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Application value of detection of free heme in rectal mucosal

secretions for early diagnosis of colorectal cancer

WU Meirong', ZHOU Gang™, LI Liang’, ZHOU Jianyu’, LIN Changwei’

(1. Surgery Center 2. Department of Gastrointestinal Surgery, the Third Xiangya Hospital, Central South University, Changsha
410013, China; 3. Department of Emergency Medicine, Hunan Provincial People's Hospital, the First Affiliated Hospital of Hunan
Normal University, Changsha 410016, China)

Abstract

Background and aims: In recent years, free heme (FH) detection has shown good screening
performance in malignant tumor screening. However, currently there is limited research on FH detection
for colorectal cancer, and the sample sizes are small, with poor representativeness. Therefore, this study
was conducted to further evaluate the application value of FH detection in the early diagnosis of
colorectal cancer with a relatively large sample size.

Methods: To analyze the efficacy of FH detection for early diagnosis of colorectal cancer as well as its
universality or specificity, all hospitalized patients suspicious for gastrointestinal malignancy who
underwent FH detection in rectal mucosal secretions from April 2019 to August 2020 in the Department
of Gastrointestinal Surgery at the Third Xiangya Hospital of Central South University and met the
inclusion criteria were included in the study. Clinical data of the patients were collected. The patients
were classified into five groups: the gastrointestinal group (all patients suspicious for gastric or
colorectal cancer), the colorectal group (all patients suspicious for colorectal cancer), the right colon
group (patients suspicious for right-sided colon cancer), the left colon group (patients suspicious left-
sided colon cancer), and the rectum group (patients suspicious rectal cancer). The diagnostic value of FH
detection as well as fecal occult blood test (FOBT), carcinoembryonic antigen (CEA), and carbohydrate
antigen 19-9 (CA19-9) alone or in combination with FH detection were compared among the groups of
patients.

Results: A total of 345 patients were included in the study, among whom there were 291 cases
suspicious for colorectal cancer and 54 cases suspicious for gastric cancer. The results of FH detection
showed that, except for the right colon group, the positive rate of FH detection in malignant tumors of
the gastrointestinal group, colorectal group, left colon group, and rectum group was higher than that of
benign diseases in the same group (all P<0.05). Using pathological results as the gold standard, the
sensitivity of FH detection for diagnosing gastric cancer, colorectal cancer, right colon cancer, left colon
cancer, and rectal cancer was 40.72%, 47.49%, 17.39%, 57.89%, and 72.29%, respectively, and the
difference was statistically significant (P<0.05); the specificity was 80.65%, 78.57%, 84.62%, 73.33%,
and 71.74%, respectively, and the difference was not statistically significant (£>0.05). After excluding
the right colon group, the positive rates of FOBT, CEA, and CA19-9 single detection in malignant
tumors of the gastrointestinal group, colon group, left colorectal group, and rectum group were higher
than those of benign diseases in the respective groups (all P<0.05), but there was no significant
difference in sensitivity and specificity among the groups (all P>0.05). Among the various combined
tests, FH+FOBT was the best combined test considering both sensitivity and cost-effectiveness. The
sensitivity of FH+FOBT for diagnosing gastric cancer, colorectal cancer, left colon cancer, and rectal
cancer was 74.86%, 85.42%, 92.45%, and 97.22%, respectively, and the specificity was 64.91%,
57.78%, 57.14%, and 60.00%, respectively.

Conclusion: The detection results of FH have specificity for the location of tumor development and can
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be used for early diagnosis of left-sided colon cancer, especially rectal cancer, but have limited value for
gastric cancer and right-sided colon cancer. The combination of FH and FOBT detection has advantages

such as economy, simplicity, and high sensitivity, and is a better method for early diagnosis of colorectal

cancer.
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*1 ARSTHEBEFHERNERR (%) ]
Table 1 Results of FH detection in different patient groups [n (%)]

FHEE  90(40.72)  24(19.35) 85(47.49)  24(24.43) 8(17.39) 8(15.38)  77(57.89)  16(26.67) 60(72.29)  13(28.26)
BPE  131(59.28) 100(80.65) 94(52.51)  88(78.57)  38(82.61)  44(84.62)  56(42.11)  44(73.33)  23(27.71)  33(71.74)
X 16.390 19.970 0.072 16.150 23.350
P <0.000 1 <0.000 1 >0.05 <0.000 1 <0.000 1

F2 FHRNXARESSEE HEEEMERISE R ITMN

Table 2 Evaluation of the diagnostic performance of FH detection for different groups of malignant gastrointestinal tumors

TR (%) 40.72 47.49
SR (%) 80.65 78.57
TBH IR (%) 59.28 52.51
BB (%) 19.35 21.43
ZWHEE(%) 121.37 126.06
Youden 454k 21.37 26.06
FREARIER L 2.10 222
FHPEAUSR L 0.74 0.67
PRI (%) 78.95 77.98
BTN (%) 43.29 4835

17.39 57.89 72.29
84.62 73.33 71.74
82.61 42.11 27.71
15.38 26.67 28.26
102.01 131.22 144.73
2.01 32.22 44.73
1.13 2.17 2.56
0.98 0.57 0.39
50.00 82.80 82.19
53.66 44.00 58.93

1 FHEIIZHARESEBETEMENSRETREREILR

Figure 1 Comparison of sensitivity and specificity of FH detection in diagnosing different groups of gastrointestinal malignant

tumors

2.3 FOBT.CEA.CA19-9 )t R EX& FH&

DA H ARG 0 X6 A7 2 485 i o (0 12 W AN RiURK ek
S M HEBR A2 S5 B 4 . FOBT. CEA . CA19-9 K il
RIPHMEREE A . 25 EmdH . E¥4dhaSH
Jo A0 S bR T B T A A AL REEE, 2
S G E L (¥ P<0.05) ($3-5), FOBT
SRXT . AL EE S E RS W R
JRE K 77.18% . 81.08% . 80.82%, 25 TGii
S, [l B A S R A TE W R 25 ] CEA G &5 Rkt
. SEWE. ZrEEWES  EREZEm
WU T Jy 21.52% . 25.29% . 26.40% . 28.75%, %55t
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JE o} 98.80% . 98.59% . 97.37% . 100.00%, 2251
TG 245 L CA19-9 K il &5 S Xt B . &5

g . 72 ¥ S5 W S L W 2 W Y OO
39.34% . 4021% . 41.89% . 36.36%, % 5 JE N
98.80% . 98.59% . 97.37% . 100.00%, # ¥4
R Wik, PR RN 5 FH AR W
J&, FOBT. CEA. CA19-9 (i 6 il 4% 5 76 A [A] (1) fift
B2 B WA W 25 S o e ARG DN B A
F, TGS TE BB A i 5 4 00 B, FOBT A& i (1) sk
BE e, TE B D e A B 80.82% , FE4E HL M .
2 e 45 B g K 8 s v oy ik #1) 77.18% . 81.08%
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65.75% , CEA KW (945 5 B e i, 76 HL s rh g ik
] 100.00% , TE45 s . 2245 i M S e
Al 3k 3 98.59% . 97.37% . 98.80%; JZ Wi FH %
W, AR B AR AT — 5 2= A B 3 59 T FOBT i
5, AHJE, LR P OB R R Gk 72.29% , T
F CEA. CA199 f 28.75% J 36.36%, H CEA Fl
CA19-9 — F 75 % 41V 418 29 hy 25.00% . 40.00% ,
5 FH A 055 5 B8 A0 HE T FOBT R A, ¢ L e 41
U 71.74%, 5 CEA. CA19-9 2k, HEH
1 966 £ 43 51 R 100.00% . 94.44% . Bk A5 A I I
AL TR A, BUREAE T —EWET, fF
SR A S TR R B R R RRURROE e 0 2
FH+CEA+FOBT B¢ & ke U F Bt , X B e . 45 |
Wi ZeVds s . B2 B BURE S 80.00% |

91.67% . 97.17% . 100.00%, * X J& FH+FOBT #;
m, xS . diEWE . LEd . B
Iy N 74.86% . 85.42% . 92.45% . 97.22%, R E
BB J& FH+CEA BR AR, B ke . 45 5B
. AECPY R . E RS B R 55.43% . 64.58% .
73.58% . 81.94%; FEAFRELA KN I, 4850
5 18 FOBT+CEA B A kil , X 8 W . 45 5
B A . B S 9h 77.19% . 73.33% .
78.57% . 80.00%, i fik 1) FH+FOBT+CEA HX & £
W, X E M. SE M. EE g, HEE
Iy W 63.16% . 55.56% . 57.14% . 60.00% , i FH+
FOBT BE 45 #6043 %]}y 64.91% . 57.78% . 57.14% .
60.00% , FH+CEA B¢ & & W W) 2 51 K 75.44% |
68.89% . 64.29% . 65.00% (£%6).

x3 FRASEREFOBTHRMZERR (%) |
Table 3 Results of FOBT detection in different patient groups [n (%)]

FORT H i EEl7Es| Vi S 7] Hind
PR 119(65.75) 15(19.23) 115(77.18) 14(20.90) 90(81.08) 7(16.67) 59(80.82) 5(15.63)
31 62(34.25) 63(80.77) 34(22.82) 53(79.10) 21(18.92) 35(83.33) 14(19.18) 27(84.37)
X 47.230 60.870 54.480 39.730
P <0.000 1 <0.000 1 <0.000 1 <0.000 1
x4 TRAHDEEZFECEARMNERn (%) |
Table 4 Results of CEA detection in different patient groups [n (%)]
CPA B SEHBA Ve S a7Ec] Hind
FFE 45(21.53) 1(1.20) 43(25.29) 1(1.41) 33(26.40) 1(2.63) 23(28.75) 0(0.00)
[l 164(78.47) 82(98.80) 127(74.71) 70(98.59) 92(73.60) 37(97.37) 57(71.25) 26(100.00)
X 18.494 19.146 9.973 9.546
P <0.000 1 <0.000 1 0.002 0 0.002 0
x5 ARHEBECA19-9BMER R (%) |
Table 5 Results of CA19-9 detection in different patient groups [n (%)]
CA190 B ndl ZHBHA Y S 77 Bihd
P e R P R P R i R
FH: 48(39.34) 4(7.41) 39(40.21) 4(8.70) 31(41.89) 1(4.00) 16(36.36) 1(5.56)
31 74(60.66) 50(92.59) 58(59.79) 42(91.30) 43(58.11) 24(96.00) 28(63.64) 17(94.44)
X 18.340 14.734 12.265 4.643
P <0.000 1 <0.000 1 0.002 0 0.0312"

T8 1D FAEAT 1T I SIS , e/ IME> 1 FEAS 40 , (T E S5 IE Y AR 501

Notes: 1) Using continuous adjusted y* test for the theoretical frequency of one cell in the table <5, the minimum value >1, and the sample size >40
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Table 6 Summary of sensitivity and specificity of different

diagnostic methods for different groups of

gastrointestinal malignancies (%)

Ik Hipk SiEWE R4 B

FOBT

TR 65.75 77.18 81.08 80.82

SR 80.77 79.10 83.33 84.38
CEA

U 21.53 25.29 26.40 28.75

SR 98.80 98.59 97.37 100.00
CA19-9

Uk 39.34 40.21 41.89 36.36

RS 92.59 91.30 96.00 94.44
FH+FOBT

IR 74.86 85.42 92.45 97.22

TS 64.91 57.78 57.14 60.00
FH+CEA

U 55.43 64.58 73.58 81.94

RS 75.44 68.89 64.29 65.00
FOBT+CEA

B 73.14 86.11 89.62 88.89

LEEa0 77.19 73.33 78.57 80.00
FH+FOBT+CEA

TR 80.00 91.67 97.17 100.00

G 63.16 55.56 57.14 60.00

3 i i

AR, mTRERERKESHREL, &
DEACE I R, PSR BCE , 3R I 25 8 i 1 &
RS LI, i PSR i N T DUE B2 T
T o AR € [ &5 I e O A 4R M, SRR
>40 % 1475 fE N HEFI>50 2 B9 v fe ARE SE 9 2R 17 4%
H A, H A T B R RN B A R,
R B 2% M XA Ji v AN 2 i, 25 KPR
—, B BAREZREOR, BBk IR
PSS B Ji B2 i Ax Y SRy, E R A5 A S B
I I PR - T B A AR R BRI, 4R
o I R D IR L R L R A
Uit T B, R A L ) — R BT 1A

LR #1005 S0 59 FH R , 75 S S50 B4 98
AL A2 W RS T N B kB AL
R0 JLAEOR, FH RS IR T 46 90 20 05 H T 4
L S A e g ) BT O A, A H TN RO 2 64
FORFEMN, HAATR ., MR ir. KEL. Xk
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WPk A E 5P ES R — By s v S . R AR
fili I, ARWFSEY K TR AR, I AT 2]
B2 EL g 491, S SN RN 9 4 — I R D 2B R
AT B 0 — 25 56 UE FH RS I 7E 25 B g P oE
o RN EERIE . TS . BE e
VEz i . CORE W . B AT 0 R S
R, & B AE X S T Ak S A I FH RS T
BF o, H g RE R T A 40.72%, T 12 % 4R
60.00% , I B8 5 3T 15 i B0 B /& o NS
B RS R Y, FRURE 4 5k 47.49% |
57.89% . 72.29%, 530 WA 0% G [E ),
X Fb B 9 RN 45 1 9 0 FH R 45 5 AT DL M
B, E W PH R DU Y SO B B S T4
1135 73.00% o T 7E A2 2 5 W 98 AT 21 25 W g 1) )
W, &0 ZC 45 I e FH R B RO R T AR
S5 W o K B R 6P BE T I g 1 o S AR gk
A5 FH A, AT DL 4y b 000 B s, A5 3] 5 440
by ROk SRV EE SN 17N @ AN 7R
gk, WX FEEMALEEENTA, BT R
BORBE AL, W2 R, AU i BT B
YR 2%, 38 W] REHE AE SR R 2 W, 1 O™ A
RJFH

Ah, AR EI AT B Al B i A
K H HIHY FOBT . CEA . CA19-9 £ I 5 > X BR
DR B AE . SR ERG 12 Wirik . BRI
45 BAIFE S, FH+FOBT+CEA #8%6 BF fe i, Hk ok
FH+FOBT, {HPIE 2B AR RMB KR, FulE7EH
W i b, FH+FOBT A #8553k 97.22% , JEA
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