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Abstract:Objective  To establish and verify the reference interval of serum carbohydrate antigen 125
(CA125),carcinoembryonic antigen (CEA) levels and CA125/CEA in healthy adult female population in Luo-
hu area of Shenzhen city. Methods The data of healthy physical examination population from July 2019 to Ju-
ly 2020 were analyzed.the data normality was tested by skewness-kurtosis value,and BOX-COX transforma-
tion was used for non-normal data. The interquartile range method was used to eliminate outliers and then cal-
culate Py to obtain the upper limit of the reference value. The established reference interval was verified by
analyzing the data of healthy adult females in August 2020. Results The upper limit of the reference value of
CA125 level in women aged 20— <C40 was 32. 63 U/mL, the upper limit of reference value of CA125 level in
women aged 40—<C50 was 31.09 U/mL,and the upper limit of reference value of CA125 level in women aged
50—90 was 20. 69 U/mL. The upper limit of the reference value of CEA level in women aged 20— <(30 years
was 2. 58 ng/mL,the upper limit of reference value of CEA level in women aged 30 —<C40 years was 2. 60
ng/ml,and the reference value of CEA level in women aged 40 —<C50 years was 3. 11 ng/mL,the upper limit
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of the reference value of CEA level for women aged 50 —<C60 years was 3. 96 ng/ml,and the upper limit of
reference value of CEA level for women aged 60— 90 years was 5. 76 ng/mL. The upper limit of the reference
value of CA125/CEA in women aged 20— <C40 was 43. 77, the upper limit of reference value of CA125/CEA in
women aged 40—<C50 was 34.51,the upper limit of reference value of CA125/CEA in women aged 50 —<C60
was 18.70,and the upper limit of the reference value of CA125/CEA for women was 13. 72. It was verified
that the test compliance rate of newly estaglished reference intervals for CA125,CEA and CA125/CEA detec-
tion in each age group were all above 90% ,which passed the verification. Conclusion The indirect method to
establish reference interval is suitable for clinical laboratory. There are age differences between the reference

intervals of CA125 and CEA. This study can provide a reference for the diagnosis of gynecological diseases in

women of different ages.
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40 % CA125/CEA Z %0 LR M 43. 30, BEE 3 M. CA125/CEA % (H FIRBE WL, WK 1.

1 FHEFMETHERF BOCCOX TMATFER

AR HEAR AT HetfJm
Eitan n SR
€2 B3 bR Skewness  Kurtosis BIEe trfE2E  Skewness  Kurtosis
CA125 20~90 10 556 —0.37 15.1 U/mL  17.51 U/mL 18.34 545. 05 1.63 0.19 —0.54 0. 81
20~<C30 1587 —0.48 18.22 U/ml  24.17 U/mL 15. 90 357.79 1. 50 0.13 —0. 06 0. 60
30~<740 2 760 —0.41 17.69 U/mL  23.10 U/mL 17.49 414. 42 1. 62 0.15 —0.08 —0.22
40~<250 2 008 —0.37 16.52 U/ml  14.46 U/mL 6.19 56. 63 1. 66 0.19 —0.05 0.95
50~<C60 2435 —0.35 11.56 U/ml.  7.89 U/mL 7.08 84.99 1.58 0.17 —0.03 —0.26
60~90 1 766 —0.34  11.54 U/mL  9.97 U/mL 14. 33 299. 68 1.59 0.17 —0.06 —0.18
CEA 20~90 17 140 —0.11 1.79 ng/ml.  2.36 ng/mL 49. 28 4 140. 36 0. 34 0. 60 —0.02 0.40
20~<30 2 814 0.01 1.27 ng/ml. 0.75 ng/mL 2.23 10. 60 0. 09 0. 54 0.01 —0.01
30~<740 4 397 —0.01 1.32 ng/ml. 1.11 ng/mL 25.91 1 203. 38 0.12 0. 54 0.01 0. 60
40~<50 3159 —0.07 1.6 ng/ml  3.95 ng/mL 51.59 2 815.41 0.27 0. 54 —0.01 0.09
50~<260 2 840 —0.15 1.98 ng/ml.  2.22 ng/mL 15. 60 340. 85 0.45 0.53 —0.02 0.61
60~90 3 930 —0.14 2.69 ng/ml.  2.26 ng/mlL 8. 90 156. 13 0.74 0.51 —0.01 0. 38
CA125/CEA 20~90 10 403 —0.06  13.26 19. 67 17.51 566. 69 2.06 0.71 0. 00 0.59
20~<30 1 560 —0.17 18.70 27.47 17.09 436. 31 2.10 0. 44 —0.01 0.24
30~<<40 2709 —0.16 18. 22 26. 09 15.02 363. 49 2.10 0. 47 —0.01 0.46
40~<50 1973 —0. 06 14. 69 16. 21 6. 66 78.70 2.20 0. 65 0. 00 0.72
50~<C60 2411 —0.11 8.27 8.73 7.43 92.95 1. 66 0. 55 —0.01 1. 09
60~90 1 750 0.08 6. 00 4.43 2.81 14. 90 1.70 0.75 0.01 0. 64

2 BRHENIBRNSEXEMNET

S BR HT
EiEE 7N G @D
n Py Py IQR SN fe/ME
CA125 20~90 10 556 9.07 U/mL 16.85 U/mL 7.78 U/mL 707.10 U/mL 1.89 U/mL
20~<230 1587 10. 80 U/mL 19.72 U/mL 8.92 U/mL 662.70 U/mlL 4,14 U/mL
30~<C40 2 760 10.70 U/mL 19.70 U/mL 9.00 U/mL 707.10 U/mL 4,46 U/mL
40~<C50 2008 9.81 U/mL 18.13 U/mL 8.32 U/mL 197.60 U/mL 2.37 U/mL
50~<260 2 435 7.72 U/mL 13.12 U/mL 5.40 U/mL 146. 60 U/mL 1.89 U/mL
60~90 1766 7.77 U/mL 13.07 U/mL 5.30 U/mL 256.70 U/mL 2.56 U/mL
CEA 20~90 17 140 0.94 ng/mL 2.14 ng/mL 1. 20 ng/mL 217.20 ng/mL 0. 20 ng/mL
20~<C30 2 814 0.76 ng/mL 1. 60 ng/mL 0. 84 ng/mL 8.66 ng/mL 0.21 ng/mL
30~<C40 4 397 0.78 ng/mL 1. 66 ng/mL 0. 88 ng/mL 54.75 ng/mL 0. 20 ng/mL
40~<50 3159 0.91 ng/mL 1. 93 ng/mL 1.02 ng/mL 217. 20 ng/mL 0.20 ng/mL
50~<C60 2 840 1.11 ng/mL 2.37 ng/mL 1.26 ng/mL 58.73 ng/mL 0.27 ng/mL
60~90 3930 1.51 ng/mL 3.23 ng/mL 1.72 ng/mL 53.23 ng/mL 0.33 ng/mL
CA125/CEA 20~90 10 403 5. 30 15.62 10. 32 798.43 0.18
20~<C30 1 560 8. 60 21. 89 13.29 798. 43 1. 90
30~<C40 2709 8. 33 20. 64 12. 31 797.76 1.42
40~-<250 1973 6.59 17.21 10.62 291.48 0. 37
50~<C60 2411 4.15 9.50 5.35 169. 50 0.18

60~90 1 750 3.17 7.35 4.18 50. 38 0.19
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n P P Py IQR SN e /IME
CA125 20~90 10 351 9.14 U/mL 16.74 U/mlL  28.58 U/mL 7.60 U/mL 61.4 U/mL 4.44 U/mL
20~<C30 1 554 10. 87 U/mL 19.60 U/mL  32.63 U/mL 8.73 U/mL 73.16 U/ml.  7.02 U/mL
30~<C40 2 708 10. 81 U/mL 19.62 U/mL  31.35 U/mL 8.81 U/mL 72.12 U/mL  5.39 U/mL
40~<C50 1 944 9.91 U/mL 17.86 U/mL  31.09 U/mL 7.95 U/mL 58.67 U/mL  5.05 U/mL
50~<C60 2 378 7.79 U/mL 13.04 U/mL  20.69 U/mL 5.25 U/mL 35.40 U/mL  4.18 U/mL
60~90 1720 7.88 U/mL 13.04 U/mL  20.54 U/mL 5.16 U/mL 33.25 U/mL  4.20 U/mL
CEA 20~90 16 945 0.95 ng/mL 2.13 ng/mL 3.89 ng/mL  1.18 ng/mL 8.48 ng/mL  0.32 ng/mL
20~<230 2 796 0.76 ng/mL 1. 60 ng/mL 2.58 ng/mL  0.84 ng/mL 4.76 ng/mL  0.26 ng/mL
30~<C40 4 361 0.78 ng/mL 1. 65 ng/mL 2.60 ng/mL  0.87 ng/mL 4.88 ng/mL  0.26 ng/mL
40~<C50 3123 0.92 ng/mL 1.93 ng/mL 3.11 ng/mL 1.0l ng/mL 6.24 ng/mL  0.33 ng/mL
50~<C60 2 808 1.12 ng/mL 2. 34 ng/mL 3.96 ng/mL  1.22 ng/mL 8.60 ng/mL  0.42 ng/mL
60~90 3 894 1.53 ng/mL 3.22 ng/mL 5.76 ng/mL  1.69 ng/mL 11.78 ng/mL  0.56 ng/mL
CA125/CEA 20~90 10 283 5.34 15.51 33.77 10. 17 87. 84 1. 20
20~<230 1 547 8. 60 21.74 43.77 13.14 119. 89 2.71
30~<C40 2 676 8. 36 20. 56 43.15 12. 20 109. 16 2.64
40~<C50 1 940 6.61 16. 99 34.51 10. 38 77.70 1.76
50~<C60 2 369 4.18 9.46 18.70 5.28 38.08 1. 38
60~90 1727 3. 17 7.30 13.72 4.13 22.89 1.31
SRR BER SR G o (B Y B DU 4307 18] BE 2 0 F BT A5 520~90 2 BIAIBR )G n (EIF A RSN ERR BEABR G » (HA9 B,
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3 F 4 ° 3 - )
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S ab o <o B ° e
= 50 s E 5.0 o g S 50 N
o pr to x o
3 ° 3
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A Fig (%) B 3 40 50 60 90 C Fi#R (%)

2.4 CA125.CEA #1 CA125/CEA £ % X [a] (¥ I

E 1

Fi (%)
A CA125 AKCTAE & AR B 4345 5B 9 CEA JKF-7E & 4E I BE) 4345 5C 2 CA125/CEA 76 2 4E Wy BEIK) 435
CA125.CEA #1 CA125/CEA EEEH BN S HIER

e L 2020 AR 8 Ak B AR AR oM AR

SR, FZFEBBEE DA 20 F), K0 H CA125,
CEA 1 CA125/CEA /K3, & 82 2% X [a) Kl

. WL 3,

SER BT AR =902, W56 E @ i, PR [ s A
CA125 f1 CEA AR P60 R 60 2 UL I
AH#E K CA125/CEA {UEE 60~90 2 ANHE. 4%
fEIY B CA125,CEA Fl CA125/CEA # i % % X Ji]

TG 00 45 2R 352 1 75 & SR B ALE 90 06 LA L 56 UE 37 3

x3 CA125.CEA #1 CA125/CEA % # X & 19 18 i

. iy P, T
) o @ (%

CA125 20~90 28.58 U/mL 1202 1141 61 94. 93
20~<240  32.00 U/mlL 380 361 19 95.00

40~<50  31.09 U/mL 254 238 16 93.70

50~90 20.58 U/mL 568 535 33 94. 19

CEA 20~90 3.89 ng/mlL 2227 2005 222 90. 03
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&%k 3 CA125.CEA #1 CA125/CEA 2 X B IEIE
i i - S AR
) (n) (n) Y%

20~<230  2.58 ng/ml. 151 142 9 94, 04

30~<C40  2.60 ng/mlL 360 341 19 94,72

40~<50  3.11 ng/mL 301 283 18 94,02

50~<260  3.96 ng/ml 381 356 25 93. 44

60~90 5.76 ng/mlL 1034 970 64 93.81

CA125/CEA 60~90 13.72 200 186 14 93. 00
3 it it

A= W) 2 2 DX T] J2 e DR e B V7 A1k  fidk s A 0 45 2R 1)
— AR, HAE NS % XA e 26 R
R E B2 B RNE YT . (H R T AR VIRE
BOAVEE S BSER RN, 5 NS5 X E ]
REANIE A I A7 b DX, PR I ST 3 5 A b XA A ) 5 2%
DR oy 2, Mm@ RS ES %
MMERFS ZHEW TR (BEPOENETEYSH
DX I) B AR v k. AR . T B R A B R
AR HL 2% 5, fE LAAE T, DR ot A BF 5% R HH J] 42 3
SEHAE Y 2 2% DX ] ) vk N7 B % X ] A
FH B e 504 e v O 1 B8 i 57 2 % X)L SR T
AK3E A ) A T R4S S 5 ANRER AR O, a8 s
B 5 2 T o A7 S A T 08 R Y B8 T DA
XFBCHE R AT 0 B . TE) 422 3k 57 2 2% XA B OA Oy 2 o
) EHE T AL ST S 2 X ], AR BT 8 9 A T 4K
Tt P v — AF P 2 AT 0 B R RS Lk N B A U 45
I FH e 540 B 8 2 2% X (R, F i B WS/ T 402-2012 3C
P ESR FE B % K A AT RE . A AR KT
90 %6 » D) 35 e DX ] 3 Ao B 00E

CA125 8 N T I PR 0P 5298 19 0 A Fli2 W
CEA J2&— i UL i b 96 b 7540 o 76 0 0 M b 9pd R I
52 7 A 43 EEL I R AN E 8BRS HAh w UL d
R bR 25 W) X AR AT 2 . BN AN A A D
WFFEXF CA125 il CEA 2% XM #E47 1 31, # i
U ST A 29 992 1l felt JE Lo Pk ARG 3 B L K
M<50 2 Lok CA125 /K- EEA R KRR E , >50 2 H
KO- D) B B AR L 5 A BF 5 45 R — B, PARK &
MIBFFE N AT 2 254 1 i B Lo Pk L T A5 1 A B L Pk
CA125 Z % Rl 38.3 U/mL,20~ <30 ¥ N
39.4 U/mL,30~<C40 % & 41. 1 U/mL,40~ <50
%K 35.3U/mL.=>50 %K 27. 8 U/mL, 5458 45
RAFAE 225 J5 AT RE 5 M 3 4G I 2R 4 L AF % BE AT
PR 2T O, B Bl 20T R P R R T i X A A
N B AR B R ot CEA 25 H EIR N
3.53 ng/mL,<{40 # N 2. 73 ng/mL,40~<50 %N

2.99 ng/mL,50~<(60 % & 3. 45 ng/mL,60~< 70
% K 4.00 ng/mL,70~<(80 % 4 4. 80 ng/mL, =80
%0 5. 29 ng/mlL; FE ™4 g sy TV 08 XAk H X 4
PER R AR 8 Be CEA 192 7% X [H], filt & 2 P 20 ~<T40
% CEA K¥EZSHE LIRA 2. 75 ng/mL,40~<50 %
HHA R M 3. 21 ng/mL,50~<60 % ZF#(H IR
4 3.55 ng/mL.,=60 % Z%{H LRHA 5.17 ng/mL,
A DA TR] Ml DX A [F] AF % B 2 2% X AE A 22 5
A B A b L HE ST 36 FH AR M XA B (4 2 % (X ]

A 5E 45 il FE A & M CA125/CEA 7
20~<40 BB HAH LR Ny 43.77,40~<50 % B H1{H
BRA 34.51.50~<C60 S H{H FIRN 18. 70,60~
90 ¥ B H(H LW N 13. 72, W IE Y CA125/
CEA>25. 00 . 82% My b 55 48 i 2 ol 9 & 3,
KOBAYASHI %™ B 55 #i i CA125/CEA 0] LLJH &
e 1] G LR R 45 5 g . CA125/CEA>>25. 00 I, %
PITE S R A B 100 % . R R 91% , Mk
e B Rl 94% ., STIEKEMA %5 238 CA125/
CEA Wiz 1T b1 598 R 1 52707 B 9 0 S 52 Wi, Y
CA125/CEA Il ZE {5 4 25. 00 B, 2 Wr 2 850 K
T30 SRS 6300, T B T CAL125 45 5112
i, H R A N 78%  FE N 50% . CHOL %M %
AR CA125/CEA XF 1 %5 7 6 M 51 55 9 F1 I Ath
b R B SR A B L, CA125/CEA<C90. 7 B 4F
SR E W CA125/CEA<C90. 7 W] RE 12 Wi P 4
I, JU L 0 0 O 0 1 O R A8 bR . H X BB T 0 Il
FHE SR GO N S % X 0] 22 SR KL T aeth T4
WF9E CA125/CEA ZAEH % il 02 75 2o 1Y 48 b, 1M
b ATF 5 A2 2 500 B9 SR 5 i 1 48 B L T B AF
FEAF IS b X A5 R R R

A FE B BRI B 18 b DX fede B B AT £ 1 i T
1 CA125 Fl CEA KF8 2 %4 R 43 il )& 28. 58
U/mL 1 3. 89 ng/mL., 5EIES % E LR 35 U/mL
M 4.70 ng/mL AW B 2R, AP CA125 KF
Z: 2% {H L B Bl G A7 I 10 T & B B R AR CEA K2 %
1B I BR Bl & AF 0% T 5 38 0 s CAL25 H 20~<C50
S LIRS RIS %A L B L R AT,
50~90 % LS % H IR B R CEA h 20~<C
60 ¥ @S HME LIRS EHS % E R LA,
60~90 & W= H M ERA S, U CAI25 Ml
CEA KV HEBRAEHBEVN LR, X EHT
20~<350 % ik B AL TR A BLIR & B A,
A PN 38 R Ah T AR 25 1 50~ 90 % 4 v i E A
Rl 4 28 A s 4 2 RS IR B R KO B R AR b S
M CA125,CEA K- KA 484k, A% 0 i 0 %
o 25 i RN 48 25 )5 At Lok HE AT X LU A 5 & B, CA125
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G K VAR THLH, ZRASITFE L (P<
0.05), 5 MOLINA 210 F1 2 fk 58 22 BF 5 45 SR 1
— B R AT AR X 2 754 (4 B L ME AR PR SR
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