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Investigation on reference intervals of commonly used liver and renal function

test items among healthy preschool and school-aged children in Chongging
Chen Dapeng,Chen Yuan,Liu Laicheng,Ou Rongrong,Chen Huaqiong
(Department of Clinical Laboratory ,the Children Hospital ,Chongqing Medical University)
[ Abstract]Objectives . To establish the reference intervals of commonly used liver and renal function test items among healthy
preschool and school-aged children in Chongqing and to provide better references for clinical diagnosis and treatment. Methods : The
stratified randomized cluster sampling method was used to select 545 healthy preschool (1-6 years old) and school-aged (7-12 years
old)children(male;320,female;225). Thirteen commonly used liver and renal function test items in venous blood were detected by the
HITACHI 7600 ; data were analyzed by statistical method. Normal distribution data were used to calculate the reference intervals ac—
cording to x+1.96 s and skewness distribution data were used to calculate the reference intervals according to Pys—Pss. Results : (1)

The population means of liver and renal function test items between healthy preschool and school-aged children in Chongqing were

significantly different except the blood urea nitrogen(BUN) item.
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(2)The population means of total bilirubin(TB) ,direct bilirubin
(DB),total protein(TP) ,albumin(ALB) ,alanine aminotransferase

(ALT) , aspertate aminotransferase (AST) ,alkaline phosphatase
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drogenase(LLDH) ,BUN, creatinine(CREA) and uric acid(UA) showed no significant difference except blood glucose(GLU) between dif—
ferent genders among preschool children. The 95% reference intervals of serum TB,DB,TP,ALB,ALT,AST,ALP,GGT,LDH,BUN,
CREA and UA were 5.4-18.9 pmol/L,0-6.7 pmol/L.,58-71 ¢/L.,42-50 ¢/1.,8.7-26 U/L,21-41 U/L,112-312 U/L,7.1-15.8 U/L,
190-312 U/L,2.3-6.4 pmol/L,14-42 pmol/L,156-366 pmol/L respectively. The 95% reference intervals of serum GLU based on
gender were 3.7-6.0 mmol/L for male and 3.4~5.8 mmol/L, for female. (3)The population means of Glu,TB,DB,TP,ALB,AST,ALP,
LDH,CREA and UA showed no significant difference between different genders among school-aged children except ALT,GGT and
BUN. The 95% reference intervals of GLU,TB,DB,TP,ALB,AST,ALP,LDH,CREA and UA were 4.2-6.0 mmol/L.,6.6-23.6 pmol/L,
0-6.8 pmol/L.,60-76 g/1.,43-52 ¢/L.,18-36 U/L,116~366 U/L,162-293 U/L,22-51 pmol/L, 174-401 pmol/L respectively. The
95% reference intervals based on gender were established as ALT:8.9-28 U/L for male,7.2-29.5 U/L for female; GGT.8.8-21 U/L
for male,6.1-22.5 U/L for female ; BUN:2.8-7.0 pmol/L for male,2.2-6.2 pmol/L for female. Conclusion . The reference intervals of
thirteen commonly used liver and renal function test items are established by Hitachi 7600 system among healthy preschool and
school-aged children in Chongqing;it can provide accurate experimental basis for clinical diagnosis and treatment in children.
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Tab.1 Reference intervals of liver and renal function test items between healthy preschool ( 1 — 6 years old ) and
school-aged ( 7 — 12 years old ) children in Chongging[x +s or M( Pas, Py )]

TiH 1~6% (n=276) 7~ 12 % (n=269) 25 P
GLU (mmol/L)* 49+0.3 5104 -3.94 0.00
TB(pmol/L)* 11.1(9.1,13.5) 12.7(10.7,15.4) -5.33 0.00
DB ( pmol/L)* 2.2(1.7,2.8) 2.7(2.1,34) -6.02 0.00
TP(g/L)* 65+2 68+4 -9.81 0.00
ALB(g/L)* 46+ 3 47 +2 -3.47 0.00
ALT(U/L)* 14.0(11.8,16.7) 15.0(12.2,18.1) 223 0.02
AST(U/L)* 315 26 +3 -10.19 0.00
ALP(U/L)* 199(170,233) 212(179,251) -3.05 0.00
GGT(U/L)® 10.2(9.0,11.5) 12.0(10.5,13.9) -8.52 0.00
LDH(U/L)* 249 + 33 228 + 31 -7.67 0.00
BUN(jumol/L) 4.1(3.5,4.9) 4.1(3.5,4.9) -0.43 0.66
CREA (umol/L)* 27(23,31) 36(31,40) -134 0.00
UA (pumol/L)* 261(228,291) 287 + 56 -5.03 0.00

E:a, 2018 1~6 A EHLES 7~12 J8 2 (R LB SRS O A e 2278 L (P<0.05)
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Tab.2 Reference intervals of liver and renal function test items between different genders among preschool

(1 -6 years old ) children in Chongging[x +s or M( Pas, Py )]

WiH B (n=171) 4 (n=105) Z8Y ¢ P

GLU(mmol/L)* 5.0(4.7,53) 49(4.5,5.1) -243 0.01
TB( umol/L) 11.3(9.2,13.6) 11.0(8.5,13.5) -1.40 0.15
DB( pmol/L) 2.2(1.7,2.9) 22(1.6,2.7) -0.65 0.38
TP(g/L) 64+3 65+3 -0.54 0.58
ALB(g/L) 46+2 46 +2 -0.84 0.39
ALT(U/L) 14.0(11.9,16.5) 14.0(11.5,17.2) -0.07 0.94
AST(U/L) 31+6 315 -0.76 0.44
ALP(U/L) 194(170,226) 212 +51 -2.02 0.05
GGT(U/L) 10.4(9.1,11.9) 9.8(8.8,11.2) -1.45 0.15
LDH(U/L) 248 + 35 251 %31 -0.25 0.80
BUN(pmol/L) 43+1.0 3.9(3.3,4.7) -2.65 0.06
CREA (pmol/L) 28(24,32) 26(21,30) -2.04 0.09
UA (wmol/L) 266 + 52 256 + 51 -155 0.11

T o, 7R AP A T AR L B ) BVAS B0 S AT e 18 L (P<0.05)
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Tab.3 Reference intervals of liver and renal function test items between different genders among school-aged
(7 -12 years old ) children in Chonggqing[x +s or M( Pa, Py )]

WiH B (n=149) 4 (n=120) Zik P
GLU (mmol/L) 5.1+£0.5 5004 -1.88 0.06
TB(pwmol/L) 12.9(10.5,15,7) 12.4(10.7,14.9) -0.56 0.57
DB(pumol/L) 2.8(2.1,3.5) 27(22,34) -0.07 0.94
TP(g/L) 68+3 68 +4 -0.35 0.72
ALB(g/L) 47 +2 47+2 -0.39 0.69
ALT(U/L)* 15.5(13.0,19.3) 14.2(11.3,16.6) -3.13 0.00
AST(U/L) 27+5 265 -1.53 0.12
ALP(U/L) 212 +34 223 +55 -1.54 0.12
GGT(U/L)* 12.4(11.1,14.6) 11.3(9.7,12.9) -4.61 0.00
LDH(U/L) 229 +28 227 £33 -0.54 0.58
BUN (pmol/L)* 4.3(3.6,5.3) 4.0(3.3,4.9) -2.53 0.01
CREA (pmol/L) 36.7+7.4 354+6.3 -1.17 0.24
UA (pmol/L) 290 + 57 282 +55 -0.92 0.35

VE o, FORA R 2 15 (e )L B 1) B AR 50 57 A e 208 L (P<0.05)

R4 FHREIHAFELY 95%H5EXESiKHE
BASEXELLER
Tab.4 Comparison between the reference intervals of liver and
renal function test established by our study and the reference

intervals provided by manufacturer’s instructions

i TPHLIX TPHLIX ] g
1~6% )L 7-122 L% (A AL
GLU(mmol/L) 3 3.7~6.0 4.2~6.0 3.9~6.1
4 3.4~58 - -
TB( umol/L) 5.4~18.9 6.6~23.6 3.42~20.5
DB( pmol/L) 0~6.7 0~6.8 0~6.84
TP(g/L) 58~71 60~76 64~83
ALB(g/L) 42~50 43~52 35~53
ALT(U/L) 0~26.0 # 0-~28.0 0~50
- 4 0~29.5 -
AST(U/L) 0~41 0~36 0~50
ALP(U/L) 112~312 116~366 53~140
GGT(U/L) 0~15.8 5 0~21.0 0~49
- 4 0~22.5 -
LDH(U/L) 190~312 162~293 109~245
BUN(pmol/L) 2.3~6.4 7 2.8~7.0 2.3~7.14
- U 2.2~62 -
CREA (pmol/L) 14~42 22~51 44~70
UA (mol/L) 156~366 174~401 142~460
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