Methods: A nationwide population-based study was conducted using the Korean National Health Screening
(NHS) data and National Health Insurance Service data. A sample cohort was first selected using data from
the 2014 and 2015 NHS for infants and children (4-71 months) and followed-up through 2017. Participants
were divided into four groups (underweight, normal weight, overweight, and obese) based on the
weight-for-age (< 2 years) or body mass index (= 2 years). The hazard ratios (HRs) and 95% confidence
interval (CI) for developing UTI, cystitis, and acute pyelonephritis (APN) were calculated using a Cox

proportional-hazard model.

Results: Of 1,653,106 enrolled children, 94,185 patients developed UTI during the follow-up of 37.6 £ 0.4
months. The underweight, overweight, and obesity group had a higher risk of UTI than the reference group
after adjusting for age, sex, birthweight, and preterm birth. Between 2 and 6 years of age, boys with
underweight had a high risk of UTI and APN, while girls with overweight and obesity revealed increased
risks of UTI, cystitis, and APN. The HRs for APN in boys with underweight and in girls with obesity were
1.46 (95% CI, 1.03, 2.07) and 1.41 (95% CI, 1.13, 1.75), respectively, after adjusting for age, sex,
birthweight, and preterm birth. U-shaped relationships between BMI-for-age and the risks of UTI, cystitis, and

APN were observed in children aged 42-48 months. The incidence rate of APN decreased with age in normal
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weight children; however, it did not decrease with age in the underweight and obese children between 2 and

6 years of age.

Conclusions: Children with underweight, overweight, and obesity may be at high risk for UTIL.

A uTI . Cystitis r : APM
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+ Coronaviridae + 2002-2003
+ Subfamiliy: Coronavirinae and Torovirinae * a new coronavirus, the SARS-related coronavirus (SARSr-CoV)
' ' * origin in southern China
* transmission from animal { v
+ via the palm civet v
+ originating in bats i
+2012-2013
* Middle East Respiratory Syndrome coronavirus (MERS-CoV)
+ in Saudi Arabia and neighboring countries
* to spread at least to a limited extent in families and among patients and

+ Coronavirinae

+ alphacoronaviruses, betacoronaviruses, and gammacoronaviruses
caretakers in hospitals

* Delta..

* respiratory tract illness
* some undetermined fraction of viral diarrhea
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+ The incubation period of HCoV colds is, on average, 2 days, and they usually

last approximately 1 week
+ be detectable in respiratory secretions for 3 weeks and longer

« first report of HCoV isolation in 1965
+in 1966, HCoV-229E (alphacoronavirus)
+ In 1967, HCoV-0OC43 (betacoronaviruses)
+ surveys of 229 and 0C43
+ SARS-CoV in 2003 (betacoronaviruses) + at least 50 percent of infections were subclinical
+ NL63 in 2004 (alphacoronavirus) * symptomatic versus asynwtomahc patients V\{ere 5|m|I§r
+ may be of low pathogenicity or are shed during long intervals
+ HKU1 in 2005 (betacoronaviruses)
+ MERS-CoV in 2013 (betacoronaviruses)

+ duration of shedding of coronaviruses in immunocompromised patients varied
from less than 2 weeks (35%) to more than 10 weeks (17%)
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Ebola
WHO (2020)

Shultzet al. (2016)

Among children age 0 through 9 years, the frequency of
symptoms was as follows:

+ Fever, cough, or shortness of breath - 63 + Headache - 15 percent

peicent + Nausea/vomiting - 10 percent

+ Fever - 46 percent i .

+ Abdominal pain - 7 percent
+ Cough - 37 percent
+ Shortness of breath - 7 percent * Didned1Afpefer

+ Myalgia - 10 percent + Loss of smell or taste - 1 percent
+ Rhinorrhea - 7 percent

+ Sore throat - 13 percent

*Is there a way to distinguish COVID-19 clinically from
other respiratory illnesses, particularly influenza?

*No

REVIEW ARTICLE m WILEY

Systematic review of COVID-19 in children shows milder cases
and a better prognosis than adults

Jonas F. Ludvigsson® 2%

Keynotes

« The coronavirus disease 2019 (COVID-19) pandemic has
affected hundreds of thousands of people worldwide,
but data on how it affects children are rare.

o Asystematic literature review identified 45 papers and let-
ters published up to 18 March, and this showed that chil-
dren have so far accounted for 1%-5% of diagnosed cases.

o Children often have milder disease than adults, and
deaths have been extremely rare.

3 JAMA Pediatr. 2020 Oct 12. doi: 10.1001/jamapediatrics.2020.4298. Online ahead of print.

Outcomes of Neonates Born to Mothers With Severe
Acute Respiratory Syndrome Coronavirus 2 Infection
at a Large Medical Center in New York City

No clinical evidence of vertical was identified in 101 newborns of mothers positive for
or with suspected SARS-CoV-2 infection, despite most newborns rooming-in and direct
breastfeeding practices.
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3 Pediatr Infect Dis J. 2020 Oct 6. doi: 10.1097/INF.0000000000002921. Online ahead of print.

The Direct and Indirect Impact of SARS-CoV-2
Infections on Neonates: A Series of 26 Cases in

Bangladesh

Results: Of 83 neonates tested, 26 were positive (median age 8 days). Most neonates were admitted
with diagnosis unrelated to SARS-CoV-2: 11 presented with serious non-communicable diseases, 7
with early-onset sepsis, 5 with late-onset sepsis and 2 with pneumonia. In 3 of 5 chest X-rays,
infiltrates and ground-glass or patchy opacities were noted. Two neonates developed metabolic
acidosis, one developed disseminated intravascular coagulation. Most SARS-CoV-2 positive neonates
were referred to government-designated COVID-19 hospitals, leading to gaps in treatment. Twenty-
three neonates could be followed-up: 12 were healthy, 8 died and 3 were still seeking medical care. Of
9 caregivers tested, 8 were positive.

Conclusions: SARS-CoV-2 may have serious adverse effects on children born in LMICs. The virus likely
contributed directly to two deaths, but the remaining 6 neonates who died had serious comorbidities.
Positive SARS-CoV-2 test results led to gaps in immediate clinical care for other morbidities, which
likely contributed to adverse outcomes. This case series emphasizes the need to understand COVID-
19 in neonates in LMICs and its indirect impacts.

3 Curr Opin Infect Dis. 2020 Oct 6. doi: 10.1097/QC0.0000000000000630. Online ahead of print.

COVID-19 in children: current evidence and key
questions

Recent findings: International seroprevalence studies have found younger children to have lower
prevalence of antibodies to SARS-CoV-2, indicating they have not been infected as much as adults.
This may be due to shielding by school closures, or by a reduced susceptibility to infection, as
indicated by a significantly lower attack rate in children than adults in household contact tracing
studies. The most well recognized symptoms in adults of cough, fever, anosmia and ageusia are less
frequent in children, who may often present with mild and nonspecific symptoms, or with
gastrointestinal symptoms alone. Risk factors for severe disease in children include chronic lung,
cardiac or neurological disease, and malignancy. However, the absolute risk still appears very low for
these cohorts. A new hyperinflammatory syndrome has emerged with an apparent immune cause.

Summary: Important questions remain i regarding why children have mild disease
compared with adults; how children of different ages contribute to asymptomatic community

of the virus; and the of and most appropriate i and

treatment strategies for the novel hyperinflammatory syndrome.

+ Household transmission - Limited evidence suggests that transmission
from children to household contacts occurs but is less common than

transmission from adults to household contacts

+ Transmission in educational or child care settings - Limited evidence
suggests that transmission by symptomatic preadolescent children may
occur but is uncommon in educational or child care settings,
particularly if the class size is small, other public health measures are

strictly followed, and community transmission is low

+ Transmission by asymptomatic children - Although there is
little information about transmission of SARS-CoV-2 by truly
asymptomatic (as opposed to presymptomatic) children,
transmission from children with confirmed asymptomatic

SARS-CoV-2 to household contacts has been reported
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Discontinuation of Isolation for Persons with COVID-19
Not in Healthcare Settings

Interim Guidance

pin 600006

Updates as of July 20, 2020

o Atest-based strategy is no longer recommended to
determine when to discontinue home isolation,
except in certain circumstances.

o For patients with severe illness, duration of isolation
for up to 20 days after symptom onset may be
warranted. Consider consultation with infection
control experts.

¢ Symptom-based criteria were modified as follows:

o Changed from “at least 72 hours" to “at least 24
hours” have passed since last fever without the
use of fever-reducing medications.

o For persons who never develop symptoms, isolation
and other precautions can be discontinued 10 days
after the date of their first positive RT-PCR test for
SARS-CoV-2 RNA.

o Changed from “improvement in respiratory
" to “imp in symp to
address expanding list of symptoms associated
with COVID-19.
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X & (UpToDate, 9/28)

progression

For patients with nonsevere disease, care is primarily supportive, with close monitoring for disease

For hospitalized patients with severe disease (ie, they have hypoxia) but who are not yet on oxygen, we

suggest remdesivir, if available. We suggest not using dexamethasone in such patients.

For hospitalized patients with severe disease who are receiving supplemental oxygen (including those who

are on high-flow oxygen and noninvasive ventilation), we suggest remdesivir, if available, and low-

dose dexamethasone

If- remdesivir supplies are limited, we prioritize it for patients with severe disease who are on low-flow

oxygen. If dexamethasone is not available, other glucocorticoids at equivalent doses are reasonable

alternatives.

o

o

[E |

+ Antibodies to the virus are induced in those who have
become infected. Preliminary evidence suggests that some of
these antibodies are protective, but this remains to be

definitively established.

we do not know what titre of neutralising antibodies would
protect recovered patients from secondary infection

immunity after SARS-CoV-2 infection is thought to be
incomplete and temporary, lasting only several months to a
few years

A subset of asymptomatic SARS-CoV-2 cases shows a lower
antibody response and titres that wane quickly

Spanish study, which included more than 60 000 participants,
showed a nationwide seroprevalence of 5.0%

Study done in Wuhan approximately 4-8 weeks after the
peak of infection reported a low seroprevalence of 3.8%

Lancet. 2020 22-28 August; 396(10250): 514-515

Seroprevalence of IgG antibody
among persons ithout any history of COVID-19 diagnosis

Paients (1=103; 47%

Allsubjects (v=198):76%

uarians(0=35: 63%

uNegative  Posilve

J Korean Med Sci. 2020 Jul 27;35(29):¢269
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Coronavirus Vaccine Tracker

By Jonathan Corum, Sui-Lee Wee and Carl Zimmer Updated October 16, 2020

PHASE 1 PHASE 2 PHASE 3 LIMITED APPROVED
Vaccines Vaccines Vaccines Vaccines Vaccines

in expanded inlarge-scale ~ approved for early  approved
safety trials efficacy tests  or limited use for full use

¥
moderna [ ssrsueasen — fohmonafobmon ey

0|3, RNA vaccine

BIONT=CH 2 FOSUNPHARMA
0], RNA vaccine

PHASE 3 | APPROVED FOR LIMITED USE

£ CanSinoBIO a

%3, viral vector vaccine

APPROVED FOR EARLY USE.

#44 MUHUCTEPCTBO
3APABOOXPAHEHHA
% POCCHACKOR OEAEPALMK

2{A[O}, viral vector vaccine

&, viral vector vaccine, Zt

Y=, viral vector vaccine, 5, Hi7
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0|7, recombinant protein nanoparticle

NEVEVS

APPROVED FOR LIMITED USE
APPROVED FOR LIMITED USE

y RREUHSHRHARRELR :
@sinovac __ ‘
- . ) ) %, Inactivated vaccine
%3, Inactivated vaccine
MERT nudoch 2%, BCG vaccine
M@ 1 children's
- . . QR research
“e B3, Inactivated vaccine MERT institute

sty

Host cell

Arvin, AM,, Fink, K., Schmid, M.A. et al. A perspective on potential antibody-dependent enhancement of SARS-
CoV-2. Nature 584, 353-363 (2020)
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‘ DROPLET PRECAUTIONS [///////////] AIRBORNE PRECAUTIONS

p—————— Distance. ————
m 10m+

o Dropletnuclei

i

Droplet size

100um 50um <5um

——— Zaireebolavirus ———
—————— Resplatoryviruseseg. influenza A viru, coronavirs, hinovinss ———

SIMPLE SKETCH OF DROPLET & AIRBORNE Wi
VIRUS AND BACTERIAL TRANSMISSION -

¥ AUSTRALIAN INFLUENZA
i .
éii\:}é Australian Government SURVEILLANCE REPORT
)
x Department of Health —
10 to 23 August 2020

W e s oa w0

Monthandweekof symptomorset

[e—

Source: Healthdirect Source: Flutracking
Per cent of calls to Healthdirect related to ILI, Australia, 1 proportion of fever and cough among Flutracking participants,
January 2015 to 23 August 2020, by month and week of call - Australia, between February and October, 2015 to 2020, by
month and week

Healthdirect provides free health triage advice and information  Flutracking is an online syndromic surveillance system which
services by telephone and online monitors ILI in the community
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Infection-induced hemolytic uremic syndrome gt I(SHelCH)




Aot l

Post infectious Glomerulonephritis

Sang Taek, LEE

Department of Pediatrics, Samsung Changwon hospital,
Sungkyunkwan school of Medicine

Introduction : PIGN

Epidemiology : PIGN

= Post infectoius glomerulonephritis
m/c form of acute glomerulonephritis in children
Caused by a wide spectrum of infective agents = acute glomerular injury
From subclinical disease to acute renal failure
Usually accompanied by transient hypocomplementemia
Clinical course influenced by the course of underlying infection
-> Representative disease of Acute nephritic syndrome: Inflammation of the

glomerulus is manifested by proliferation of cellular elements secondary to
an immunologic mechanism (ceulluar/humoral immunity)

oot SAMSUNG CHANGWON HOSPITAL

Epidemiology : PIGN, South Korea

Original article

Child Kidney Dis 2015;19:112-117
DOI: http://dx.doi.org/10.3339/chikd.2015.19.2.112

ISSN 2384-0242 (print)
ISSN 23840250 (online)

Changes in Acute Poststreptococcal
Glomerulonephritis: An Observation Study at a Single
Korean Hospital Over Two Decades

Retrospectively analyzed between 1987 and 2013

No previous skin infection
No CKD after ASPGN
All patients : microscopic hematuira

99 children (0-15 years of age)
C3 (<70 mg/dL), ASO (>250 IU/dL)

Jin-Soon Suh Child Kidney Dis 2015;19:112-117

~ SAMSUNG CHANGWON HOSPITAL

No. of cases

PIGN is seen all around the world (Incidence 9.3 cases/100,000 ~93/100,000)
In tropics area, Pyoderma due to hot climate and high humidity
Minor skin injuries, insect bites, poor hygiene predispose
- infection with group A beta hemolytic streptococcus (GAHBS)
M protein types : 2,47, 49, 55, 57 60
In countries with moderate and cold climates
PSGN due to URI( pharyngitis )during winter season

M protein types: 1,2,3,4,12,25, 45

« SAMSUNG CHANGWON HOSPITAL

Epidemiology : PIGN, South Korea

18 Peak age: (17/99), 17%

1 Wfemdle Mean age was 8.3 & 2.7 years
u Wil M:F = 2.3:1 (69:30)

I 5-11 years old (79/99), 80%

No patients < 2 years old

In very young children,

itis postulated that APSGN is
rare because of the low rate
of streptococcal pharyngitis
in this age group and an
immature immune response.

1

4

IIH I‘”I-
2 3 4 5 % 9 10 1 L

7 2 13 14 15

Age (vear)

SAMSUNG CHANGWON HOSPITAL
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Epidemiology : PIGN, South Korea

Annual cases of APSGN : from 1987 to 2013

November
February
(55/99, 55.6%).

< Monthly cases :APSGN Novermber

(19/99, 19.2%)

Spring (Mar. to May, 21/99, 21.2%)

g Summer (12/99, 12.1%)
% 10 Autumn (Sept. to Nov., 30/99, 30.3%)
S 8
| I I
4
HENARRENTY I ,
Jan Feb  Mar  Apr May Jun Jul Aug  Sep  Oct  Nov Dec
Month

» SAMSUNG CHANGWON HOSPITAL

Epidemiology : PIGN, South Korea

1987-1999 group Endemic disease fall-winter season in
1 autumn (n=25), winter (23) spring

the 1960-70s ->change sporadic
s (12), summer (9 outbreaks during the 1980- 2000
2000-2013 group

winter (n=13 ), spring (9)
autumn (5 ), summer (3)

->2008, become a “forgotten disease”
in Korea, like acute rheumatic fever

No. of cases
s

d/t Improved public hygiene
wide-use of antibiotics

Wb Lt

1987 1985 1969 1950 1991 1992 1993 1954 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 006 2007 08 2009 2010 1L 012 W3

Year

- SAMSUNG CHANGWON HOSPITAL

Clinical characteristics

Age(y) 89+27 70£28 0002
Malefemale 4623 237 032
Hypertension (n%) 23333 2(67) 0005 ||
Generalized oedema 49(7) 8(267) <0001
(Gross hematuria (%) 43(623) 2B(67) 0.164 |
Hospitalization (d) 149473 85431 <0001
Laboratory findings

Hemoglobin (g/dL) 13411 10909 0193
Leukocyte (x103/uL) 10547 8728 0063
ASO (U) 493284 10014829 0003
G (mg/dL) 243+185 326£191 0052
BUN (mg/dL) 199£127 17611 0269
BUN>20 mg/dL (n.%) 2029 5(167) 0195
Creatinine (mg/dL) 088+08 0642017 0.107
Total protein (g/dL) 6606 6407 0209
Albumin (g/dL) 3705 37£05 0995

SAMSUNG CHANGWON HOSPITAL

Pathogenesis + Immune complex mediated mechanism

Post-streptococcal Glomerulonephritis
Pathogenesis

Nephritis-
associated plasmin
receptor (NAPLr)

Streptococcal
proteinase
exotoxin B (SPEB)

Streptococcal
Infection

Development of
circulating
immune complexes

| A local direct mechanism of glomerular inflammatory damage |

[ it is not i with it or i lobuli I

Pathogenesis : 2 most widely proposed theories

1. Glomerular trapping of circulating immune complexes

2. In situ immune Ag-Ab complex formation
resulting from Ab reacting with either streptococcal components
deposited in the glomerulus or with components of glomerulus itself

]

which has been termed “ Molecular mimicry”

SAMSUNG CHANGWON HOSPITAL

Pathogenesis

/~ Edema ™
hypertention
heart failure

encephalopathy
renal failure

PATHOGENESIS

Infection of =~ |Hematuria -
—% RBC Casts | | Oliguria, sodium
C Immune and water
retention,
co;:m;: : : ! ervolemia
GBM damage, ]
Blood ingredients
Activation of leakage Blockage of renal
Compliments capillaries and
Recruitment of decreased GFR
leukocytes

Proliferation
of MC and

C Inflammation
mediates, Cytokines, -
pro .

- SAMSUNG CHANGWON HOSPITAL
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Pathogenesis : Classic complement activation

Deposition of immune complex
in the Bowman's space activates
the classical complement systems
by recruitment of C1 proteins from
plasma.

A loss of plasma C3 levels
correlates with complement
activation and deposits of C3
protein can be detected in the
Bowman'’s space

Pathogenesis : Non immune complex mediated mechanism

Delayed-type hypersensitivity, super antigens, and autoimmune phenomena

Superantigens induce polyclonal B cell activation and production of auto-
antibodies. Elevated levels of the inflammatory cytokines (IL-6, TNF-alpha)
have been reported in APSGN.

A role for MRSA in the pathgenesis of a postinfectious immune complex
nephritis via a superantigen mechanism has been suggested.

Autoimmune phenomena

Cryoglobulins, rheumatoid factors, other autoimmune phenomenon do occur in
APSGN, and a role for streptococcal superantignes in the initiation of
glomerulonephritis

Pathogenesis : Non immune complex mediated mechanism

Delayed-type hypersensitivity, super antigens, and autoimmune phenomena
A role for delayed-type hypersensitivity has been related with the pathogenesis
Early in the course of APSGN, resident endothelial and mesangial cells are
predominantly proliferated, and this is accompanied by infiltration with
polymorphonuclear leukocytes and monocytes.

Macrophages are effector cells that cause resident cellular proliferation.

The infiltration of macrophages in the glomeruli is mediated by complement-

induced chemotaxis and, most likely, by an antigen-specific event related to
delayed-type hypersensitivity mediated by helper/inducer T cells.

~ SAMSUNG CHANGWON HOSPITAL

Etiologic agents associated with PIGN

SAMSUNG CHANGWON HOSPITAL

Pathology Coarse granular pattern of C3 in

Hyperceullar, Neutrophils pph capillary walls/mesangial regions Subepithelial hump

Strep group AB C Coxackievirus Coccidioides ~ Plasmodium

Strep viridans Echovirus immitis malariae/falciparum

Staphylococcus aureus CMYV, EBV, HIV Schistosoma
mansoni

Pneumococus Hepatitis B. C Toxoplasma gondii

Neisseria meningitidis Rubella, Measles, Mumps Filariasis

Mycobacteria

K.pn, E coli, Legionella Varicella, Parvovirus Trichinosis

Actinobacilli, Influenza, Adenovirus Trypanosomes

brucella melitensis
Corynebacterium bovis

Rickettsial scrub typhus

~ SAMSUNG CHANGWON HOSPITAL

Pathology

Light microscopy

all glomeruli show hypercellularity (endothelial,

gial, and infl

These findings are non-specific and are present in other glomerular pathologies

Immunofluorescence microscopy

shows deposits of IgG and C3 if the tissue sample was taken in the first 2 to 3 weeks

of the disease.

Electron microscopy

the most characteristic finding by electron microscopy is the presence of humps; which
are electron-dense deposits in the subepithelial space near the glomerular basement

membrane

SAMSUNG CHANGWON HOSPITAL

ory cells)
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Renal biopsy

Early stage Recovery stage

Short latent period Depressed GFR >4 weeks
Sever anuria Hypocomplementemia >12 weeks
RPGN Persistent proteinuria > 6months

Hypertension >2 weeks

Depressed GFR >2 weeks

Normal complement levels

Non significant titers of anti-streptococcal Ab
Extrarenal manifestations

Persistent microscopic hematuria > 18 months

SAMSUNG CHANGWON HOSPITAL

Clinical features

Latent phase : 10-14 days after pharyngitis, 2-3 weeks after pyoderma
Sudden onset Nephritic syndrome
(Edema, HTN, Oliguria, azotemia, hematuria)

* Nephritis develops 2-3 days after URI->IgAN or Alport
*HTN in PSGN the low renin type d/t retention of water and salt->leads to
expansion of the ECF with consequent suppression of the renin-angiotension-

aldosterone axis.

* If elevated BP persists 4 weeks after disease onset, RPGN or chronic GN
should be supected

oier SAMSUNG CHANGWON HOSPITAL

Clinical features

GLOMERULONEPHRITIS

Latent phase
Complex From Recent.
Strep Infection Acute phase
Antigen-Antibody Recovery phase

Complex in Glomeruli
Causing:
- Inflammation
- 4 Glomerular
Filtration
Rate

Proteinuria
Hematuria
Oliguria
Dysuria

opruse.

SAMSUNG CHANGWON HOSPITAL

Clinical Examination

* Height, weight, estimated body surface area

(an estimate of dry weight will give a more accurate surface area estimate)
* Blood pressure, rashes (esp HSP, SLE)
* Edema (usually mild - lower limb, sacral, ascites, scrotal, pleural effusions)

* Cardiovascular status and perfusion (volume status)

Fluid overload: tachycardia, hypertension, respiratory distress, warm peripheries,
hepatomegaly, raised JVP

Hypovolemia: tachycardia, hypertension, cool peripheries, delayed capillary refill time

Yooicr SAMSUNG CHANGWON HOSPITAL

Treatment

* Bed rest, limited activity in early stage
* Fluid and salt restriction to prevent edema/HTN
Salt intake limited to less than 1.0g/day
Protein intake limited 1.0 g/kg/day
* Diuretics and body weight monitored
Furosemide 1-2mg/kg/day (caution for severe azotemia, potential ototoxicity)
Thizide diuretics ( not as effective when GFR < 30ml/min/1.73m?)

Potassium sparing diuretics should be avoided d/t existing risk of hyperkalemia

oier SAMSUNG CHANGWON HOSPITAL

Treatment

* Moderate hypertension
should be treated with diuretics and oral anti hypetensive drugs

(nifedipine, hydralazine)

* Hypertensive emergency
Labetalol TV. 0.5-1.0 mg/kg/hour
Nitropruside 0.5-2mcg/kg/min IV

Yooicr SAMSUNG CHANGWON HOSPITAL
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Treatment

* Antibiotics
indicated if there are still signs of streptococcal infection

such as pharyngitis, pyoderma or patients have a positive throat or skin Cx

Oral penicillin V (or erythromycin for allergic patients)
Antibiotics treatment does not alter the course of disease

But very important to prevent the spread of nephritogenic strains of GABHS

» SAMSUNG CHANGWON HOSPITAL

* Short term prognosis
Excellent in acute phase, Mortality < 1% d/t conservative management

* Medium and long term prognosis : from unfavorable to excellent

* Volume overload resolves rapidly, typically within 10 days, serum creatinine
levels return to baseline within 3 to 4 weeks

* Proteinuria often tends to resolve shortly after this, whereas microscopic
hematuria can linger for several months to a few years

* Recurrence of PSGN is extremely rare, although there have been case reports
of this occurring, mainly with pyoderma from different nephritogenic strains

Yooicr SAMSUNG CHANGWON HOSPITAL
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Infection induced HUS
Eujin Park
Hallym University Kangnam Sacred Heart Hospital
B |
Outline Common final phenotypes of HUS
Endothelial cell
Damage and swelling
lytic uremic syndrome (HUS)
Current understanding of infection-induced HUS \ ~ ( T‘\"W
. = (_/// & (/D (J{/» ; )‘) Hemolysis
Proposed therapeutic strategies for STEC-HUS ~ N S 4 1))
9 O © ¢ QO 29 ?b’v
' EHEC infection in Korea from KDCA data () &
Platelet Platelet Platelet
activation aggregation consumption
| |
Common final phenotypes of HUS

Common final phenotypes of HUS

Platelet aggregation
=
(
> &
4
onmr !
@&y o | NO
- o 0 | PGI2
@ WF L \
\
Endothelial cell
Basement membrane

Platelets
) &
/) ) )
h / 7/
PV CDAoL '
P-selectin CD40

G

“A#,Fibrinogen

ICAM-1 Endothelial cell

Basement membrane

Modified from Lancet 2017 Aug 12:390(10095):681-696

Modified from Lancet 2017 Aug 12:390(10095):681-696
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Common final phenotypes of HUS
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Fibrin

Endothelial cell

Basement membrane

Modified from Lancet 2017 Aug 12:390(10095):681-696

L
Common final phenotypes of HUS

CFB

}.

Properdin €3 L 1)
-WF
-
¢t
I
: C3b Bb C5b9 C3b  Heme
. s RS

Endothelial cell

Basement membrane

Modified from Lancet 2017 Aug 12:390(10095):681-696

L |
Classification of HUS

Mal:.

HUS with coexisting disease/conditions

HSCT/ Solid-organ transplantation/ Malignancy
Autoimmune diseases/ Drugs

ypertension/ Preexisting nephropathy

o

SP-HUS

Infection-induced HUS

STEC-HUS

Others (Influenza A, HINI, HIV)

| Cobalamin C defect-HUS

aHUS

DGKe-HUS
CAP dysregulation-HUS

Modified from 2016 International HUS group classification

B |
Outline

lytic uremic syndrome (HUS)
. Current understanding of infection-induced HUS
’ Proposed therapeutic strategies for STEC-HUS

. EHEC infection in Korea from KDCA data

L |
Causes of HUS in children

Infectious

90-95%

n,

[ STEC 85-90%
[ Atypical 5-10%
B sP5%

L
Pathophysiology of STEC-HUS

wbcg‘ y b

RBCs

Monocyte Platelets
Polynuclear L 1 e
neutrophil 4 v &’
Microvesicles C3

©_ o0©° ‘r\

OOOO C3b Bb ypes
ADAMTS13 C@O ¢

’ .ca:

AN
Stx SUwE Ly ©
o) A 4
O §
®\}9 () Pselectin C3aR Endothelialcell
Basement membrane

Modified from Lancet 2017 Aug 12:390(10095):681-696
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Modified from Lancet 2017 Aug 12:390(10095):681-696

L | L
Pathophysiology of SP-HUS Age at onset
7 \‘ V’ - N\
R 2 - NA @ @ STECHUS SP-HUS  age gistribution (%)
Y AP g
M T 5 1> 90%
RBC: I -
Ty é O s 8 [150-90%
1 1 Platelets % 10-49%
T antlgen Anti-T IgM antibody rg’ I <A0%
1v¢ ESEVRN <
L N
V SA
T T T
Endothelial cell
Basement membrane
Modified from Lancet 2017 Aug 12:390(10095):681-696 Modified from Lancet 2017 Aug 12:390(10095):681-696
L | N
Clinical presentation Clinical outcomes after STEC-HUS
HUS (5-10%)
Infection Prodromal symptoms ~ HUS HUS long term FU
posoctedcondtiors |
100%
STEC
—i - S -
25d 344  w
w
=
HUS (0.4-0.6%) ®
Infection " I I
" - - [=]

$ &8 S & &
S &S F8E
o" »\' FEe & &
& '6' @
b & ¢ ¢
& &
¥ ¥

Modified from Pediatrics 1994 Jul:94(1):33-40

B |
Clinical outcomes after SP-HUS

Prodromal symptoms HUS HUS FU 1mo HUS FU 6mo
Associated conditions  Presentation
100%
[)] 0%
2
T o
o
[7
0% I I I
& —Hm |
\0 & 5\" ¥® \9 & & \,°
W ’ 3 &
SRS SRS SRy
F & § & & \:f‘
N L)
9‘6 qb' @\&
¥ K

Modified from Pediatr Infect Dis J 2011 Sep:30(9):736-739

L
Practical diagnostic approach and treatment

[dentification Diagnosis Treatment

Stool culture for STEC STEC-HUS ~ Supportive care
PCR for stx genes Antibiotics: controversy
test for free stx Avoid platelet transfusions
0157 Ag unless indicated
LPS serology
STEC serogroups
Blood, CSF, Pleural fluid culture ~ SP-HUS Supportive care
test for SP soluble Ag Amoxicillin or
SPPCR 31 generation cephalosporin
Direct coombs test Avoid plasma infusions
TF antigen detection Use washed RBC transfusions
Chest radiograph or CT scan if necessary

Modified from Lancet 2017 Aug 12:390(10095):681-696
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Proposed therapeutic strategies for STEC-HUS

L L
What remains to be achieved Outline
* Reliable biomarkers for the diagnosis and prognosis
lytic uremic syndrome (HUS)
* Role of complement activation in infection-induced HUS
. Current understanding of infection-induced HUS
+ Disease-specific efficacious treatment
’ Proposed therapeutic strategies for STEC-HUS
. EHEC infection in Korea from KDCA data
L L

Proposed therapeutic strategies for STEC-HUS

Freedman (2016) Meta-analysis Antibiotics increased the risk of developing  Various

HUS
% ZLITHROSHU ( FR, NCT02336516)

* Stx-binding agents Ecoli_~ /. * Antibiotics
+ SYNSORB Pk Benefits
* SUPER TWIG, STARFISH, PC7-30, TF-1, INM004 + Eliminating the pathogen and reduce toxin production
Stx Stx + Shortening the duration of fecal excretion of the pathogen
Gb3 Gb3
* Gb3 receptor analogues
Risks
Ty + Triggering bacterial SOS response and release Stx
* Monoclonal antibodies SR '
 Fluoroquinolones, TMP-SMX, p-lactams
Ulfoxazumab (haSt2) + Killing the normal gut flora
+ Shigamabs® (caStx1, caStx2)
Toxins 2020 Jan 21;12(2):67 Toxins 2020 Jan 21;12(2):67
L L
Antibiotics Outbreak of E.coli 0104:H4 in Germany
Source Type of study Outcome on HUS E.coli serotype
Safdar (2002) Meta-analysis No significant increased risk of HUS by 0157:H7
antibiotic treatment e
Smith (2012) Observational B-lactams, bactericidal antibiotics only, 0157:H7 b Norway @
case-control increased the risk of HUS i y
Wong (2012) Prospective cohort  Antibiotics increased the risk of HUS 0157:H7 o Ui Denmark
Menne (2012) Retrospective Antibiotic treatment reduced the severity of ~ 0104:H4 { u.m‘m.
case-control STEC-HUS and shortened the excretion of ® Gemany  Poland
the pathogen Enbintiods we @um *
Mody (2013) Prospective data  In children (5-14yrs), treatment withany ~ O157:H7 . = m:zz Swit 2
collection antibiotic was associated with HUS @ rotes Y
Geerdes- Prospective Antibiotic treatment did not increased the 0104:H4 o g Spain
Fenge (2013) i risk of ing HUS, ci in may 2
have reduced the risk "\
.

Modified from Clin Infect Dis 2012 Sep; 35(6):753-159
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EHEC infection in Korea (2020)

0
[
.
:
o
<
1] | F
©
coom W
. A=

12 28 32 4% 53 6% 72 ¥ 9% 10¥

KDCA Infectious disease portal, 2020

Plasma exchange and immunoadsorption Eculizumab
Source Type of study Outcome on HUS E.coli serotype Source Type of study Outcome on HUS E.coli serotype
Dundas (1999)  Retrospective TPE may have reduced the mortality rate  0157:H7 Gitiaux (2013) ~ Prospective cohort  Favorable clinical and radiologic Various
case-control UHE neurological outcome
Nathanson (2010) Retrospective cohort - Could not find direct benefits O157H7 Kielstein (2012)  Retrospective cohort - Did not significantly improved clinical 0104:H4
TPE outcomes
Colic (2011) Retrospective cohort - Recovery of a normal neurological status  0104:H4 Menne (2012) Retrospective Did not improve the patients significantly ~ 0104:H4
Immunoadsorption case-control compared with a control group
Greinacher (2011)  Prospective Correlate with favorable course of the ~ 0104:H4 Loos (2012) Retrospective cohort  No adverse effects 0104:H4
observational neurologic symptoms Immunoadsorption Delmas (2014)  Retrospective cohortNo adverse efects 0104Hs
Kielstein (2011)  Retrospective Could not find direct benefits 0104:H4 .
case-control TPE Loos (2017) Retrospective cohort  No clear benefit 0104:H4
Loos (2012) Retrospective cohort  No adverse effects with TPE 0104:H4 Percheron (2018) Retrospective cohort - May have positive effect in neurological  Various
TPE outcome
Menne (2012) Retrospective No benefit or only marginal benefit 0104:H4 Agbas (2018) Retrospective cohort - Renal outcome did not differ compared ~ 0157:H7
case-control TPE with a control group 0104:H4
% ECULISHU ( FR, NCT02205541), ECUSTEC (UK, ISRCTN89553116)
Outline EHEC infection in Korea (2020)
350
300
lytic uremic syndrome (HUS) 20
0 o oo 200
Current understanding of infection-induced HUS
150
‘ Proposed therapeutic strategies for STEC-HUS 00
a1 11]]
. EHEC infection in Korea from KDCA data 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
UeMs 86 71 58 61 111 71 104 138 121 146 306
KDCA Infectious disease portal, 2020

EHEC infection in Korea (2010-2019)
EHEC 6.8%
(438 /6,485)

EHEC 3.4%
(24 1700)

From

Pathogenic Overseas N Piippines

E.coli

KDCA Enter-Net, 2019
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EHEC infection in Korea (2010-2019)

<9 years
51.7% <4 years
35.3%

st [ Stxte2 |SHZ

200 15 | 123
(45.7%) '\ (26.3%) S(28.4%)

X eaeA gene 57.5%

KDCA Enter-Net, 2019

L
EHEC infection in Korea (2010-2019)

10157
=0103

=026
10111
10 most frequent =091

serogroups 108
10108
10174
50162
10146

KDCA Enter-Net, 2019

L
EHEC infection in Korea (2010-2019)

60
50

40
30
2

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Detected serogroups

—Total —0157 —non-0157 ——Unknown

KDCA Enter-Net, 2019

L
EHEC infection in Korea (2010-2019)

424%
N

0

2

0

v

o

c

g

3

o

3

g 94%

201720194 B2 20104 20194

KDCA Enter-Net, 2019

H
STEC-HUS in Korea (2011-2016)

Jo-4years
59 years
STEC-HUS I>1g years
5.2%
(24 1443)

KDCA Infectious disease portal, 2016

L
STEC-HUS in Korea (2011-2016)

BEHEC mSTEC-HUS

97
8l %
51
-
8121410I67 INW3
o n 0w EELELLLS

19 28 38 48 528 68 72 83 938 108 1M 128

KDCA Infectious disease portal, 2016
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L
EHEC infection in North America (1996-2016)

per 100,000

2010
2011
2012
2013
2014
2015
2016

e ————
SERERERER

Year

1996
1997
1908
1999

—Total' —0157 —non-0157 —Rough* —Unknown®

US Department of Health and Human Services, CDC, 2016

L
EHEC infection in North America (2016)

Q\\“ o

=0103

10111

10 most frequent 0121

serogroups 10145
=045

0118

#0186
1071

US Department of Health and Human Services, CDC, 2016

L
EHEC infection in North America (2006-2015)

20%

% of STEC infections
2

Jan  Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec

Months of specimen collection

—non-0157 —0157

US Department of Health and Human Services, CDC, 2016

L
Summary

* Major achievement in understanding infection induced HUS
* Disease-specific treatment remain elusive for STEC-HUS
+ From KDCA data,

* 5.2% of EHEC infection developed HUS

* 58.3% were under 4-years old

* Clinical importance of non-0157 STEC is emerging
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BK Virus Nephropathy
o 2 3
MSCHStW O{2I0|HY AOPdAHD}
. Type and Prevalence of BKV Infections
BK Virus (BKV) P in Kidney TPL

vP1 @)
VP1@)
VP (8)
W)
P (6)
Moty

* Non-enveloped ds DNA
virus

* Nephropahty and
hemorrhagic cystitis in
immunosuppressed host

* Limited treatment options

Hurdiss DL et al Cell 2017

Viruria
30-40%

Decoy cells
20-30%

0-5%

Bohol DL and Brnnan DC Clin J Am Soc Nephrol 2007

From Primary Infection to Nephropathy

v
[ Primary infection g Latency
v [
V—

N

Nephropathy

“Second Hit”

? Rejection
? Drugs

Slide from Hee Gyung Kang

BKV Infection

* Seroprevalence >80% in adults NEPHROPATHY

* Primary infection (subclinical)
- latency in uroepithelium &
renal tubular epithelial cells
- reactivates on immunosuppression

- tubular cell lysis & viruria

- (1/3) viremia o
: et 0 TR
- tubulointerstitial lesions & BKVN "
Haufen ~ L] ©

Laskin BL et al Transplant 2016
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BKV Nephropathy (BKVN)

* A serious complication of kidney transplantation (TPL)
* 10-30% BK viremia, 2% BKV nephropathy
* m/c early after TPL when immunosuppression is at its peak

* Often asymptomatic

Graft Survival following BKV

No BKV within six months  90%

0.80
BKV within sixmonths ~ 79%

0.75

Log-rank p-value < 0.001
0 12 24 36
Months following transplantation

0.70

Schold ID et al Transpl Int 2017

Structure of BKV

Genome Map of BKV

ATag Vot ANF1 AEsT ANFB

A aa b v oaa b & s A a4
A arizom T resm Jowon | mwsom | st [
o S e e
Y;)Y: elements. ERE
Early coding region Late coding region
v' Promote cell cycle v' Entry step
. BKPyV genome
entry/progression clm-?:r:snm v' Assembly of
v Viral replication progeny virons
VP1 pentamer VP1 VP2 or VP3 dsDNA
3p-miRNA << 5p.miRNA
Helle F et al Viruses 2017 Helle F et al Viruses 2017
BKV Life Cycle Risk Factors for BKV Viremia
] \'&,
Assembly - Tacrolimus regimen
Entry and release Ureteral stent N M ,
| Ngt” ) Acut
Cadaveric graft * /# ( """“;’"
| ' Risk of |
e ( |
Hijacking the host ) [ e
cell DNA replication \ ™4 ‘
@ | &
machinery for its Provious transplant e 1 | Male gender d
own reproduction { N
| )
E@ : / | \
' " Delayed graft a0
o \ | — © function Kidney tanspint Age
expression -~ expression 7.9 T

and replication and replication

Helle F et al Viruses 2017

Demey B et al Journal of Clinical Virology 2019
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Diagnosis of BKVN

* BKV >10,000 copies/mL + elevated serum Cr

* Histology

* Tubular atrophy, fibrosis, inflammatory lymphocytic infiltrate
<> Acute cellular rejection

* Intranuclear BKV inclusion bodies, large T Ag (+)

oz

Nickeleit V et al J Am Soc Nephrol 2018

Noninvasive Tests for BKV

Threshold value | PPV (%) | NPV(%)

Plasma BKV DNA PCR

5 Presence to 210,000 50-85 100
(copies/mL)

Decoy cells Presence to >10 27-90  99-100
(/cytospin)

Urln.e BKV DNA PCR >1 x 107 67 100
(copies/mL)

Urine BKV mRNA RT-PCR >6.54 x 10° 75 97

(copies/ng total RNA)

Bohol DL and Brnnan DC Clin J Am Soc Nephrol 2007

Screening for BKV

* Prospective screening in the urine or plasma
v |dentify early viral replication
v Permit intervention
v Prevent progression to nephropathy or allograft loss

* Plasma viral load

v" monthly until month 9, then every 3 months until 2 years
posttransplant

v" when undergoing allograft biopsy for surveillance or for cause
/indication to inform histopathology studies

v unexplained allograft dysfunction

Sawinski D et al Clin J Am Soc Nephrol 2018

Kidney Biopsy

* Indication

v BKV viremia: viral load sustained >1,000 copies/mL or >10,000
copies/mL
v risk of acute rejection and/or impaired baseline renal function:
biopsy = reducing immunosuppression
v" no risk of acute rejection and baseline kidney function:
reducing immunosuppression = biopsy ?

* Staging classifications
v Greater fibrosis and inflammation: wore outcomes
v' Updated classification

* Biopsy provides valuable prognostic insights, especially serially, but
biopsy-related risks must be considered.

Histologic patterns of BKV Nephropathy

M Biopsy Findings °(“Et5°:3;e

Intranuclear viral inclusions
A S : s 13%
Minimal inflammation tubular cell necrosis fibrosis

Intranuclear viral inclusions
Moderate to severe interstitial inflammation

B X 55%
Tubular cell necrosis

Minimal tubular atrophy and fibrosis

c Intranuclear viral inclusions 100%
Moderate to severe tubular atrophy and fibrosis ?

Drachenberg CB et al Am J Trnaplant 2004
Bohol DL and Brnnan DC Clin J Am Soc Nephrol 2007

Banff Working Group Classification

Polyomavirus Replication/Load Banff Lesion Score ci
(pvl) (interstitial fibrosis)

pvll <1% positive tubules/ducts ci0 up to 5% of cortical area

pvl2 1%-10% cil 6to25% (mild)

pvi3 >10% ci2 26 to 50% (moderate)
ci3 >50% (severe)

pvl Banff ci Score pvl Banff ci Score pvl Banff ci Score

1 0-1 a 23 = =
- - 2 03 - -
- - 3 0-1 3 23

Nickeleit V et al J Am Soc Nephrol 2018
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Nickeleit V et al ] Am Soc Nephrol 2018

Outcome according to PVN Classes

PVN 3

p<0.001

Median Change in Serum Creatinine (mg/dL)

Nickeleit V et al ] Am Soc Nephrol 2018

Treatment

* Reduction of immunosuppressive agents
* Antiviral agents
v’ Cidofovir

v Leflunomide

* Fluoroquinolone

* Intravenous immunoglobulin (IVIG)

.

Immunosuppression Reduction

CNI 25-50% - antimetabolite 50% - antimetabolite discontinue
Antimetabolite 50% = CNI 25-50% —> antimetabolite discontinue

Immune Suppression
Tac <6 ng/mL, CsA <150 ng/mL

From CNI to sirolimus nadequete Eeeae
Consideration Rejection === + BKV Nephropathy

v Immunologic risk T~ gt

i dysfunction
v
Viral load Tubulointerstial
v Kidney dysfunction nephiigis
Fibrosis

Bohol DL and Brnnan DC Clin J Am Soc Nephrol 2007
Sawinski D et al Clin J Am Soc Nephrol 2018

Antiviral Agents: Cidofovir

Antiviral spectrum: polyomaviruses, adenoviruses, herpesviruses, and
poxviruses

High concentration levels in renal tissue and urine, making it both
nephrotoxic

Low-dose cidofovir (0.25-1.0 mg/kg/dose every 2—4 wk) strategies in
children

Monitor serum Cr, WBC, eye symptoms and vision, plasma BKV q 2
weeks

v Anterior uveitis was observed in 12-35% cases

Leflunomide

Disease-modifying antirheumatic drug (DMARD)

Pyrimidine synthesis inhibitor, an immuno-modulatory drug,
inhibiting an enzyme involved in de novo pyrimidine synthesis)

Proven genuine antiproliferative activity & an anti-inflammatory
effect

S/E: liver damage (jaundice to hepatitis, 0.5%), myelosuppression
with leukopenia, and/or hypoplastic anemia, and/or
thrombocytopenia, infections, interstitial lung disease
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Systemic Review

* 12 studies (n=267)
* Clearance of BKV viremia 33.3-92.3%
* Graft losses 27 (10.1%)

* Adverse events 34 (12.7%) *hemolytic anemia, thrombotic
microangiopathy

* Overall, the risk of bias in the studies was assessed as high
and the quality of evidence was rated low.

Schneidewind L et al Transplant Rev 2020

Others

* IVIG
v contain high titers of potent BKV neutralizing antibodies
v 0.2t0 2.0 g/kg/dose
v direct neutralizing activity & indirect immunomodulatory
effects

* Fluoroquinolones
v inhibit BKV replication
v an effect on the helicase activity of virus encoded large T
antigen

Number at risk

Ciprofloxacin for BKV Prophylaxis in
Kidney TPL

* RCT

@
3

Logranktestp=002  * BK viremia
* Fluoroquinolone-resistant
gram-negative infections 1

BKV-free survival (%)
3

60

----- Placebo (n=67)

Cipro (n=133

50 ipro ( )
0 1 2 3 4 5 6

Months following transplantation

Placebo 67 65 64 61 61 61 61
Cipro 133 131 123 112 106 106 102

Patel SJ et al Am J Transplant 2019

Monitor for BK viremia by quantiative plasma PCR
Per center protocolat regular intervals atter kidney transplant

‘ Viremia detected on screening ‘ ‘ Viremia detected on routine screening ‘

with stable kidney function with change in kidney function
[ I

Decrease Decrease
immunosuppression immunosuppression

Low immunologic rsk, discontinue:
* Mycophenolic acid
Monitor plasma BK viremia PCR every 2-4 weeks
1deal: BK load >0.3 log copies/ml decrease over 4-8 weeks

« Azathioprine
High immunologic risk, and viremia
<3log copies/ml, reduce:
*Mycophenolic acid

« Azathioprine
Continue low dose steroid if not on

steroid-free regimen
Viremia not decreasing at > 8 weeks

Viremia decreasing or cleared
Serum creatinine stable or decreased

Serum creatinine stable
creased

| Sorum cretinine |

Consider transplant biopsy to rule
out acute rejection

Sawinski D et al Clin J Am Soc Nephrol 2018

L
Consider transplant biopsy to rule
out acute rejection

Acute cellular Acute antibody

No
acute rejection rejection mediated rejection

+ IVIG/Plasma-pheresis
Consider increase in
maintenance

Reduce trough concentration of
calcineurin inhibitor by 25-50%
+ Gyclosporine 50-75 uglL by LC-MSMS i AIG
* Tacrolimus > 4 ug/L by LC-MS/MS

+ steroid pulse
+IVIG

Consider increase in

! T

Sawinski D et al Clin J Am Soc Nephrol 2018

KDIGO Guideline

* We recommend not screening for BK virus infection in candidates
(1C).

* We recommend not excluding patients for repeat transplantation
if a previous graft was lost due to BK nephropathy (1C).

Rationale
* BK viremia or viruria pre-transplant affects graft outcomes?

* Limited data on graft nephrectomy and the risk of subsequent
BKN

51



202012 CHRtAORM YRS FHetar =l

Summary

BK nephropathy, although uncommon, represents a threat to
allograft survival.

Prospective screening strategies exist, but we have not eradicated
this disease.

Judicious immunosuppression reduction with awareness of the
accompanying risks remains the best therapeutic option.

The BKYV life cycle explains the absence of approved specific
antiviral and the lack of effective treatment.
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Pediatric CKD Registry in Korea

JI HYUN KIM

Seoul National University Children’s Bundang Hospital
Pediatric CKD Cooperative Study Group
Korean Society of Pediatric Nephrology

Point prevalent
20124 13 18 38 179
013¢% 14 2 51 179
20144 14 20 53 190
20154 32 23 60 215
20164 45 24 67 223
20179% 49 25 73 227
20184 50 34 88 234
20194% 50 30 922 221

233
264
217
330
359
374
402
393

Contents

1. Korean Pediatric CKD Registry

2, Incidence and Prevalence

. RRT (Renal Replacement Therapy) modalities
. Etiology

o1 B w

. Outcomes

The Korean Pediatric CKD Registry
January 2004 - present, 29 centers.

Patients <20 years of age with CKD.
(ESKD : undergoing kidney transplantation or dialysis(HD/PD).)

Established by the CRF Cooperative Study Group of KSPN.

Voluntary enrolment of all CKD stages by KSPN members.
(from Pre-end-stage CKD to Transplantation)

Updating the data at least every 1 year anonymization to comply
with IRB & the law.

Data Entered in Korean Pediatric CKD Registry

1. Basic data: Name Initial, Gender, Birth date, Residence
Underlying disease

2. Common data: RRT mode: Pre-ES CKD, HD, PD, Transplantation
Growth indices: Weight, Height, Tanner stage
Termination: Transfer, Death

3. Data for Specific Modalities

1) Pre-ES: BUN/creatinine, cystatin C

2) PD: Adequacy, PET, PD related infection
3) HD: Adequacy
4

Transplantation: Immune suppressants, Rejection, Recurrence,

Infection, Neoplasm
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Worldwide
-Incidence of ESRD 9 pmarp
- Prevalence of ESRD 65 pmarp

. ESRD in Korea
"+ -Incidence 6.6 pmarp
- Prevalence 38.4 pmarp

Incidence and Prevalence

BecherucciF et al. Clin Kidney J (2016)
Health Insurance Review & Assessment Service (2010-2012)
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(2019) Enrolled patients; baseline characteristics

Total (n=393)

Sex, M:F 242:151
Age at CKD diagnosis, years 6.2 5.0
ESKD age, years 87154
Primary renal disease
Glomerulopathy 151(38.4)
CAKUT 88(224)
Cystic kidney disease 32(84)
Other non-glomerulopathy 122(31.0)
FU duration after ESRD 85156

Values are expressed as numbers () or mean + standard deviation.
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Number of incident ESRD pediatric patients by modality
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Figure 3. Number of point prevalent ESRD pediatric patients by modality
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Figure 4. Incidence and prevalence for childhood ESRD
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(per million person-year)
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(2019) Primary renal disease by sex and age of enrolled patients (3 0F &)

Glomerulopathy ~ CAKUT ~ Cystic kidney disease ~ Other NG
(n=176) (n=106) (n=42) (n=109)  Pvalue
Sex
Male 94(34.6) 83(30.5) 28(10.3) 67(246)  <0.001
Female 82(50.9) 23(14.3) 14(8.7) 4(26.1)
Age, years
0to<s 33(367) 20(22.2) 8(8.9) 29(322) 0300
5to<io 54(45.7) 23(195) 17(14.4) 24(203)
10to<ts 59(407) 40(276) 11(76) 35(244)
15t0<20 30(3755) 23(28.8) 6(7.5) 21(263)

Figure 5. Distribution of primary renal disease by age

M Other NG Cystickidney disease ~ WCAKUT M Glomerulopathy

I

W H N
60%

40%

20%

0% T T
oto<s 5to<10 10to <15 15t0 <20

Initial RRT modality by demographic characteristics (2019.12.31 JtX|, n=686)

Total HD(n=164)  PD(n=390)  KT(n=133)  Pvalue
Sex
Male 403 96(238)  w21(s48)  85(L) o096
Female 283 68(240)  167(59.0)  48(17.0)
Age, years
oto<s 46 209 103(05) n@s) <0001
5to<to 7 49(87)  94(550)  28(164)
10t0 <15 244 61(25.0) 122(50.0) 61(25.0)
15to<20 103 16(15.5) 64 (621 23(223)

Primary renal disease

Glomerulpathy 307 B8 w5670 59(92) 000
CAKUT "3 B5(33) 65625 3(92)
Cystic kidney disease 44 15(341) 26(591) 3(638)
Other non-glomerulopathy 20 61(27.7) 122(555) 37(16.8)
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Distribution of initial RRT modality by age (2019.12.31 X/, n=686)

WHD mPD = Preemptive KT

100% -
80% -
60% -
40% -
20% -
0% - \ \ T

Oto<5 5to<10 10to<15 15to<20

* Abbreviations

> CKD, chronic kidney disease; ESRD, end stage renal disease; HD, hemodialysis; PD, peritoneal dialysis; KT,
kidney transplantation; FU, follow up; RRT, renal replacement therapy; CAKUT, congenital anomalies of
kidney and urinary tract; other NG, other non-glomerulopathy

Incidence of Pediatric RRT Incidence of ESRD
(ESPN/ERA-EDTA Registry, 0-14 Yrs, 2009-2011)  (Japanese National Survey, 0-19 yrs, 2006-2011) ESRD data Prevalence of Pediatric ESRD
Overall 5.2 marp TS T Korean CKD Registry (0-19 yrs) USRDS Annual Rep 2019 (0~21 yrs)
[ Year | Incidence |
2006 35 R
(pmoplyn) = Incidence  =mmmPoint prevakence (end of the yr) ﬁ
2007 39 $w
2008 36 )
2009 47 N %l Al
2010 41 : ==
2011 41 f ———
g
Hattori Met al, CEN, 2015 e |
h LA R LR L R R LI N N B B B B B B N B B B B S
%9 %% 001 070 00 50607t @ 011 2 8 AT
Chesnaye N et al., Ped Nephrol, 2014
ESRD data Prevalence of Pediatric ESRD Gender Distribution
Korean CKD Registry (0-19 yrs) ESPN/ERA-EDTA Registry
. M mF
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Age Distribution (0-19 yrs) Comparison of Patient Number from Registry and HIRA in 2009
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e =2 04 W59 BI04 H1519 Total  Total New New Total Preem-
) 100% HD PD HD PD  Tpx ptive Tpx
90%
250
b . p
. a5 aEaNN! 1811 CKD Registry 24 "7 4 28 35 i

150 5% Health Insurance Review
- 0% &Assessment (HIRA) 128 2 & e & <
8 30%
50 2%
10%
0 & 0%

2. 4 2 8 2 Substantial number of patients, especially those on hemodialysis, seem to be dropped in

20042005 2006 2007 2008 2009 2010°2011 2012 2013 2014 2015 2016 2017 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

the registry.
This is probably due to many adolescent patients are treated by adult nephrologists who
are not KSPN member.
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n Trends in incidence & prevalence of ESRD by country
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Gender vs. Initial RRT Modality
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Age vs. Initial RRT Modality

“HD ®PD ®Pre-empTPL P <0.001

160
4o 100%
90%
120 0%
100 70%
8 60%
50%
60 10%
40 30%
20%
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10%
L 0%

0-4 59 1014 1519 04 59 1014 1519

Ahn et al,, ASN abstract, 2018
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Age vs. Modality
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Pediatric Kidney Transplantation Donor
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Kang et al.’s unpublished data

Primary Renal Diseases

1. Glomerulopathies: ~ Primary/Secondary glomerulopathies
Hereditary glomerulopathies
(Alport syn, congenital NS)

Primary Renal Diseases

2. CAKUT

3. Cystic diseases: ~ Medullary cystic disease, PKDs

4. Other non-glom. dis. Renovascular diseases
Ischemic nephropathy
Drug/radiation-induced nephropathies
Interstitial nephritis
Complications of transplantation
Acquired uropathies
Trauma
Tumors
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Gender vs. Primary Renal Disease
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100
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Ahn et al., ASN abstract, 2018

Age vs. Primary Renal Disease
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Ahn et al, ASN abstract, 2018

Summary

. InKorea, incidence of pediatric ESRD seems stable, while the prevalence
still tends to increase.

2. Boys have more CAKUT while girls have more glomerulopathies as their
primary renal disease.

3. Discrepancy in age-distribution of primary renal disease needs further
investigation.

4. Survival on dialysis is significantly higher in children than adults,
but the patients of less than 2 years of age have higher risk.

6. Inorder to produce better statistical data, it is necessary to include
the pediatric patients’ data in KSN's adult registry.

u
CONCLUSION

» The number of pediatric patients with ESRD have steadily increased.
» Glomerulopathy was a main cause of ESRD in all age groups.
» CAKUT causing ESRD was more prevalent in boys.

» Peritoneal dialysis was a preferred method of renal replacement

therapy for children in Korea.

» Pre-emptive transplantation increased with age.

[

ge ey
Future of KSPN Registry
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Hereditary renal disease

Heeyeon Cho

Department of Pediatrics, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, South Korea

Hereditary renal disease occurs in about 1 per 1,500-2,500 people. Based on end-stage renal disease (ESRD)
patients, about 10-12% of adults and about 20-30% of children have the hereditary renal diseases. Hereditary
renal disease can be roughly divided into glomerular disease, tubulo-interstitial disease and polycystic kidney
disease. Dramatic advances in DNA technology could define the genetic basis of more than 200 rare kidney
diseases. Hereditary renal disease could occur by mutations in genes coding for a wide range of proteins such
as receptors, channels and transporters, enzymes, transcription factors, and structural components that might
also have a role in extrarenal organs (bone, eye, brain, skin). Due to the development of the DNA technology,
it is possible to improve our understanding of pathogenesis, to provide new tools for genetic counseling, and
to raise prenatal diagnosis and pre-symptomatic testing in late-onset inherited disorders.

For diagnosis, it is necessary to go through the following process; prenatal diagnosis, full clinical assessment,
assessment of renal function, imaging of the urinary tract, renal biopsy, genome testing, and full evaluation
for associated defects. DNA sequencing has continued to evolve. 1°' generation method was Sanger
sequencing which based on the selective incorporation of chain-terminating dideoxynucleotides by DNA
polymerase during in vitro DNA replication. More recently, higher volume Sanger sequencing has been
replaced by "Next-Generation" sequencing (NGS) methods, especially for large-scale, automated genome
analyses. NGS means the massive parallel sequencing that analyzes genes by configuring tens to hundreds of
genes into one panel at a time. Among NGS, whole exome sequencing (WES) offers the opportunity to detect
doznes of additional genes at a rather low cost. However, the Sanger method remains in wide use, for
smaller-scale projects, and for validation of NGS results. In a group of patients suspected to have genetic
diseases, the diagnostic rate of WES has been found to range from 30% to 40%. WES are time-consuming
and labor-intensive to match large numbers of candidate variants with carious clinical symptoms in each

subject analyzed. Many variants remain variants of uncertain significance. Therefore, the bioinformatic tools
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which prioritize genetic variants in each patients and ranked them according to the biological function of each
gene have been developed and tried. These tools could improve the speed and rate of diagnosis of a variety
of genetic diseases.

Hereditary renal diseases differ by ethnicity, and data from Koreans are lacking. With the development of
such genetic diagnostic technology, establishing a Korean hereditary renal disease registry will be of great
help in understanding the pathogenesis, development of treatment, and predicting the disease prognosis in the

future.
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A E 3| = 20209 o8 F, e =FEE XE
an H2, 3, 2 WX 4,290,000 =5 HE 1,320,000
Chatd| 73,300
MNEAA 688,000
etz 360,500

AER EX| Z1: H2, 2,750,000 =2 H&s & °”)\H:H°” 4,114,000
AteD): B4 /220 PHE 42 O‘Il’é' 0 ZHRH|/2 /2 20 2HA 400,000
S2H|(ZtEAF Y 7IEF 16 H) 160,000 CIXtH|/6 H/2H 30 2H 1,800,000
SEH|(MB29 20 ¥) 200,000 A0tEAENSHE| MAElE oY 2 275,000
SEH|(M22 H|3/¥ 39 ) 780,000
%Eﬂl(@-E-QI 3| 279 540,000
AsH| HE2(20 Y) 1,200,000

8t3| EH|0|X| 3| EH0|X| NE=

SH=(19)/20 E~21 & 11,000,000 2 #| 23] (20194 6 E~12 8) 660,000
OFAEIREA(1 H)/20 H~21 A 11,000,000 o B 23] (2020 A 1 E~12 8) 1,320,000
SEXIZO0] 2020 H 2GH| 550,000

SO HF(5 H) 110,000
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Fatz| YrIssl

EAHES A A +=¢ E4HES HAS i XIS
4% MM (121 70t) 280,000 S 498 AU (HRIA0PEAHANSS) 200,000
2020 A 2| (CHotA 0Py A H ol 5| 1,000,000

2020 'A AH|

E2G21 A HA7H| 1000 2HH 2F o E]

14

2020 & AH+1H|

SestHa 0|XI#(500 2He XI=01H)

2020 2 HLM|ojLt =& 2020 2 HLMojLt XI=
Zog: Z30ere 179y 5,100,000
MHAAL BIE 330,000

7 g 7y g
2019 4 st2|X] 10 2= +=¢ 2019 4 st2|X] 10 2= e
Wx1Za 2 1,540,000 ZEETA 1,631,920
M2 CKD 23 # 25 XML 75HIS 660,000
HAMH] 25 Y 1,300,000

LHRIZL 2

1,540,000

2SI

2020 2 st3|X| 4 S = 2020 'A st=[X| 4 ES XE
t

1,400,900

M2 CKD 24 # 15 XML #&H|E

495,000
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202013 CHetAOpMESta| FAStE S

HRrYES = HFE= N
Tofolg 1 271 840,000 M s 102,000
Tz 2 271 2,250,000 CHStAOPHAEHIE!S| 5|9 SRS 275,000
Tofolg 3 271 1,995,000 M| =] 7,130,500

R e — 1
e 71EF 2FH| = e J|EF 2FH| N

M2 2020 & EDAAR QX245 1,980,000

2019 M2 st 2F 0l3 660,000

199 2%t YEE X2[H| 36,000

IS Asid| HE 300,000

3| o] 180,000

HOIN| e=E2 31,380 2019 & HHOIM| =™= 550,000
NLM =3 3,110 2020 H HAALEH| 110,000
19H XHASM 25 46,650 JIHE(1 E~12Y) 1,320,000
INEESS| 127,370

7|EfAEN| 1,274,740

2019 H 4 87| 2ItA| 1,830,770

2019 & 3 &7| EIHA 2,003,480

2020 E 1 27| BEItA| 604,090
I e Ch—— )

[ AR 29| 29! Cte AlR2 2| XE

2020 & 1 E~12 & 12,100,500

ﬁ
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7IEb = 7[E} XIE A =t5| 23| XE

20 1 MBI Tl 4 800,000 53| 52 27! 140,000

203 Nelslg Jtel o & E| 240,000 | 55,600
o) sl ge 480,000 B Xaoa 35 2,345,000

0%t 199,445 thatolsts| el 1,500,000

199 AHeD| CRRT B4 & X 01432 | 2,530,000 olmg ¢l 500,000
191 3= CRAT 24 2 x| 0j42 3,300,000 KMA G418 Tal2g 1,000,000
209 FAstathE S=b| 1,550,000 ZoIssaz 8,300

IPNA HAAL 945,206
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1) 20201 F=A18<4 3] 2 AR COVID-192 FH A8k, A8kt 3] 9} 87 Xaslr| = A4

29l

2) 2020 CRRT A ¥A% 22}el 713
- AA: 20209 9 12 =

- & A0 1207

> AE)(319)): 301, AEelv)3)€); 40, AT % ek 237, 7sAk 18Y

Azt Z2ay A, oKt
CH3HAOLIE5t 3]
09:20 - 09:30 | ZHEIAL OLAFR 207|d
l. How to Conduct Pediatric CRRT EE: 25| (HdHol)
09:30 — 10:00 | CRRT prescription 0|FE(2Ately)
10:00 - 10:30 | Prismaflex priming, Circuit and Initiation of CRRT F4M(Baxter)
10:30 - 10:50 | What to do when the alarm goes off E| WG EH )
10:50 - 11:00 | Break
Il. CRRT in Specific situations I ZDE(Z=)
11:00 — 11:30 | CRRT in Sepsis—induced AKI 0]¢5|(7+E=2lth)
11:30 — 12:00 | CRRT application in infants 2rQEHAME2|LH)
12:00 - 12:30 | ECMO and CRRT ATHY(HAMIITH)

3) 2020 FAISk=ThE] Bl AeAdE 2El THE
- Al 2020 10€ 23 Fod

K23t | . UXIE(SMSIH)
13:30-14:00 | A0r8AH COVID-19 g} tSXE d71e (7= 2)
AL I 3 TR=2(2AR2I)
14:00-14:30 | Post-infectious glomerulonephritis O &FEH (A 2kl CH)
14:30-15:00 | Infection—induced hemolytic uremic syndrome HFRTI(EH2I)
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ZIQHO|AL
1) =X 43 485 9 H, 108 & 129 (T2 2 94 5 54 5)

2) 2021 A% 69% 9 2¥€ER A WA =i 9 =4 A Y R ES 5 o
-20219 6¥ 9 1293 R WANE =iEFa vk 391Y, 99 19% Xlxé

3) =i AedEty dald wE ¥ (14 AF Yunsoo Choe, Primary Hyperoxaluria in Korean

Pediatric Patients)
S A > 2021 109 BH8) wRE o]
- AR SheH) QG ATAG S ot 9 st TAS ARle] B FEOT SHx

A F-H8k=4] ), SCIE 4 SCPOUS Aol =i-5F114]

- A= (/?DL%L 30{%)
@D Chikd 2 o]y Q18 (18314 A 7|7k A 29): 17 * 314
2 Chikd 2 - 5\ ¢1&: 057 * 3

: %x}: Rk A w13, e AAer By 8 AT A9
AN E (R 309

D A A%, @ 717 ) ANAR, @ A A
-2l 109 BRE AL 3 upd AN A

5) 20203 #F Sh=A] DAY F7HA (2,990,0009)
6) 2ol wF ) (2019.10~ 2020.9.30) & 407, & 59 6,105,000

- 2019 43%-7] 567 840,000
- 2020 137] 68 1,020,000

85



20203 CHRrAORMEStE] FAH SIS 2

- 2020 2%7] 150 2,250,000
- 2020 3%7] 133¥ 1,995,000

7) A7AE SAAFFEAA A B shEA A3} (SCIE, SCOPUS, PMC) AH #1533 A9
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SHOIAL
1) 20173 &3] HAAT
St Aol Aadr] B el A 54 AlET] Al iy FAakd A8 v
O
E

7} AYPAAZ =

2) 2018 8t3] HAAT
“Lower albumin level and longer duration of NS are risk factors of Acute Kidney Injury in Pediatric
Nephrotic Syndrome”2] A& © 2 Ped Neph 7| A

3) 2019 8+3] PAAT 718
st Q27 U0 Aeiare)l A el e (A5 o)XY, PL 2117437, 1871 7]
e, 68 A5 F3 108 83 B oA

4) 2020 3] FAAF (718 F)
- 22} lupus nephritis®] 2 El

5) AAAT “d= {1 AR HAAER
- IRB 49| XY=

6) b= 2o} W TEY T
- DB A HASZ 20201 11¥ T site open 7%

7) ARSAT A (eAlgere)); Aokl get ] A (A 10007H2)
ets] sl 24 FQ (2023 dFEl= KRCP A 24 2 9)
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1) 2020 109 1¥FE Ao} AFFrolA HEHEAY o3 14 3

2) AT A= - o

[214] ¢ sA

a9 AR Py
T AEAAGNE 2 Iy T ARANZAE 2 Wy N
[214] 214] C YplAarpsderd
A % (@4 ) Fol A5, 3
Bosentan hydrate Bosentan hydrate Ad TANe Egel
A7 77 I
(29 : (£
Lk E#Folq
2592 14) 62592 29 %)
[421] AT LA
. AENANE 2 3y
TE a9 L ETC) A
[421] i, S O @A, Fol=e],
L8 = 1 (d9 g2e) RIS 2§

Rituximab FAFA4|
(F9 : B B

88

2. A7 HNE 2Tt o g Ze
NEeE Fo A 8¢FE AT
= o], a"ll =

7t~ (B W

<4 4>

2. A7HALE MAE 28] oldg L2
NNELE Bo] A adHdE QY
- o} & -

7k~ ok (FA3 23)
Z Zo GAY HEFE
1) 2AdA
7b) £HZ0lE SRR Ay FF)9

WXy AFFTAN 2HZol=9

1% ol4e] AY HAA(Cyclosporine,
Cyclophosphamide, Tacrolimus

Mycophenolate mofetil &) £

A= W A Frequent Relapser)&

Az, ST S
23tato] 2o} WAy
Aol Holg Btk

Bole B¢
) AHEel= AP WA AF

Tl AHZ0l=4 1F o4

A A A(Cyclosporine,

Cyclophosphamide, Tacrolimus,




H272} chgtaopilets] Y133

[421] g} F LA

ATAAANE £ 54 "

T ARG

He
fﬂ"

Mycophenolate mofetil ) £
o = #3)(Remission)s He]A
A A o Frequent Relapser) &
HolE B

) AHzel=, | Al (Cyclosporine

Cyclophosphamide, Tacrolimus,

Mycophenolate mofetil F)E

F71 BE A7 2R/ L SO0

ALEY F YE 3

¥ ASIF A f¥e] Yud A
£ (Common Definitions of
Patients With Nephrotic
Syndrome)

1) 2E=Ecls &Y AFER
(Corticosteroid ~_ dependent): <~ H
2ot % F FHEdAY, 2
HEZeolE AR FH 2F oy
Adske 7 $Relapse  during
tapering or within 2 weeks of
discontinuation of  corticosteroid

[421] 4T EA

= ARAR7E R 4

AR A

He
rm
o

therapy)

@ zHZolE A AFEL
{Cortiarsteroid ~ resistant). 453
9 2HEol= H=md= FAHE
Hold @x ZA$nabiity to
induce a remission within 4
weeks of daily corticosteroid
therapy)

3 N Ay AFFF(Frequent
relapser; X s ¥ 644 ol
oA 23 o] AFHAY, 124
€ ool 45 o] Adst=
ZA$(=2 Relapses within 6
months after initial therapy or
>4 relapses in any 12-month
period)

@ H3f(Remission): “Urine
protein:creatinine ratio? <0.2 ©]A
Y, AW Dipstick A4 3¢
a4 #4 FL g4 e Ho

7% “Urine

iy
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90

SLAOMAIAEIE| ZHBAHS

[421] BT %A
. ATAANE E 7Y
T a4 AR Rk

protein:creatinine ratio® €0.2 or
dipstick negative or trace
reading for 3 oconsecutive

days)

2) Ty

- 375mg/m2(Hd] 500mg) &Fo= 13
T8 A, £ 3~6749 F
18] #7} Rojg Q1R E Ho) 23)

- olF AR A AEAE F IS

3) A g4

7h A E& B4 gdel U= B¢

) A Bd 19 ol F -

o) STTREESHANC Smiolshel 3k= B¢

3 (A ) 3. (893 25)

¥ FEIA

+ Nelson textbook of Pediatrics 2020 > Chapter 545, 2752-2760.e3

+ Current Diagnosis & Treatment: Pediatrics, 24e > Chapter 24 Kidney & Urinary Tract > PROTEINURIA & RENAL
DISEASE

[421] 4T EA

ARAJAFANE 2 Y
TE ) | ARG AR
- Kidney Disease: Improving Global Outcomes (KDIGO) Glomerulonephritis Work Group. KDIGO clinical practice guideline for
glomerulonephritis, Kidney Int Suppl. 2012;2:139 - 274
+ Kenji Ishikura et al, Clinical practice guideline for pediatric idiopathic nephrotic syndrome 2013: medical therapy, Clin Exp|
Nephrol. 2015 Feb;19(1):6-33
+ DG Noone et al, Idiopathic nephrotic syndrome in children, Lancet 2018; 392: 61 - 74
- Thalgahagoda et al, Therapies for Steroid Sensitive Nephrotic Syndrome, Asian J Pediatr Nephrol 2018;1:56-61.
- Kjell Tullus et al, Management of steroid-resistant nephrotic syndrome in children and adolescents, Lancet Child Adolesc
Health 2018 Dec;2(12):880-8%0
- L. Tan et al, Efficacy and acceptability of immunosuppressive agents for pediatric frequently-relapsing and steroid-dependent|
nephrotic syndrome, Medicine (2019) 98:22(el5927)
- Zhao et al, The efficacy and safety of rituximab in treating childhood refractory nephrotic syndrome: A meta-analysis, SCIENTIFIC
REPORTS [(2015) 5 : 819
- K lLijima et al, Rituximab for childhood-onset, complicated, frequently relapsing nephrotic syndrome or steroid-dependent
nephrotic syndrome: a multicentre, double-blind, randomised, placebo-controlled trial, Lancet 2014; 384: 1273 - 81
+ A Magnasco et al, Rituximab in Children with Resistant Idiopathic Nephrotic Syndrome, ] Am Soc Nephrol(2012) 23: 1117 - 1124
+ Kamei K et al, Rituximab therapy for refractory steroid-resistant nephrotic syndrome in children, Pediatr Nephrol. 2020 Jan;35(1):17-24
© YH Ahn et al, Efficacy and safety of rituximab in childhoodonset, difficult-to-treat nephrotic syndrome, Medicine (2018)
97:46(e13157)
+ M Jellouli et al, Rituximab in The Management of Pediatric Steroid-Resistant Nephrotic Syndrome: A Systematic Review|
Manel, J Pediatr 2018 Jun;197:191-197.el
+ M Kallash et al, Rituximab Use in the Management of Childhood Nephrotic Syndrome, Front Pediatr. 2019; 7: 178.
+ ] Hogan et al, Effect of different rituximab regimens on B cell depletion and time to relapse in children with steroid-dependent|
nephrotic syndrome, Pediatric Nephrology (2019) 34:253 - 259
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[421] FtdFEA

T ¥ ARAA7E R ¥
T ¥ ARAA71E R ¥4 Tocilizumab FAFA, Baricitinib, Tofacitinib ZTAZ A%
itch)ahe A9 FAE AFaH, oo WA=
[421] 1 2 S SR H9 A oblst B J1EeE Fol Al 2% Sg"::i ;; :f: Q‘f? o ARAE AR
& P, B QYAE o9l ok AAS B RuE e AT i
Rituximab = g
Z=a4 . o}, 55 TAEAFAANCA Anti Neutrophil Cytoplesmic Antibodies)
e =oh e ] YY) MAUSEF (Wegener's granlometosis) X el 44
S 7t B=F, v TR 0 TRRAA A Fejahs opel g p sons
WARE B | gl Aevke 2 el SR AP 99 kI 23 e v
= - = - = O B U} EEXNR(2EF £H|20l= Foll BE&3AY Adae
u FelEla #Eg A = 72718 Adad ¥9e Alske 55U B¢
1) Fojuld: ACR/EULAR 710109 Aol $&she 4
Frig2 #34Y #x F 18 ol FYAAAALAA A 2. 7K W9E 236 olst 2L IELR R A 2YFAE
(INF-a inhibitor)e] ¥hgo] BFRAY F2§ Fo2 XEE| QAF.
FUY FF BFY Friels 349 2 - -
% TNF-a inhibitor 2%l #hgo] E22g #A9@ t}e =ad| 7k ABO 843 FAHY Aoy @xte] ARk ool 3%me/m
Agsie 492 & 4oz 13
2 N D; f 5 s . 1. Heb3adH(Panel rective antibody) >80P T Ao
) TNF-o inhibitors 67]93F A1§- & 7}A] DAS28e] 12 o143 Wl HFohe = ZhaRE Aol BAle] ARG ool 3emg/m!
A2 gL 73S g0z 13
) TNF-a inhibitor & 67197t ALE- F H7lelA] Ald Fojzze|
A Aol A5 o2 67180} HrIE st A 6/l Ae] o AYESEY/GPUAEE T X8l WEEA &= oY F
Bt FASA e B AR F4 AYY ARg 3Bmg/m’ §Fo2 13
2 AT TR A =TT e A PR o ReeiAA gl e BE oI T WAL TR
Hrh DAS280] 12 ol @Aste ¢S B olF, A I~ A% (Postiransplant Iymphoproliferative disease)o] 375mg/u
Fo| & Hx 6719 At ARIA AW 3~ W7k DASBRTH P
06 ol% otste %39-
* 13~ 15 1,000mgd 25 7+4 23] wh. 2ol dF AR X8Ald 375mg/m §FOE 13]
3) ¥ oplel T GAY FAELE Fohg AR & gel
ol7e] Tol@ Ho| gl TS TNF-a inhibitor (Adslimumab, Hh A3 5 E (Neuromyelitis optica)o.2 Agd ¥4 F 71&
Btanercept, Golimumab, Infliximab FAMA) Ex= Abatacept, A&A #280] AU WEo] YE FS
- 35 - 36 -
T ¥ ARJAAZE R ¥4 T ARJAAG7IE R B9
A F2e wXA AR AT, dgA AT, $34 % ABEFT X 78| Y He|(Common Definiions of Patients
! e With Nephrotic Syndrome)
FARITY, SEAFE) FAUTY, FUY £24 BeE () ASBOIE ol A5 ZCorcosierod dependents Ae]
BARA offe] 1)2) 2R Bl WSS 73 3Tomg/m/FH 20|E ze & MwsALL, AE|=0|S X B 2F ol
47717 EE= 1000me/E4 281744 Q14 o MstE & R(Relapse during tapering or within 2 weeks
o . = = of discontinuation of corticosteroid therapy)
D 20mg/d o1 Prednisone FAd|= 28 o¥ ALsAH (2 26|120|E Med A% % F(Corticosteroid resistant): 4FZte|
15mg/ke/Y §Fo.2 853t Fo{@ Prednisoned] €89 7% AHZ0|E R0l & 2olx e ZRnabiiy to
EE Steroidel 57191 3% induce a remission within 4 weeks of daiy corticosteroid
2) 71%& A9 AA(Azathioprines) X &e R&Hgo] YA ol therapy) _
- @ u LY NEFF(Frequent relapser: ZXZ F &HY ol
B A of 28] 0|4 MwstzLt, 1208 olujol 48 oly mMustE
Z (=2 Relapses within 6 months after initial therapy or >4
o} A7bd<4* d(Autoimmune encephalitis) ## % Human relapses In any 12-month period)
immunoglobulin G(IVIg)el 52 &g HolAY F7] B () #sf(Remission): ‘Urine prote nine ratio’<0.2 OIHLY, A
Bgg S0z By & gr A% Dipstick ZIANIIAl 32 o4 24 B2 Yuye Hol: ¥+
(‘Urine protein'creatinine ratio'<0.2 or dipstick negative or trace
reading for 3 consecutive days)

Z} 2oh U AFFE

1) Fojuid 2) Foid

7D 2EZol= @YW ALY TP WX AFFRAN - 375mg/m2(H v 500mg) $Fo2 18] FAE AR, FA
gjol=s} 1% opdel Welol ine, G i 3~6719 F 13] 7} Roj§ AR} Hy) 28)
Tacrolimus, Mycophendlate mofetil &) Foiol= AR - olF Ak A ARG & AL
(Frequent Relapser)& Hol: 7% 3) A9 \:H)e!:

W} 2HS0= AFPS I ARERAN AHZol=e 15 7b Y &L F4 Aol e B
o1l AGoIAACyclosparine, Cydophospheride, Tacrdlirmus, W A Ref 149 ol A
Mycophendlate mofetil &) Fo|= #3(Remission) & H.oJ%] o) BFFHA2F(ANC: 500/mmelah)o] A= A5
%At W1 A Frequent Relapser) & Hole 7%

o) 2sl2ol=, AACydosporine, Cycophospherride, Tacrdlims, 3. YRR ES - &3, SW)E 2T8l0] ofs} e sEes B A
Mycophenolate mofetil )& F7) B Az 244 5o= ok ddle At FHES &
A8 ¢ A9 B8 -k #-

O T AP 584 ¥iaw a4 AAF(Chronic refractory
TPl 2820, AS22d, Anti-D &), Vincristine,
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5. Al

1) 797] =54t (Child Kidney Dis 2019;23(2):59-66)

A& Primary Hyperoxaluria in Korean Pediatric Patients
A A} Yunsoo Choe', Jiwon M Lee?, Ji Hyun Kim', Myung Hyun Cho’, Seong Heon Kim®
Joo Hoon Lee’, Young Seo Park’, Hee Gyung Kang', 1I-Soo Ha'‘, Hae II Cheong"®"

'Seoul National University Children's Hospital, Korea, Seoul, Republic of Korea
*Chungnam National University Children’s Hospital, Daejeon, Republic of Korea

’Korea Cancer Center Hospital, Seoul, Republic of Korea

*Pusan National University Children’s Hospital, Yangsan, Republic of Korea

Asan Medical Center, Seoul, Republic of Korea

SKidney Research Institute, Medical Research Center, Seoul National University College of
Medicine, Seoul, Republic of Korea

R Ao Y] Y FFEA A A SA ol B o AT
(Clinical characteristics of childhood onset lupus nephritis in Korea: a multicenter study)

el A3
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6. Z7[EIE1 I EQ

1) &3 W4
(212 71t
A2 4%
2 3= otgle] sldow A
M3l FAFe] i olo] Agds SxEA £ 3§
Z3Y: AF9, I3AE AT, oA TOoE 5]
gt 2k=Z sk
Hollg|: 2 39 e FEI7F s e QIAF &

A2k 5%
2 39 YslE st A= ofHe] AAE AAof $irt

Malgl: 8t3] FHolAellA 39 7F A 13w B F, Aol 9] Ao E A oAb F
1& dojof it
Z3lgl: 3] FoolAeA 39 71 A &, 58 A4 A fle #F O AAS gt
A2 6x
(B3]9) 3]AE 319 A Al gy 2 AxEE F=Rstolof abe, 13w, 3b] 9 7|EF B
e g oot Ak £ 339 AsuE vget F3l A 3 AAo] AA WY, vdH I E
AR RS § oAk o] RIS AA T A3l AAS F58 ok 1, Eesd 9 3]
Ae 43w, 3b 9 7e Feaae] giE dAgth
2) X7 siE U LA 2E
(D) 271 317 Fgml A (A2 )
(2) 271 AR AAE (AL
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