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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?2

SOLIRIS®

References: 1. Laurence J. Clin Adv Hematol Oncol. 2016;14(suppl 11):1—15, 2. Legendre CM, et al. N Engl J Med., 2013;368:2169-2181. 3. Noris M, et al. Nat Rev Nephrol. 2012;8:622—633.

Selected prescribing information
] 1) 2zt M2 E(PNH : Paroxysmal Noctural Hemoglobinuria) ZAA7|7| I3t UER 0F7H M A Z(PNH : Paroxysmal Nocturnal Hemoglobinuria) EAHQ] X[, 48 0[2{1} 2HA|210], =2 At 242 ofo|5h

= YN BH0| U= BRI 0j| 24z 0]2j0 ACt & M 2% F53(aHUS : atypical Hemolytic Uremic Syndrome) 41| D7t ST1N O|MEHESS ARG | /st HIHS SN B5ZHaHUS: al He X}l X|2 - ALSHISt: Al7HShiga) 414

SAY
o T 25t 88N Q% Z57(STEC-HUS) iRt LHAR| MBS HASIK| &=Lt 3) BAl 55 27215 (Generalized Myasthenia Gravis) 20HHES2! +-85| & 0| 234 HA 3 22 S(Refractory gMG: Refractory Generalized Myasthenia Gravis)2| X|2 4) AAIZ 254G 1 ZgH
(Neuromyelitis optica spectrum disorder) 101 0HL2I-4(AQP-4) SH&l| Q01 BERF) A|A1Z4 &{4-8 2 ZIBHNMOSD: Neuromyelitis optica spectrum disorder)2| %12 [8'% - 22 41Ziet 0l i3t I3 Z017| IsHM RIS Z|Al0| #A T X|E(Advisory Commitiee on Immunization Practices(ACIP)
recommendations)0f| [Cf2} #A HES SHTH(AFBALS| FROIAtEH . Z1 3 A1) 0] 242 HUME|0{0F 510 SLHHECH(V push) = LAHHEC(V bolus) 2 FO0{sHAIS OHEICE (AI01) 1) AR OFZH SMA L F(PNH) : 51437+ 0§ 7U0HTH00 mg, Ll HMH 82 F01 72 04| CHA R S2FO= 900
g2 F0fot, 1 S ER= 0 14U01CH 00 mgS SOJBICE, 0] 242 A S0fRII U0 LA £0f, 22 0 FH UHO| 22U M/S2 £0] £[0{0F SIT 9) HIHY 83 Q5 S37(aHUS) X =34 T 5F 2R (Refractory gMG) X AIAIZ X2 HZTIS(NMOSD) : 3475242 0 70T 900 mg, L E
T 22 £0{ 72 S0 ChA #2202 1200 mgS F046111, 1 SR EH= O 14201} 200 mgS EOFBICE (201 1) HIEE 884 QE557aHUS) 2HBH 0]2t0] aHUS BRI 24, AIE0 2t 24 UHO 2 S0fBIt (HBHE M2 8% - 825 1]2H84| 0|2 SHXI0)Ao| HAHE0IE 211) 0] 2 1R
SO} L0 S| 04, 22 01 2HO| 22 T/Z 2 £04|0{0F i, (. 8l A SAHYSO0IA) M1 3 AOHHIFE 2 =, A0 284 T E5 2T LA H Y B 01l Chfoh PE/PI(E%} W8t 2 (plasma exchange TE= plasmapheresis), Fi= A4 S2
eshfrozen plasmainfusion))2} 212 45 A2 the 2@ 7182 S0V LQGIC (MBYE 22 8 - 8 [H2]PE/PIO 1) [ARgAte) FelAet] 1, A B 2 227 |MO2 25101 0] %] A2 B I (IS 2| 1/ et it
BRI A2 BIIARICE 0] O OIAIM X 24%0] 0 WHS I35k 27 ZHO| LUGICE 2277 AH2 O S 9 2S5 e g = QI 0| IR H57| 915101, 01 42| X|EIHXHHOZ QI
gl o e JECHE ZPE HQlotn= BE SIS BIEA] 0] 90| 0] A} FASHZ HOj| 201717 HMS £0f L QorEE d ot O] U2 BT} 01717 BA HE 0[5 25 0[L 0| A4S
FoEe, 4t 7 SO GO X S QO 2 X|Z I0j0F &l of 2 (Advisory Committee on Immunization Practices(ACIP)
recommendations)fl (2t BIAS FE S22 S L0} St Al HES HHIS OIS 2HSIA1Z 4= /T ZUHOZ PNH, aHUS, 284 gMG X NMOSDS 25t 24| 07 ZEkS 712 SXIS2 88(PNHY 2 ST DIMSEEES(TMA; aHUSS 29) £= 55 2RE0| A3l =S H gMGS]
AP E= THLNMOSDY Z2)2 22 259| 7|% Zgto| Y& 3l 40| E f 2= QICH RpAY, XIR0| (2 il TE 0] CHfaH B12U5| BHEIE|0{0} BiCH, M FHE2 20717 24 9| | KUEI3H SRR ALZOH CHEH AL RIZH0: S el
Mz SO YHTIR R Aot Cf, 27 20| 27| YSLH SH0| LIEH=X| HUS| 226t ZH0| QM= ZA| ZAI00F ST BXk= 0[2{3H Y50t 54 A ZA| X 22 2= HRI0] CHal Ot 2100} 510, HE OJAk= HIEA| #X19} 0] 40| X2 9310|242 4ofst
O{OFBiCt At 24ef 7|0 Weiot X|25HK| O F25| XYH0| 1 WAHS QfRop| 2+ ULt 5 AS R|R= Bt 1= BICH 2, ChS £HX10f= FRO13K| 2 24 1) 0] 10| T4, R B fhi= 7 |Bf T i 20f BEIIZ0| Ol X =
Bt =071 Neisseria meningitidis) 24 2t 3) +2171#(Neisseria meningttidis) 2i1S 1Y EESHX| o4 = A HE 0|3 05 SOHHHSHU N SMQHO R X|2 S WA o HOI 22| A2 E S5= X0 27 HPS LO7|i= HECHBUGH 22 ZR)3. TS
1) 7|EHEA 2 A7 IO 015101 0] 90 |2 24 T 20| A= SRS A /5101 £0151010F SILt 0] 22 BT A 2YS XTHSIDZ BXIS2 U, S5| Neisseriant 5 I Mt (encapsulated bacteria) 240l L5t 24+40] Skt - /0 IS At AHS
9| Neisseria Z0f| O[3t S5 %0| H €| {CH FREIOI SCEH KTt 1 S U HS0f Cif3t Q1AIS £017| {510 SRS ! OHHMO| B2 S SERI0H | HZSHOFSICt. U 0o 2o 5H0F 510 {EH0] QUi= BHRH= H7 (X0 ZALS 0BT TS|, BZ0| At SiXjet S5 7 14
RioflA OFATEZ2A ZIH0| LUSIALE 0] AS F07 = AOk= HZHAATHStreptococeus pneumonia) 2k QHZ2 AR} 2 B(Haemophilus influ pe bl(Hib))oil 5t 2ge uoz 3t 4+ QICH T IARAT-TStreptococcus pneumonia)f QIS 7+ BE(Haemophilus
influenza type b(Hib))0f| I3t 1S 0517 | 2o {210 Al ! T 20| QL= EtxfofA| 0] A4S = ZFOISH=S SICt 022|320 OPYE 0 QK| QS = SXj0f| R7px 0l A HE0| LRt AR, 0] O SO0 M2 WA HE A|7|S AZ5| 1240}
BITH,2) MBAT] 2\ 20t BUERL PNH SX1= LDH $RIS 2101510] 2t L 832 Y, aHUS $iRt= SAT 2 S8 | DH, B4 3201E| 2 756101 | Z2ES 022 RHEIGI0{0F 510, RX17|7H S0t 2 SOIUE(14:: 22 L0l 8t - 8% 0| L& 2= UCHOH 1220711 4, HSO0IHHS A|
T3 20 9 AR E UYAROA HIE US0IYES(LUE 19 04 L): 04 Z5PH|(>1/10) - &, E5HI(21/100~(1/10) - B, 87|24, HIQISH, 72X, 92 A%, 72U 5|24, isazas S0, 30715, 0[ZI0jY, DY 7|, YOITE, MM TE, 719 BHES WXl = A
U, WS, 285, Y L2, QIS2OUK QAPLERE UYAIROA, 71 SBT3 0jES2 201717 THHS0[41, 0fi= 0] %O X|24h2 BRI 2247 AT AT IS0 ot S0 Ol 22|11 ZA| 0| XX WS S BHXjollH 28 }. Neisseria
gonorrhoeae, Neisseria sicca / subfiava, Neisseria spp unspecified 15t I &Z5S 236101 Neisseria 52| CH2 ARIS0| 2 05|21k [MIZ ] SN |2 [ BtHed] (3F) TR 2021-02-18* 0 KPAI3H G = TS AYME RZSIA|7| BRLICE

Ao

ALEXION BIE M2 A| ZET EISIZIZ 132 Tel. 02)527-5114 Fax. 02) 527-5001 www.handok.co.kr HANIDOK
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Tacrolimus

V and safety of tacrolimus compared with ciclosporin-A in renal transplantation: 7-year observational results. Transp/ Int 2016 Mar;29(3):307-14.
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Paediatric Dialysis
Special solutions for special people

sleepesafe PD-Paed Plus multiFiltrate CRRT 5008 BCM - Body Composition Monitor
Cycler for automated peritoneal For acute and chronic PD in premature Treatment of acute renal failure in First HD machine validated for Assessment of hydration and
dialysis babies, neonates and infants paediatric intensive care treatment of chronic patients > 10 kg nutritional status

““The right fit for paediatric patients’
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Potent Protease Inhibitor”

Nafamostat Mesilate
Since 2004.06.01°

, ’ 134)
Kallikrein

Plasmin

Pancreas Protease

Trypsin, Phospholipase A:

i SO
FASSE HEQOIHL

(FIZE) - FARSE(ITIDAEIEHAN)  FASSESOLITIBAEIEHAIAS) [UROHE W 1 2] 0] % BIOIY 5 - FASSE SEAR: LTS AELEHANEUP) -10mg - FABSEIS0
QENE: LIBAELEAM(P)-50mg (&5 - B - FASSEL 1. Higol SNBSS, SHFIsiol 24 ofab|, +430| I, AR S0l FHAUY, AN U T 2
Z

— o
LSHEISTH(C) 3 BBY B EE SHAHS 2o Haj0] HURAREA BES SUUR(HUSY U HYLalES) - ASSE0 | USHIISTSOC) 2 F8Y W E=
BTUYS 2 Hrjo BURRIREA BREY Su| (HUSN U BNRANES) [8Y - 8] 7 S0l 1. AYe S4ZH0 Y BS 18] LmBAEISHAMO2A 10mgS 5%
BECFARY 500mL0ll S35 OF 2ARZI0] ZA 1Y 1~23) HULH2 FHESofRITt S0 wret Mol SYICE 2 HBBBUSTEDC) BS 120U 5% EEIFAR 1000mLo| SH510]
Lt AELSUARIO 2 A DIA| 0.06~0.20mg/kgS 2AAIZI0) 23 FRLKZ XSS 0IBIch 3 SHA WS EE SUAFS 2= Bx0l BUHIAEA| BRI STUX: S ARSI
9 LB AEEHAMNHOZA 20mgS A0 5% EZLFAROILL FASA0) Sshet 3 MalAlee s0omLol st U2 HASZLIS A - BEIskn MLREIA Sof=
Lintm AEtSu Ao 2 Af OfA| 20~50mgS 5% EETFEAR0] Ss5tc] SISIA FRIOlo0) RIAFUsICY, S0l Wt Ho| F2sict. YMHMUAE 7 S0IR20| 0AIZ! BmgoISiCt, L,
ZFAfetio] 2| : 0] 42 SO0i517| S CHZ0] £M2 FAUS ZAIBICE 1 2] FHBAR Th0) A3HE ZP: 1) 10mg HHOIL0| tml 010l 5% TN EE FABLE 715(0f
SEi| BBt 2) BalfEt HS 5% EETIZAIY 500mL0f SEBICH 2, IESRHSTEDIC)O ARSI 2 HIOI2L0l= 1L 1A%, 50mg BfOILofl= S OJA40] 5% EETIEAJN i
FARHE 7f510f §R5| S3HICH 2) Safet NS 5% HHFARY 1000mL0| SEICE 3 B W EE SHPNS P Fxjo| UM 2FA| R STUT AR 2 )
B[22 AP - 71 (1) 10mg BHOIO] tmL OJA, 50mg BIOIO 5L 0JAjol 5% EETIFA S FABLE Jlsiol 2| Safpict, (2) LTI AEIEUEMS 20mS BiRst 832
Ag|Alot 500mLo| B8IBICE 2) ALIEEA] (1) 10mg BIOIZOS mL 01, 50mg BIOIZO= 5 O[AS] 5% EECIZAIN £ ZARRSE 7f5/0f 2i5| Bafsict (2) Bafst S SIS
R0y |o] S0l 2 5% EETFAUOD BiABICE 4, SafAlo] FOf HEr E 20| MBE 4 QIOD2 MajMeiol ol 27[HRS SIR0t SUS Hlo|20 ST JISHAE HEICH [ARAe]
FOIA] 1 2. 43, OLFHEIAIAY S40| LIk 4 21002 0] of0f cist 2f2150] 20| thslol B2 J = 220 ftlsto] PRRIS

m

Z o1
S

®

R0
=

P H

00y =
=)
3
@

Y
|

ol
Ho
el
:QI\__I
o
o
I
°
12
4m
e
=
10
_9|‘:I
i
S

T
0=

=

FIS shn B2 BESI0] 0l2fst ZN0| LNE F20l= ZA| S0i2 Sxjskn MHet MRS sH0F Sict. 2. TS Exjol= SOIBH] 2 % ol ol chste] TRISO| B0l U= EX} (52)
(RIZRY) - Qo148 52 ST OFG HTERIZ 219 - HUAR B O] M=T SMS 721212 33 [MIZCI=IK, BRHOIAAOIADIZE) 27|= MeiAl 227 B2 310 20180528

XASIALZ| © MBEEM HES FotHAIR. ZA 517IARE Cheh FE= AZQIAFRA o F L2} (htips://nedrug.mids.go.kr/index) Ol Af EHQIgh 4= QELICE

References 1. Iwaki M et al, Pharmacological studies of FUT-175, nafamostat mesilate. V. Effects on the pancreatic enzymes and experimental acute pancreatitis in rats. Jon J Pharmacol. 1986 Juni41(2):155-62 2, Mori S et al., J
Pharmacol Sci. 2003 Aug;92(4):420-3. 3. Hitomi Y et al. Inhibitory effect of a new synthetic protease inhibitor (FUT—175) on the coagulation system. Haemostasis. 1985;15(3):164-8, 4. Fuiii S et al. New synthetic inhibitors of Ctr, C1
esterase, thrombin, plasmin, kallikrein and trypsin. Biochim Biophys Acta, 1981 Oct 13;661(2):342-5. 5. FA2SE 51715, QHZOrFLLE} [Cited 2020.06.11] Available from : https://nedrug.mids.go.kr/
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Real Value ——

Ren /ela:
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* DOHEZO| 9l HAUSHBIXIO
7

So|5t MZEg 7| M(P<0.001)S LIEHH 2iIMia|®®

*  Z{oj|A 714 o]At| Experience®}
Calcium-free, Metal-free, Z2|0 H|&[| 2Ha}®**°

- 43
F
¥ LR
References 1. Renvela [package insert]. Cambridge, MA: Genzyme Corp. 2016 2. Rodriguez-Osorio L, et al. Nefrolqé 5 35(2) 207 217 34 % t al. Am J Kidney Dis 2013;62:771-778. 4. AlZ0|QFZOtMK, 2HE} 5{71H L.

nedrug.mfds.go.kr Accessed 16 Mar 2020 5. Connor et al J Polym. Sci. Part A: Polym. Chem. 2017; 55. 3146-3157
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CRYSVITA

burosumab

CRYSVITA’ is a new

that
binds to and inhibits the excess
activity of FGF23'

CRYSVITA demonstrates rapid and significant
improvements in clinical outcomes
in children with XLH*®

Substantial healing of rickets?3
(72% vs 6% with conventional therapy)

Improved growth, mobility and reduced pain?3

ﬂ/'% Improved biochemical markers23

FGF23, fibroblast growth factor 23.

‘Based on a Phase 2 and a Phase 3 study. In the Phase 2 study, 52 children with XLH aged 5-12 years were randomised to receive CRYSVITA either every 2 weeks or every 4 weeks (dose was titrated
according to serum phosphorus concentration). In the Phase 3 study, 61 children with XLH aged 1-12 years were randomised to receive either CRYSVITA (0.8 mg/kg starting dose, administered every 2 weeks)
or conventional therapy (oral phosphate and vitamin D). In both studies, change in rickets was assessed at 40 weeks.

1. Kyowa Kirin Limited. CRYSVITA (burosumab). Summary of Product Characteristics. February 2019; 2. Carpenter TO, et al. N Engl J Med. 2018;378:1987-98; 3. Imel EA, et al. Lancet. 2019,393:2416-27.

CRYSVITA Solution for Injection 10 mg, 20mg, 30mg (Burosumab, Genetical Recombination)
[Product Summary] Burosumab is a recombinant human monoclonal  and osteomalacia [Dosage and Administration] If an oral phosphorus
antibody, and is composed of a variable region of anti-human fibroblast  formulation or activated vitamin D3 formulation is administered, these

“AHMEt &S SI7IARRE Al SHIOIX| Ei= AECIFE RN O|AF Rt

(https://nedrug.mfds.go.kr/index) Ztz="

growth factor 23 antibody and a constant region of human IgG1.
Burosumab is produced from ovary cells of dihydrofolate reductase-
deficient Chinese hamster. Burosumab is a glycoprotein composed of
two molecules of heavy chain (y1 chain) consisting of 447 amino acid
residues and two molecules of light chain (x chain) consisting of 213 amino
acid residues. [Indication] FGF23-related hypophosphataemic rickets

drugs should be discontinued one week before starting this drug,
and administration of this drug should be initiated after confirming the
serum phosphorus concentration falls below the reference lower limit.
[Manufacturer] Kyowa Kirin Co.,Ltd. Takasaki Plant, Piramal Healthcare UK
Ltd. [Importer] Kyowa Kirin Korea Co.Ltd. 1IF, Asia Tower, 430, Nonhyeon-
ro, Gangnam-gu, Seoul (82-2-3471-4321)
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20224 ciidt 2 oA 1Rl
28l 9 21238 H47tz)

X} 202214 428 162(E) | ZIA: Online Web Seminar

PROGRAM
08:30-08:55 SE
08:55-09:00  ZHZ|At
20234 5H =, U AOHMZEM|O|LE XERHE 5l S EQ|
09:00-10:20  Oral Presentation ZpEh MEIE(7HE21I)
SHAS| (Hz=2lch)

10:20-10:40  Coffee Break
10:40-12:00 S EQ| ZHah B3| E(M29lth)

12:00-13:30  Lunch

ALZFL | ) §7|2Haatold)
13:30-14:00  AOpMZESH HRXIE 2ot SEEE| dASF (M)
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OP-1

Renal artery stenosis presenting as congenital nephrotic
syndrome with hyponatremic hypertensive syndrome in a
2-months old Infant

Dabin Kim', Seon Hee Lim? Yo Han Ahn?, Hee Gyeong Kang?

'Departments of Pediatrics, Seoul National University Children’s Hospital, Seoul, “Departments of Pediatrics, Uijeongbu
Eulij Medical Center, Uijeonbu, *Department of Nephrology, Seoul National University Children’s Hospital, Korea

Backgrounds: Congenital nephrotic syndrome (CNS) is a rare condition often caused by genetic de-
fects of glomerular filtration barrier. However, secondary causes such as congenital infection, maternal
systemic lupus erythematosus, also may lead to this condition. On the other hand, hyponatremic hyper-
tensive syndrome is a manifestation of severe hypertension related to renal ischemia, commonly from
unilateral congenital renal artery stenosis in children. Over-stimulated renin-angiotensin-aldosterone
system may cause proteinuria, polyuria and renal electrolyte loss. Here, we present a case of CNS along
with hyponatremic hypertensive syndrome

Case: A 2months old boy was hospitalized with vomiting and general weakness. Physical findings
showed high blood pressure (143/107mmHg). Laboratory tests revealed heavy proteinuria (Urine pro-
tein/creatinine ratio [uPCR] 107.25), hypoalbuminemia (2.6g/dL), hyponatremia (serum Na 123 mmol/
L), elevated renin/aldosterone (>80/206) and elevated serum creatinine (0.84mg/dL). Workup for con-
genital nephrotic syndrome including congenital infection, search for associated anomalies, gene mu-
tations was negative. Suspicious narrowing of Right renal artery with decreased vascular flow was
shown in kidney Doppler sonography, and CT angiography revealed poorly visible renal artery proximal
os. Right renal artery angiography was performed and right proximal and mid renal artery stenosis were
found along with right proximal renal artery thrombosis. Balloon angioplasty was done without acute
complication, which brought improvement of hypertension (BP 87/57mmHg), hyponatremia (serum Na
138mmol/L), proteinuria (uPCR 9.67), hypoalbuminemia (3.3g/dL), and high renin/aldosterone (10.64/2
2.3). His general condition was improved and ACEi, calcium channel blocker and beta blocker were
used to control blood pressure. He was discharged with warfarin for thrombosis and anti-hypertensive
medication of calcium channel blocker. In 3months, his proteinuria disappeared, and at last follow-up
at his age of 23months, he was well-being with antihypertensive of beta blocker and normal blood

chemistry.
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Conclusions: Nephrotic syndrome may result from secondary to severe renovascular hypertension. In
this case, accompanying hyponatremic hypertensive syndrome gave a clue to the underlying condition.
Careful management of electrolyte imbalance, dehydration, and eventually correction of underlying
structural problem can reverse the condition.

Points of discussion:

1. What is the underlying cause of renal artery thrombosis in this baby?
2. Is angioplasty a safe treatment for this young baby? How fast may we correct hyponatremia in this
situation?

Keywords: Congenital nephrotic syndrome, Hyponatremic hypertensive syndrome
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A case of acute kidney injury with systemic inflammation
caused by TAFRO syndrome

Seo Yun Jang', Jin Young Boo', Na Ye Choi'?, Jeesu Min'?, Yo Han Ahn"??,
Hee Gyung Kang"**#, Seong Heon Kim"?

'Department of Pediatrics, Seoul National University Children’s Hospital, Seoul, 2Department of Pediatrics, Seoul National
University College of Medicine, Seoul, 3Kidney Research Institute, Seoul National University Medical Research Center,
Seoul, “Wide River institute of Immunology, Seoul National University, Hongcheon, Korea

Backgrounds: TAFRO syndrome is a variant of idiopathic multicentric Castleman disease (iMCD) that
has been recently recognized in Japan. It is a systemic inflammatory disorder characterized by a group
of symptoms: thrombocytopenia (T), anasarca (A), fever (F), reticulin fibrosis in bone marrow (R), and
organomegaly (O). TAFRO syndrome occurs mainly in middle-aged and elderly, and until now, only a
few young patients have been described. We herein report a case of an adolescent who has been diag-
nosed as TAFRO syndrome, successfully treated with anti-IL-6 receptor antibody (Tocilizumab).

Case: A 14-year-old girl with a weight gain of 14 kg, generalized edema, and decreased urine output
was referred to our center. She initially presented with fever and abdominal pain, and under the im-
pression of pelvic inflammatory disease, she was treated with intravenous antibiotics. However, fever
persisted and thrombocytopenia, ascites, and pleural effusion developed. As creatinine elevation and
proteinuria worsened, she was treated with methylprednisolone and cyclosporine A, suspecting glomer-
ulonephritis. Because kidney failure progressed, she was transferred to our hospital. Laboratory tests
showed anemia, thrombocytopenia, hypoalbuminemia, elevated C-reactive protein (CRP), and in-
creased BUN/Cr (86 mg/dL and 1.41 mg/dL). Autoantibodies including FANA, anti-ds DNA Ab, and an-
tiphospholipid Abs were all negative. IL-6 level was moderately elevated (24.6 IU/mL). Imaging studies
showed large ascites and multiple lymph node enlargements. For severe anasarca and kidney dysfunc-
tion, intermittent hemodialysis was started. Bone marrow biopsy revealed an increased number of meg-
akaryocytes and mild myelofibrosis. Kidney biopsy showed features of thrombotic microangiopathy and
lymph node biopsy was consistent with Castleman disease, hyaline-vascular type. Under the diagnosis
of TAFRO syndrome, immunosuppressive therapy (steroid and cyclosporine A) was initiated, however,
fever, thrombocytopenia, and CRP elevation persisted. For the second-line therapy, anti-IL-6 receptor

antibody, Tocilizumab was administered every 2 weeks, and her clinical features and laboratory results
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showed improvements. After a month, cyclosporine was discontinued, and corticosteroid was slowly
tapered.

Conclusions: To our knowledge, this is the first report of adolescent histologically diagnosed with
TAFRO syndrome in the Republic of Korea. The patient did not respond well to conventional im-
munosuppressants, but she was successfully treated with Tocilizumab. Though TAFRO syndrome is rare-
ly reported in adolescents, further characterization of clinical and laboratory features is needed for a
better understanding of the disease entity.

Keywords: Acute kidney injury, Castleman disease, Myelofibrosis, ascite
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A follow-up family study from a woman with combined MYH9
and PAX6 mutations

Jeong Yeon Kim', Jinwoon Joung?, Beom Hee Lee®, Heeyeon Cho?

'Department of Pediatrics, Chungnam National University Hospital, Daejeon, “Department of Pediatrics, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul, *Department of Pediatrics, Asan Medical Center
Children's Hospital, University of Ulsan College of Medicine, Seoul, Korea

Backgrounds: Previously we reported the first case of a woman diagnosed with Fechtner syndrome and
aniridia caused by combined MYH9 and PAX6 mutation. MYH9 mutation caused her renal insufficiency
(first presented with proteinuria and now requires hemodialysis) and thrombocytopenia, while aniridia
resulted from the PAX6 mutation. In this study, we report a follow-up study of her children.

Case: A son and a daughter of a combined MYH9 and PAX6 mutated mother came to the pediatric
nephrology clinic for genetic evaluation as these genes above are inherited autosomal dominant. They
were from different fathers. Her 11-year-old son had a history of unexplained thrombocytopenia im-
mediately after birth requiring transfusions, and no further evaluation was done as his mother re-
quested discharge. Her 6-year-old daughter was diagnosed with aniridia and nystagmus. The oph-
thalmologists who treated the daughter suspected PAX6 mutation. For hereditary nephropathy evalua-
tion, blood and urine laboratory exams, hearing and eye evaluation were done in these children. The
son had thrombocytopenia without clinical features of bleeding tendency, microscopic hematuria, and
non-nephrotic range proteinuria were detected with preserved renal function. Glaucoma was suspected
in the eye exam and planning for further evaluation. He had no abnormality in the hearing test.
Angiotensin II receptor blocker was initiated for proteinuria control. The daughter had no abnormal-
ities in blood, urine and hearing test. Sanger sequencing test of known maternal mutation of MYH9 and
PAX6 was done in both children. The son had heterozygous MYH9 mutation from the mother and nor-
mal PAX6 gene. In comparison, the daughter had heterozygous PAX6 mutation from the mother and
normal MYH9 gene. The daughter is planning to evaluate abdominal ultrasonography for extraocular
manifestation of PAX6 mutation.

Conclusions: We present follow-up familial genetic evaluation from combined MYH9 and PAX6 mu-
tated women. With the era of active genetic evaluation, offspring of known hereditary nephropathy pa-

tients should be concerned for early diagnosis of hereditary nephropathy for adequate and early inter-
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vention to preserve kidney function.
Points of discussion:

1. When to consider the genetic test in children of hereditary nephropathy parents?

2. What capability should pediatric nephrologists possess in the era of genetic tests getting more avail-
able in practice?

Keywords: MYH9, PAXG6, hereditary nephropathy
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Passenger lymphocyte syndrome in a minor ABO-Incompatible

pediatric kidney transplant recipient receiving plasmapheresis:
a case report

Gyeong Eun Yeom', Seon Hee Lim?, Ji Hyun Kim?, Yo Han Ahn',
II-Soo Ha', Hee Gyeong Kang'

'Departments of Pediatrics, Seoul National University Children’s Hospital, Seoul, “Departments of Pediatrics, Uijeongbu
Eulij Medical Center, Uijeonbu, *Departments of Pediatrics, Seoul National University Bundang Hospital, Seongnam, Korea

Backgrounds: People with type O blood are considered as universal organ donors compatible with any
other blood types. However, in the case of minor ABO-incompatible transplantation, immune-mediated
hemolysis can occur due to concomitant transfer of donor B-lymphocytes together with the allograft.
These so-called passenger lymphocytes may produce antibodies against the recipient’s red blood cells,
causing hemolytic anemia, known as the passenger lymphocyte syndrome (PLS). Herein, we report a
case of gastrointestinal involvement of PLS following minor ABO-incompatible kidney.

Case: A 6-year-old boy (blood type A+) underwent a kidney transplant from his father (O+). His kid-
ney transplant surgery went well with good primary graft function. Immunosuppression was composed
of prednisolone, tacrolimus, and mycophenolate mofetil after induction with basiliximab. On day 6, the
patient developed a fever with no explainable causes and persisted despite broad-spectrum antibiotics.
On day 11, he presented abdominal pain, hematochezia, and severe diarrhea, with sudden Hb drop
from 9.3 g/dl to 5.2 g/dl, increased LDH, decreased haptoglobin, and mildly elevated total bilirubin. An
abdominal CT scan revealed no signs of active bleeding but segmental wall thickening in the rec-
tosigmoid colon, suggesting colitis. He was managed supportively. On day 13, platelet count abruptly
fell to 58%103/u along with C4 (3mg/dl). Evidence of thrombotic microangiopathy could not be found,
with no compatible lesion on kidney biopsy and no schistocytes on peripheral blood smear. On day 20,
direct antiglobulin test was positive to IgG, anti-A IgG/M titer was 32/2, and an anti-A antibody elution
test was strongly positive (3+), consistent with PLS. To remove the anti-A antibodies, the patient re-
ceived five times plasmapheresis, resulting in disappearance of anti-A antibody and clinical recovery
on day 40.

Conclusions: Although rare, PLS should be part of the differential diagnosis when evaluating post-

transplant immune-mediated hemolysis. Treatment of PLS is mainly supportive: however, plasmaphe-

9
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resis can be considered.
Points of discussion:
1. How can we predict and prevent PLS?
2. Is PLS a risk of poor outcome?
Keywords: Passenger lymphocyte syndrome, immune-mediated hemolysis, pediatric kidney trans-

plantation, plasmapheresis

10
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Refractory hyperkalemia after kidney transplantation in
a Korean pediatric patient

Jeong Yeon Kim', Jinwoon Joung?, Beom Hee Lee®, Heeyeon Cho?

'Department of Pediatrics, Chungnam National University Hospital, Daejeon, “Department of Pediatrics, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul, *Department of Pediatrics, Asan Medical Center
Children's Hospital, University of Ulsan College of Medicine, Seoul, Korea

Backgrounds: Renal tubular dysgenesis (RTD) is a rare and fatal disease caused by a genetic defect in
the renin-angiotensin system (RAS) presenting poor or absent proximal tubule development. Mostly do
not survive due to respiratory distress with anuria and severe hypotension, not responding to usual
treatments. We report a Korean child with a non-fatal clinical course confirmed as RTD after kidney
transplantation (KT).

Case: A 3-year-old Korean girl received deceased donor KT after two years of peritoneal dialysis with
unknown etiology of renal insufficiency. She had a history of severe oligohydramnios at a gestational
age of 17 weeks and was born at 32 weeks of gestation by emergency cesarean section due to persistent
oligohydramnios. A week after birth, she underwent continuous renal replacement therapy for 7 days
due to diuretic-resistant oliguria. Even though diuresis recovered, she reached end-stage renal disease
at the age of seven months. Immediately after KT, she had no complications and was discharged. A
week after discharge, she presented with vomiting and poor oral intake with polydipsia and polyuria.
Severe hyponatremia, hyperkalemia, azotemia, and metabolic acidosis were detected. These findings
were relieved after supportive care with normal saline hydration, kalimate, and sodium bicarbonate
medication. Similar events repeated twice more. With suspicion of polyuria caused by tubulopathy of
the native kidney, both native kidney nephrectomies were done at 80 days after KT. Even after neph-
rectomy, similar events persisted. To verify the cause of recurrent and uncontrolled hyperkalemia and
metabolic acidosis, renin activity and aldosterone level were evaluated. As a result, high renin activity
(25.3ng/ml/hr) and low aldosterone level (2.6ng/dl) were detected. For further management, flu-
drocortisone was started, and electrolyte imbalance and metabolic acidosis gradually improved. For the
hypoaldosteronism etiology evaluation, whole-exome sequencing was done, and homozygous ACE gene
mutation (p.Ser486Phefs Ter29) was detected and diagnosed with RTD.

Conclusions: Even though hyperkalemia is a common complication in KT patients, if refractory hy-

11
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perkalemia persists in post-KT patients, RAS evaluation and the genetic study is necessary for the sus-
picion of RTD.
Points of discussion:
1. When to suspect RTD and undergo a genetic test in this patient?
2. Indication of a genetic test in pediatric chronic kidney disease with unknown etiology planning to
undergo KT.
Keywords: Kidney transplantation (KT), Hyperkalemia, Renin-angiotensin system (RAS),Renal tubular
dysgenesis (RTD)
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A case of infantile nephrotic syndrome associated with
retinal dystrophy

Naye Choi', Jeesu Min', Ji Hyun Kim? Hee Gyung Kang'?, Yo Han Ahn'?

1Department of Pediatrics, Seoul National University Children’s Hospital, Seoul, 2Departmen’[ of Pediatrics,
Seoul National University Bundang Hospital, Seongnam, *Department of Pediatrics, Seoul National University
College of Medicine, Seoul, Korea

Backgrounds: Infantile nephrotic syndrome (NS) is characterized by massive proteinuria and hypo-
albuminemia presents between the age of three months and one year. More than 80% of congenital or
infantile NS are caused by pathologic variants of NPHS1, NPHS2, NPH3, WT1, or LAMB2 genes. Pierson
syndrome is an autosomal recessive disorder caused by a mutation in the LAMB2 encoding laminin 82
peptides of laminin @582y1 trimer, one of the major components of the glomerular basement mem-
brane, and characterized by microcoria, congenital NS, and neurological problems.

Case: A 6-month-old girl visited Seoul National University Children's Hospital with hyponatremia,
proteinuria, and hypoalbuminemia along with urinary tract infection. She looked healthy without ac-
companied anomalies except for an odd eye. Her light reflex was prompt in both eyes without
microcoria. Her height, body weight, blood pressure and laboratory findings were as follows; 69.7cm
(75-90p), 8.3 kg (50-75p), 135/93 mmHg, serum BUN 41 mg/dL, serum /creatinine 0.27 mg/dL, serum
albumin 1.4 g/dL, urine protein/creatine 17.01 mg/mg. While generalized edema was not prominent,
albumin infusion resulted in weight loss of 1.7kg. There was no cystic lesion on the kidney ultrasound.
A kidney biopsy was interpreted as mild diffuse proliferative glomerulonephritis with acute tubulointer-
stitial nephritis. To ameliorate the tubulointerstitial nephritis and unsure of genetic causes, she was
treated with oral corticosteroid and captopril, followed by cyclosporine, but her proteinuria did not
improve. Ophthalmologic examination showed bilateral hypopigmented fundus with incomplete
vascularization. Genetic test revealed compound heterozygous variants in LAMB2 (from her father, and
a variant of uncertain significance (VUS) from her mother). At 13 months of her age, she is well-being
despite nephrotic range proteinuria. Her height, body weight, blood pressure and laboratory findings
were as follows; 75.8cm (50-75p), 10.2 kg (75-90p), 131/70 mmHg, serum BUN 24 mg/dL, serum crea-
tinine 0.41 mg/dL, serum albumin 3.4, urine protein/creatine 7.30 mg/mg.

Conclusions: Pathologic variants in LAMB2 have a broad spectrum of phenotypes from severe Pierson

13
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syndrome along with neurological deficit to isolated NS. If VUS of this patient is pathogenic, as pre-
dicted in silico, this can be another case of Pierson syndrome.
Points of discussion:
1. How can we determine the pathogenicity of a VUS in a clinically compatible case?
2. What is the best treatment for this case?

Keywords: Infantile nephrotic syndrome, LAMB2, Pierson syndrome

14
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Renal complications of pediatric glycogen storage
disease, type |

Min Ji Park’, Mi Sun Kim?, Man Hoon Han?, Yong Jin Kim? Min Hyun Cho’

Department of 'Pediatrics & 2Pathology, Kyungpook National University, School of Medicine, Daegu, Korea

Backgrounds: Glycogen storage disease (GSD) type I is an inherited disorder in which glucose-6-phos-
phatase enzyme complex is deficient. Glucose-6-phosphatase is predominantly present in the liver,
proximal renal tubule and intestine, so several renal complications have been reported in type I GSD
patients. Enlargement of the kidney is the earliest finding detected due to the accumulation of glycogen
in the kidneys. Nephrolithiasis, hyperuricemia, hyperlipidemia and proximal tubular dysfunction have
also been described in type I GSD patients. Although impaired renal function is also one of major com-
plications in type I GSD patients, the etiology is not well known yet.

Case: A 15-year-old girl visited our hospital with proteinuria. She was diagnosed with type I glycogen
storage disease around the age of 1 year and had regular outpatient visits at another hospital. She grew
normally through optimal treatment including dietary therapy, but she has neglected dietary therapy in
recent years. She had proteinuria from 4 years ago and took ACEi and ARB (stopped taking the drug 2
months ago due to increased BUN and hypercalcemia). She did not have hypertension and clinical
symptoms related to proteinuria.

The laboratory test results at the first visit were as follows; WBC 3,570/uL, Plt 450K/uL, BUN 9.8
mg/dl, serum creatinine 0.33 mg/dl (eGFR 200 mL/min/1.73m2), sodium 135 mmol/L, potassium 4.2
mmol/L, total protein 8.2 g/dL, albumin 5.0 g/dL, calcium 10.2 mg/dL, phosphorus 4.9 mg/dL, AST/ALT
47/67, random glucose 78 mg/dL, total cholesterol 205 mg/dL, TG 326 mg/dl, LDL-chol. 128 mg/dL, ur-
ic acid 8.7 mg/dL, VBGA pH 7.40- PCO2 38.6-HCO3- 24.0, spot urine P/Cr ratio 1.3 g/g Cr, spot urine
beta-2-microglobulin/Cr 12.0 mcg/g and spot urine Ca/Cr 0.17 g/g Cr. Abdominal ultrasonography
showed hepatosplenomegaly and marked enlargement of both kidney with increased echogenicity (RK:
16.2 Cm, LK: 15.1 Cm).

The renal biopsy results showed focal deposition of glycogen particles in proximal tubular epi-

theliums, glomerular enlargement and mild interstitial fibrosis. After the biopsy, she started taking ARB

15
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and proteinuria is gradually improving.
Points of discussion:
1. What is the pathogenic mechanism of proteinuria in this patient?
2. What are the prevention and treatment of renal complications in GSD?

Keywords: Glycogen Storage Disease, Renal complication
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Pediatric SRNS associated with LAMAS5 mutation

Yoon Sunwoo, Jeesu Min, Yo Han Ahn, Hee Gyung Kang

Department of Pediatrics, Seoul National University Children’s Hospital,
Seoul National University College of Medicine, Seoul, Korea

Backgrounds: Steroid-resistant Nephrotic Syndrome (SRNYS) is a subtype of nephrotic syndrome char-
acterized by proteinuria, hypoalbuminemia, and edema that does not respond to steroid therapy. Single
gene pathogenic mutations have been implicated in up to 30% of pediatric SRNS, and over 70 genes
have been reported to date. Of those recently discovered is LAMA5, which encodes the laminin-alpha-5
chain. Forming the laminin @582y 1 hetero-trimer, it is not only an essential component of the glomer-
ular basement membrane (GBM) but also important for embryogenesis and immune modulation.
Homozygous or compound heterozygous variants of LAMA5 have been identified to date in ten pedia-
tric NS patients with variable phenotypes. These patients had onset of NS ranging from 3 months to 8
years. Response to therapy and renal outcomes varied from steroid sensitive NS to early end-stage kid-
ney disease (ESKD).Biallelic truncating mutations of this gene were proven to cause SRNS recently.

Case: Here we present a case of infantile SRNS related to compound heterozygous variations of LAMA5
(c.3434G)A, p.Cys1145Tyr and c.6883C>T, p.GIn2295%). A 10-month-old female presented with eyelid
edema and massive proteinuria without any extra-renal symptoms or family history. She was diagnosed
with SRNS and renal biopsy revealed focal segmental glomerulosclerosis with widely effaced epithelial
foot processes and "moth-eaten" appearance of GBM. She progressed to ESKD requiring dialysis at 3
years and 5 months of age, and received deceased-donor kidney transplant at 6 years of age. 4 months
after transplantation, she developed EBV-related post-transplant lymphoproliferative disease (PTLD),
which was treated with chemotherapy.

Conclusions: This case provides additive evidence that LAMAS variants are related to SRNS.

Points of discussion:

While our case has one missense and one truncating allele, her phenotype is similar to those with
biallelic truncating variants, possibly because her missense variant alters splicing. Whether LAMAS de-
fects has played a role in vulnerability to PTLD is yet to be investigated.

Keywords: LAMAS5, nephrotic syndrome, SRNS
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Persistent benign proteinuria associated with CUBN variants

Yun Young Choi', Yoon Sunwoo', HyunKyung Lee?, Jeesu Min'?,
Yo Han Ahn'?, Hee Gyung Kang'?

'Department of Pediatrics, Seoul National University Children’s Hospital, Seoul, 2Department of Pediatrics,
Kangwon National University Hospital, Chuncheon, *Department of Pediatrics, Seoul National University
College of Medicine, Seoul, Korea

Backgrounds: Causes of persistent proteinuria are diverse, usually indicating a disease of the urinary
system. If left untreated, proteinuria may contribute to kidney damage through various mechanisms in-
cluding oxidative stress and inflammation. Therefore, persistent proteinuria mandates investigation and
intervention. In asymptomatic children, at first orthostatic proteinuria or tubular proteinuria is suspected.
Upon excluding these, a kidney biopsy is considered to rule out glomerulopathy. However, sometimes
histology turns out to be non-specific. The recent discovery of CUBN, encoding the membrane glyco-
protein cubilin, sheds light on some of those cases. Since cubilin is a component of the cubi-
lin-amnionless-megalin complex that is responsible for the receptor-mediated endocytosis of albumin
in the proximal tubules, a defect of cubilin leads to a reduction in albumin reuptake, consequently re-
sults in albumin-dominant proteinuria. Interestingly, variants located at the N-terminal of CUBN result
in severe proteinuria and megaloblastic anemia, whereas variants at the C-terminal are associated with
benign, isolated proteinuria. Here we present five cases (M:F 3;2) with persistent proteinuria associated
with homozygous or compound heterozygous C-terminal variants of CUBN.

Case: Children with proteinuria without nephrotic syndrome feature (edema, decreased serum albu-
min levels) were selected to get WES. Retrospectively, five CUBN mutation positive patients were in-
cluded in this study. All patients presented with incidentally found isolated asymptomatic proteinuria,
at their median age of 7 years (range 1.5~9). Their urine protein creatinine ratios were median 0.84
(0.57~2.03) mg/mg at presentation and did not change significantly over time regardless of RAS in-
hibition (median follow-up duration of 4 years [1 yrs~12 yrsl). Their laboratory findings were also un-
remarkable at presentation or during follow-up for estimated GFR, serum albumin, lipid, hemoglobin,
urine A2-microglobulin. None had hypertension, and kidney ultrasound showed normal kidneys.
Among two patients, a kidney biopsy was done, which revealed no remarkable findings.

Conclusions: These cases are similar to previously reported cases, indicating benign proteinuria asso-

18



Oral Presentation

ciated with C-terminal variants of CUBN needs to be considered in such cases.
Points of discussion :

1. How does CUBN mutation site correlates with protein structure

2. Where CUBN protein localize

3. Which laboratory markers do we have to follow up with CUBN mutation patients

4. Asymptomatic proteinurea management

Keywords: CUBN, Proteinuria, Cubilin, Tubular proteinuria
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A child with crescentic glomerulonephritis following
the Pfizer-BioNTech COVID-19 vaccine

Jiwon Jung', Haeyon Cho? Heounjeong Go?, Joo Hoon Lee'

'Department of Pediatrics, “Department of Pathology, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Korea

Backgrounds: There are few reports about renal complications after the COVID-19 vaccine. We report
a pediatric case who were diagnosed as crescentic glomerulonephritis after the Pfizer-BioNTech COVID-
19 Vaccine

Case: A sixteen-year girl was admitted due to dyspnea and headache. She had received a second
Pfizer-BioNTech COVID-19 Vaccine about a month ago. She had experienced fever, nausea, vomiting,
and dyspnea on exertion after the vaccination, which persisted for a week. A right temporal headache
had developed after two weeks. She was transferred to our hospital because blood tests revealed severe
azotemia and increased cardiac enzymes in a local hospital. Her blood pressure was 155/89 mmHg on
admission. Her weight increased by 7 kg in a month. Laboratory findings were as follows. BUN/Cr
9.57/66 mg/dL, CK/LD 410/320 IU/L, BNP 1167 pg/mL. She also had hematuria and proteinuria (urine
protein/Cr 9.1). Electrocardiography showed sinus tachycardia. The result of echocardiography was
grade I mitral regurgitation with normal cardiac function. Renal doppler revealed swelling and in-
creased echogenicity of both kidneys with increased resistive index. Cardiac MR results were early min-
imal fibrosis of previous myocarditis. We started hemodialysis. A kidney biopsy was done, and the re-
sults were diffuse extracapillary proliferative glomerulonephritis with diffuse crescent formation. We
treated her with methylprednisolone pulse therapy with subsequent oral steroids, mycophenolate mofe-
til, and angiotensin-converting enzyme inhibitor.

Conclusions: We report a first pediatric case of rapidly progressive glomerulonephritis, which devel-
oped after the Pfizer-BioNTech COVID-19 Vaccine.

Keywords: COVID-19 Vaccine, crescentic glomerulonephritis, children
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Two cases of hypertensive crisis in adolescents following
mMRNA COVID-19 vaccination

Myung Hyun Cho, Hae Il Cheong

Department of Pediatrics, Hallym University Sacred Heart Hospital, Anyang, Korea

Backgrounds: In response to the global COVID-19 pandemic, vaccines were developed and approved
at a record speed. However, numerous cardiovascular adverse events have been reported. We present
two adolescent cases who developed a hypertensive crisis following NT162b2 mRNA COVID-19 vacci-
nation.

Case: Patient 1 was an 18-year-old male who complained with elevated blood pressure that was dis-
covered a day after 2nd NT162b2 mRNA COVID-19 vaccine. His blood pressure was 190/125 mmHg. He
denied the relevant past medical history. He remembered his systolic blood pressure as 130 mmHg a
year ago. His father had hypertension. He was obese (BMI 29.2 kg/m?). Renal panel, renin, aldosterone,
thyroid function test, and metanephrines were all within normal ranges. The level of AST and ALT was
48 TU/L and 80 IU/L, respectively. The urine test was negative. Kidney sonography was unremarkable. A
labetalol continuous infusion was started and his blood pressure was decreased gradually. It was switch-
ed to losartan. Echocardiography showed no left ventricular hypertrophy. There were no abnormalities
on the fundoscopy. After 5 months, his blood pressure was maintained at 135/81 mmHg with 100 mg
daily losartan.

Patient 2 was an 18-year-old male who complained with palpitation after 1st NT162b2 mRNA COVID-
19 vaccine. Initial blood pressure was 178/109 mmHg, and his heart rate was 75 beats/min. He had a
family history of autosomal dominant polycystic kidney disease in his mother and grandmother. He
knew his enlarged kidneys, however, he did not follow up on it. Blood test including hormones and
urine test were all normal. Kidney sonography showed diffusely increased size kidneys with multiple
variable sized innumerous cysts, and it was compatible with autosomal dominant polycystic kidney
disease. A labetalol continuous infusion was started and it was switched to enalapril. No end organ
damage due to high blood pressure was observed on the echocardiography and fundoscopy. Blood

pressure was 137/85 mmHg with 100 mg daily losartan in the outpatient clinic after 5 months. He re-
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ceived 2nd vaccination and his blood pressure did not rise.

Conclusions: It is warranted to measure blood pressure in adolescents at high risk of hypertension af-
ter mRNA COVID-19 vaccination.

Points of discussion:
1. Did mRNA COVID-19 vaccination cause hypertensive crisis in these cases?

Keywords: COVID-19, Vaccines, hypertension
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Two adolescent cases of acute tubulointerstitial nephritis after
second dose of the BNT162b2 SARS-CoV-2 vaccine

Jae Hong Choi, Ki-Soo Kang, Kyoung Hee Han

Department of Pediatrics, College of Medicine, Jeju National University, Jeju, Korea

Backgrounds: The Food and Drug Administration (FDA) expanded the emergency use authorization
for the BNT162b2 messenger RNA (mRNA) vaccine (Pfizer-BioNTech) for children aged 12-15 years on
May 10, 2021. To date, less than a year has passed since vaccination against COVID-19 has been used
in children and adolescents, and the overall effects and safety of these vaccines are still being assessed.
The BNT162b2 vaccine originally had a favorable profile in 12-17-year-old recipients compared with
older ages, and no serious adverse events had previously been reported. Despite various adverse events,
the benefit of reducing the infection rate or the frequency of severe COVID-19 has been evaluated to
outweigh the harm caused by COVID-19 vaccination. Additionally, several cases of sudden development
of new-onset or relapsing glomerular diseases, including acute kidney injury (AKI), have been reported
in adults following the BNT162b2 SARS-CoV-2 mRNA vaccine.

Case: Herein, we present two cases of adolescents who developed AKI following the second admin-
istration of BNT162b2.

Conclusions: These are the first pediatric cases of acute tubulointerstitial nephritis temporally linked
to SARS-CoV-2 vaccination.

Keywords: Acute interstitial nephritis; BNT162b2 mRNA Covid-19 Vaccine; COVID-19; SARS-CoV-2;

adolescent; child; vaccination; Pandemics / prevention & control
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Approach to recurrent urinary tract infections caused by
genitourinary anomaly in Kleefstra syndrome

Chae Won Lee, Min Ji Park, Min Hyun Cho

Department of Pediatrics, Kyungpook National University, School of Medicine, Daegu, Korea

Backgrounds: Kleefstra syndrome is a rare genetic disorder characterized by intellectual disability, of-
ten accompanied by a spectrum of complex physical and clinical features. Affected patients also have
anorectal and genitourinary abnormalities which may lead to recurrent and life-threatening urinary
tract infections (UTIs). So multidisciplinary approach with pediatrics as well as pediatric surgery, urol-
ogy and radiology is important and intensive follow-up is required.

Case: The male patient was born at an outside hospital at 39 weeks gestation via spontaneous vaginal
delivery. The infant was transferred to our hospital on the first day of life for further management of
ambiguous genitalia and imperforated anus. The neonate was hemodynamically stable. On physical ex-
amination, there were hypertelorism, arched eyebrows, midface hypoplasia, short nose with upturned
nares, protruding tongue with everted lower lip, downturned corners of the mouth, micropenis and im-
perforate anus. Prenatal screening ultrasound and initial kidney ultrasound performed at the first day of
life was reportedly normal. On the third day, double barrel colostomy was done for imperforated anus.
Genetic testing was performed for multiple anomalies, and Kleefstra syndrome (9q34.3 deletion syn-
drome) was confirmed. During hospitalization, recurrent acute pyelonephritis (APN) with or without ur-
osepsis were occurred. Ultrasound performed again about one month after hospitalization for anomaly
work up, revealed SFU grade IV hydronephrosis on left kidney. DMSA results showed diffuse decreased
uptake and atrophic change in left kidney. VCUG was done and bilateral high-grade VUR and rec-
to-urethral fistula was confirmed. Event after being discharged from the NICU while taking prophylactic
antibiotics, UTIs were repeated several times and the condition of the he was frequently septic each
time. After the fifth APN around 6 months of age, posterior sagittal anorectoplasty and colostomy repair
were performed on the imperforate anus and recto-urethral fistula. After the 7th APN at around 12
months of age, endoscopic dexol injection was performed in the left kidney, and thereafter, 2 addi-

tional APN occurred until 16 months of age. High-grade VUR in left kidney was confirmed in VCUG
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performed at about 16 months of age, and it was considered that bladder pressure was increased due to
constipation and the onset of defecation through the anus. Through urodynamic study, hyperactive de-
trusor and external sphincter findings were confirmed. After starting clean intermittent catheterization
and taking anticholinergic drugs form 17 months of age, he has been following up without repeated
UTIs until now at 20 months of age.

Keywords: Kleefstra syndrome, recto-urethral fistula, vesicoureter reflux(VUR), urinary tract infection
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A case of lupus anticoagulant hypoprothrombinemia syndrome

associated with a hemorrhagic ovarian cyst in a 17-year-old girl
with systemic lupus erythematosus

Min Hwa Son, Hyung Eun Yim, Kee Hwan Yoo

Department of Pediatrics, Korea University College of Medicine, Seoul, Korea

Backgrounds: Lupus anticoagulant hypoprothrombinemia syndrome (LAHPS) is a rare acquired dis-
order that presents with bleeding and thrombosis due to positive lupus anticoagulant (LA) and factor II
deficiency in patients with systemic lupus erythematosus (SLE), primary antiphospholipid antibody syn-
drome, viral infections, or medications. Here, we report a rare case of LAHPS associated with a hemor-
rhagic ovarian cyst in a 17-year-old girl with SLE.

Case: A 17-year-old girl with SLE presented with squeezing colicky abdominal pain for a day (2018.
12). She suffered from intermittent generalized abdominal pain for 2 weeks. She had been diagnosed
with SLE, based on ecchymosis and prolonged bleeding after tooth extraction at 9 years of age (2011.9).
About one year later she developed proteinuria (10.7 mg/m2/hr) and renal biopsy showed focal seg-
mental proliferative lupus glomerulonephritis Class IIIA (Activity index 1, Chronicity index 0). At that
time, the patient had positive results for the lupus anticoagulant (LA) and immunoglobulin G (IgG)/IgM
anti-phospholipid antibodies with prolonged activated partial thromboplastin time (aPTT) (59.4 sec)
and normal international normalized ratio (INR) 1.04 (2012.10). She had taken a combination of myco-
phenolate mofetil (MMF), prednisolone, azathioprine, enalapril or hydroxychloroquine. On physical ex-
amination, her vital signs were within normal limits, and epigastric and generalized abdominal tender-
ness was found without hepatosplenomegaly. Complete blood count showed white blood cells 3,140/xL,
hemoglobin 10.4 g/dL, and platelets 74,000/¢L. Biochemical parameters showed blood urea nitrogen
13.0 mg/dL, creatinine 0.44 mg/dL, total CO2 18.7 mmol, amylase 61 U/L, and c-reactive protein 0.39
mg/dL. Coagulation studies revealed INR (1.60) and aPTT (68.9 sec) prolongation and LA positivity.
Levels of C3 and C4 were 53 mg/dL and 3.8 mg/dL, respectively. She had positive findings for anti-car-
diolipin antibodies (aCL) IgG and anti-beta-2-glycoprotein I (82GP1) IgG/IgM. Urinalysis showed mild
proteinuria and hematuria (urine protein to creatinine ratio [uPCR] 0.54). Abdominal sonography and

pelvic computed tomography revealed a 4.7 cm-sized hemorrhagic right ovarian cyst. She had mens-
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tural bleeding five days later. Due to abdominal discomfort and suspected SLE flaring, MMF dose was
reduced and steroid dose was increased. Tacrolimus was also added. Three months later (2019.3), she
complained of dizziness and menorrhagia. Red blood cell transfusion was performed at a hemoglobin
level of 7.4 g/dL. Laboratory tests showed prolonged aPTT (59.9 sec) and INR (1.82), LA positivity, and
positive findings for aCL IgG and anti-f2GP1 IgG/IgM again. Proteinuria was aggravated from 519
mg/day (21.0 mg/m2/hr) to 1,204 mg/day (48.2 mg/m2/hr). Pelvic sonography showed decreasing sized
ovarian cystic lesion (<2 cm). For the control of menorrhagia, combined oral contraceptive pill was
given for 3 months. Repeated coagulation studies showed persistently prolonged aPTT (the longest
106.8 sec) and low factor II level (the lowest 14%). Plasma mixing study revealed that PT and aPTT re-
mained prolonged after mixing of patient plasma with normal pooled plasma. A diagnosis of LAHPS as-
sociated with SLE was made. Since she presented with epistaxis, menorrhagia, and worsening protei-
nuria (UPCR 0.29-1.94), the patient was admitted for fresh frozen plasma transfusion and intravenous
cyclophosphamide pulse therapy. A renal biopsy was performed again (2020.10), and the result was fo-
cal and segmental proliferative lupus glomerulonephritis, Class III A/C (Activity index 4, Chronicity in-
dex 1). She received six courses of cyclophosphamide pulse therapy (monthly 6 times). After that, she is
currently taking cyclosporine, prednisolone, hydroxychloroquine, and enalapril. Her general condition
is being improved with decreased proteinuria (uPCR 0.35), but prolongation of PT and aPTT is waxing
and waning.

Conclusions: LAHPS should be suspected in patients with recurrent bleeding episodes of SLE and care-
ful long-term observation is required when aPTT and PT prolongation persists, together with presence
of LA.

Points of discussion:

1. How can we differentiate from lupus flaring and the development of LAHPS?

2. What is the long term therapeutic strategy for the prevention and/or treatment of bleeding episode
in our patient?

3. What is the association between the LAHPS and antiphospholipid antibody syndrome? How can we
decrease the risk of future thrombotic event?

Keywords: Lupus anticoagulant-hypoprothrombinemia syndrome, Systemic lupus erythematosus, an-

tiphospholipid antibody syndrome, steroids
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Suspecting IgA nephropathy in a child:
is immunosuppression justified?

Jeesu Min', Na Ye Choi', Yo Han Ahn'?3, Hee Gyung Kang"***

'Department of Pediatrics, Seoul National University Children’s Hospital, “Department of Pediatrics, Seoul National
University College of Medicine, *Kidney Research Institute, Seoul National University College of Medicine,
“*Wide River Institute of Immunology, Seoul National University, Seoul, Korea

Backgrounds: IgA nephropathy (IgAN) is the most common primary glomerular disease and a main
cause of chronic kidney disease leading to kidney failure. According to the Kidney Disease Improving
Global Outcomes 2021 clinical practice guideline for glomerular disease, a kidney biopsy should be
performed in patients with proteinuria and/or glomerular hematuria, suspected IgAN, to confirm the
diagnosis, also in children. Upon diagnosis, most commonly suggested treatment is renin-angiotensin
system (RAS) blockade with or without glucocorticoids. But, there is controversy over the duration of
treatment and the use of second-line immunosuppressants. So, through this case, we would like to dis-
cuss diagnosis and treatment of IgAN.

Case: 12 years old girl visited pediatric nephrology department of Seoul National University Children’s
Hospital because of persistent proteinuria. Three months before the visit to our hospital, she visited an-
other hospital because of first gross hematuria 3 days after sore throat and vaccination. At that time,
urine protein/creatinine ratio (UPCR) was 1.05 mg/mg and red blood cell (RBC) was more than 30/high
power field (HPF) with slightly decreased estimated glomerular filtration (eGFR) (Cystatin C based, 75.6
mL/min/1.73m2. Doppler sonography showed normal echogenicity. One month later, as there were still
proteinuria (UPCR 1.31 mg/mg) and microscopic hematuria (urine RBC 21-30/HPF), prednisolone and
enalapril were started, suspicious IgAN. Her proteinuria and hematuria persisted two weeks later and
intravenous methylprednisolone (500mg/dose for 3 days) and cyclosporine were administered. One
month later, proteinuria and hematuria disappeared. When she came to our hospital, she was Cushingoid,
hairy, and depressed. Laboratory findings revealed minimal proteinuria (UPCR 0.22 mg/mg), hyper-
cholesterolemia, low vitamin D, normal kidney function, and no hematuria.

Conclusions: Treatment of IgAN in children is not straightforward because optimal approach for bet-
ter outcome is not known, and evidence supporting any treatment is insufficient.

Points of discussion:
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1. When should we perform kidney biopsy?

2. Is presumptive diagnosis of IgAN enough to justify treatment with immunosuppressants?
3. Then, with what agent, how long?

4. What is the indication of discontinuation of immunosuppressants?

Keywords: IgA nephropathy, Immunosuppressants
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1. Authorship

An author is considered as an individual who has made substantive intellectual contributions to a
published study and whose authorship continues to have important academic, social, and financial
implications.

The ICMJE has recommended the following criteria for authorship: (1) substantial contributions to
conception and design, acquisition, analysis, and interpretation of data; (2) drafting the article or
revising it critically for important intellectual content; (3) final approval of the version to be
published; and (4) agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

If any persons do not meet the above four criteria, they may be listed as contributors in the
Acknowledgments section.

After the initial submission of a manuscript, any changes whatsoever in authorship (adding
author(s), deleting author(s), or re-arranging the order of authors) must be explained by a letter to
the editorial office (or editor-in-chief) from the authors concerned. This letter must be signed by all
authors of the paper.

Authorship Criteria of the ICMJE (2019. 12 7’8 &)

“The ICMIJE recommends that authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design of the work; or the acquisition,

analysis, or interpretation of data for the work; AND(“CH-2X}”)
2. Drafting the work or revising it critically for important intellectual content; AND
3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately

investigated and resolved.”
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ChiKD Research and Publication Ethics
2. Originality, plagiarism, and duplicate publication

+ Submitted manuscripts should be original and should not be under consideration by other
scientific journals for publication. No part of an accepted manuscript should be duplicated
in any other scientific journal without the permission of the Editorial Board.

+ Similarity Check is used to screen submitted manuscripts for possible plagiarism or
duplicate publication upon arrival.

If plagiarism or duplicate publication is detected, the manuscript will be rejected, the
authors will be announced in the journal, and their institutions will be informed.

There will also be penalties for the authors. If the author(s) wishes to obtain a duplicate or
secondary publication for various other reasons, such as for readers of a different
language, he/she should obtain approval from the editors-in-chief of both the first and
second journals.
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3. Conflict of interest
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(2) personal relationships, (3) academic competition, and (4) intellectual beliefs.
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ChiKD Research and Publication Ethics
4, Statement of privacy, confidentiality, and
written informed consent

The ICMJE has recommended the following statement for the protection of privacy,
confidentiality, and written informed consent: The rights of patients should not be
infringed without written informed consent.

Identifying details should not be published in written descriptions, photographs, and
pedigrees unless it is essential for scientific purposes and the patient (or his/her parents
or guardian) provides written informed consent for publication.

However, complete patient anonymity is difficult to achieve; therefore, informed consent
should be obtained in the event that anonymity of the patient is not assured. For example,
masking the eye region of patients in photographs is not adequate to ensure anonymity.

When informed consent has been obtained, it should be indicated in the published article.
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ChiKD Research and Publication Ethics
5. Statement of human and animal rights

+ While reporting experiments that involve human subjects, it should be stated that the

study was performed according to the Declaration of Helsinki and approved by the
Research Ethics Committee (REC) or the Institutional Review Board (IRB) of the institution

where the experiment was performed. Written informed consent should be obtained from
all subjects.

In animal studies, a statement should be provided indicating that the experimental
process, such as the breeding and the use of laboratory animals, was approved by the
REC of the institution where the experiment was performed or that it did not violate the

rules of the REC of the institution or the National Institutes of Health (NIH) Guide for the
Care and Use of Laboratory Animals. .
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ChiKD Research and Publication Ethics
6. Registration of clinical research

+ Any research that deals with a clinical trial should be registered with the
primary national clinical trial registration site,

such as http:/icris.nih.go.kr/cris/index.jsp, https:/iclinicaltrials.gov/ or other sites accredited
by World Health Organization (https://www.who.int/clinical-trials-registry-platform).

[-> For Transparency: sharing information among researchers and citizens, prevention of
redundant research, disclosure of financial conflict of interest, countermeasure against
under-publication of negative findings, and so on.]

Declaration of Helsinki (2/4/7/#12, 2013)
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ChiKD Research and Publication Ethics
7. Process for managing research and publication
misconduct

+ When the journal faces suspected cases of research and publication
misconduct such as redundant (duplicate) publication, plagiarism,
fraudulent or fabricated data, changes in authorship, an undisclosed
conflict of interest, ethical problems with a submitted manuscript, a
reviewer who has appropriated an author’s idea or data, complaints
against editors, and so on,

+ the resolution process will follow the flowchart provided by the COPE
(http:/ipublicationethics.org/resources/flowcharts).

+ The REC of ChiKD will carry out the discussion and decision for suspected
cases.

+ We will not hesitate to publish errata, corrigenda, clarifications, retractions,
and apologies when needed.

44




ALY Ho| HIL.
n

SoTEY, 185 g7eE AN, ATHLENY
2P RS GRS
JIE 2 ©PEY WEFRY A2 (27RO 2 A 21 Y
B8] AP REGE I 212
+ OPAE IS GrEls . OE WE R HAREEA

o FE BE BEPMANERD |, gogem amaDe AE S
H5E BABEE B9 o EWRDE AR 5
(WEE ¢ L RPR EREES) OWES APOE |, oy wot nayes

TR HEEROR R BH |, Spond ue) sunimos oy

- owuE DR A0

- . owz ¢ D EP1 B RRINNEES] 2R AR
TRERENE |, o Bl oy

A |o 2R AR - AEAHRANEOR] 72| SR THEE R

Mz |0 EES W - G AE SRS S 9E AEuE

guy [0 TTEERIN) R A SRS -k
o D E) 2 RRRop)Y Eaos |- HEED] 3 ORI TRE WA SR
BT HAS 4RGP HolLEs B |- Tre ORI IEE B R

| EEENS IANOIEES | | =2 3 Ol ofd BS |
r=20 8 HOJELE AR DHOIX| B2 @RIt | |» XAt BMO| YX|T =2 HDto| Bt
of, Aol Z1tE Mg = gle F(F A d) Yo oM 0|87} Bk FR

st

-

P 9IE, 8%, BY@TLTYS
- S{2H0|LE HE 0|2 0]

_ = L= =
ot =2 OOlE = =22 AN 22(F5 &1 4 0l0, £¥oR Q7 £ 232
»H22HQ AT BDE B F HEE = e B2
» AL 501 210 CIOE|L R E AT B2
» MEHO| WAL T2 HAs HX X7 US| |, X 27)0) o8] £20| 21
3 E|X| pELR|, ALt M0 lo1M
» BREILL 2EE S8 AME 7|82 =20 AME | | §Y o3 ZE0| =20 HEN ¥
3 &g OXx| Y= 82
» AL RS W MAL =22 22 oMol X|Chet
g2 0 £ Qs F2 0l SES WX Y2
710
o T




4

r

AL

RNA H}O| 2

| -
Membrane (M)

—

202243 cittaobrIZt ety 2185 chs) Y A233) H4 %t

=13

=

=

=]

FEH? COVID-19(2019 novel coronavirus)
o £

FELIHOIH AL ES-19

DAELIHIO| A ZES-19

— CO: corona, VI: virus, D: disease,
— Coronaviridae© =3}

—

=
- Mu} EZ: H|Z(dropel

* SARS-CoV-2
- Z1HOILE XHXH 7|
- HRO|E2{&0] 2

I
E
&

s 7
T 1
ChY
At

Lo X of

-

o
=
7]

(=]
o

i
;=
==
S o
| &

|

t
o

l
SARS-CoV-2 real-time RT-PCR,

N o |_“_

i 5
KO K0T T "0

—t
<
[\

46



COVID-19 In Korea

(2021.01.03 00A| Z|&E )
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80 O] & 445,454 (2.81) 11,727 (58.54) 2.63
70-79 730,517 (4.61) 4,691 (23.42) 0.64
60-69 1,578,171 (9.97) 2,387 (11.91) 0.15
50-59 1,927,292 (12.17) 813 (4.06) 0.04
40-49 2,454,789 (15.51) 255 (1.27) 0.01
30-39 2,333,469 (14.74) 94 (0.47) =
20-29 2,283,724 (14.43) 47 (0.23) &
10-19 2,117,417 (13.38) 5(0.02) =

0-9 1,959,811 (12.38) 15 (0.07) -

RBLHIO AL ES-19 T L

(@) World Health : 7" . e ——
QB Organization  Seersh County. Terrtory. or Arma i < T
'WHO Coronavirus (COVID-19) Dashboard Overview Measures Table View Data More Resources

6,185,242

Globally, as of 7:3¢pm CEST, 13 April 2022, there have been 499,119,316 confirmed cases of COVID-19, including 6,185,242 deaths,
reported to WHO. As of 4 April 2022, a total of 11,250,782,214 vaccine doses have been administered

WHO Coronavirus Disease (COVID-19) Dashboard | WHO Coronavirus Disease
(COVID-19) Dashboard
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Total vaccine
doses Persons fully

RNA for spike protein

mRNA vaccines
(Moderna, Pfizer)

Other vaccines have used these platforms and the platforms
were repurposed for COVID

Cases - Cases - newly Deaths - newly ‘administered vaccinated with Persons
cumulative reported in last Deaths reported in last per 100 last dose of Boosted per
Name total = 7 days cumulative total 7 days ‘population primary series 100 population
+ By WHO Region
+ By World Bank Income Group

BES United States of America 79,688,115 mmm 219,604 978,545 3,420 164.99 64.19 28.61
Brazil 30,161,205 m 148,407 661,327 1,015 187.78 7327 3329
0 0 France 26,379,012 @ 917,280 140,406 828 2305 80.15 7055
W Germany 23,017,079 @ 953,020 132,378 1,670 207 75.98 58.78
¥ The United Kingdom 21679284 @ 242,883 170,395 932 208 727

Republic of Korea 15,830,644 8 20,034 235.23 86.64 63.98

Italy 15,404,809 8 438,751 161,032 929 2262 79.43 64.79
BH Turkey 14,972,502 & 52,911 98,462 228 174.4 63.72

Approaches to vaccine development
Spike )
protein
‘ ", , Spike H
\‘ protein
s 7,
% A
(=

RNA for spike
protein

rProtein vaccines

Viral vector vaccines
(Novavax)

(AstraZeneca, Janssen)

=y

UNIVERSITYof MARYLAND
SCHOOL OF MEDICINE

CENTER FOR VACCINE DEVELOPMENT
AND GLOBAL HEALTH

I

« 12M| O] &9
. 12-17M Had

e 5-11AM| 20 =9

Pfizer-BioNTech vaccine
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=
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Novavax vaccine

- QO3 E HO|F F& O™ A|7] 18AM| O|&t 2l phase 3
trial vaccine efficacy(VE) 90.4%, &% 0|4 ZE=tof| CHst VE
100% =2l

- 2O/ 3E HOIF [ O™ A[7] 12-17M W 3¢ S0
X overall protective efficacy 79.5%

N Engl J Med 2022; 386:531-543
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Characteristics Case1 Case2 Gases Cased Case s Case 6 Case7 Case 8
Age, yr 17 5 17 17 0.83 13 1 14
Sex F M ¥ M M F F M
BMI, kg/m* (percentile forage)  32.3(> 95 21.3(90-95%  26.4 (> 95° ( 21.4 (Wi 3(es®  25.9( 95
percentile) percentile)  percentile)  percentile) 97" percentile) percentile) percentile)

Risk factors or underlying Obesity, Lennox-Gastaut  Obesity Obesity Obesity  Obesity, type  Obesity
disease asthma, major  Syndrome 20M, mental
deprossive retardation
disorder state
Exposure history Unknown  Family member Family member ~Non-familial Family member Family member  Unknown  Family member
(mother, father, (older brother)  exposure  (mother)  (mother)
Date of diagnosis May27,  uly2e, July27,  August2s,  August30,  August3l, September17, September 23,
2021 2021 202 021 2021 2021 2021 2021
Date of inital symptom May 25, July 28, July24,  August27, September3, August30, September 15, September 21,
2021 2021 2021 2021 2021 2021 2021 2021
Date classified as critical June 2, July 28, July31,  Septemberd, September?, September, September 23, September 30,
COVID-19 (days after diagnosis, 2021 2021 2021 2021 2021 2021 2021 2021
after initial symptoms) (6.9 (2.3) .7 2.9 (8.9 0.10) (5.9 7.9
Initial symptoms Cough,  Fever,seizue  Fever  Cough.myalgia  Dyspnea 2 Fever, cough, Cough, sputum,
headache, headache, sore ~ sore throat, abdominal pain
chills throat, sputum ___chil
Troatment
Remdesivir Yes No Yes Yes No Yes Yes Yes (1.dose)
Steroids. Yes Yes Yes Yes Yes Yes Yes
Antibiotics. Yes Yes Yes Yes Yes Yes No Yes
inotropics. No Yes No No No No No No
craT No No No No No No No No
Noninvasive mechanical Yes No Yes No Yes Yes Yes Yes
ventilator
Mechanical ventilator Yes Yes No Yes No No No No
£cMo No No No Yes No No No No
Outcome
icu admission Yes Yes Yes Yes Yes Yes No Yes
Hospitalization, days 2 20 25 39 15 o 12 13
Discharge Yes Yes ves ves ves ves Yes ves

J Korean Med Sci. 2022 Jan 3;37(1):e
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Table 2. Reports to VAERS After mRNA-Based C
per Million Doses of Vaccine Administered

Expected cases

Vaccination with BNT16262 Vaccination with mRNA-1273"

First dose Second dose First dose Second dose (@s%Cl
Males.

Age group,y
1215 7.06 (4.88-1023) 053 (0.40-0.70)
1617 7.26 (4.45-11.86) 134(105-1.72)
1824 382 (2.40-6.06) 52.43 (45.56-60.33) 10.73(7.50-15.349) 56.31(47.08-67.34) 176(1.58,1.98)
2529 174(0.78-3.87) 1728 (13.02-22.93) 488 (270-8.80) 24.18(17.93-3261) 145(121-1.74)
3039 0.54(020-1.44) 7.10(5.26-9.57) 3.00(181-4.97) 7.93 (5.61-1121) 063(054.073)
049 055 (021-1.48) 3.50(2.28-5.36) 059(019-1.82) 427 (269-6.78) 078(067-0.90)
5064 0.42(017-1.01) 0.68(0.33-143) 062(028-139) 085 (0.41-1.79) 077 (068-0.86)
265 0.19(0.05-0.76) 0.32(0.10-1.00) 018 (005-0.72) 051(021-123)

Females

Age group, y
1215 0.49(012-1.98) 017(0.11-0.29)
1617 084(021-337) 042(027-0.66)
1824 018(003-131) 412(2.60.658) 096(031-296) 687 @27-1105) 038(030-0.40)
2529 0.26(0.04-1.84) 2.23(1.07-4.69) 0.41(006-2.94) 822 (5.03-13.41) 048(035-0.65)
3039 0.72(032-1.60) 1.02(0.49-2.14) 074(028-1.98) 068 (0.22-2.10) 047 (039-0.57)
40-49 0.24(0.06-0.97) 173 (0.98-3.05) 018 (002-125) 1.89(0.98-3.63) 089 (0.77-1.04)
5064 037 (0.15-0.88) 0.51(0.23-1.14) 065 (031-136) 043 (016-1.15) 1.00(0:89-1.13)
265 0.08(0.01-0.54) 0.35(0.13-092) 0.26 (0.08-0.81)

o Us ol VAERS,
Vaccine Adverse Event Reporting System. ger than aged 18 years.
7 3
B Database for 2017-201
dits. In add

JAMA. 2022;327(4):331-340.
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Table 2. Results of Serum SARS-CoV-2 Neutralization Assay 1 Month after the Second Dose of BNT162b2 among
Participants 5 to 11 and 16 to 25 Yr of Age.*

Geometric Mean Ratio,

BNT162b2 No. of 5-to-11-yr-olds vs. 16-to-25-yr-olds
Age Group Dose Level Participants GMT (95% Cl)ff (95% Cl);
5-11yr 10 g 264 1197.6 (1106.1-1296.6) 1.04 (0.93-1.18)
16-25yr 30 ug 253 1146.5 (1045.5-1257.2) —

* Results are those that could be evaluated for participants in the immunogenicity population of the immunobridging
subset (Table S1) who had no serologic or virologic evidence of past or current SARS-CoV-2 infection up to the visit 1
month after the second dose and who had no history of Covid-19. Twenty-eight of 322 participants 5 to 11 years of age
and 27 of 300 participants 16 to 25 years of age were excluded from the immunogenicity population; the most com-
mon reasons were that the participant did not have at least one valid and determinate immunogenicity result within 28
to 42 days after the second dose (13 and 21 participants, respectively), which included those who either did not have
blood drawn at 1 month or did not have blood drawn within the specified time window, and protocol deviation (10 and

P could be excluded for more than one reason. Among those in the population
wnh data that could be evaluated 30 participants who were 5 to 11 years of age and 20 participants who were 16 to 25
years of age were further excluded because they did not meet the requirement of “without evidence of infection” for the
primary comparison.

T Geometric mean titers (GMTs) and two-sided 95% confidence intervals were calculated by exponentiation of the mean
logarithm of the titers and the corresponding confidence intervals (based on Student’s t distribution). Assay results
below the lower limit of quantitation were set to 0.5 times the lower limit of quantitation.

I The geometric mean ratio and two-sided 95% confidence intervals were calculated by exponentiation of the mean dif-
ference of the logarithms of the titers (the 5-to-11-year-old cohort minus the 16-to-25-year-old cohort) and the corre-
sponding confidence intervals (based on Student’s t distribution). The immunobridging criterion was met because the
lower boundary of the two-sided confidence interval for the geometric mean ratio was greater than 0.67 and the point
estimate of the geometric mean ratio was 0.8 or more.

No myocarditis, pericarditis, hypersensitivity, or anaphylaxis in BNT162b2 recipients was reported.
EB Walter et al. N Engl J Med 2022;386:35-46

Vaccine Efficacy in children aged 5-11

304

254 Placebo

Cumlative Incidence of Covid-19 ()

BNT162b2

14 28 42 56 70 84 o8 12 126
Days since Dose 1

SARS-CoV-2 Vaccine Efficacy
Efficacy End Point _ Infection Status BNT162b2 Placebo (95% CI)
Surveilance  No.of  Suveillance
participants  time participants im
with event  (no.atrisk) with event  (no. at risk)
(total no.) (total no.)
1000 person-yr 1000 person-yr %
Covid1927days  Withoutevidenceof  3(1305)  0322(1273)  16(663)  0.159 (637) 907 (67.7-98.3)
after second dose  previous infection
Covid19 27 days With or without 3(1450) 0353 (1398)  16(736)  0.176 (704) 907 (67.4-98.3)
after second dose  evidence of previous

infection

EB Walter et al. N Engl J Med 2022;386:35-46

Vaccine Efficacy in children aged 5-11

Encounter type/Vaccination status  Total SARS-CoV-2 test-positive, no. (%) VE %* (95% Cl)
ED or UC encounters, by age group and predominant variant

5-11 yrs**

Omicron predominant™

Unvaccinated (Ref) 5,938 2,409 (40.6) —

2 doses (14-67 days earlier) 486 118 (24.3) 51 (30-65)

Weekly / March 4, 2022 / 71(9);352-358

52




Encounter type/Vaccination status ~ Total SARS-CoV-2 test-positive, no. (%) VE %* (95% Cl)

12-15yrs

Delta predominant™

Unvaccinated (Ref) 9,633 1,978 (20.5) —
2 doses (14-149 days earlier) 4,060 80 (2.0) 92 (89-94)
2 doses (2150 days earlier) 798 32 (4.0) 79 (68-86)

Omicron predominant™

Unvaccinated (Ref) 2,336 1,254 (53.7) —
2 doses (14-149 days earlier) 472 174 (36.9) 45 (30-57)
2 doses (2150 days earlier) 719 346 (48.1) =2(=25-17)
3 doses (27 days earlier) 10 3(30.0) NC

Weekly / March 4, 2022 / 71(9);352-358

Hospitalizations among children aged 5-17 years with COVID-19-like illness

No. (row %) No. (row %)

Pfizer-BioNTech vaccination status

Total, no. 2doses (14-149 2 doses (2150 3 doses (27 Positive SARS-CoV-
Characteristic (column %) Unvaccinated  days earlier) days earlier) days earlier) SMDY 2 test resuit SMD*
All hospitalizations 1,699 1,195 (70.3) 355(20.9) 145 (8.5) 402) - 388 (22.8) =
Age group, yrs

511 285(16.8) 262(91.9) 23(8.1) 0(—=) 0(—=) 1.03 61(21.4) 0.04
12-15 741 (43.6) 496 (66.9) 182(24.6) 63(8.5) 0= 169 (22.8)

16-17 673 (39.6) 437 (64.9) 150(22.3) 82(12.2) 4(0.6) 158 (23.5)

Vaccine effectiveness (VE) was lower during Omicron predominance and
decreased with time since vaccination;

Booster dose restored VE to 81% among adolescents aged 16-17 years

Weekly / March 4, 2022 / 71(9);352-358

Oral Antiviral Medicine

Date FDAEUA 12/22/21 12/23/2

issued
Criteria e High-riskadults and children >12 years of age e Highriskindividuals >18 years of age, and
and weighing >40 kg, and e with laboratory-confirmed SARS-CoV-2, and
e with laboratory-confirmed SARS-CoV-2, and e arewithin 5 days of symptom onset, and
e arewithin s days of symptom onset, and e whoareat high risk for progression to severe
e whoareat high risk for progression to severe COVID-19,and
CovID-19 e forwhom alternative, FDA-authorized COVID-19

treatment options are not accessible or clinically
appropriate

F i i ir150 mg tablets, ritonavir 100 mg tablet iravir 200 mg capsules
Dosage Nirmatrelvir 300 mg (2 tablets) + Molnupiravir 800 mg (4 capsules) every 12 hours
ritonavir 100 mg BID (1 tablet) with or without food;
with a fatty food/meal; do not open/crush the capsules
do not crush the tablets
Duration 5days s days
Health care fda d 05! https. /A fda 155054/d load
provider fact sheet
i fact | hitps:Ziwww fda diahss0s1 1 hitps /www fda 15sC
sheet, Englishand | ht fda diah d ht h fda d d
Spanish

OZZL} Hpo|2|{A HES-197F HEE X2 A, AE 124 oj&e| HAKXSHAL

American Academy of Pediatrics, 03/21/2022
F2Ho|H AL HS-19 X2 AS et Xert
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Basics of proteinuria

Contents

Overview

Normal physiology and pathophysiology
of proteinuria

Measurement of urine Protein

Classification of proteinuria
Evaluation and management

Proteinuria

Leakage of plasma proteins into the

urine
100 mg/m?/d or >150 mg/d in children
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Importance of fixed proteinuria

» Hallmark of kidney disease

» Major risk factor for systemic
cardiovascular disease

Urine protein formation

Glomerular capillary

arteriole

1. Filtration
i i 2. Reabsorption
3.Secretion

4.Excretion

Peritubular capillaries
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Normal Physiology: filtraion

Bowman's
capsule

Blood flow _

Proximal
k. tubule

:‘ — \¢ { @g\
or U £

Mesangial cell Podocyte

Efferent
arteriole
Endothelial Foot processes
cell, of podocyte

Afferent

\ membrane |
arteriole \

A—i-

“Podocyte v?

Capillaries «

Foot
processes

Sieving coefficient (%)

[
o
o

» Glomerular filtration selectivity
—Size
— Charge

Albumin

Solute charge
— Neutral

— Positive
— Negative

I I I 1 T

Stokes-Einstein radius (nm)

Moeller MJ et al. Nat Rev Nephrol. 2013

Normal Physiology: reabsorption

Afferent arteriole
from renal artery

Efferent arteriole
from glomerulus

Interstitium  (3) 8
p >R

Lymphatic vessels

Sand KM et al. Front Immunol. 2015
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Normal Physiology: secretion

uromodulin
(Tamm-Horsfall protein)

TAL tubular epithelial cell Lumen

Pathophysiology of proteinuria

* Glomerular proteinuria

* Tubular proteinuria

* Increased production of plasma proteins

Glomerular

Tubular Overflow

Measurement of urine protein

« Dipstick test for proteinuria

convenience

« Spot urine protein/creatinine

» 24hrs urine protein collection

accuracy

60




Z 8 Basics of proteinuria

Dipstick test for proteinuria

Negative W Positive
= =
P |
R 1 1= VA2 S 57 |2
<10 mg/dL 10-29 mg/dL 30-100 mg/dL  100-300 mg/dL 300-1000 mg/dL >1000 mg/dL

Positive urine dipstick test for protein
+ USG < 1.010; 2 (=)
« USG > 1.015; > (1+)

Dipstick test :strength

» Easy, cheap, fast, without resource
->screening for low risk children

Dipstick test: weakness

» False-positive
— high urine pH (>7.0)
— highly concentrated urine
— contamination of the urine with blood
— pyuria
— prolonged dipstick immersion
» False-negative
— low urine pH (<4.5)
— diluted urine
— predominant urinary protein is not albumin.
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Spot urine protein/creatinine

» Good association with 24h urine protein amount
* Not linear relationship

1) Y=X+0.2
«

3

=

° (g/m?/d)
S 1 0.63

Q

o ' 1.58 1

E}

[(e] =

a .

3

<3

Log,o (24h urine protein collection (g/m?/d))

Abitbol C et al. J Pediatr. 1990

Spot urine protein/creatinine

» Cutoff of proteinuria
— 6m~2yr of age; > 0.5 mg/mg
— 2 2yr of age; = 0.2 mg/mg

» Used for
— Longitudinally monitor urine protein levels
— Screen for high risk children

Spot urine protein/creatinine

* Reliable screening tool

Sensitivity S pecificity
0 20 0 @ 0 L J— N @ 0 & 0 20 0
—e— | 47/5 Quadri(tg) 3/20 —-
- 21/2 Young@o) 13/9 .
——e—| 28/2 Robert@21) 4/37 ——
. 58/4 Suadan(22) 3/35 .
——e{ 22/1 Ramos23 1/23 o———
. 20/2 Evans(24) 4/25 .
—=8— | 62/7 Roanguez-Thompson (25) 21/48 —
—— 136/32 Durnwald (26) 23/29 ——
. 33/6 Al@7) 39/107 -
——e{ 28/1 Yamasmit(28)1/12 T
3 11/5 Ginsberg (16) 1/29 .
— 35/7 Dyson@2)  29/77 ——
. 57/3 Chitalia@4) 16/94 .
—e— 73/13 Torng @5  12/191 | -o-
- 37/3 Ralston36) 3/59 .
—— 35/9 Mitchell@?) 1/7 —

Price CP et al. Clin Chem. 2005
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24 hours urine protein collection

- Still gold standard

— >100 mg/m?2/d or >150 mg/d in children
» Suitable urine collection

— Normal urine volume > 300 mL/m2/d

— Normal urine creatinine excretion
« Females; 15-20 mg/kg/d
* Males; 20-25 mg/kg/d

Classification of proteinuria

e Transient Proteinuria
e Orthostatic (Postural) Proteinuria

 Glomerular Diseases
e Tubular Diseases
» (Overflow causes)

Transient Proteinuria

* Majority of proteinuria
» Disappears when the inciting factor is
resolved

— Fever, exercise, dehydration, cold exposure,
stress, seizures, or heart failure

* Usually does not exceed (1+)~(2+) on
the dipstick
* Benign -> no more w/u
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Orthostatic proteinuria

* Most common cause of persistent
proteinuria in school-age children
—1~5% in children and adolescents
— ~60% of children with persistent proteinuria

* Asymptomatic

» Normal amounts of protein in the supine
position

Orthostatic proteinuria

» Age at which orthostatic proteinuria can occurs

Age Positive  Continuous Negative
(years) orthostatic proteinuria orthostatic
effect test Total
3-7 5 4 14 23
8-12 7 4 9 20
13-16 27 7 19 53
Total 39(40%) 15 (15:6%) 42 (44%) 96

el Hag Al et al. Ann Trop Paediatr. 1984

Orthostatic proteinuria

* Mechanism hypothesis
— Left renal vein entrapment
— Exaggerated hemodynamic response
— Subtle glomerular abnormality
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Orthostatic proteinuria

» Decrease with age
* Benign o
) No proteinuria
g Transient orthostatic proteinuria
B Reproducible orthostatic proteinuria

* « 36 men (mean age 18 y) with
10 . o=
i orthostatic proteinuria
P « All had normal creatinine
w §l clearance.
Sy 10y 20y

Years of follow-up

syuaned Jo %

Springberg PD et al. Ann Intern Med. 1982

Orthostatic proteinuria

* Insufficient prognosis data in children
» Consider annual follow up

Fixed Proteinuria

* Transient Proteinuria
* Orthostatic (Postural) Proteinuria

proteinuria on a first morning

e Tubular Diseases ¢ i
urine on 3 separate occasions

¢ Glomerular DiseaseS}
¢ (Overflow causes)
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Glomerular Proteinuria

 Alterations in the permeability of the
glomerular capillary wall

» After exclusion of transient and
orthostatic proteinuria

» Strong suspicion
— Significant proteinuria

— Accompanied by hypertension, hematuria,
edema, or renal dysfunction

Tubular Proteinuria

» Low-grade proteinuria (P/Cr 0.2~1)
* Electrolyte imbalance
* In occult cases, electrophoresis

Evaluation of proteinuria

» History taking and review of system
— Symptom
— Fever, exercise, dehydration, cold exposure,

heart failure, seizures, recent intake of
medications, or stress

— Previous abnormal urinalyses
— Family history

» Physical exam
— BP height, edema et al.
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Z 8 Basics of proteinuria

| Positive dipstick test |

Transient proteinuria-causing factors? | | Symptomatic
No Yes

|

Repeat dipstick (urine protein/Cr) |

I
! l
Negative Positive

|

| Urine protein/Cr in the morning and evening

[
l l

Transient proteinuria
no further evaluation

Proteinuria in the first morning Proteinuria in the first morning
No proteinuria in the evening and evening
)
Orthostatic proteinuria Fixed proteinuria
annual f/u further evaluation

Further evaluation

Hematuria, pyuria, f2 microglobulin

Serum electrolytes, urea, creatinine,
cholesterol, albumin, complements, ANA,
ASO, hepatitis B and C, IgA

Renal ultrasonography

Optional lab

— anti-ds DNA antibody, ANCA, anti GBM
antibody, HIV serology, PBS et al.

Proteinuria damages kidney itself

Increased filtration of plasma proteins
Excessive tubular reabsorption
Release of vasoactive and inflammatory proteins

Tubular cell apoptosis, monocyte infiltration, accumulation in
the interstitium of extracellular matrix

Scarring/GFR loss

Sharma S et al. Kidney Blood Press Res. 2021
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Treatment option of proteinuria
ACEIi/ARB

Afferent
arteriole

ACE /

Angl = Angll

“\

Efferent
arteriole

* blocking angiotensin Il -> efferent arteriolar vasodilation ->
lower intraglomerular pressure -> reduction in the flow
across the glomerular filtration barrier

« reduction in the size of large unselective pores in the GBM
and change in charge selectivity of the glomerular
endothelium

» beneficial effects on the mesangial cells with reduction in
TGF-B expression and mesangial matrix production

Take home message

» Consider transient proteinuria-causing factors
and check urinalysis (urine protein/creat) again
* Measure urine protein amount in the morning
» Different management by proteinuria
classfication
— Transient proteinuria -> no evaluation
— Orthostatic proteinuria -> consider regular f/u

— Glomerular, tubular proteinuria -> further
evautation and treatment
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Nephrotic syndrome

Hee Sun Baek

Pediatric Nephrology, Yeungnam University College of Medicine

Definition

* Heavy (nephrotic-range) proteinuria

¢ Adult>3.5¢/1.73m?24hr,
+ Child >40mg/m?hr (960mg/m?24hr)
* or urine protein/creatinine ratio > 2 mg/mg

* Hypoalbuminemia (<2.5g/dL)
* Edema

* Dyslipidemia

* 1~3 per 100,000 children <16yr of age

* High risk of death without treatment: most commonly from infection

* 80% of children with NS respond to corticosteroid therapy
* Glucocorticoid therapy is standard therapy
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Pathogenesis

Through impaired it diaphragm

* Normal restriction of the filtration of
macromolecules across the glomerular
capillary wall

it pore size enlarged
> Nonselective proteinuria

* Size-selectivity barrier: molecules
greater than 42 A in diameter, or more
than 200 kDa

* Charge-selectivity barrier: Electrical
charge (net negative charge)

©  Albumin A Fin
IgG S Cytoplasmic dynein 1

International journal of nephrology(2019)

Pathogenesis

[r—— Meswngal  Coplay Paieul
% wl| e

-

* Glomerular filtration barrier (GFB)

* Fenestrated glomerular endothelial cells
(GECs)

* Glomerular basement membrane (GBM)
* Podocytes/foot process

+ Slit diaphragm

* ultrastructural molecular barrier, connects
interdigitating foot processes

* NEPH1/2, P-cadherin, protocadherin FAT1,
nephrin and roundabout homologue 2
(ROBO2)

Nature (2021) 770-788

Pathogenesis

(a) Immune-mediated

(b) Systemic circulating factors (eg, SuPAR)

(c) Podocyte related factors (eg, ANGPTL4)

(d) Genetic variants

1. Immune and nonimmune insults to the podocyte
2. Lead to foot process effacement of the podocyte

3. Adecrease in number of functional podocytes,
and altered slit diaphragm integrity

- Increased permeability of glomerular capillary wall

- Massive proteinuria and hypoalbuminemia

Lancet (2018) 392:61-72
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Etiology

Primary or Idiopathic NS (90%)

Nephrotic
Syndrome Secondary NS (10%)

Hereditary NS

Minimal change NS (m/c)

Focal segmental glomerulosclerosis(FSGS)
Membranoproliferative glomerulonephritis(MPGN)

C3 glomerulopathy
Membranous

>

Qust

ic lupus erythematosus (SLE)

J
Henoch-Schonlein purpura (HSP)

Mali

5

y (iymphoma and leukemia)

Infection (hepatitis, HIV, and malaria)

Idiopathic nephrotic syndrome

* Approximately 90% of children with nephrotic syndrome have idiopathic nephrotic

syndrome.

Primary glomerular disease without an identifiable causative disease or drug

Minimal change NS (m/c)

Focal segmental glomerulosclerosis (FSGS)

Mesangial proliferative glomerulonephritis

Membranoproliferative glomerulonephritis (MPGN)

Membranous nephropathy

Idiopathic nephrotic syndrome : pathology

Minimal change nephrotic syndrome (MCNS): 85%

* LM: normal glomeruli, minimal increase in mesangial cells and matrix

« IF: negative
+ EM: effacement of the epithelial cell foot process

* More than 95% of children respond to corticosteroid therapy

Focal segmental glomerulosclerosis(FSGS)

+ LM: mesangial cell proliferation and segmental scarring

+ IF:1gMand C3 (+)
+ EM: segmental scarring of glomerular tuft

+ Only 20% of children respond to corticosteroid therapy

Mesangial proliferative glomerulonephritis
+ LM: diffuse increase in mesangial cells and matrix
IF: IgM and/or IgA (+/-~+1)

+ EM: increased number of mesangial cells and matrix as well as effacement of the epithelial cell foot process
+ Approximately 50~60% of children respond to corticosteroid therapy

Membranous nephropathy : adult NS

Membranoproliferative glomerulonephritis(MPGN)
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Diagnostic evaluation

* Urinalysis
* Proteinuria (3+or 4+), spot urine protein/creatinine ratio > 2
* Microscopic hematuria (+or -), Gross hematuria (rare)

* Serum
* Albumin <2.5g/dL
+ Cholesterol and triglyceride level 1

* Blood urea nitrogen, creatinine: almost normal, but elevated in diminished renal perfusion from
hypovolemia

+ Evaluation to rule out secondary forms of nephrotic syndrome (children>10yr)
+ Complement C3 level, antinuclear antibody, double-stranded DNA
+ Hepatitis B and C, and HIV (high risk population)
+ Kidney biopsy (for >12yr, less likely to have MCNS)

Renal biopsy indication

* Age (<lyr or >12yr)

* Gross hematuria

* Hypertension

* Renal insufficiency

* Hypocomplementemia

* HBs Ag positive

Clinical manifestations of nephrotic syndrome:
Edema

* Mild edema (around the eyes and in the lower extremities)
* Generalized (ascites, pleural effusions, and genital edema)

* Anorexia, irritability, abdominal pain, and diarrhea (common)

* Differential diagnosis of the children with marked edema
* Protein-loosing enteropathy
* Hepatic failure
* Heart failure
* Acute or chronic glomerulonephritis
* Protein malnutrition
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Clinical manifestations of nephrotic syndrome:
Edema

Nephrotic range proteinuria
8
Hypoalbuminemia
D
Intravascular oncotic pressure |

+ Underfill hypothesis

¢

Leakage of plasma water into the interstitium

¢

Intravascular volume |

@

Vasopressin and atrial natriuretic factor {

‘

1 Sodium and water retention by tubules
D

[ Edema

Clinical manifestations of nephrotic syndrome:
Dyslipidemia

* Increased urinary loss of proteins that regulate lipid homeostasis
* Decreased catabolism of lipids
* Increased hepatic lipoprotein synthesis

* Increase in total cholesterol, triglycerides(TG), low-density lipoproteins(LDL),
and very-low-density lipoproteins(VLDL)

* High-density lipoprotein(HDL) level remains unchanged or is low

* Increase in the adverse cardiovascular disease risk
* Tx) lipid lowering agents in children is uncommon

Complication of nephrotic syndrome:
Increased Susceptibility to infections

* Cellulitis, spontaneous bacterial peritonitis, and bacteremia
* Hypoglobulinemia (urinary losses of immunoglobulin (Ig)G)
* Defect in the complement cascade (urinary loss of complement factors, C3, CS, factor B and D)

* Increased risk for infection with encapsulated bacteria such as pneumococcal
disease

* Spontaneous bacterial peritonitis(m/i)
* Streptococcus pneumoniae (m/c), Gram-negative bacteria
* Fever, abdominal pain, peritoneal signs
* Tx. Antibiotics
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Complication of nephrotic syndrome:
Hypercoagulability

* Hypercoagulable state

* Vascular stasis from hemoconcentration and intravascular volume depletion, increased platelet
number and aggregability, and changes in coagulation factor levels

+ Increased hepatic production of fibrinogen along with urinary losses of antithrombotic
factors such as antithrombin III and protein C, S

* Thromboembolism
* Deep vein thrombosis (cerebral venous sinus, renal vein, and pulmonary veins)
* The clinical risk is low in children(2~5%) compared with adults but has the potential for

1 K
Serious consequences j S / ‘
3 ',',.‘ s I ¥
Renal Vein Thrombosis I’? Pulmonary embolism
- Y '-—J

Complication of nephrotic syndrome:
Hypovolemic crisis

* Occurs well in minimal change nephrotic syndrome
* Rapid fluid moves from blood vessel to the interstitium
* Resulting in a decrease in plasma volume

+ Sx. Cold hands and feet, increased pulse rate, nausea, vomiting, abdominal pain, etc

* Increased hematocrit
* Urinary Na+ excretion decreased to less than 10 mmol/L

* Tx. In case of decreased plasma volume with edema...
=>1V 20% albumin (1g/kg)

Managing the clinical manifestation of NS

* Edema
* Sodium restriction (<1,500 mg daily)
* Water/fluid restriction
* Loop diuretics(furosemide) orally or intravenously (caution!)

* 1V 20% albumin (0.5-1.0g albumin/kg) as a slow infusion followed by
furosemide (1-2mg/kg/dose intravenously)

* Symptomatic volume overload, with hypertension, heart failure, and
pulmonary edema, is a potential complication of parenteral albumin therapy,
particularly when it is administered as a rapid infusions
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Managing the clinical manifestation of NS

* Dyslipidemia
* Low-fat diet (<30% of calories with a saturated fat intake of <10% calories)
* Dietary cholesterol intake <300 mg/day

* Insufficient data to recommend the use of 3-hydrosy-3-methylgluataryl
coenzyme A (HMG-Co A) reductase inhibitor routinely in children with
dyslipidemia

* Infection
* Cellulitis, peritonitis, and bacteremia
* Blood culture, paracentesis(cell count, Gram stain, and culture)
* Third-generation cephalosporin is common choice of intravenous antibiotic

* Immunizations in children with NS
* Full pneumococcal vaccination
* Influenza vaccination annually to the child and their household contacts

* Defer vaccination with live vaccines until the prednisolone dose is below
either 1 mg/kg daily or 2mg/kg on alternate days

* Live virus vaccines are contraindicated in children receiving corticosteroid-
sparing agents such cyclophosphamide or cyclosporine

* Close contact with varicella infection: varicella-zoster globulin

Managing the clinical manifestation of NS

* Thromboembolism
* Appropriate imaging studies
* Anticoagulation therapy (heparin, low-molecular-weight heparin, and warfarin)

WL

* Obesity and Growth retardation
* Steroid-sparing strategies

EJ{
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Treatment of the initial episode of idiopathic NS

* Prednisone or prednisolone (at least 12wks)

Single daily dose of 60mg/m?/day
or 2mg/kg/day(maximum of 60mg daily)
for 4~6wk

¥

Followed by
alternate-day prednisolone
(start at 40 mg/m? qod or 1.5mg/kg qod) Approximately 80~90%
— of children with NS
é respond to steroid
A therapy !

| Tapering of the dose for 8wk to 5 months I

Definitions regarding the response to steroid therapy

* Remission: urine protein:creatinine ratio of <0.2 or <1+ protein on urine dipstick testing for 3
consecutive days

* Response: attainment of remission within the initial 4wk of corticosteroid therapy

* Relapse: first morning urine protein:creatinine ratio of >0.2 or 3+ and higher for 3 consecutive
days on urine dipstick test

* Frequently relapsing (FR): two or more relapses within 6 mo after the initial therapy or four
relapses in a 12-mo period

« Steroid dependent (SD): relapse during steroid tapering or a relapse within 2wk of the
discontinuation of therapy

* Steroid resistance (SR): inability to induce remission within 4 wk of daily steroid therapy

Treatment of the children
who relapse after initially responding to corticosteroids

* Prednisone or prednisolone

Single daily dose of 60mg/m?/day
or 2mg/kg/day(maximum of 60mg daily)
until CR has been maintained for 3 days

¥

Thereafter,
alternate-day dosing of corticosteroids should be
continued for 4 weeks
=
&

~

Tapering of the dose
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Steroid resistance(SR) Nephrotic syndrome

* Children who do not remit after corticosteroid therapy are classified as SRNS

* Methylprednisolone (30mg/kg, maximum 1g) is administered intravenously three times
every other day slowly over 3-4 hours

* If there is no response... biopsy is performed to confirm pathological finding
* Greater risk for mortality and ESRD

* Children with SSNS can be deemed late non-responders, usually within the first
year...these patients may derive benefit from nonsteroidal therapies

* The recommended treatment of steroid-resistant patients is a minimum 6-month course of
a calcineurin inhibitor and an angiotensin converting enzyme inhibitor (ACEi) or
angiotensin II receptor blocker (ARB).

Alternative therapy:
Cyclophosphamide therapy

* Indicated in steroid dependent, frequent relapse nephrotic syndrome
* Prolongs the duration of remission and reduces the number of relapses

* Side effect
+ Neutropenia
+ Disseminated varicella
* Alopecia
+ Hemorrhagic cystitis
+ Infertility
* Increased risk of future malignancy

* Dose: 2-3mg/kg/day for 8~12weeks (cumulative dose 168mg/kg)
. Mg&i)t/oring white blood cell count weekly and drug should be withheld if the count falls below
‘mm

B

Alternative therapy:
Calcineurin inhibitor (Cyclosporine, Tacrolimus) therapy

* Indicated in steroid dependent, frequent relapse, steroid resistance nephrotic syndrome
* Initial therapy for steroid-resistant nephrotic syndrome

* Side effect
* Hypertension
* Nephrotoxicity
+ Hirsutism
* Gingival hypertrophy
+ Diabetes mellitus also has been associated with tacrolimus use in children

* Doses
+ oral cyclosporine 4 to 5 mg/kg/day (starting dose) divided twice daily
* trough levels: 80 to 150 ng/mL
+ oral tacrolimus 0.1 mg/kg/day (starting dose) divided twice daily for 12 months
* trough levels: 5 to 10 ng/mL
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Alternative therapy:
Rituximab

¢ Chimeric monoclonal antibody against CD20 antigen on B cells

* Indicated in steroid dependent (SDNS), frequent relapse (FRNS), steroid
resistance nephrotic syndrome (SRNS)

¢ Dose: rituximab 375 mg/m? IV (1-4 times)

Alternative therapy

* Mycophenolate mofetil

* Maintain remission in children with steroid-dependent or frequently relapsing nephrotic
syndrome

* 1,200 mg/m2/day, #2
* Side effect : Neutropenia, anemia, GI trouble

* Levamisole
+ Antihelmintic agent with inmunomodulating effects
* Reduce risk of relapse (not available in the United States)

Prognosis

* Steroid-responsive nephrotic syndrome
* Repeated relapsed
* Decrease in frequency as the child grows order
* Unlikely to develop chronic kidney disease

* To minimize the psychological effects of the condition and its therapy...all age-
appropriate childhood activities and unrestricted diet when in remission

* Steroid-resistant nephrotic syndrome
* Most often caused by FSGS
* Progressive renal insufficiency, ultimately leading to end-stage renal disease
* Requiring dialysis or kidney transplantation
* Recurrent nephrotic syndrome develops in 30-50% of transplant recipients with FSGS
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Voiding disorders in children

Contents

*Introduction
*Bladder Bowel Dysfunction (BBD)

* Lower urinary tract dysfunction (LUTD)

*Daytime urinary incontinence
* Overactive bladder

* Others

Bladder control and urinary continence

Filling phase Voiding phase . Com p|ex
interrelationship btw

CNS & PNS network
* Filling of the bladder at

V¥ Pr.w A outlet
resistance

* Bladder storage Pr <30
cm H,0 at full capacity

* Voiding w ¥ outlet
resistance & sustained
detrusor (bladder wall

m) contraction

sphincter m. sphincter m.

Uptodate (March 2022)
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The micturition cycle

1. Bladder fills 2 %’
. Detrusor muscle relaxes o E g
25 - Il
W Urethral sphincter H §
3 contracts 7 g—

' m
. Pelvic floor - 3 -
4. Micturition contracts 2. First ser.lsatlon 3y H
to void §5 < 8a
& ,_—Detrusor g3 3

muscle m -5

contracts UV = 75% of UB capacity ; Yo~z
\ / BEE
é % m
o g 3 é
H g
Pelvic floor ¢ ]
relaes Bladder half full
Urination voluntarily
inhibited until Dt
) . appropriate time 2
3. Normal desire to void g
Muscarinic receptors: acts on detrusor muscle contraction The Ao ol of Mecdicne 2006 Vol 1933555
. ol

Normal voiding

* Bladder control 5 yrs (2
* Bladder capacity A, imp coordination of the bladder and urinary
sphincter, ¥Freq of incontinence w age

* Urinary continence is generally achieved after successful daytime (4yr)
and nighttime bowel continence (5-7yrs)
* Voiding 4-7 times during waking hours
* 2-4 wks: 1/hr - 6-12 mo: 10-15/day - 2-3 yr: 8-10/day > V¥
* Toilet training: mostly 32 (18-60) months
* Recognize the feeling of bladder fullness

The Journal of urology (2009) PMID: 19695621
Uptodate (March 2022)

Normal voiding _ cont

* Expected bladder capacity (EBC) (2-16yrs)
* EBC (mL) = (age (years) + 1 or2) x (30 mL)
* Normal daytime voided volumes = usually 65% to 150% of EBC
* Small bladder = Maximum voided volume < 65% of EBC

* Normal post-void residual urine (PVR) < 20 cc
(children, regardless of ages)

Clinical Medicine Insights: Pediatrics Volume 14: 1-7

The Journal of urology (2009) PID: 19695621
Uptodate (March 2022)

O s B B
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Contents

*Introduction
*Bladder Bowel Dysfunction (BBD)
* Lower Urinary Tract Dysfunction (LUTD)

*Daytime urinary incontinence
* Overactive bladder
* Others

Bowel and Bladder Dysfunction (BBD)

* Lower Urinary Tract Dysfunction (LUTD) +
Bowel disorders, including constipation and/or encopresis
(in pts w no known neurological abnormality)

Bladder Bowel Dysfunction (BBD)

/N

Lower Urinary Tract Bowel

Dysfunction Dysfunction

(= Bladder (voiding) dysfunction) J Urol (2014]191:1863-1865
Can Urol Assoc J (2017)11:564-572
Neurourology and Urodynarmics 2016:35:471-481

Constipation - Bladder dysfunction?

* X 6.8 A have LUTD

* Constipation is associated w 30~88% of children w bladder
dysfunction

1. Rectal distension - posterior bladder wall Pr A

-> detrusor overactivity or impaired bladder emptying

2. Urethral and anal sphincter neural input is a single functional unit
Prolonged external anal sphincter constriction - inappropriate

contractility of pelvic floor muscle - concomitant urethral sphincter ‘ )

nonrelaxation - Detrusor-sphincter dyscoordination
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Lower Urinary Tract Dysfunction (LUTD)

* Abnormalities in either the filling and/or emptying of the bladder
* Can be diagnosed after a child is toilet trained & 2 5 yrs

* Up to 40 % of pediatric urology clinic visits

* Associated w urinary disorders such as VUR, recurrent UTI (rUTI)

* Emotional and behavioral disorders such as anxiety, depression,
aggressiveness

* 29.4% pt. w LUTD: psychiatric disorders, mainly ADHD

Front. in Pediatr 2019,7:298

Lower Urinary Tract Dysfunction (LUTD)

o Genital and
Storage Symptoms  Voiding Symptoms  Other Symptoms LUT Pain
Inc. °f dec Hesitancy Holding maneuvers Bladder pain
voiding frequency
Ficoitianice Straining (Vincent's curtsy) Urethral pain
gy Weak stream Feeling of incomplete emptying ~ Genital pain
— Intermittency Urinary retention

Dysuria Post micturition dribble

Spraying (splitting) of the urinary

stream

Neurourology and Urodynarmics 2016:35,471-481
Nature Reviews (2016}, doi:10.1038/nrurol.2016.152

Definitions of LUTS (1) _ Storage Symptoms

* Daytime frequency: > 8 times during waking hours

* Pollakiuria: abnormally frequent small voids in a previously toilet-
trained child w no evidence of polyuria or UTI

* Infrequent voiding: < 3 times during waking hours
* Incontinence: involuntary leakage of urine

* Urgency: the complaint of sudden compelling desire to pass urine,
which is difficult to defer

* Nocturia: awakening to void at night (does not result in incontinence)

International Children's Continence Society (ICCS)
Neurourology and Urodynamics 2016:35,471-481
Uptodate (Mar 2022)
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Definitions of LUTS (2) _ Voiding Symptoms

* Hesitancy: difficulty in the initiation of voiding or if a child must wait a
considerable amount of time before voiding starts

* Straining: application of abd pressure (Valsalva maneuver) by the
child to initiate and maintain voiding

* Intermittency: micturition that is not continuous but rather has
several discrete stop and start spurts

* Dysuria: burning or discomfort during micturition
* at the start of voiding - urethral source
* at the completion of voiding - bladder source

International Children’s Continence Society (1CCS)
Neurourology and Urodynamics 2016:35,471-481

Definitions of LUTS (3) v

* Holding maneuvers: behavior used toei ey
urgency. Standing on tiptoe, forcefully ¢
pressed into the perineum (Vincent's cu

* Feeling of incomplete emptying: bladde
may result in the need to return to the t

* Urinary retention: sensation of an inabil
presence of a fully, distended bladder

* Postmicturition dribbling: involuntary ui
of voiding

* Spraying (splitting) of the urinary strean™
than a single discrete stream - usually v
stenosis)

ldren’s Continence Society (1CCS)
Neurourology and Urodynamics 2016:35,471-481

Definitions of LUTS (4)_ Genital and LUT Pain

* Bladder pain: Complaint of suprapubic pain or pressure or discomfort
related to the bladder

* Genital pain: In girls, vaginal pain and vaginal itching are commonly
seen with localized irritation from incontinence
Penile pain and episodic priapism may be seen in young boys as
symptoms associated with a full bladder, constipation or the result of
urine trapping inside a phimotic foreskin

International Children’s Continence Society (1CCS)
Neurourology and Urodynamics 2016:35,471-481

86



2X|94: Voiding disorders in children

Lower Urinary Tract Dysfunction (LUTD)

Enuresis (m/c)
usually associated with * Monosymptomatic (80%)
anatomical causes * Primary

* Secondary

Continuous *  Polysymptomatic

incontinence

Incontinence /

Day-time incontinence

\ . * Overactive bladder (2nd m/c)
Intermittent + Voiding postponement
incontinence * Underactive bladder
* Dysfunctional voiding
usually functional, i.e. =~ « Others
nonorganic + Giggle incontinence
* Vaginal voiding
* Primary bladder neck
dysfunction
Neurourologyfand Urodynamics 35:471-481 (2016)
The tion
.
*Introduction

*Bladder Bowel Dysfunction (BBD)
* Lower Urinary Tract Dysfunction (LUTD)
*Daytime urinary incontinence

* Overactive bladder
* Others

Day-time incontinence

* Definition: wetting accident > 1/ 2wks

* Prevalence
* 4-6yrs: 10% >> 6-12yrs: 5%, 12-18yrs: 4%
* occasionally, up to 20% of 4-6yrs & 3%: >2 / wk

* Risk factors: female sex, Hx of nocturnal enuresis, UTI, or encopresis

* Major stress in school-age children, negatively impact a self-esteem
- Treat as early as possible!

Uptodate (Mar 2022)
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Causes of 'Day-time incontinence'

* Overactive bladder (m/c)
* Voiding postponement

* Underactive bladder

* Dysfunctional voiding

* Others
* Giggle incontinence
* Vaginal voiding
* Primary bladder neck dysfunction

* May be overlap between these conditions

Overactive bladder (OAB)

Normal Bladder Overactive Bladder
Detrusor muscles contract Detrusor muscles contract
with full bladder before bladder is full
Urine

Detrusor muscles:

Overactive bladder (OAB) (1)

* 2nd m/c bladder dysfunction disorder following nocturnal enuresis

* Prevalence: 12-23% in children, higher in girls, peak incidence: 5~7 yrs

* 2Definition: Urgency, usually accompanied by frequency and nocturia,

with or without urinary incontinence
(in the absence of UTI or other obvious pathology)
* Children w OAB are likely to complain of vaginal, penile or urethral

discomfort

1Urology. 2009,73(1):63.
“nternational Children's Continence Society (ICCS)
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Overactive bladder (OAB) (2)

* Potential genetic component?

* Children of parents that have OAB and/or underlying psychiatric problems
tend to be more likely to be refractory to conventional Tx

* In women, ZNF521, ADAMTS16, CIT (in GWAS) might have a role in OAB
* In men, vserotonin Lv, A adiponectin & Glu Lv were correlated with LUTS

* Posivie correlation between obesity and an OAB in children

* Excess Bwt - intra-abdominal Pr A - intravesical PrA,
leading to excessive activity of the UB

Nature Reviews (2016), doi:10.1038/nrurol.2016.152

Nature Reviews (2016), doi:10.1038/nrurol.2016.152

OAB.. Self-limiting and resolve as the child matures?

* In a study, pts that are not continent by 9-10 yrs (n=50, mean FU for 4dyrs)
* 33% continue to have OAB-type symptoms by 18 yrs

* 1/3 of children w OAB are likely to become adults w similar complaints
* Cohort of 2,109 women,

* 0AB in childhood is correlated w adult OAB sxs
(urgency / nocturia / incontinence OR 1.9 / 2.3 / 2.6, P<0.01)

Overactive bladder (OAB) (3)

* Needs to Tx because..
* prone to LUT symptoms, rUTI, VUR etc
* Imore likely to also have anxiety, depression, attention deficit problems
* 2Nocturnal enuresis, constipation, fecal incontinence, Hx of UTI,
delayed bladder control might be factors associated w
the development of OAB

* 25% of children with nocturnal enuresis

INature Reviews (2016}, doi:10.1038/nrurol.2016.152
2Urology. 2009;73(1):63.
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Evaluation of OAB

* Assess if constipation or UTl is present

* KUB

* Voiding diary, Dysfunctional Voiding Scoring System (DVSS)

* Uroflowmetry

Voiding Diary

Date | Time [ Urine | Straining/ | Wetting:| Drinking Stools
volume | interrupted |damp/ | fluids (describe
(ml) |stream/  |wet? |(ml/oz/cups)|type)
pain during
voids

Poop Comments/
accidents? [observations

* Voiding and stooling diary for 7 -14 days or 48-72 hrs
* Objective measurement of bowel movements

using the Bristol stool chart

Can Urol Assoc J (2017) 11:564-572

Voiding scores

* Dysfunctional Voiding Scoring System (DVSS) questionnaire
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3. Lte ti¥8 ojY EX 83 XF AEch 0 1 2 3 4
4 Ue g & o ox|2 3S Fop ot 0 1 2 3 4
5. UM AME BE 327t 81RO 24 ofstolct 0 1 2 3 4
6. L g &2 o cl2lE DAL, 13 AL, g8 SSAACL 0 1 2 3 4
7. W4 0| 02{9E, #E +7t k. 0 1 2 3 4
8 L A¥g & o 83 HOF 3h= Z27t ok 0 1 2 3 4
9. Ut 28 & of opzmch 0 1 2 3 4
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Uroflowmetry

* Voided volume, voiding time, maximum flow, curve pattern, and rate of flow

* + electromyography (EMG) testing of the perineal muscles
: synergy or dyssynergy between the bladder and the pelvic floor

s 3 B R 8 8
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=
el
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Bell-shaped curve Tower-shaped curve
: physiologic s indicative of OAB

Treatment of OAB (1)

* Starts with urotherapy (non-pharmacological intervention),
consisting of lifestyle advice
regarding toilet posture, micturition frequency, fluid intake, and
prevention/treatment of constipation

* This can be complemented by biofeedback training
* Biofeedback Ix - OAB, dysfunctional voiding, giggle incontinence

Nature Reviews (2016, doi:10.1038/nrurol.2016.152

Urotherapy (1)

* Adequate position and toilet posturing
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Urotherapy (2)

* Correct daily fluid intake
* 4-8y:1-1.4L
* 9-13y girls: 1.2-2L, boys 1.4-2.3L
* 14-18y girls: 1.4- 2.5L, boys 2-3L ,ol’;j,fpg
* Avoid fluid intake 2h before bedtime and at night
* Avoid carbonated, caffeine-rich (chocolate..) drinks
* “Timed voiding”
- at regular 2-3h intervals
- Holding maneuvers must be avoided

* Motivation - positive reinforcement

Nature Reviews (2016, doi:10.1038/nrurol.2016.152
Clinical Medicine Insights: Pediatrics Volume 14: 1-7

Clinical Medicine Insights: Pediatrics Volume 14: 1-7

Urotherapy (3)

* Avoid constipation —if necessary, pharmacological Tx

* Disimpaction: for evacuating the colon,

High doses of polyethyleno glycol (PEG)

(1-1.5 g/kg qd for first 3 days) or Enema per rectum
* Maintenance: PEG should be continued for at least 2 mo

(0.25-0.5 g/kg qd) I. =
! forlar::,

SYMPTOMATIC
TREATMENT OF
CONSTIPATION

1

Biofeedback training (Pelvic muscle training)
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Treatment of OAB (2)_pharmacological Tx

* Effectiveness of urotherapy is usually evaluated after 3 mo

* When urotherapy is insufficient, pharmacological Tx can be considered

U Anticholinergic agents

* Blocking the M3 muscarinic receptor subtype

* Decrease the frequency of uninhibited detrusor (bladder muscle)

contractions during the filling phase of the bladder

* Increase bladder capacity (storage)

* Side effects

- constipation, dry eyes, dry skin, Gl disturbances, flushing,

blurred vision, dizziness, sleep difficulties

Nature Reviews (2016, doi:10.1038/nrurol.2016.152

y

Treatment of OAB (2) _ Anticholinergics

Oxybutynin | Immediate- | Longest history of use in children 0.3-0.6 mg/kg
release (IR) | Approved by the FDA 2 5 yrs (Max 15mg/kg/day)
(Ditropan®) | S/Es are common d/t blocks also the M1 R
Extended- | (less bladder specific) Smg - 20mg/day
release (ER) superior to the IR, less
(Ditropan frequent adverse effects
XL®)
Solifenacin | Vesicare® | More bladder specific - lower S/Es long-acting antimuscarinic
Approved by the FDA > 2 yrs (2020) 5mg, 10 mg tablet
Propiverine | BUP-4° Not approved in Canada & the U.S. 0.8 mg/kg/day in 2 div doses
Available in Europe & Asia (23 countries) powder

Treatment of OAB (2)_ Beta3 adrenergic agnonist

Mirabegron | Betmiga®
VEED
A | Efe

Activate beta3 adrenergic
receptors selectively in the
bladder

Relaxation of the detrusor
smooth muscle during the urine
storage phase

OAB refractory to anticholinergic
therapy

25mg, 50mg (not crushable)

o S/E: dose-related CV effects
(HTN (10%), tachycardia,
palpitations)

* Either as monotherapy or in

combination with other agents

FDA approved Mar 2021 for

children with NDO

Neurogenic detrusor overactivity: Treatment of neurogenic detrusor

overactivity in| pediatric patients 23 years of agekgranules) and weighing 235

kg (tablets).

Overactive bladder: Treatment of overactive bladder in adults with

symptoms of urinary frequency, urgency, or urge urinary incontinence as

monotherapy or in combination with an antimuscarinic agent (AUA/SUFU
[Gormley 2019]).

Uptodate (Mar 2022)

93



20224 cigtaotalRely) 2a8Hachs) Y

Combination therapy

U Antimuscarinic + beta-3 adrenergic agonist

* It is helpful for pts w persistent sx who are
unable to inc the dose d/t S/E or dose limits

* Mirabegron 25 mg qd is typically used with oral solifenacin 5 mg qd
* Inadequate response - A Mirabegron 50 mg qd after 4-8 wks

* In randomly assigned trials, mirabegron + solifenacin (5 mg qd) had
superior efficacy over either agent alone

* May be more likely to cause S/Es

Uptodate (Mar 2022)

Alpha adrenergic receptor antagonists

* Widely used in Bladder-neck dysfunction (BPH), urinary retention
* Also useful in urgency and urge incontinence in some children

(Relax the smooth muscle at the bladder neck and proximal urethra)

O Doxazosin (non-selective), Tamsulosin (more selective, Harnal D®):
* Average post-void residual urine ¥
* Daytime incontinence ¥V
* Average and maximal urinary flow rates a
* S/E: postural hypotension

Nature Reviews (2016, doi:10.1038/nrurol.2016.152

Tricyclic antidepressants

U Imipramine
* Effects on both muscarinic receptors and on a-adrenoceptors
* Acts on the frontal lobe - ¥ voiding reflex - control of urgency

* Effective in controlling urge incontinence in some children who were previously
refractory to antimuscarinic Tx

* Effective also in Giggle incontinence, Nocturnal enuresis

* S/E: postural hypotension, dangerous in pts w cardiac conduction abnormalities
(overdosing can cause death)

O Amitriptyline
* More frequently used in OAB in adults, but its use in children is limited

Nature Reviews (2016, doi:10.1038/nrurol.2016.152
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Contents

*Introduction
*Bladder Bowel Dysfunction (BBD)
* Lower Urinary Tract Dysfunction (LUTD)

*Daytime urinary incontinence
* Overactive bladder
*Others

Causes of 'Day-time incontinence'

* Overactive bladder (m/c)
* Voiding postponement

* Underactive bladder

* Dysfunctional voiding

* Others
* Giggle incontinence
* Vaginal voiding
* Primary bladder neck dysfunction

Voiding postponement

* Low frequency of voiding (< 3 times/day), but with no post-void residual urine

* Habitually postpone voiding using holding maneuvers until overwhelmed by urgency
* Urinary incontinence is due to overfilling of bladder

* Restrict fluids to reduce incontinence

* May coincide with psychological comorbidity or behavioral disorders

* Management: only urotherapy is used

- Change child’s habits (Timed voiding, control constipation), psychological care

Clinical Medicine Insights: Pediatrics Volume 14: 17
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Underactive bladder

* Mainly manifested by weak urine flow, strained micturition, hesitancy
* May report a feeling of incomplete voiding and post-void residual is detected

* Usually a result of detrusor muscle insufficiency,
which may be confirmed only w full urodynamic examination

* Use a Valsalva maneuver to Aabd Pr for emptying UFM: Interrupted-shaped curve

* Management: only urotherapy is used
* Regular bladder emptying (some, double voiding) *
* Significant PVR & rUTI - CIC may be considered ¢ * /,\
e /
|
/

T

Clinical Medicine Insights: Pediatrics Volume 14: 17

1 Urology 2010;18:1296-1302
Clinical Medicine Insights: Pediatrics Volume 14: 17

Dysfunctional voiding

* Neurologically intact patients, Hinman syndrome

* Habitual contractions of the external urethral sphincter &
urogenital diaphragm during urination

* Sx: feeling of incomplete bladder emptying, daytime incontinence,

genital pain
Staccato-shaped pattern

* Management: standard
urotherapy, biofeedback.
If no improvement, full
urodynamic exam should be done

B R8s s

i
i

Other incontinence

* Giggle incontinence
* Probably due to stimulation of the micturition centers in the CNS
during laughter

* Management: standard urotherapy or biofeedback.
As CNS is involved, use of methylphenidate should be considered

* Vaginal voiding (Urethrovaginal reflux)

* often a result of an anatomical defect (labial synechia), or
incorrect position during urination (<2 22 and obesity

* Management: emphasis on assuming correct body position
during voiding
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