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Abstract

Purpose: A variety of serum biomarkers have been applied to the diagnosis, treatment and prog-
nosis monitoring of cancers. So, appropriate reference intervals (RI) of tumour markers are im-
portant for clinicians to make a right clinical practice. In this study, we aimed to establish the Rls
for the carbohydrate antigen 72-4 (CA72-4) measured by the newly developed microarray
chemiluminescence immunoassay (MCI) system in our laboratory. Methods: According to CLSI
EP28-A3, the appropriate statistical analysis method was selected and the RIs were determined
using the indirect method based on the analysis results. A total of 5937 healthy reference indi-
viduals were selected and their serum level of CA72-4 measured by MCI system were analysed in
this study to establish the reference interval. All the test data of the four research projects showed
a skewness distribution. Firstly, gender and age are two important factors influencing the level of
detection value. Next, the data were grouped by gender and age, and the non-parametric percen-
tile method was used to establish the Rls of each group. Results: The results showed the distribu-
tion for serum CA72-4 level was skewed and the serum CA72-4 levels among gender and age sub-
groups were no statistically significant. Thus, the RI of CA72-4 for healthy individuals was 0~13.34
U/mL defined by nonparametric 95th percentile interval, which also had passed through the RI
verification. Conclusion: The novel established RI was more appropriate for the domestic devel-
oped MCI system, which was of great value in medical diagnosis and therapeutic management de-
cision.
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B TH ARG 2 —, LML HER, A BRIEHE Py RUB R S8 T 1 58— K A
[1] [2]. HISEREIRE, BERE LEAERLN 65%, HHIPLE MGk a1 1A 4 30%0 &
H(3][4]. AR, NTIREBEMAAER, BYH TR RS W .

ek, PRI AL AR DNA DL IR A= Prbsic ¥, YT LLR T B s . 2 fi R
WizWi(5] [6] [7] [8] [9]. MHLAAERAZY. BRMY RIRVENHRE s i L35 AE M bric 7 CU7E I PR 5 1312 i F i
AR T MAN0] [11] [12]. BEAUFZHEDRCY, W: CEA. CA19-9. AFP. CAIl2-5 %,
{H2 CAT72-4 A2 B S A 5 A G 1T I 345 g AR A2 [ 13]. CAT72-4 & — P oy T &iid 200 KD (1)
R 1, S H R B DU B72.3 AT BRI CC49 BRI A 44 [ 14] [15].

Fo1EEH MCT R0 R AS ARG CAT2-4 76 1K 12 FHIR 22 LEMIFR IO, 1% R G I AR EED)
THEARA R R (EIERIENIERAE A2/, FA T IS bR ic 4 CA72-4 (1) RIERHAT TIRIE, K
Bk [ Al e N BRI 45 SR B v TG R 45 M RIE 6.9 Uimle fE 5477 i@ a kI, HEEns
FAH S L Elecsys BN, HAHE 32 BORVE T LU RIS . 8 25 2 AN R oG ) 635 [ EEANMAREAS . IE4n
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BATVF T RN, RIFANCZESR, M3 s AL A R A Z 5 [16] [17]. Kk, R4 EBRERILLR
FEhREIL VS AR (S0 CLST A28-A3 H1ISO15189, RI FRI¥EE B JE T 24 1 A RIS & IR T 20 M7 2 428
R T ST BRI R B . IR L, ZE 37 51 HERI MCI R 48R B 6.9 U/ml /E R CA72-4 (Y R R AN G
A G ERIT MCL RS 8 IMTE MR AR LY CAT2-4 B ZH X[,

2. R
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ATGUIE 5 A2 AE 40 BE T D BE B SE B« B 1 R T S AR IE IR AR 2 72 . 53] CLSI A28-A3
SCHFHERE bR, SLXP-001 2 Mg bric ¥ 8 S Al R4, AU HTRI 7 CA72-4 (258, R
HAb R FRiCY 4 CEA. AFP. CA12-5. CA153. CA19-9. TPSA. FPSA. proGRP. f-HCG. NSE #l
PG I/ fEMH S XA Y o Ak, HEBRAR AR 75 G048 5 0 12 B KAV RG0 85, M 2018
F9H 11 HE20194E3 A 11 H, BABERE T 5937 AMEREMEAEATREAR 7T, s 3149 4514,
SRR N 46.78 £13.03 %, A1 2788 A4 ct, PR N 41.05+12.26 & . T Z 5HHEE 758
B, HE TRAERSE, T T SRS RR =N . 2% AT A EmIE CAT24
ACFIRRIRIE 2 . R, #RHE CLSIA28-A3 5 3CfF, Frf S5 8 # % I 5 (55 PRI L M) FIAE 3 (21~30 %/ .
31~40 %, 41~50 %, 51~60 %, 61~70 . 71~80 % Fl 81~93 %)itk47 /34

11762 self-perceived healthy participants

According the exclusion
criteria, 5302 individuals
were excluded

v

v
6460 healthy individuals

Excluding 523 individuals
CA72-4 outliers tested by
Tukey method

v

v

5937 reference individuals

Figure 1. Flow diagram of selection procedures of the reference individuals
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Table 1. Traceability of standard substance, measuring ranges and reference intervals for the microarray chemiluminescence

immunoassay system

=1 AEYRAE#MY . NWESCEMHMEINERESTRZESEXE

B AEIRRT ) FREYI B IR RTE W bR SeA SE XA
AFP (/mL) S A i 3~700 <20.00
CEA (ng/mL) E FAnit 1~300 <5.00
CAI125 (U/mL) % [X Elecsys CA125 I 3.5 x 3000 <35.00
CA199 (U/mL) % [ Elecsys CA19-9 7 % 1000 <35.00
NSE (ng/mL) % K Elecsys Nse 2.6 x 300 <13.00
PG I. (ng/mL) RS 6 x 300 >30.00
PG II. (ng/mL) HERE 2 x 200
PG L/PGIL >3.00
proGRP (ng/mL) RS proGRP 0.03 x3 <0.10
Cyfra21-1 (ng/mL) % [GI% Elecsys Cyfra21-1 0.65 x 200 <3.30
CA15-3 (U/mL) % K Elecsys CA15-3 7~300 <35.00
HCG + # (mIU/mL) % [GI% Elecsys HCG + 8 0.6 x 200 <3.00
TPSA (ng/mL) Bl K b it 1~300 <4.00
FPSA (ng/mL) K bRt 0.2 x50 <1.00
CA72-4 (U/mL) % [K Elecsys CA72-4 0.20 x 400

2.2. FEISEXEEIE

RYE LR bRE, K@M NS CAT2-4 S8 5HISH XTI, LIRIEFNSEX.
WRSH XA CAT2-4 WXL, R LR T 10%, MIGIERF &2k,
2.3. Giit ot

I Giih 554 SPSS 19.0 F1 MedCalc12.7 X 3R BUE i i2E47 4 B, Kolmogorov-Smirnov MR T4
MW CA72-4 MEKFH 045, Turkey 775 TMIBRF % {E, Mann-Whitney U MIR0#r 7R ZE . H
Pearson HE 44 M55 R BOEAL T CAT72-4 MAERY 5 MG ACE M S E . a0 AR B o B St 24 X,
38R JE 2 Kruskal-Wallis &5, 5% R [FIEE R LI CAT2-4 16 L35 K SFHE4T 20 BT - MR 3G CLST A28-A3
AR, ZAESEHR . R 95%EUEE NS EIR.
3. BERE5T1R

SLXP-001 Z itr & 0 Mkl J= 4e Kuloil &, R E W B ETHHDESI AR E L0 E . KRR
iR, CAT2-4 (ZE XA CARER R ZoK, HIXANSHXRIEAE & IRAFLE S 45 3 m KB H
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T2
S, AT NIRFHCH ST CAT2A FIBH KA, JHECTI SRR T 5937 4 HHEEIE

o IR A DAL S RS Tt MCL RGN RS HERS, WK CAT2-4 LG K FHNSH
AN {8 REE S FA MR AR VbR iC ) RIS A AT

B 4%, Kolmogorov-Smirnov MR 275 , CA72-4 (p < 0.001) L3 K P55 & AE IE A0 4 (141 2) o Jl 1 Pearson
FHIRMES W, AR CAT2-4 MG 7K FIEREATFAE B35 M AH G (1] 3) . Hik, CAT2-4 /KPALTAERANE
WAL AN [ AR S 2 T %A GEi 2278 (8 2). BEA, Seit i o CAT72-4 [INLE KSFAEAS [F) 1 1) 22 18] 4
WA G (R 2). ¥ CLSIA28-A3 3, HAESEHTF AT HE CAT2-4 2% E. T RAEE
RIMmRIVER), FUIRAMEH ERRIEAZEE, 1HEASH CAT2-4 (IIZE XN 0~13.34 U/mL, 95%]
BAF X AW A 12.82~13.95 U/mL . % -5 (1275 X A 5E, MG 7K =T 13.34 U/mL K ECZR(KT 10%
(6.52%), AT HTER.

Table 2. The difference analysis of serum levels of CA72-4 in gender and different ages from each age group
= 2. CAT2-4 B9 A7KF MR MR EFIH Z FRENER S

Vi A GR/ME, BRE) P1 P2
21~30 %
BE314) 1.47 (0.21,19.12)
0.54 0.67
1 (591) 1.59 (0.21, 21.40)
31~40 %
B E(708) 1.60 (0.21, 18.85)
0.34 0.07
7 1£(928) 1.67 (0.21, 21.64)
41~50 %
F(972) 1.91 (0.21, 18.86)
0.82 0.63
LPE(712) 2.01(0.22,21.70)
51~60 %
BYET17) 1.89 (0.21, 19.03)
0.46 0.90
2 1%(350) 1.84 (0.23,21.59)
61~70 %
BH©277) 1.75 (0.22, 18.14)
0.60 0.69
ZPE(127) 1.54 (0.25, 18.98)
71~80 %
BE(107) 1.63 (0.21, 15.33)
0.32 0.11
L E(57) 1.42 (0.24,21.16)
81~93 %
T k(54) 1.83 (0.21, 15.11)
0.57 0.73
2 (23) 1.83 (0.21,15.11)

Pl: PEHIZES, P2: AFFRBAFERZESR.
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Figure 2. Frequency distributions of serum levels of CA72-4 (U/mL)
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Figure 3. Scatter plot distributions for serum levels of CA72-4 associated with age

[ 3. SEEMIR%R CAT2-4 KT A A E 5T

B A X E 7 AR A 2 A R IR AR R R R R, S AR AR c A AR T L T 1
TS WA WS 251697« ERT, PR b d5 s LI I 37 Aol 2B ndic P 3 26055 AFP. CEA. NSE.
TPSA. HE4. CA125. CA153. CA19-9. CA72-4 MIiEHE A (SF) [18]. F4k, Bk w5 £,
B I3 I8 AR AR I E S RE 32 W p LA A 2 R SR P A B, BV AE 5 B R A R PR RE R [ 19]
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[20]o MCI il 2 Gt VL 7R AR RE A M) TREA PR w0, A 00 B BE A J5 2 e il e E I 3E 5 AL 22 50k B
PO EANGE G, %A R GEn] Dy 55 B A P B 00 22 R R 2 B2 W AR T I . DR, BT R
SLXP-001 2 it AE WybRic ORI 2 48 7T LA I Dy S8 AR A 3R A58 22 (5 B AN(E A . AT &, 0t 7T
LT CA72-4 WZ % XA, WA B KA 22 W, 167 8 BGRSEAE BV fl . JAh, AHSC
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