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Long-term prognosis of vesicoureteral reflux: a follow-up observation of 138 children

LIN Hong-Zhou, ZHU Qi-Fan, YANG Qing, ZHUANG Jie-Qiu. Department of Pediatric Nephrology, Second Affiliated
Hospital &Yuying Children's Hospital of Wenzhou Medical University, Wenzhou, Zhejiang 325000, China (Zhang J-Q,
Email: zjg200506@126.com)

Abstract: Objective  To study the long-term prognosis of vesicoureteral reflux in children. Methods A
retrospective analysis was performed for the clinical data of 138 children (218 ureters with reflux) who were diagnosed
with vesicoureteral reflux for the first time from November 2005 to March 2017 and received medical treatment and
regular follow-up. According to the initial grade of reflux, the ureters with reflux were divided into a low-grade group
(141 ureters, grade I-III) and a high-grade group (77 ureters, grade IV-V), and the two groups were compared in terms
of clinical data and follow-up results. Results Among the 138 children, there were 82 boys and 56 girls. Their age
ranged from 31 days to 10 years at the time of confirmed diagnosis, with a median age of 8 months. The follow-up time
ranged from 8 months to 7 years, with a median follow-up time of 1.4 years. At the time of confirmed diagnosis, the
high-grade group had significantly higher levels of urinary N-acetyl-B-D-glucosaminidase, urinary microalbumin and
urinary immunoglobulin G than the low-grade group (P<0.05). Among the 218 ureters with reflux, 132 (60.6%) achieved
a reduction in the grade of reflux (among which 74 achieved complete disappearance of reflux), 43 had no change in
the grade of reflux, and 43 had an increase in the grade of reflux. Compared with the high-grade group, the low-grade
group had a significantly higher complete remission rate (41.1% vs 19.5%, P=0.001) and a significantly shorter time to
complete remission of reflux (P=0.002). Conclusions Most children with vesicoureteral reflux can achieve a reduction
in the grade of reflux or even complete disappearance of reflux during follow-up, and the children with low-grade reflux
have better prognosis than those with high-grade reflux. [Chin J Contemp Pediatr, 2019, 21(11): 1069-1072]

Key words: Vesicoureteral reflux; Prognosis; Follow-up; Child

[ ik HH ] 2019-06-24; [ 432 HHY | 2019-09-05
[VEE A ] ARHE, B, Bt BEI,
[fEEE ] FERERk, 4o, FATEEI. Email: zjq200506@126.com.

1069 -



EIECE IR ]
2019 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.11
Nov. 2019

ek IR I i ( vesicoureteral reflux, VUR )
FTRE S BEEEE N ARSI WA K. 2 19%~2% Y
fa B L2 AHERE R0, R IR L 38 P iz
(1) % 15 FEAT 3K 30%~40%", VUR KA REA R 1)
S 52 DR B IR Gt R S B0 I D BB AL B B TR
B X VUR, IR A BMESE L JFRcEFAR
B TR S i BT TR AR ED T TR
SRRITEERE U I NBMRSFIRYT AT e B ThRe e
28, MR AR AR T AR RS S kTR
FUTTRE, 33X — PRRE AR OL A I IR B XIRYT SR
(e PEAFTE — 22 B RIME M, AR MER T VUR &
ILTEW 2 5 BUE R S5 5, W98 AL A Ol
A B I RAZR SR e PSR A Al

1 ARSI

1.1 RIS

[l 43 A 2005 4 11 H % 2017 4 3 H7ETR
BER U PR IR B G A3 B T 8128 VUR Y 138 fil i
LRI R GERL . JRIEEYE | VUR A2 W2 BESCER ),
I NEHMRASHRYY CRRai i 1 RPuA: B
PRI K ), HEEDTE 2018 4F 12 A, A
BILABEG IR G2 Wi W B i, 977 WA IR R i
ORI VUR; HEBRG I H A IIE M SR AN e 2
T, HiRaF AT ER S . ARG ESER
HELR, HEJLFEAIEFE.
1.2 HRlgsE

WA B LIG IR BERE, AR . IR A it
PR R, LI EA AL R [ M C N
F. FR N- S -B-D A BB (NAG) | JR
P2 KA M . IR . R 1gG. JRIK al K
B PRI . MR RS 7 R A 2
XU A 28 I8 A5 R A 445 R X I e PR A s i 1 190 55 o
FFERER IO S R SO R A T L
1.3 VUR Wi H#f

ok HE M M B BE IR O i %2 (voiding

cystourethrogram, VCUG ) AT, 1 AR s
SRR ATERET . VCUG KA T IR, R b meT:
SRR RE 2~3 4, MR A AG I A i, At
SIRE AT 251 40 mL SR B BB 2 RSt
LIS e 72 B 5 B8, B S R A S HE R B PR
BEH . VUR IR EI PR VUR 215 2#2 Wi or 2k &
ST 1 HFRIRB AN PR T R
I RRIRW i B IR E . B, B3, (HI
Pk, BREELEY; MHERBRERTEY
seAn s, SEISEEAE; VEERRTEIR
ErhEy R, B EY K, SEMAEe
MR, (BRI ESBEEFLCARIR; VaRRm
PRAE T EY kA, T EY K, Bk
FEIRIE R
1.4 FitEHSH

K SPSS 21.0 GEitH A oAkt . AR EAS Sy
At BR A AL (DU A B BIEE ) [M (P,
Pys) 1R, @] LR H Mann-Whitney U & Fl1
Rrge . THECRORER BB A 3% (%) Fom, 4
6] L3R F TR 5. P<0.05 Fon 22 55 B 41t

Y
e

2 #R

2.1 —RER

FEE AN AFRUER B IL 138 1), Hirpr 58 82 ],
2 56 . WHIZHHAE IR B/ 31d, K108 (h
PAERE 8 AN H ) o BVERSTE 8 N A ZE 74 (i
144 ) o 82 6l 5 v L, R i 37
(45% ); 56 LBl Bl s 21 61 (38% ) .
P4 JLEE BN S R R L B LB 22 R E S AR R
X (,*=0.793, P=0.373) . HiZHtiiL C RV EH .
JRWNAG . FRVE P2 HEREA . JRIEAEH . R
IgG. PRI ol fEREE SRR b e B & L 2 ) 22
SEGFEE L, WE 1,

1 BLIJLERXATHRERELERIILE (M (Py, Pys) , mgl]
2151 %k 1L C 52 0 4K 14 JR NAG R B2 kA JREAZEF IR 1gG JR al TR
CE 82 753(22.0,123.0)  10.6(5.8,154)  160.0(67.7,521.3)  4.6(2.3,9.8)  0.0(0.0,34)  0.0(0.0,5.8)
A 56 653(28.7.113.8)  7.9(5.0.16.8)  144.0(60.0,393.0) 4.9(2.3,22.4)  0.0(0.0,4.0)  0.0(0.0, 10.7)
ZAH -0.494 -0.422 -0.479 ~0.855 ~0.716 -0.995
Pl 0.621 0.673 0.632 0.393 0.474 0.320

: [NAG]N- Lk -B-D ESLHA W (1G] SyERREN G,

-1070-



EIECE IR ]
2019 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.11
Nov. 2019

22 LBEERELER

1776 B2 A0 bR A 36 218 32, MRG0 4R
TR AR (T ~ M, 141 32) M
EHAE (N~ VR, 77%) . BESENKR
W DR SR (537127, 41.7% ) Tk

(24/91, 26.4% ) , ZFHGIFE L (F=5.474,
P=0.019) . EYINRFRLLR NAG, JRAKEMA . R
leG &8 m FARGONRR AL, ZR AR X,
W% 2,

R2 BHRAIERRASRKBFNRFABEXLEERETERMLE (M (Py, Ps) , mgl]

215 {ilke Il C 2V 25 JK NAG PR B2 TERE H JREEEH JK 1gG IR ol TR
{20 141 66.0(22.5, 104.0) 7.93.7,13.7)  122.0(60.0,496.0)  3.5(0.0, 6.2) 0.0(0.0, 0.0) 0.00.0, 4.8)
eI 77 68.0(33.1,127.0)  11.0(6.2,19.9)  165.4(60.7,508.6)  5.4(2.8,16.7)  0.0(0.0, 4.2) 0.0(0.0, 9.4)

Z1E -0.821 -2.719 -1.149 2224 -2.321 ~1.468

P4 0.411 0.007 0.250 0.026 0.020 0.142

: [NAG]N- it -B-D Z AT S s [1eG] S Bk EH A G.

23 BEKREERL

FELECUL Y 218 S RAE H, 3L 94 SR
FMIAEEEBUK . BERREHE . WIREY KF
SR, R R A P R A R L R (48177,
62.3% ) T TIRHEANA (46/141, 32.6%) , P&
SEAGGEE L (£=17.928, P<0.001) .
24 BRERBER

118 L ( SR 188 32 ) AT T'E#%
RRGEA, W RN T55% (142/188) , Hof
EZONA MR AR H % (58/70, 82.9%) 5
RGN (84/118, 71.2% ) WA 2 TG4
Y (°=3.238, P=0.072) .
2.5 BEIFER

B 7 B i H A PERE IR 132 32 (60.6%,
HrpSEaiEk 74 ), HHIARAE 43 32, Foi
43 32, RPN e E R m T RO, 2%
S HAG T E L (P=0.001) . (K54 S 5¢
R RIINE T R4l (P=0.002) . L3& 3.

*3 BRIIRTASKREINRTEAEHFEFRL
SRR I R R
ikl ek [ #] (%)) [M(Ps, Ps), d]
RGN S 2 141 58(41.1) 469(381,769)
e Sl 77 15(19.5) 1145(746,1 669)
VA 10.485 -3.145
Pii 0.001 0.002

BEETCHENRTEEMELES LG IT
o X [33.9% (43/127) vs 33.0% (30/91 ) ;

£=0.019, P=0.891], 1% 2% % Fz i 40 9 3 4 JL %

R &R R R ILGE I FE L (41.9% vs
40.3%, x’=0.037, P=0.848) , = 9% 5 I i 4H N
BLILER R REMRER LRI 2= E X
(22.6% vs 12.5%, x’=1.083, P=0.298) .

3 itit

VUR N JLZEH UL IR B W IE, W] S5 B0 R
RGUEGL I R e o 28R i R R e i DR A5 % I i
A IR E AT BR& M VUR,  Andi RS
BEME NS AT Beat . B RS AR Je £
PR DB RAE; B =X A s
VUR A3 5 R R B, BB it 1 o
B AT T4 FROL AT 3 J S 2R B s s
] RECE IR SUN R R E B, R R R
MRS PR NAG VR —FPgs M iARE, & 4 T ik
/N B AR S A TR, R M RN AR A0 B i
B /N b B 20 M B 2 TR T VA AR B R, IR
NAG 34, eSS PEH R s B Bis, SRR S
INEZ A REFE AR TS R P SN R /N
SRR 25 SO far RS2 40, DT 4 PR i 1
B R TG w3 U AR ST & B G I
WA P A EE . R NAG, IR 1gG W& &
R TRES A, % 5 ) s ikt
PR RE T A G, T3k, ARG A
P S T BE -5 R I A A — E B AR S,
X5 SCERIRE A AT A L B AR B T )R
PRI b S AN R AR, AR WR R W
BN 75.5% . SCHRHIE 2 A% R BARAT

-1071-



EIECE IR ]
2019 4 11 A

FE SR &

Chin J Contemp Pediatr

Vol.21 No.11
Nov. 2019

R 1 24 50% 19 L PR EEIEEGL i H A 50% 1) %
WG SEH TR Rk AME B R Y BR TR U
19 18] 5% J X TS A A IR, R4y UL %
TR A 25 SRR

AAIFFE e BRAS IR G0 Y VUR 249 0] AN [ A i
A EZEZEM, B A EMEEMR SV R
A, VIGO0 A R M2 3 I
HE YRR — IR A K TEE . BRI
JERB, VUR MY A K& 1 5% fif BT 90 Uh S
BRI Y 45 RS Z A, (IR R K
MBS M A kg m Y, 54
R )LEZ B 58 2R T2 T AR, ey
WFFEXT A1 B AR TR

ZE LR, 280 VUR BILM ORGP EBE
AR AT AR, EEER RS A, HP R
B B LR A0 T g, (R 55 2 RE T
ML, RAEFRHN VUR w] R s R B . &
A Bl SR RE, (EAHEI R i K Gk 7 4F 1 Bl
VigE T, LI S SO RORA AR —E W A &
PEEMILE, &R T FARIGYT LIRS e
FEUATHENE, SRRSO, X17FE
I PR S — A WMER PR, A B4 ) R AR 2 B
FEXNT HLREAT TR A RS

(2 % x W]

[1]  Chesney RW, Carpenter MA, Moxey-Mims M, et al.
Randomized intervention for children with vesicoureteral reflux
(RIVUR): background commentary of RIVUR investigators[J].
Pediatrics, 2008, 122 (Suppl 5): S233-S239.

[2]  Mattoo TK, Chesney RW, Greenfield SP, et al. Renal scarring
in the randomized intervention for children with vesicoureteral
reflux (RIVUR) trial[J]. Clin J Am Soc Nephrol, 2016, 11(1):
54-61.

[3] Timberlake MD, Peters CA. Current status of robotic-assisted
surgery for the treatment of vesicoureteral reflux in children[J].
Curr Opin Urol, 2017, 27(1): 20-26.

[4] Tran GN, Bodapati AV, Routh JC, et al. Parental preference
assessment for vesicoureteral reflux management in children[J].
J Urol, 2017, 197(3 Pt 2): 957-962.

(51 LA LRI B, BN LM = S5 AR 24

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

-1072-

DL R S e e B Ji b P B e PR A SOAL G RS 1 e < AL
(2007 138 )[J]. IR JLEHIE | 2008, 26(4): 273-275.
Lebowitz RL, Olbing H, Parkkulainen KV, et al. International
system of radiographic grading of vesicoureteric reflux.
International reflux study in children[J]. Pediatr Radiol, 1985,
15(2): 105-109.

M, E Iy BRI, SF Bk R S L i
IRFSEAR A A 45 053 # (7] A2 LRk, 2011, 49(4):
282-286.

Tullus K. Vesicoureteric reflux in children[J]. Lancet, 2015,
385(9965): 371-379.

Carpenter MA, Hoberman A, Mattoo TK, et al. The RIVUR
trial: profile and baseline clinical associations of children with
vesicoureteral reflux[J]. Pediatrics, 2013, 132(1): e34-e45.
Woolf AS, Lopes FM, Ranjzad P, et al. Congenital disorders
of the human urinary tract: recent insights from genetic and
molecular studies[J]. Front Pediatr, 2019, 7: 136.

AR RS, VG, 45 ANCA MIEPE/ N & B
SRS B E R B BRI e S (). P g R A
A iZak . 2017, 18(10): 860-865.

/NG, SR . A2 b Ak W Ik S R 7 L B IR e R
FERLIZ W AR SC ()], A ST LRHIR R 2R | 2013, 28(5):
357-360.

Aregger F, Pilop C, Uehlinger DE, et al. Urinary proteomics
before and after extracorporeal circulation in patients with and
without acute kidney injury[J]. J Thorac Cardiovasc Surg, 2010,
139(3): 692-700.

Jiang S, Wang Y, Liu Z. The application of urinary proteomics
for the detection of biomarkers of kidney diseases[J]. Adv Exp
Med Biol, 2015, 845: 151-165.

Subcommittee on Urinary Tract Infection, Steering Committee
on Quality Improvement and Management, Roberts KB. Urinary
tract infection: clinical practice guideline for the diagnosis and
management of the initial UTI in febrile infants and children 2
to 24 months[J]. Pediatrics, 2011, 128(3): 595-610.

Kim D, Yoon HJ, Woo SH, et al. Development of visual scoring
system with Tc-99m DMSA renal scintigraphy to predict the risk
of recurrence of symptomatic urinary tract infections in pediatric
patients[J]. Ann Nucl Med, 2019, 33(9): 708-715.

Arlen AM, Garcia-Roig M, Weiss AD, et al. Vesicoureteral
reflux index: 2-institution analysis and validation[J]. J Urol,
2016, 195(4 Pt 2): 1294-1299.

Arlen AM, Kirsch AJ, Leong T, et al. Validation of the ureteral
diameter ratio for predicting early spontaneous resolution of
primary vesicoureteral reflux[J]. J Pediatr Urol, 2017, 13(4):
383.e1-383.¢6.

(A3 ABF7H)



