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Abstract; [ Purpose ] To assess the value of homovanillic acid/creatinine (HVA/Cr) at random
urine collection for the diagnosis of neuroblastoma.[Methods ] Database including CNKI, VIP In-
formation, Wanfangdata, Medline and EMbase were searched,and literatures on the HVA/Cr in the
diagnosis of neuroblastoma were analyzed by Meta-analysis.[ Results] The level of HVA/Cr at ran-
dom urine collection was significantly higher in the neuroblastoma patients than that in the control
group. The pooled sensitivity and pooled specificity of HVA/Cr in the diagnosis of neuroblastoma
were 0.81 (95%CI:0.76~0.85) and 0.97 (95%Cl1:0.96~0.97) respectively,and the area under the
curve (AUC) of summary receiver operating characteristic (SROC) was 0.9246.[ Conclusion ] The
sensitivity and specificity on HVA/Cr at random urine collection in the diagnosis of neuroblastoma
are both at a high level. Thus, HVA/Cr is a good biomarker for diagnosis of neuroblastoma.
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| 22 full-text records screened ‘
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15 excluded due to not meeting screening criteria
3 insufficient data
5 non-original research

7 incorrect method

RbsAS, ez B4
RIREAS 319 1, fERfExT AR
LHREAR 1582 {4l (Table 1),

7 included in qualitative and quantitative analyses

Figure 1 Flow diagram for selection of studies
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Table 1 Characteristics of studies included in the systematic review

Authors Year Country Design HVA/Cr critical value NB group Control group

N Age(years old) Male(%) N Age(years old) Male(%)
Barco'® 2014 Ttalian CS  <22.50mg/g 169 <20 97(57.4) 648 <20 348(53.7)
Tran'’ 2014 Vietnam CS - 50 3.46+1.91  22(44.0) 634  3.62+1.22  66(47.5)
Dul" 2012 China €S =10 year,<5.57pmol/mmol 36 6.133 21(58.3) 30 g2+22 15(50.0)

<10year,<10.76mol/mmol

Chang™”’ 2010 China cs - 15 1~7 - 120 1~10  70(58.3)
LA 2002 China CS  <23.8pumol/mmol 11 2~5 7(63.6) 50 1~5  32(64.0)
Wang ' 2004 China CS  <19.8pumol/mmol 27 1~16  18(66.7) 50 1.5~13 35(70)
Huang'"! 2000 China CS  <28.3umol/mmol 11 - - 50 1~5 -

Note : CS: cross-sectional study.

Table 2 Diagnostic parameters of HVA/Cr at random urine for NB diagnosis

NB group Control group e -
True False False True Sensitivity Specificity
Authors Year (pmol/mmol) (pmol/mmol) . o i .
positive positive  negative negative (%) (%)
Mean SD Mean SD
Barco'® 2014 - - - - 136 27 33 621 80.5 95.8
Tran'’ 2014 126.87 143.33 6.85 3.29 44 14 620 88.0 97.8
Du"! 2012 13.70 9.20 4.90 3.70 27 0 30 75.0 100.0
Chang"! 2010 4850 64.20 3.40 1.50 - - - - - -
Lit™) 2002 86.68 113.55 8.26 6.68 10 2 1 48 90.9 96.0
Wang ' 2004  58.00 375 10.12 3.88 19 6 8 44 70.4 88.0
Huang!"' 2000 = - - - 10 1 1 49 90.9 98.0
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T el NB group Control group Weight(%) Std.mean difference Std.mean difference
. Mean SD Total Mean SD Total & ’ IV.Random,95%CI IV.Random,95%CI
Tran 2014 126.87 14333 50 6.85 329 139 21.6 1.63[1.26~1.99] =
Chang 2010 48.5 642 15 34 15 120 21.1 2.15[1.55~2.74] -
Li 2002 86.68 113.55 11 826 6.68 50 20.8 1.64{0.92~2.36] -
Du 2012 13.7 92 36 49 37 30 21.3 1.20[0.67~1.73] -
Wang 2004 58 375 27 10.12 3.88 50 15.1  12.36[10.30~14.42] —
Total(95% CI) 139 389 100.0 3.27[1.84~4.71] 5
Heterogeneity:Tau’=2.46 ;’=108.42 , df=4(P<0.00001); P’=96% iO :5 3 5: 110

Test for overall effect:Z=4.46(P<0.00001)

Figure 2 OR and 95% CI for random-effects models examining the difference of HVA/Cr at random
urine between NB and control groups
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Lo
L’_J Pooled sensitivity=0.81(0.76 to 0.85)
1=6.02 ; df=5(P=0.3039)
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Figure 3 Sensitivity of HVA/Cr at random urine for NB diagnosis
Specificity(95%Cl)
Barco 2014 0.96(0.94~0.97)
Tran 2014 0.98(0.96~0.99)
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Figure 4 Specificity of HVA/Cr at random urine for NB diagnosis
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Table 3 Methodological quality of the studies included in the Meta-analysis

Signaling questions Barco®  Tran™ Du""  Chang"! Li"™"  Wang"™ Huang'?
Was a consecutive or random sample of patients Y N Y U U U U
enrolled?
Was a case-control design avoided? Y Y Y Y Y Y Y
Did the study avoid inappropriate exclusions? Y Y Y Y Y Y Y
Were the index test results interpreted without Y Y Y U Y Y Y
knowledge of the results of the reference standard?
If a threshold was used, was it prespecified? Y N Y Y Y Y Y
Is the reference standard likely to correctly classify Y Y Y Y Y Y Y
the target condition?
Were the reference standard results interpreted without U U U U U U U
knowledge of the results of the index test?
Was there an appropriate interval between index tests U U U U U U U
and reference standard?
Did all patients receive a reference standard? Y U Y U Y Y Y
Did all patients receive the same reference standard? Y Y Y U Y Y Y
Were all patients included in the analysis? Y Y Y Y Y Y Y
Note:Y:Yes;N:No;U:Unknown.
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