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Background/Purpose: Reference intervals of biochemical tests
for screening diabetes mellitus, liver and renal functions
among school children in central Taiwan had never been
documented. Therefore, this study aimed at investigating and
establishing the reference intervals of the abovementioned

biochemical tests for pediatric populations.

Methods: A total of, 4326 subjects’.-including 2,029
kindergarten children;. 1,624 elementafy schoolchildren,
325 junior high school¢hildren, .and. 348 teachers were
randomly selected in central Taiwan. All serum alanine
aminotransferase (ALT), blood wurea nitrogen (BUN),
creatinine and glucose were determined using the automatic
machine by Beckman Synchron CX5 analyzer. Statistical
analysis was performed with SPSS software (Ver. 8.0.1; SPSS
Inc. ). The reference intervals reflected the estimate of

2.5"-97.5" percentiles of non-parametric distributions.



Results: Adults had significantly higher biochemical analyte
values (excepted BUN / creatinine [B/C] ratio) than children.
The multiple logistic regression analysis showed that males had
a significantly higher biochemical analytes value than females.
The concentrations of glucose and creatinine increased with age.

On the contrary, the B/C ratio decreased with age.

Conclusion: The reference intervals (2.5"-97.5" percentiles)
1s 60-99 mg/dL for serum glucose conéentrations, 8-38 IU/L for
ALT values, 0.4-1.l=mg/dL for creatinine concentrations,
8.7-18 mg/dL for BUN concentrations, :and 10-34 for B/C ratio
in this study. The B/C ratio!was*higher than the reference
intervals in children. It may be that children were higher

protein intakers.
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piE_ 1954 # LaDue ¥ A 4 4 o F 7 $50%p 3 p g vepr (Serum
glutamic oxaloacetic transaminase; sGOT # GOT)IAZ % F° %
il #& '<fi= (Aspartate aminotransferase; AST) » w5 B
el o EORPE ORI L ATRA Y A BRI EAR 4o s AST iR B
LR ES TR v BRE SR S @ Y - B i e
#ifs (Serum alanine aminotransferase; ALT) 1w e & 5 o i
$vRfa b pr ph efs (Serum’glutamic pyruvic transaminase ; sGPT
& GPT) > - 463 BT R e B R o Rk EA AR
k& FPFROE LA R RS wmie X G L ALT @2
AR 2 AR BARIFR e RGO E w R [P0 2005] 0 F]
ALT &2 & &% A &4 o —g F 5%k ¢ 467 i ﬁﬂ:},jf,.% ERE N
ALT e se ¥ F R BB BTN 0 2 2 L EPpd Brrl s e
e e g ALT B g FPPpe A @ adhangic - £ 2 4
Fad U Ft e ALT - SRR KGR R AR hi R
B b T LA P TR, (UL Sherman [1991] 3%
T AR E BB AT MRARE L T2 F T DALT 2 4 41

o R TA P Y ALT B F LR OTRAT £ P G il Ttk



(screening test) » "l A B ER AP > ALT 82 L5k
B A Frer3E p 2. — [Sherman, 1991] o

ALT ~ AST % 9% it 4 i TR PROTEERE R S 0 E > Pt
Befgth s BATF L HFR T ihhkE gy o P 57
de e o Gt FOR R Bl iR R R R
BRI~ Seg L [A24R02006] 7 % 5T BERIFRFRE 4 6 o
2007 & r2 Tiugin g% i dp B (Know Your ALT), & 4% R
SRR G g W ALT e 3 BB i A M A AR 5 8RR i ey
HE - 2 W 9FF P g@ayo Clinic) e Kim [2008] {4p ) -
i ALT 2 B S & op o endp i > H500 38 dp e b 2 R
Iﬂ’xf O gdm}?;,* MAEM s 7 M RRRE he N SR g S b R
BiE B 3 Mo 23 E e v 3 Rgng it ALT &
2. b oo ALT EAp g & K pREERE et B ) 0 ' LSRR
b endpth o p oy B FRN -

T Flegt s FPPFRFR 6 Wk R o R adpde s £
HALT AR PEFIRG ~ s S 5 281 SHRB- >4 F LA
A A £ ALT e BB Fl 5 i 7 B F b2 1§ -
FRIS 3G (om0 g a9 s paip) s % F ) 4 AR

gkt RIFFES HmE 2 5 -
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CATRRFEFAL TR B AT [ 2R 2006] 0 § L F K
A B EBRALT B 2 SR P - s AL b0
P 57940 [U/L~ 930 [U/L> &40 T i3 % 7 120 [U/L

S B 15~1TIU/L A 7« 3 i - #5830 » T i@ sk 0 % 72 0 4

N SR AR ¥ ﬂ‘41§8¥fﬁ;’.jﬁ5&5§gﬂ$—;é§§§’_\ﬁﬁ‘ﬁﬂafg
AR AR T AT B £ s BFR REFARE B

FooF B RAFOE 0 bl Hesk AST  ALT b o B & TR
XEINAT R A AR 0 A RIS o

twiRle ¥ Sk % ¥ o(Bl6od urea nitrmegen; BUN) 14 % »vps fF
(Creatinine; Cr) ehise 4 M &S v > IH E > Tt ik ¥
B R TR LG A AR G AT R ek S A
T AR BIFEY A A T ORI TRE e ) o R T en
FiRT B RAE I EGH Y JPndy TS aiE & XAy
dFRRER 30 SR o gt M SRR F o & R R
Brig# (urea clearance) #% 448 75 £ » Plu ¥ SR A § hk R

B2 13 mg/dl o BRK FHOF A R 2AREIR 0 @ B0 B ARRTHU R S8

M-

ARG E - AR MG 14,000 EEE T E A
% 50,000 == chfiR oo JEIZH F R 24 )R o P RE R

(BUN) #-% it 28 mg/dl » %> fe 2§ £ 0 L B 3008 sz



REF 2 T F L T e R AT 0 kiR R E 9F 50~
60% ¢ A Sjew 2 o e £ A& I (osmotic diuresis) 3R
R AP HRE L T EY 05 1 15~20% 0 # T 2 0 B A
= i 2R Mg o e fb g (oliguria) e T o PRA A o
B TR G B 60~T0% e Tt ¥ RFF RR o T LT R
PP A gk o B ¥ Pk RS PR S 6-22 mg/dL > A%
B 22 mg/dL R 53 B F Foim o L i RAFF 2 AE8L
Kip s A Bhd Fad s i BREFR RS R
TR HE e 2 X T b RV E T api it g oo Flptdek 8

IES IR T SRR AU L TS St EE R S

A~

Mg Rk FOBEART RAA JUEBTT N gy oo B A g g vk e &
RlE_ ErEEE (% [B-FREEN2010] -

L EH(Cr)d & Bk poyep w50 Svie (creatine) &% 4
R fs 0 WA B R B E IR BRY o AU Ps (creatine
phosphokinase; CPK) eitlit ™ » i & = s> Flot i 50 Aol e
DER I F B A IR AN 3 E o MU 4 R P K
BT BZH - B2 A AF AL LT S gt & o4
1.18 5. » @ H -+ Al 5=+ 448120 £ (120 ml/min) » F]

FOE A RORR S 0.98 mg/dl o BAREMA] 173 &0k VRS



it 0 ¥ A 130 ml/min e A4 A 120 ml/min e o 3t
VORLETERA 4 e S i F g B Tt aep Fadand > B d o
Frenid ¢ < 30 2 enk o i F E L oo g TR AR KRS
A preng 4 4 g2 Mo — A} P & X IURFROA 4 0
12 15-20 mg/kg > @ T 4R 5 20-25 mg/kg » # 3 2 0w FICEFD
RRE o IMEA AR 10%

Flpt o T - 3 R AR 2P E pTE 4 g s

&

R n PAVEFRER P A g o L AARE 0 B AR b o d
IURFRL B S e ded BT o ¢ PURRRLEE B R B A ahiep
EAME S P Mo na sk EP-ERL R RE LY REF
(BUN) & 45 Ad (BP) EIyopFpianbm § %o fu ® i § 1
vo BREenBE T Bt iy ardF e o A BTRURT AR F i o -
A ow upFRL R R BE R N A 1.4 mg/dL F 2 3] 1.5 mg/dL @ 2 o

REF L HBTHLT A Sl AT 50% [FLF R

T“+

2010] -

fof e e pt (Cr) BB STk AR R L 5 BuH i ahdy
Hhif 2 = RN L A N RIS
WA TRA L KT ATRS L AL ROP T R

g i Sg AL [Bjornsson, 1979; Perrone et al., 1992] - & %
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L) FP ORI AR R TR A 2 I R E J\’% (BUN)
B S 4 TE f T TR 2 N2 - o Y BN ik
BERLAF PR KT R R by B2 ok Rk s

P2 FlE e RWARE Ry T AP A Ay S THER

s

R IR BUN Sk B TR b e TR B0 IR o 8 TR

(P4

3

-~

fed B M [P 2005] o vk pFiRd sk (creatine) s

¥

Nrup feRg e Bk TR fE 0 oA R R S b tsigd T

¥

Eii

i

|
i

O IR TRA SN - [P 2005] -

A Kk Fol B #OE T gk (Cr) & Ak & (BUN)
j\;r_,g Ll 23 s B H- ;galﬁ EAp e Mg ,)ag-amﬁxﬁxgyub AT AL ol 2
PR S SR SRS SR Rl N R LR
G g Lagrep RIS e 0y 2 i
RE g vt AR o TRA LY o LR R BIRGTR TR
FaEROE R Lo p 0 R TR A F HB/Cr BB §les
nga: BARATERAS LD OV RTF]F Lﬁiﬁ%ﬁﬁ‘*%ﬁ‘#‘g—‘

HEE o FABEF RV EFRTY fl%‘]%ﬂ% (515 > 2008] -

~=h
I
i
PN

fIe s 2 A i SRR § BRATR R OM T A
Bl A8t (B/C ratio) *B/C B B H AR THa s A8

Heh= i [Baum et al., 1975] » & «hB/C - AL 3] ey T 3
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oG Mo AT T IR E R RE T g ST e o B
sepg e (Cr) B %@ B/C i@ R &L Alahd v TR0
BB - BT A HB/CWELIOR 200 - X 54
%122 16 2 & [Hristova and Henry, 2001] - &f@5k t = ¢ f 3
§ foyepe prat F (B/C ratio) <95 10 2 20 0 4% bt (B & 3%y

B Aftor TR E | 0% &g (prerenal azotemia) v F
Pl st g Pt TR F 2 | B B 9raldeang & g o
BRI o ¢ REF EIRpRT B R T TR B
A 3P R RV EIE Dt ¥ ¥ AR D
A2 BRI EX P RFF P ECE Y AR T R B
“ﬁﬁ%ﬁﬁgﬁ&%@»%%ﬁlﬁ L B B e R g 3

Foebz g [1992] A0 ERFHIDEFFEF A p N KFE E

PRRFRL M B - F R L2 R T EY T A 2

# ki (Diabetes mellitus; DM) 5% 5 & 4 s 434 > & mie

2 %% 5 2% %8 (insulinreceptor) #i%a 2% § § # > k3142
% = ¥ (hyperglycemia) % § &~ s 2 A 2 B B F B30 % -
A o 2 LA 37 v EX: ® (insulin dependent DM : IDDM) -

ANt EA TRl NG A RS FRIIBAREE BT S

13



BHE S 2 2% 5 & R 88 A (non-insulin dependent DM
NIDDM) » 5 &t e E & A 5 R 2 B b fieend 2R 7
ARG AR A [0 2005] o RIE S MRk R M TR B AEAR
AR/ ATz A5 F A2 F ®WA K [American Diabetes
Association, 1993] > 5 # 818 F| B & b2 pE & BHA o5 b SR T3
g 1992 £ 4 0 0B R L o Qi L R
12. 4%#% Fp 2= B 75 [Chou et al., 1997] ;5 2006 # & o8 & 4 3%

E R EMSR L o e L kA NG 15 MR RL F
[Chen et al., 2006] »of @784 Fop AT 5§ 38 b5 4o 2 AR FC -

37 henizd 2 s JEER €V 2 E A KEA L L P T 0374 2a
Wk g B 20 3180 mg/dL > A A ian kAR L K
[Meites, 1989] -

WRBEEARAF Lty P E2RFERA L <7 FREFRD
It [fArekeird F 0 2007] - 395303 > 2005 & Flagfop - = 4
B F 30 50 4 3k 1 AR R 0 Bt sk 0 R
HERPPE TR OB EFERDIL A 3 N AE EL A
FlL AT ST ) EARRB AR FERE TR FRBFF L
AR R B Bk Py s RNk ) h TR g R

TFMB FEF L AR PR R I BRRFE R EL
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PAZBRE A REE TR TR R M o i
FRRS B BAH - R TRARE B = BIEA RN E 309
96 ¢ AU E = (28.900) 0 FlA RS RN BEF 0 o R
LB W niith o %7 § e E AT BRRLE D o i g
THEEI BB NS L TR B RBRELEER L F I
Mo f R ARG R EFATLE Y B Mo R R AR S
¢ (American Diabetes Association) ¥*tn &R ¥ 9B fr'a3r2
é #wiE &k 5 [American Diabetes Association > 1993] : & # + 3¢
45 2 L £ 48 (Body mass index;oBMI) =+ 25 kg/mzﬁ ,
% Z)ERE e B 0 FEEL 2 45 ko BMIET < 2% 25 kg/m’ @ 3 A
B FF Ao B ARRRCEY B R S R Fy s T WL ERE S
TP L B4 2R G SN AR E 2k BMT s 23 kg/m” B A
B Gt 2R RKA T EL BRI TD LT R 5o E %
(Oral glucose tolerance test) ¥ » %3 £ % » RIZ > ¥ L f&

o R AR RE BRI T 2 RS S F B

|

L
4

TR R FR IR RBRF ORI LSS D
E &AL MR W ik 0 AR 2 AR M e o o e
GERE o dek it d B AREER BB B L 0 X2 RS

PR BN KA RN RiEE R XA E [ L8
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FHE ¢ 0 2008] -

Wk AR E 2 R R M TR A 0 Al
Feie ® g i 3 8 (glucose) > & ¥ PF 0 k¥ 2 F F AU BT
HIEAE RS T S IEN Al RS SR TR T
Frige ® NIRLF FAERF > WH S MER T P OB ARRI K o - B

]

a0y

B3R 50 mg/dl vt T Y RABRIERIN K F R

* 100 mg/dl B BI € XA OB R o w a4k 2 5] 170

A\tON)

mg/dl v/ b PF o 3T ORI R ATE Fi4 2 ik AL T RS
WF 7 003 LT o R AR B R A AR R
SR IR FIRL PR A S A L R TR TR
EAMAEL YR F 2y p gl o9 2 2 5 70~110 mg/dl -
B SRS g - RSl IR A SRR UL FE RS B S

M RA MEEEREH o ¥ AR E A ¢ A F A e 0 T
- BV AT R (B b)) 0 AR S L TR
B A M By BARIS 2 ] PRIE (T B R o o AT 2 ARTS

A BT T L AT R BN B TR T e AR R

W E S 2 [SFREE > 2008]
EHAERRE § HEERRRN A - B8E KT L e [Tsai et
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al., 1991] &4 o4 s 30 ™ 2R (FRAB oD E2FRHFE
Lo ) friechwmiin 4 > 7 & 1984-1989 & & > &4z o
AR FEM G A Rm (IDDN) g pF 95 F § A2
1.5 8275 1986 #92 5 R 41> & AP E R F e o % § 2 R¥E 3
Wm? T LA BT FRF N FEY R EERL S F kT
Fr Lo d b > 2 oEF L IDIARg N E ot 1405
=z L RNTACE > 52T LD 173 %2 21 AT G RIEAIE
B bl o ARE G R R AR F L FE LMY
Ao A D 1/15-1/30gW>T R A W% Fk g A4 Aopm s o F o
TRk b 98%14 b e AR AR A ) IR AR R [ KA
2010] » T ™A+ & 4 Dl R L

14 o A R e dF)[Tal et al., 1992] aw=3 @3¢

NP T4-TO EEF AT A FH o~ S A RVEER S PRI AR F)
FEPEFR S ZRER e P IR Lom Bh - R A R R AT ReD

WHEA LR T AR 11,478 A ¢ 2B F R A OR
(NIDDM) £ 17 5 % 6.28% > % 2 3 942 o Hae i3 a5 o 222
B 59-67 £ B A 48R F AR-fRon 2 Be gL p
A4 g 0 40-49 F i 2.80%  50-59 A i 5. T6% » 60-69 & =

L08.38% > T0 ik 10.25% BT mH T L o W e
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FEE FAE AR o Aok M- P T R4l (BMD) 7 A 27 ke/m' s
SlAZE 25 kg/m' W Gk FRAL AR REY F44.59% 0 § 12
WRm R Y F 17970 Faf A 050 5 ) REAR R de i g g AR
AT P 29.51%% 10.17%% D37 5 [ &4 %3 2010]  Fpesw s
Reiz A2 4 & waf A fop (NIDDM) ehe & Bog Fl5 2 - o
oY I RE It o B E SR R 2 e
Tk % E@4c > PP ATy AR L AER L F P P Ve s
(ALT) (&2 $575r i gl Taksk > o ® fkd & (BUN) 2 o oo
AF (Cr) R R 2 3 T REEETT & 135 b 2 85 Fop il T8 2%
RRGFE T LB R L] QPR ST By M E )

DA TR P ET e

18



AP AFP I R o FE LT 0P By BRI R
R R ZHBES BT S ERPFE RSP FFREIF FE
AT s GRS R A T Bl A2 - o XEFETF b4 ATl
10 BRI E-5 BRAY Fr825 4326 Bt ¢ 5£%52H 2029
B~1624 =R H3 ~325 BRP 2 105 B PR 348 5 R

@{ohﬁ_ﬁgi’mﬁﬂ—*ﬁ S-IFR gdus PeRrE R R F EF

R ()R F AL WA At e Fo

2 AL A At By Y ERFRA ST T SHF R

WIEEF N2 ¢ F R E R TR R
B ATk A R AR FRA R  TRAR A F

B 1o R R TR S R R L bk S il
PR E LGk 5 R P TFRaEk (BMD) 5 =27 kg/m’ > BMI
ERIEME (DTGB G (2 )T ST 4 4 PR >

90 &4 %4 8§ >80 oA e A e 7 B [Bureau of Health
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Promotion Database, 2007; International Diabetes Federation,
2005; Tan et al., 2004] - 3Z & v in g e 2 #d0 2 (5|2 3F

B Fli ] el B2 § L2 4 413 oo Fpbaw kg

BMI & ffe &6 2 Huj2 5 05 F A 2 #h ] 3% » 300 5 #ba% 4 2
2 &Rl 5 ARG [Chen et al., 2003] » % - =X 45 ¢8d 2

PR EBADRERLAL VE-LEREE MRS PFERLL A
B -3t b2 ¥ RAFT NI R hESLSE S G
APR ) IZELAETHE
EPIH RS L RAEM R R R TR RN B

£ - Bk R AL PR SR F% T ) EE bl E 2 HA F
(5-mL Vacutainer® STT"s2Becton Dickinsenm, Franklin Lakes, NJ,
USA) P 23 ¥ i & B i L RG] > 2 12 % * 2,500 rpm &
w10 A48 TR FE Y L e E (Becton Dickinson tube) -
F o BRAFGFHFEFER A10-15 A dh o WG E

ERREWAR T L AATREER Y SATE L o R b R

Z_1&w JEE}P\,Dq\,i\.IFBm/EH;E ‘ﬁiﬁai'ggg*?“fq‘%%?%‘%éﬁ
i g tha kg is e (CS06042) -
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Z~KFERA

APt - R A HERA )P EREE FRT A o) P
FoRT A R R R e TS (risk factors) R &0 F P Ed
B A R R B R A BE S KT KRR AR
# (Hepatitis A virus; HAV)¥ B J},‘J’”-\"é:)}%i (Hepatitis B virus;
HBV) 37 1 i s et Fliesin 4 o ek % 5 W4l 4B A 0
THREIDER-F NP RFEARDTH > L EFTRIPFOERES

5o A w sk g e e

- %itd

S s iRl DR R s (ALT) e P i F (BN
vepg e (Cr) &2 o fBE > @ * ik F 4 Beckman = @ ) &
Beckman Synchron CX5 Analyzer p # 4 +7 % (Beckman Instruments,
Inc., Brea, CA, USA) » *Ti#fcip # MBI & "L ¥ Ep " 2 Feh
55 B RES EATRIEE (FRET AR APy A

21 (mean) % %% % £ (standard deviation, SD) i€ # ALT, BUN,

(mean £SD) & *» &l (cutoff value) » § AR s 1 ZT KA 7 A&
CIFRP RS LI A A UL fRERLE
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(mean +SD) » 7RjE v | A 2 2.5 2 8 ~ 2 2.5 ?ﬁa%—'rz‘?—\ A

”

ET A

TR A TR S

Tolenkit A4 g * d SPSS & @ J1ax e SPSS Ver. 8.0.1. %
Z 48 (SPSS Inc., Chicago, IL, USA) % 4 45 5 i 2 i plgihig & o
MFHES e RpF s # % student’ s test; ¥t FHW 5 e
FopE R R g R #ics 7 (one-way ANOVA) » F {8 v g p) @ %
Scheffe’ s procedure T #&=&%"E> 95% 1% 4 % B (confidence
intervals, CIs) o #f3ja # @G A g d HEdk L TiF 8 %

St fEERLELER EREEL (neant SD and mean £ SE) &>
F o XTI RE Y B EEEE L R R 2L
SR EF B AR S 25 18 9.5 F A~ (2.5"-97.5
percentiles) b L @cd=Fp > % P iEF )3 0.05 Plena s £ 5

8+ ehR & (statistically significant) » * 3R EE & %o
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51
“‘3 %

w3 v =8 ALT % 3§ 200 IU/L & 2 #2424 200 mg/dL

i

WP FE L K R i Ak

=

% aoE B EG L RPN AR ENEL R =T

T EEEREL (mneanxSD) B ¥UF % 253 % 97.5

=

= (2.5"-97.5" percentiles) 2t BT 2 T 2 o

Table 1 7 Ip E## n jadihig s » < 45 gend 2
17 ey (B/C ot BRIVt 23 & fiA s B el 4 o
Table 2 H_ik 2 %] {2247 i ~ 3 IRFL %5 - u FVop e

% F R B/C W EaTEAZ 4 LT BHSE (95% Cls) me

\\\?{y

T I (% 2.51% 970 ARDABYS Fhige fF o @
SIERUE R R = SR TR SUELY T SRR S E A A
Table 2 & izt ulfritrt 5 fhHcif e jF» 472 5 A# > &7
ool ] e e B~ P ORELE VREE o R F R n VR
24 AT ERERFE (95% Cls) 244 @ (% 2031 % 97.5
AR 2 BRET P RmEEFEE 1 2 179 [U/L - A
B =20 ik @ Bo] B A 36 At i e EELA

352 1 183 mg/dL 2 B> B B H =20 g e ¥ o A i @ H_9-12



Feehk % o ok § A5 3 34 mg/dL v Bt B E =20 ot
Boddo] B A 36 fonkd LU EREFEL 0.2 1 2.2
mg/dL > # % EA =20 et M EE 3-6 5§ & 5 B/C
i H 463800 5% H 36 KT 2R ME =20 ket o
B AEEVURAEERSEF A& Aem P s Apk o B/CY BEAL
" E #L e Se L 2 (A Table 1) o
L F ERARN ke R T e E R R LR R
bl ¥ BB E g0 ET f - BEE KL (nean = SD)
it f - BHEREEL (meanvE SE) o » Waht % 2.5 3 % 97.0 F A~
= (2.5"-97.5" percentiles) 2t $#ci=m % &1 o Table 3 % %
BT LA A WP AA 2.5 3% 906 F A = (2.5"-97.5"
percentiles) &_: p *&pifgiepeml|s 8 & 38 IU/L~ s EE 5 430
60 & 99 mg/dL 2. B ~ & fi& ¥ E/48.7 2 18 mg/dL ~ & iR TE

4.0.42 1.1 mg/dL ~B/C+ & &_10 3] 34 2. & -
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it

AT YARFE L u BER Y - %Y E (Table 3) &
2 o10.4% > @ 2oy R en fERE AR F R EH 5 M- 8 (Table
2) R gy F g sgiaaR 2 [Gomez et al., 1984; Burritt
et al., 1990; Jagarinec et al., 1998] - % Table 1 * ?7J2-§ 4
DA RRBEASEFESL DR Aen P A4 BT LT RESFE L
ZER S SPRB PaXEFip 7 0 Jagarinec et al. [1998] =R 2
dpdid ZE 3§ 0 E pEIGeE 2 kR S GEE i X AR g

pospepgieps B (ALT) AZdfry PEAL A E AL 2 8
B MR RN e S A Rl I R
2, [Jagarinec et al. 1998; 'Mohamadnejad et al., 2003; Goldie
et al., 1990; Lockitch et al., 1988] - Gomez et al. [1984] &5
FLR R EIRi E AL F AT ED T B E Ldpin o

Jagarinec et al. [1998] «dF2 &7 @ v p+ (Cr) kA& &+
TR TP FSIEA BRI Aeom PPN e RTY P
VURREFR R i Ot E R (13-10 A EEFE) TR PR R o
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Table 1. Serum analytes (mean + SD) by different age groups (N = 4326)
3-6 years 9-12 years  13-15years =20 years

Analytes (N=2029) (N=1624) (N=325) (N=348) p-value’
ALT (IU/L) 12.66 + 11.32 15.88 + 13.68 15.94 + 13.77 25.33+23.73 <0.01
Glucose (mg/dL)  76.15+12.13 81.52+11.0 81.59+10.64 85.33+20.48 <0.01
BUN (mg/dL) 1319+2.91 12.15+257 11.48+2.42 13.88+3.48 <0.01
Creatinine (mg/dL) 0.55+0.12 0.81+0.16 0914014 098+0.24 <0.01
B/C ratio 2474+697 1552+452 13.83+296 13.49+4.70 <0.01

*Using one-way ANOVA, children (3-15 years) versus adults (=20 years).
SD = standard deviation; ALT = alanine aminotransferase;
BUN = blood urea nitrogen; B/C = BUN / creatinine.
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Table 2. Multivariate-adjusted 95% confidence intervals and reference intervals
(5™M-95™ percentiles) based on a multiple logistic regression analysis by sex-specific
(N = 4326)

Male (N = 2138) Female (N = 2188)
Analytes Mean + SE (95% CI)  Mean + SE (95% Cl)  p-value”
ALT (IU/L) 18.83+0.37 (18.11-19.55) 17.01+0.30 (16.42-17.61) <0.01
Glucose (mg/dL) 80.01+£0.32 (79.51-80.66) 78.42+0.30 (78.0-79.14) <0.01
BUN (mg/dL) 13.14+0.06 (13.02-13.26) 12.37 £0.05 (12.21-12.45) <0.01
Creatinine (mg/dL) 0.73+0.005 (0.72-0.74) 0.71+0.004 (0.70-0.72)  0.045
B/C ratio 20.13+0.17 (19.80-20.45) 19.04 +0.16 (18.69-19.31) <0.01
Male (N £2138) Female (N = 2188)

Median ~Rahge” 5"-95" Median  Range 5M_g5™
Analytes percentiles percentiles
ALT (1U/L) 14.0 3-115 8-41 13.0 1-179 7-36
Glucose (mg/dL) 80.0 - ~52-183 61-98 78.0 50-162 60-99
BUN (mg/dL) 13.0 5-26 9-18 12.0 5-34 8.4-17.1
Creatinine (mg/dL) 0.7 0.2-1.9 014-1.2 0.7 0.3-2.2 0.4-1.1
B/C ratio 18.9 6.1-80 10-34 17.5 4.6-60 9.9-32.5

*Using Student’s t test.
SE = standard error; ALT = alanine aminotransferase;
BUN = blood urea nitrogen; B/C = BUN / creatinine.
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Table 3. Estimates of reference ranges for serum analytes (N = 4326)

Mean+SE  SD Median 5"95"  Range Reference

Analytes (95% CI) percentiles range

ALT (IU/L) 17.91+0.24 15.68 14.0 8-38 1-179 3-35
(17.44-18.38)

Glucose (mg/dL) 79.32+0.21 13.60 79.0 60-99 50-183  60-110
(78.91-79.72)

BUN (mg/dL) 12.73+0.04 288 123 8.7-18 5-34 6-22

(12.64-12.81)

Creatinine (mg/dL) 0.71+£0.003 0.70 0.7 04-1.1 0.2-22 0.3-1.0
(0.71-0.72)

B/C ratio 19.56 +0.11 #7585 118.33 10-34 4.6-80 10-20
(19.33-19.78)

SE = standard error; SD = standard deviation;/ALT =alahine aminotransferase;
BUN = blood urea nitrogen; B/C = BUN / creatinine.
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