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Current status of pediatric kidney transplantation

Sung-Do Kim, M.D. and Byoung-Soo Cho, M.D.

Department of Pediatrics, School of Medicine, Kyung Hee University, Seoul, Korea

Renal transplantation is the treatment of choice for children with end—stage renal disease. The outcome of pediatric kidney
transplantation has improved dramatically in recent years, with lower acute rejection rates, superior graft survival, and low
mortality. These improvements have allowed increased attention to other aspects of care for long—term survivors. Taking
this into consideration, this review article will focus on the key issues related to pediatric kidney transplantation such as
growth, neurocognitive function, nonadherence, and posttransplantation infectious complications, including lymphopro—
liferative disease, to broaden the understanding of pediatricians who provide pre—and postoperative care to children with
end—stage renal disease. (Korean J Pediatr 2009;52:1075—1081)
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oo &of Aol @¥ A9-3](The North American
Pediatric Renal Transplant Cooperative Study, NAPRTCS)
9] 2006\ Hirel] wEr Llo] A& ke Ao} 32} 89907 7He-
o] 7Hg w2 AR1E AHehe Agko 2= Al 74 (aplastic)/
2 A3l (hypoplastic) /87 ©1’F(dysplastic) (1432%, 15.9
%), HHX 2= (obstructive uropathy) (14247, 15.8%),
A 2 AR AES(FSGS) (10497, 11.7%), 9579 41
W3 (reflux nephropathy) (466™, 5.2%), T AAFFAA
(chronic glomerulonephritis) (3079, 3.4%) w=o]AtF. %
vhet Zobghate] ARl gke- o] ¢hi= AfolE BRItk 1997d Kl
¥ Aol Aol @Rl tid o 3EATF AH el o]
% oje] 97w A7AN VS Faele] vy d Lo}
AR 7 &5 A AF VKR T AAAIA 14.6
%, A7 ABT 14.4%, 74 B2 AHA B3 14.1%0)
o, I o IgA AT 6.8%, YXE FTIT 3.3% wol
ot ATl A 7 &g AAQ1 Alge] A A
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Table 1. Causes of End—Stage Renal Disease Leading to Renal
Transplantation in Korean Children

Original renal disease Number %

Chronic glomerulonephritis 58 14.6
FSGS 56 14.1
Reflux nephropathy 57 14.4
IgA nephropathy 27 6.8
Alport syndrome 13 3.3
Henoch—Scholein purpura nephritis 11 2.8
Structural disease 10 2.5
Systemic disease (Lupus, HUS etc.) 7 1.8
Others 100 25.3
Unknown 57 14.4
Total 397 100

Abbreviation : HUS, hemolytic uremic syndrome
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# o] glom ARG 24 BRE 2 H ek Ave] w7
A% ol 5 A FPsAol 9heA A o] F A 9194
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1) A ZAL

g AAHABO, Rh), HLA typing (HLA-A, B, C, -DR),
PRA (panel reactive antibodies), 2} WS- ZAA}(cross
matching)

2) ZE-=0 gt ME ZAKscreening test)

HIV, hepatitis B, hepatitis C, At A3E vlo]z] ~(CMV),
2<H|Q1H} Hlo]2] A (EBV), 47 (varicella) ol tigh &4, BE 71
dutolyx g, i HAHVDRL), FHIEZZ™ ZAHtuber-
culin test)

3) 71 W HAt

A g5 HAHCBO), A3kt HAkblood chemistry), Ho &
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[Antinuclear antibody (ANA)]
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2 B4 A (urinalysis), 24A1%F 2 whily - AW ulo

Ark

O

- 1076 —



5) QA HAN®

QEA oI W7 s AL Y] AR S
Qlo] & o, o]l Ve dodlE S8
i) JelE® o) A 54
EA] o]Fofxof gt} Al 253k A4S, thdal, 84
TZAR TAE -4045}7] f]EH Al v g Q%
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Wg-o3 AR 75 dobd 7 Atk Q=AY o] &4
H F7H o2 Q& (uroflow) Wi 29538 AAF urodyna-
mic study) & AW 5 AT} 0]/4F2 HArtelA FAFlo] dd
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2<% (urinary diversion), W3 Edl& oy} A% (bladder
AlgsfjoF & 4 qlek
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augmentation or reconstruction) &
6) 7IEl
S5 WA #Z9 (chest x—ray),
A5} 24}

A% FHAHelectrocar-

diogram), xS

oAl M J|&E MEC| ME
(pretransplant native nephrectomy) 045

A17ke] whd 7493 (Chronic infection of the kidneys), 4128t
A 73t7] I= 18 (Severe intractable hypertension), 7%
¥ 2249% (Infected urolithiasis), tF&9] @l (Heavy pro-
teinuria), 80| SWE AL} HHEZA 0 74do] 9= thdA A1
H(Polycystic kidneys), 94 A% (Infected reflux) 7} &=

A= ol A £ o4 S AFHES ARSIk ek

=3 2t} o] A Fo] F = *OV}Q} —’FOV A5k
HZA ) Aol A AL A (elective) O F F40] AW ES
3—4d A Jste] oA s F=9] A sk Zlo] e
slt). 5 WAl Whe- A} (cross—matching test) & 5% 159
A <bol] Al E]ofof sith. FAS= Ak Ag- Fa AE7HX
A3 BEAste] dajds Ao w 243 T, Es) ZHFFA7}
5.5 mEq/LE @A ¢EF st 5 & dojue= v o= s
tjujsto] FAAl HEskA 2ol (ultrafiltrate) 7} ¥4 =
T & sllof gt WA= A Ro| =9 3 Bf AR A
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nolate mofetil (MMF) & ARg-ahH] HZole v IL-2 &
A @AZFE3A) (IL—-2 receptor monoclonal antibody) X &
WA strh, A A S AR W AlEmfT) XPOVP %
om o o] 7P Frhs AES G AR WA A ]
F7F ST E AR YA H o) o] 2 QI u|&-3} kA

2 Qg HAhgo] wAZL Ak,
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Current status of pediatric kidney transplantation
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EH2 HE o] 49 AW Na 557} 60—80 mEq/L,o|F2&
1/2 normal salines ©]-§3Fo] 3 24 A1 &<t Milliliter—for—
milliliter 92 0% WZFsly &2k AF} Aok, T4 U, @
% A& d 2 BUN/creatinines RUE® shdA] 43t} 500
mL/hr ©]72] &wlo] WiEHE thie $4Y A AW wlEgn
o g BEE Folt v e Zas BEElol & i 3l
ot 24*17%1 Ak o= AEFe] 50-75% = M A18] ZFakeh
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"V ) ol Aol el 2helo] A= FRel ek &
A I8 AFel 1A F& & A el £2 847 9
219, 7HE S wele @

74 %Ol Atk 1 F ﬂx}ﬁl HY Aol wE 713 PR
CMV, EBV, Pneumocystis carinni pneumonia, herpes sim—
plex, varicella—zoster 2] 7+ 23+ 7+9do] 9t} EEX vl
Parvovirus B 197} A& WdS 4o 4= gtk o] T 4
QAN R} AotoflA L TAI7F HE BE-2 BK virus 24, i
2 ”IE wpoly s Fhd o] F gxg SAA AI[EBV-
associated posttransplant lymphoproliferative disease
(PTLD)] 123 CMV 7ol th’ 29 st glo}r} o2 e o
WSS oF SRSk XS Aok HEel g W nkgol
Hold 4 Sl FA B o AFE sekE A AFoE
1 7153 285 (vaccine— preventable diseases) ol thdt W
o] WolA A el thst 9138 do] o Eold 5 b,
R o] Folzol Al o] def| o HES Wkt %XW/P
5 @A 2AbE R o R sho] @A77 WolA Qe A AlA
T Pb 7401 ;’4%@3}“'30)
% 4= Frlketed, O 5 7P At
£ 3] PTLDO]E}. ! 01*4 A ARt ot e Al f+
= A I} upol2 2 el 2%k
o ZHolth PREe o4 F 14 o
o, %3] e LA} ol ) PR, 53 DAH
vl vlolei s g% g 34 A(EBV sero—negative) FI&}7}
DEEIJF vl 2] 2 (BEBV) 31 gojatellAl A o] 4 ke
%, A A blolel A 74 (CMV infection) 0] $HH o] &=
5 H3do] wopxit}. sk 7|2y 92X d(33%), B
(29 %), 1212 (11%), TF218A(11%), 71EH16%) <olct
Wogzd F, TE, AL FE, A9 5O gt dee wd
3L, o] Alel] MRS wi= vhE =4 S glo] dnk ' 4 3l
omg LA A o) Qe wEH 9o] FashP’. )
Aoz ¥4 QL ulo]HA(EBV) w55 BUEHs 3
FE w5 ZF9(CT) 32 PET (positron emission tomo-
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A& 2 s e AP
I AlsH P2 o] Alo] "k 53] n|dE gkt 7] @
A 189t (late—onset hypertension) & 7% 939 %7] A%
24 8% A oE]d (creatinine) 2] A% ol Asgd 4= glom
28 FYE g3tk udYe] - o|Ahle Aol vl &
23 * 1A PF3} viEo] APA A 93 ecle] ¥u

AASA AElsoF T, A5 AQE A9 2
Al (calcium—channel blocker), X Q&4 HZ G4 A4
(Angiotensin—Converting Enzyme (ACE) inhibitor), ©]%A
(diuretics) 52 &gt kA7) Ut} o]F Zr B2 A
53] AfolE2AXE W (cyclosporine) ¥} EFAZ E] 5 (tacroli-
mus) 9] 35S 2o AE = & V|H o7 27] o]2TA
oA wapAo)a Ae)shA AR 5 QP ek e Eal Wgk &
2 A1 A| (ACE inhibitor) = EJ %] 3 WEH(TGF—R) &+ W A
35 ARStE 485 abv, 53] D) whkE nEst
oA EFpH oIt H T Aol ghalolM AMge] FrhE I Qe
U 27159 Wt 93 ZF FAe dig 34 HAr desta,
S o)A Alsd JAo] e AF FUE a3tk Aojxd 3
T o)) ekEol e WhgakA ¢k ofAl AR nIUY A+
2

o}
o= Aled o

1- oy
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Y
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5. HE H=ke| 1y

AU AT AR Qe 0] 42l 2L H 049 7%, Aol

o 1092 AT} o2& 42l olash u sl 2 u) F v o)

o WgRA 2ol O Fod AL o 5 . A A
)=

o] & HFoRE A4 AN ALEA B35 (FSGS), v
A 88 2% Z3 7 (atypical hemolytic uremic syndrome),
o S AFEA] A9 (membranoproliferative glomerulo-
nephritis), IgA AWZ, WAY SolsZ
matosis), T3 A% (lupus nephritis) o]t} o] & =4 &
473 ATAl A3 (FSGS) 2 o2l &4 8] 71 Fash Al

(Wegeners granulo-

AT, FSGSE A F o2l 247449 Bt 717k 17
Hgolm A Al AE Wi, ALFUNEF, AT ¥
HE B 4 Slvk Ao i elo R AE X F 3d o]
o RO A3 AN AL, Azl F EEAA 2]
= o, 64 o] Fell AFFarol RS wWl, 24 AARE A

40l Qi A Soltk”. FSGSE 27] A13le] Agustes,

1822 ZhA) 57 oA A (calcineurin inhibitor) 52 X 8Z &}
o] o]2Al AAE v Flo] Fosi HITode d-wdkEd
Rituximab X 22 Waste] £& 312 AE ®art o,

Current status of pediatric kidney transplantation

FA (uremic anorexia), A
, 811 A ZEE-QEUd A A
(growth hormone—insulin—like growth factor) %2 Zolz
Q) AT, oJoF BEul WE, Are] wA R F3 7
T SZ9] ol A 2RO ALY 5 ol S o= F
S WA Qlek sEAIRE, Alo]2] kS whA] B2 SlolEo] 4
of ulsf <Ju| A A
712 wola oH’, thas] = HT 2017 Alo] 4L Bal o] gt
237 o] TAEE FAOA R o W3] Al 71=9] kst wp
27] (full catch—up growth) &= 3@ s||of & A2 ol 3o}
2 No|al T Ao Poldl= FH QAR E o]l RS w9 1}
o], o]4419] 7% 1|1 AE|Ro|= §3o] Al pH otk 64
oJatelA] Alo] A& whe- Z-9- ]l 7]= 9 webdr) 7t 7hsgk vt
H, 6A] ool = Aloj2] Fof] o] st x i
EHT 7|7} Avks At G A Qlek Alo]A] - Aol w4
AH ZO|E (steroid) & XECE 3 IR AHZO|E 3]y
TR EZ (steroid—avoidance protocol) & BFFOF 3k W]
AA A5 T25elA B o] 3 Bart gled, ol AHE
o|EE A% 52 A(alternate—day) & AFEE 9
7F EX9vkE As 5 =Tk o2e T e] el o
e FF AdelEld s 71 AE 230l (height z—
score) = WHE PA7E ks AT A3t QA et
2lo] 2] o]Zof| iz A st o] o]Fo] AA| gke U 4lo] 2]
A A 3= AmE ZFoE AREEHI Sth
NAPRCTS (North American Pediatric Renal Transplant
Cooperative Study) 2] = Ha1o]x Alo)A ska} = A1 5=
= AR5E P2 5139 187 o2 2,263 o w A%
gl P20 e & vlwakich 1 A¥ 3%
2 X 5ellA Bt AE ~F0](z—score) 7} R A EF‘B,AL
L F IR o)A A9 TN, B AR WL RIE, T
o

al
UG PR S wE RSl WL Aol Bl o
ul&
E‘l

3 &

2Ho i]e

[e2
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1= 2 REE %H&ﬁggb Mol A ke
A gobgellA A7) S wEhir] %
abe A g ke 54 7 wkgel tist wEo] desit.

7. 22 (Non-Compliance)

B2 Aot Ao 0] 37 o]Aal e Fadk Y
9lo g B3] Fady] $AESeA 7b uigo] HpY | g we
oA ¥ AR v E5E 7] witel gL TR0l
vk & 5= ek, Wl AA o] Babgol = A A Wste} ¥
H A-oE 5o] AAlA, v|Rt, T RS, A2 v, T4 S50
(Cushing'S syndrome) F°] 3lo] 2Rl w7kt FadEelA

= Genz 489 o)F 918l Fsd @ HAge] AL oS
HElghEs: b, o]4) 1 o]7l obSel tigk ¥ 48] tha) v
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sk, $Atel PAIE & P = Flo] Efo] ¥k o
52 AEo] Sl B AT HEA SR A A Ew-goll
= AMAAM mEgo] ‘FHo] HA| GLF g Aol F
4 T AE#HA Foll(posttraumatic  stress
disorder) 8} 22 HA13A FAE Kol $olE 7] et
Azl = Ao ettt AARAZFH(WHO) & KHiare] w=
H Za8odls oe 7HA Qlo] Agditha dith 2Rl R = AL
3] AAA Q11 $kel #wHE 2]l AW AHle] IRl 291, A
St #AYE el a8 A% A AA] dHEE 290 5ol 3l
oHY wheba $kAkel By, o 27l S ofue) AbS] A1), FT)
vlolE] 5ol Hsto] &3 EE Folv Aol BE g7 olH o]
£ B3l oldal A9 AFES

u

O

AlojA) L 7] ARAF 2ot HAle] A Woleta &

T QAT Zmoke] Alo] AL = 71N o] A, ool AA o At
o <7

Ao AR lste] Batel BE&ol ZA| FASHAL. ol
Aol Q= WA A1 AP FS Her] A8 BAE B w, dos}
olasta, o) Balol AUk A%

al

opatzA o|59) el E
o golrl o] 42 e S QLS sh= Zlo] ottt
el

- =
G o} Y A1RAe

191 5 H]3:7]3h4] A go] ek &
& AHGEE ool 27 A ¥l ARE ARAL WA 5
ol Aol Tl B8 BE 7HAok & S|tk EE 8ol
A ARG o GFL AAIBte] 0)4) F dolell A H3] f58o]
F AU NBE FoILE A 7| AT Pl B
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