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Early diagnostic value of endoscopic ultrasonography combined
with serum SPINK1 and SPP1 in esophageal cancer®

Huang Chuang, Xie Yumei, Zi Yuanyun, Feng Nan, Jian Mingsheng
(Department of Gastroenterology, Anning First People’ s Hospital, Anning, Yunan 650300, China)

Abstract: Objective To explore the clinical value of endoscopic ultrasonography (EUS) combined with
serum serine protease inhibitor Kazal 1 (SPINK1) and secretory phosphoprotein 1 (SPP1) in early diagnosis of
esophageal cancer. Methods 276 patients from June 2021 to May 2023 were selected as the study objects. 92 cases

of esophageal cancer diagnosed by operation and pathology were esophageal cancer group, another 89 patients
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diagnosed as benign esophageal lesions through tissue biopsy were selected as the benign lesion group, and 95
healthy individuals who underwent physical examinations were collected as the healthy control group, general
information such as age and gender of subjects in three groups were collected and organized; using pathological
results as the gold standard, the accuracy of EUS in diagnosing esophageal cancer was verified; the expression of
serum SPINK1 and SPP1 was compared among the esophageal cancer group, benign lesion group, and healthy
control group; the relationship between the expression of serum SPINK1 and SPP1 in esophageal cancer patients and
their clinical and pathological characteristics was explored; efficacy of EUS combined with serum SPINK1, SPP1
levels for early diagnosis of esophageal cancer was analyzed using receiver operator characteristic curve (ROC
curve). Results Compared with the gold standard, the results of EUS examination showed that 81 cases were
diagnosed with esophageal cancer, 79 cases were diagnosed with benign lesions, 11 cases were missed diagnosed,
and 10 cases were misdiagnosed, with an accuracy rate of 88.40% (160/181); Compared with the healthy control
group and the benign lesion group, the expression levels of serum SPINK1 and SPP1 in the esophageal cancer group
were obviously increased, the expression levels of serum SPINKI1 and SPP1 in the benign lesion group were
significantly higher than those in the healthy control group, the differences were statistically significant (P < 0.05);
Serum SPINK1 expression was linked to tumor diameter > 2 cm, presence of lymph node metastasis, lymph node
positivity, and tissue grading level 3 in patients (P <0.05). Serum SPP1 expression level was related to tumor
diameter > 2 cm, presence of lymph node metastasis, lymph node positivity, and estrogen receptor positivity of
patients (P < 0.05); ROC curve showed that the area under the curve (AUC) of EUS, serum SPINK1, SPP1 levels,
and their combination in the early diagnosis of esophageal cancer was 0.862, 0.834, 0.782, and 0.926, respectively,
the clinical efficacy of the combination of the three in the early diagnosis of esophageal cancer was superior to that
of EUS, serum SPINKI, and SPP1 alone (Z=2.30, Z=3.70, Z=4.23, P=0.022, P=0.000, P=0.000).
Conclusion The expression levels of serum SPINK1 and SPP1 in esophageal cancer patients are abnormally up-
regulated. The combination of EUS and serum SPINK1 and SPP1 has high clinical value in early diagnosis of
esophageal cancer.

Keywords: esophageal cancer; endoscopic ultrasonography (EUS); serine protease inhibitor Kazal 1

(SPINK1); secretory phosphoprotein 1 (SPP1); early diagnosis

R T A R P R B R R R R
—, HEmRE, sz i, SHRA R0
MTRZEraE R, NEEEREIREER, I
Aok, A NER AT AR (endoscopic ultrasonography
EUS) 1N F ARG R B, RIEE
MR ZAVEN, 76 8 i SR R A
NP WA B, Wz, BT LN B
B R BE S AL BRAI g 2 B S IR 2R
A W5 Kazal 1 8 (serine protease inhibitor
Kazal 1, SPINK1) J&—Ffi/rib il H, A #F5EER
W, SPINKI 7845 Fh IS RUAE Aot J v, FLAT fie EAE
FI, SPINKI AT MRg 200, TR S 4 i rh & i
AR T2 AR A S IO, T IR G A L
(2N e I a1 e R T S R 2 | TR A
YRR o AR AR 1 1 (secretory phosphoprotein
1, SPP1) BE—FZIRE b RRIERER, vThE

24

WA . L R 20 TP R 20 530 0 SR
SPP1 25 ZFhIfE, 0. 4NMZERAERS, LLAedn
MOJAT- RSk, e ZAEE TP 3Rk . AR5
T K645 98 113 SPINK 1 A1 SPP1 A /K, BIEH
TFEUS., IfiL ¥ SPINK1 F1 SPP1 FE ik K FBE A6, *f
BT RSB

1 #ARERZE

— B R

VEER 2021 4F- 6 H —2023 45 H T AR 51211 276
Bl EENBF SR . ZFARRILISWN B 92
B, fEREEEA, B840, «aapl, FER
(58.53+8.65) % ; [RIIA HAH UG R A E
BRI -H, 1ER R, F a6, %43
B, 4EH (57.95+8.26) % [l 95 Fil A I 1 &
(32, TENEEREXT IR, W496], Lod6f, 4F

1.1



o5 8 W, A AN BTG A ARG M 2R

TR EE B 77 Kazal 1 BURIIABIBES (1 1 % £ 2R Y LTS N (B

% (58.96+8.87) % . 34lEHE—ERILE, 25
TGt # L (P>0.05), HARHME. WL,
PIAFRUE: SINEEIRIZ, P62 R i
ARHEATEUS, HEBRRE: A HABTRALEME I 8
AN B ECHABNERS I RE E L GIFA A SR
PEVEBRIRT s BT A BRI 5 I FUARS A i G I
SEMR M AE AR A R MR 2% . Il 32l 1
G, ARG EReiZ ot (e
2021-032)
12 FHk
12,1 EBUS A  RHGATEUS, RARI 8hZE .
KA, VR EE R 2% R 22 DO 48798 A A
e AT R, MBS FEE (£ K
Olympus, RS, UM-DP20-25R %) Fl/N ™ BE 4 Sk
(A>T %K. 5. UM-3R, #i % .
20 MHz) B2 A8 7 B K/ e BRI A RS T
TARMAIEER, BB X AR B TS
1.2.2 e 7 SPINK1 #= SPP1 & ik /K F 4 7 %
KR A 2 W REIK I 3 ~ 5 mL, IR s — B

Olympus,

WS B0, DIARARINTE o RJTBEPRAL 47T 5K
KA (L) FRRAE,
iD5], AR MR GG S e W B s alm) & (2™
R FEHARBRA YRR R AR, 555 BLL-
hik2169, BLLI04181E) ABRUEATNE .
1.3 SHitEHE

K JH SPSS 27.0 e it A B AT b 3
BORBER RIS E % (%) Fom, BT YRR
THEGORNIIIEL £ b2 (v xs) Fom, RABRHEER
Jr2Eomh, BB . RAERAR A R g HE xR
(RIAEIY | I3 SPINK1 A1 SPP1 /K, HE— A % 43
Br, RHISNK—q#5 ; AS [A] G PR FLAFAE Y £ 38
FEE IME SPINK1 A1 SPP1 3K /K-, HLHCR ek 56
s PR R 72253815 EUS. LT SPINK1 A1 SPP1 /K F
WA A X R 1 S Wk e, SRIIZ I 1A
FRAE 28 (veceiver operator characteristic curve, ROC
curve) FEATIMAT, JHLPEAEE ST 25 16 br 1 U
FFEREE . P<0.05 WERAGIHEE L,

725+ SpectraMax

F1 SHBE—MEBULE
Table 1 Comparison of general data among the three groups
51/
2] AR %
5 S

AR (n = 92) 48 44 58.53+8.65

RS ZH (n = 89) 46 43 57.95+8.26

{EREXT AL (n = 95) 49 46 58.96+8.87

FIE 0.017 0.32

P 0.996 0.728
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Fbods, ME R %l 88.40% (160/181) . ML 1 95
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Fig.1 Typical cases

£ 2 34HBEMTESPINKF1SPP1 FiAKFELLE
Table 2 Comparison of serum SPINK1 and SPP1 expression among the three groups

HEE

(ng/mL, x+s)
(ng/mL, x+s)

215 SPINK 1 SPP1
BEEH (n=92) 17.16+5.26"? 13.31+4.32"?
RAERASH (n = 89) 12.05+3.52" 9.53+2.82"
{e AT HRZH (n = 95) 8.12+2.23 5.76+1.95
FI§ 128.47 131.98
PIE 0.000 0.000

TE: 1) SR e, ZRAGIHFEL (P<0.05); 2) SRIBFEHILE, ZRAGH#EL (P<0.05),
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Table 3 Relationship between serum SPINK1, SPP1 expression with clinicopathologic features of
esophageal cancer patients (ng/mL, x+ )

Iif5 AP BRARAIE SPINK1 tFAE P{E SPP1 F P&
AR
<60% (n=41) 16.82+4.92 12.55+3.96
0.55 0.582 1.51 0.135
>60% (n=51) 17.43+5.53 13.92+4.61
Jiged B4R
<2 em(n=42) 15.95+4.62 12.13+3.85
2.01 0.047 2.40 0.019
>2 em(n=50) 18.18+5.80 14.31+4.72
TNM 4314
[ A M (n =53) 16.58+4.82 12.62+4.02
1.23 0.222 1.78 0.078
WAV (n = 39) 17.95+5.86 14.25+4.73
WSS R
H(n=49) 18.68+5.91 14.45+4.80
2.93 0.004 2.67 0.009
Je(n=43) 15.43+4.52 12.02+3.78
WRELERRTS
FHME(n = 54) 18.48+5.84 14.46+4.89
2.84 0.006 3.00 0.003
BAME: (n = 38) 15.29+4.43 11.68+3.51
FHM:(n = 51) 18.13+5.78 14.43+4.85
1.96 0.053 274 0.007
B (n = 41) 15.95+4.62 11.92+3.66
EIEA
I 9¢(n=21) 14.05+4.12 11.62+3.58
1% (n=46) 17.02+5.29 7.28¢ 0.001 13.35+4.36 2.82¢ 0.065
M%%(n=25) 20.03+6.15 14.67+4.85
H: PN FES

&4 EUS.IM SPINK1 #1 SPP1 RiZkk F B ihie A BX & 4N R HS BT R BRI IR KN E
Table 4 Clinical value of individual and combined detection of EUS and serum SPINK1 and SPP1 expression levels in
early diagnosis of esophageal cancer

Wi AUC i BRI % FESEREI% 95%CI ZIEFEEL
EUS 0.862 88.04 88.76 0.834 ~0.931 0.768
SPINK 1 Fik7KF 0.834 15.27 ng/mL 67.39 87.64 0.771 ~ 0.885 0.550
SPP1 Fih/KF 0.782 11.29 ng/mL 68.48 87.64 0.715 ~ 0.840 0.561
—“HWE 0.926 92.39 86.52 0.878 ~ 0.960 0.789
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