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Abstract

Gastric cancer is a multifactorial disease with dietary and infection (especially with H. Pylori)
being the most important factors; it shows a remarkable variation in distribution worldwide
and the incidence have fallen dramatically in past decades, nevertheless it ranks fourth
among the commonest cancer and second leading cause of cancer related death, and so
global health problem. The aim of the study is measurement of the serum level of CA 72-4 to
determine its effectiveness in patients with gastric cancer. The serum level of CA 72-4 was
measured in 35 patients with gastric adenocarcinoma preoperative and 8 patients
postoperatively, compared with 25 patients control (chronic gastritis) and 18 health control
by using immunoenzymatic assay (ELISA) kit. X. In this study the median age of patients
with gastric cancer was (53.4 + 13.9) years, with male to female ratio about 1:1.15.
Serological data revealed that the elevated level of serum CA 72-4 was detected in about
48% with 100% specificity, and about 60% sensitivity for advanced disease, the elevated
level of serum CA 72-4 correlate significantly with lymph node involvement, extra-nodal
metastasis, and tumor invasion, (the P value was < 0.01, 0.028, 0.016 respectively),
consequently with disease extension and preoperative stage prediction, the best relationship
was with metastasis (80%) sensitivity. In conclusion, according to the present data, CA 72-4
is a useful marker in detecting advanced gastric cancer, and non-invasive tool in predicting
stage cancer.
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Introduction

Gastric cancer has been described as early as 3000B.C in hieroglyphic inscription and
papyri manuscripts from ancient Egypt, nowadays the gastric cancer is one of the

commonest malignancies worlds wide [1, 2]. Neoplasm of the stomach consist of benign




and malignant tumors, benign tumors are in general rare and the malignant are common,
with about 95% of the latter consisting of adenocarcinoma [3, 4], and in general, the term
gastric carcinoma represent adenocarcinoma of stomach [5].

At histological level, adenocarcinoma of stomach is a malignant epithelial tumor of gastric
mucosa arising from mucus secreting cell at the base of gastric crypt with glandular
differentiation [6]. Overall, gastric incidence and mortality have been fallen dramatically
over the past century; part of decline may be due to the recognition of certain risk factors
such as dietary and environmental factors and helicobacter pylori infection [7, 8].

The other major classification is the WHO classification, usually divides gastric
adenocarcinoma into one of four patterns, despite their histological variability, and the
diagnosis is based on the predominant histological pattern: 1- Tubular adenocarcinoma. 2-
Papillary adenocarcinoma. 3- Mucinous adenocarcinoma. 4- Signet — ring carcinoma. The
WHO classification offers more information which allows Finer division [9]. Gastric
carcinoma is a multifactorial disease; the marked geographical variation, time trends, the
migratory effect and other variations in incidence suggest that environmental or lifestyle
factors are contributors to the etiology of this disease [10,11].

Apart from patients with early gastric cancer, over all prognosis is poor, although the
mortality rate has been dramatically decreasing since 1930 it remains a disease with poor
prognosis and high mortality rate due to advanced disease at time of diagnosis, in the
United State the overall 5 years relative survival rate is about 23%, prognosis in early
gastric cancer for any tumor which is limited to the mucosa is good (90%), but if there is
penetration of sub-mucosa or muscularis layers the prognosis is intermediate [12, 13]. The
aim of the study is to measurement of the serum level of CA 72-4 to determine its

effectiveness in patients with gastric cancer.

Method and Patients

A prospective study was conducted in the period between Decembers 2010 and June
2011, a total of 86 individuals were subjected to the assay, and they were subdivided into
the following main groups. Patients study group: It included (43) patients with histologically
diagnosed stomach cancer. Patient control group: Includes a total of 25 patients with
chronic gastritis and they were endoscopic ally and histologically considered a benign
condition. Healthy control group: Includes 18 healthy subjects who had no manifestations
of gastric diseases as volunteer.

Three to five ml of venous blood was obtained from each subject included in this study and
placed in a sterile plane tube, centrifuged and then the serum is divided into adequate

amount and stored at (-2C) for further processing, and all the sera were thawed when




used. It's a solid phase ELISA based on the sandwich principle, the microwells walls are
coated with a monoclonal (mouse) antibody directed towards a unique antigenic site on a
CA72-4 Molecule.

The aliquot of patient sample is incubated in the coated wall with enzyme conjugate which
is an anti-CA72-4 antibody conjugate with horseradish peroxidase, if sample is positive,
then the Antigen-Antibody reaction will result with subsequent interaction with the enzyme
conjugate, after incubation the unbound conjugate is washed off. The amount of bound
peroxides is proportional to the concentration of CA72-4 in the sample, having added the
substrate solution, the intensity of color developed is proportional to the concentration of
CA72-4 in the patient sample.

The results have been calculated automatically using a 4 Parameter logistic curve fit (4PL)
the concentration of sample can be read directly from the curve. A sample was considered
to be elevated if the concertation value was equal or higher than the normal value which is
in this assay is 3U/dL, and those lower than the normal value was considered normal.
Data were translated to codes using a specially coding sheet, and then into computerized
database structure, statistical analysis was done using SPSS (statistical Package for

Social Science), P value below 0.05 was considered statistically significance.

Results

The study comprises a total of 43 with established gastric adenocarcinoma of which 35
patients with clinical and histological evidence of active disease and additional of 8
patients in the follow up period with no evidence of active disease, and 25 patients control
group (including cases with chronic gastritis), and 18 healthy control individuals. Table (1)
shows the distribution of cases according to age, in this study the of age of patients with
gastric carcinoma in general ranged between (28-77 years) with mean age (53.4+ 13.9
years), the highest percentage (44.1%) of patients is in age group of 60 years and more.
The mean age of the patients control group was 49.1+ 12.9 years and that for healthy

group was (47.16 + 12.9), with P value about (0.135) which considered not significant.




Table 1.
The distribution of cases according to the age.
Age group (year)* Carcinoma Patient control Healthy control
No. % No. % No. %
20-29 years 2 4 3 12 2 11.11
1% 30-39 years 4 9.3 3 12 3 16.67
S
£ 40-49 years 7 16.6 5 20 5 27.78
2
n 50-59 years 11 25.58 7 28 5 27.78
g
S 260 years 19 44.18 7 28 3 16.67
|_
Total 100 43 100 25 100 18
Mean age 53.4+13.9 49.1+129 47.1+12.9

*P Value 0.135 considered non-significant

Table (2) shows the gender distribution of the cases involved in the study groups

with demonstration of the male to female ratio and in carcinoma cases are about

1:1.15.

Table 2.

The distribution of cases in relation to gender

*P=0.689 Carcinoma Patient control Healthy control
Gender No. % No. % No. %
Male 20 46.51 14 56 10 55.56
3 Female 23 53.48 11 44 8 44.44
8
Total 43 100 25 100 18 100
M:F 1:1.15 1.27:1 1.25:8

* P: 0.689 considered not significant between the 3 groups




The distribution of elevated and normal level of CA 72-4 (which is 3U/dL) with the
frequency in the groups enrolled in the study are demonstrated in table (3), this table
shows that 17 patients out of 35 (48.57%) with active disease are positive for the
marker, while none of the patients with chronic gastritis and healthy control have a
value above the normal level for the tumor marker, also no elevated level noticed in

patients during the follow-up period.

Table 3.
The distribution of elevated concentration among preoperative stomach carcinoma,

follow up, chronic gastritis and healthy control groups.

Study group Carcinoma Follow Patient Healthy
stomach up control control
Elevated 17 (48.57%) 0 (0%) 0 (0%) 0 (0%)
Normal 18 (51.43%) 8 25 (100%) 18 (100%)
<
N (100%)
3
Total 35 (100%) 8 25 (100%) 18 (100%)
(100%)

Table (4) demonstrated the elevated level in patient with pre-operative period in
relation to the stage of the disease, which shows that 7 patients out of 14 (50%) with
stage Ill were positive for the presence of the marker, and 8 patients out of 12 (83%)

with stage IV werepositive, while patient with stage Il were negative.




Table 4.

The distribution of elevated level of CA 72-4 according to the stage ofthe disease in
patients with active disease

Disease CAT724 Total
Stages Normal Elevated
Stage I 9 0 9
Stage Il 7 7 14
Stage IV 2 10 12
Total 18 17 35
P 0.001 S

P value is <0.001 considered significant

Table (5), show the relation of elevated level with metastasis, and 7 patients from a
total of 23 with no evidence of metastasis and 10 from 12 patients with metastasis
had elevated level of CA 72-4, with P value about 0.02.

Table 5.
Distribution of serum level of CA 72-4 according to presence orabsence of
metastasis
CA724 Total
Normal Elevated
No metastasis 16 7 23
Metastasis 2 10 12
Total 18 17 35
P 0.028 S

P value: < 0.028 considered significant




Table (6) reveals the elevated level of CA 72-4 in relation to the depth of invasion, which

shows that the sensitivity of the marker increases with deeper invasion , in table (7) the

distribution of normal and elevated serum level is demonstrated in relation to lymphatic

involvement, which shows increased percentage of positive cases with increase lymphatic

involvement, and table (8) shows the positive and to the other groups with sensitivity and
specificity in general, in addition to positive predictive value (PPV) and negative predictive
value (NPV) respectively.

Table 6.

Elevated and normal level of CA 72-4 according to the depth of invasion

Depth of *Serum level of CA724 Total
Invasion
Normal Elevated
T2 10 3 13
T3 7 7 14
T4 1 7 8
Total 18 17 35
0.016 S P

Table 7.

*P value is 0.016 is significant
*T= represent the tumor depth, T, sub serosa, Tz serosa, T4 adjacent structures.

Distribution of normal and elevated serum level of CA 72-4 according to lymph node

invasion

*CA 72-4 TOTAL
Normal Elevated
No 0 0 0
N1 9 2 11
N2 5 9 14
N3 4 6 10
Total 18 17 35

*P value < 0.05

N referred to lymph node, No no regional lymph node metastasis N; metastasis to 1-6

regional lymph node, N2 7-15 lymph node metastasis N3 more than 15 lymph nodes.




Table 8.
Sensitivity and specificity of CA 72-4 marker in gastric cancer

CARCINOMA OTHER TOTAL
GROUP GROUPS
Elevated CA-27- 17 (TP) 0 (FP) 17
4
Normal CA-27- 18 (FN) 51 (TN) 69
4
Total 35 51 86
Sensitivity 48.57%
Specificity 100%
PPV 100%
NPV 73.91%

TP = True Positive FP = False Positive TN = True Negative FN = False Negative

PPV = Positive predictive Value NPV = Negative Predictive value.

Discussion

Malignant diseases in most instances are associated with release of various substances
into biological fluids and spaces, such substances have been termed biological marker, or
more commonly tumor markers, as it's known, cancers still represent a challenging
problem worldwide, many issues including tumor markers have received a considerable
attention with more increase searches and studies about markers to identify their possible
role in cancer management and, in addition to their role in understanding tumor biology in
general [14,15].

In the present study the age of patients with gastric adenocarcinoma ranged between 28-
77 years (mean = 53.4 years) this result was agreed compared to other studies in our
country [16,17]. The age incidence of gastric cancer rises after the 50 years of age and
reaches peak after 60 years of age, its uncommon before the age of 40 years [6].

In this study the peak age incidence was in the age group 60 years and above (44%), the
second frequency was in the age group between 50- 59 (25%) years, which comparable
with other studies [18,19] however the age group 30-39 years consist about (9.3%) which
is younger than mentioned in literatures, and studies [20], this earlier onset of disease is

noticed in our country and could be due to geographical variation.




On the other hand, the male to female ration was about 1:1.15 which is nearly equal, and
which is disagreed with reported statistics worldwide, as they show that the male to female
ratio is nearly 2:1, [21] this may be related to the small population of study in addition to
geographical aspects, as it's agreed with some other Iraqi studies [16,17].

It was found that the percentage of elevated serum level of CA 72-4 in patient with
established gastric adenocarcinoma is nearly 48.7%, previous literatures and authors
reported a percentage of positivity or sensitivity ranging between (16.4-61%), so the
present result is within this range [22, 23]. On the other hand, many workers study and
reported the sensitivity of markers that currently used in gastric cancer, as CEA (15.9-
57%) and CA 19-9 (16.0-44%). In comparing to other markers, CA72-4 has a higher
sensitivity than that of CA 19-9 and CEA [24, 25].

When patients were divided into two groups, group 1 (stage | and stage Il) and group 2
(stage Il and stage 1V), the percentage of positivity was elevated to be about (50%-80%)
for group 2 (advanced disease) and P value < 0.001, which is agreed with other studies
[25, 26].

Furthermore, in other studies that used immune polymerase chain reaction (PCR) method.
When ELISA method was applied on the patients control and healthy control individuals,
no elevated serum level was observed, which gives 100% specificity of the markers, this is
compared with some studies [27].

Other authors reported a percentage of specificity between 90-95% [25] which is although
high but lower than the present result, this may be due to the smaller study population and
specific selection of control groups. In this study by comparing the serum level of CA 72-4
in correlation to number of lymph node involved, it was found that P value is (< 0.05) which
considered statistically significant, and the marker may give a prediction of lymph node
involvement, this result is agreed with that documented by previous studies [28, 29].
Regarding the presence or absence of metastasis, the seroimmunological data revealed,
that only 7 patients out of 25 without metastasis had elevated serum level (30.9%) while
10 patients out of 12 (81.0%) with metastasis with elevated serum level CA72-4 and P
value is < 0.028, which is considered a good indicator for presence of metastasis
preoperatively, and consequently in determining prognosis, and therapy selection, this
result agreed with most of other studies [30, 31].

When the depth of tumor invasion was considered, the results revealed increase
effectiveness with increasing in depth of invasion and a P value of less than 0.016, which
is statistically significant, these results are agreed with some other studies [25, 32]. In the
present study 8 patient postoperatively in the follow up period have been investigated, all
had normal marker level, some of them had undetected serum level of the tumor markers,

whereas other have a detectable serum level but not above the cut-off value, some




workers study the CA 72-4 postoperatively, one of these are Guadagni et al (1992), found
by 3 years follow up of patient post-surgery.

That 7 patients out of 10 with clinical recurrence have elevated serum level of CA 72-4
either prior or concomitant with clinical diagnosis, while serum level of CA 19-9 was
positive in 5 cases and only 2 cases were positive for CEA, and the elevation of CA 72-4
was detected about 297-day s prior to clinical recurrence, furthermore some of these
cases were negative for TAG-72 prior to therapy [33].

Conclusion

According to the present data, CA 72-4 is a useful marker in detecting advanced gastric

cancer, and non-invasive tool in predicting stage cancer.

Ethical Approval
The study was approved by the Ethical Committee.

Conflicts of Interest

The authors declare that they have no competing interests.

Authors’ Contributions
All authors shared in conception, design of the study, acquisition of data, and manuscript

writing, the critical revising and final approval of the version to be published.

References

1. Jemal A, Bray F, Center MW, et al, Global Cancer statistics, cancer J.Clin. 2011;
61:69.

2. Al-Amran F, Hadi N, Lee J, Adrienne J. Expression of IL-32 modulates NF-kB and
p38 MAP kinase pathways in human esophageal cancer. Cytokine. 2013;61(1):
223-227.

3. Shete S, Kim Q, Wu X, Wang X, Dong Q. IL-32 promotes lung cancer cell invasion
and metastasis through p38 MAPK signaling pathway: Cancer-associated
fibroblast-derived. American Journal of BioMedicine, 2018;6(10):685-697.

4. Vinay Kumar, Abul Abbas, Nelson Fausto, etal. Robbins A Textbook of Basic
Pathology, International Edition, 8th Ed. 2007; 15:579-630.

5. Munoz N, Corea P, Cuello C, Duque E, pathologic types of gastric carcinoma in
high and low-risk areas. Int. J. Cancer. 1968; 3:809- 818.

6. Fenoglio-Preiser M, Noffsinger AE, Belli J, Stemmer Mann Gn. Pathologic and
Phenotypic Features of Gastric Cancer. Semin. Oncol. 1996; 23:292-306.




7. Pisan P, Parkin DM, Ferly J. Estimates of The Worldwide Mortality From 8th Major
Cancers In 1985. Implications For Prevention and Projection Of Future Burden. Int.
J. Cancer. 1993; 55: 891.

8. Tsai C, Kim H, Adriennea J. Critical role of IL-32 invasion and metastasis of colonic
cancer through upregulation of matrix metalloproteinase (MMP)-2. American
Journal of BioMedicine. 2018;6(10):661-684.

9. Yousif NG. High-level of Notchl/JAG1 signaling pathway up regulated chemo-
resistance of bevacizumab in colon cancer: Inducing metastasis and poor survival.
Annals of Oncology. 2017;28: iii86-iii87.

10. Youn HS, Koa GH, Chung MH, Lee WK, et al, pathogenesis and prevention of
stomach cancer, J. Korean Med. Sci. 1996;11: 373-385.

11. Correa P. Human gastric carcinogenesis: a multistep and multifactorial process:
First American Cancer Society Award Lecture on Cancer Epidemiology and
prevention. Cancer Res. 1992; 52(24): 6753-6740.

12. Clements DM, Bowrey DJ, Havard TJ. The role of staging investigation for
esophago-gastric carcinoma. Eur. J. Surg. Oncol. 2004; 30(3): 309-312.

13. Kattan MW, Karpen MS, Mazumdar M, et al. Postoperative nomogram for disease
specific survival after RO resection for gastric carcinoma. J. Clin. Oncol. 2003;
21(19): 3647-3650.

14. Al-khirsani H. Relationship of the expression of IL-32 on NF-kB and p-p38 MAP
kinase pathways in human esophageal cancer. Journal of Clinical Oncology. 2012;
4 suppl: 59-59.

15. DeVita JR, Hellman S, Rosenberg SA, et al. Principle and Practice of oncology,
Cancer marker by Schwartz M.K., 1993, 4th Ed. P: 531- 542.

16. Mahmmod MR. Carcinoma of stomach a new diagnostic approach. A thesis
submitted to the Iragi council of medical specialties, department of pathology/
microbiology. College of medicine, university of Baghdad. 2006.

17. Hassan FA. Study the expression of P53 and PCNA in Cag-A positive strain H.
Pylori in gastritis and gastric adenocarcinoma, a thesis submitted to the college of
medicine, university of Baghdad, department of microbiology. 2012.

18. Yousif NG. Differences in the survival rate between premenopausal and post-
menopausal women with gastric cancer: US SEER database. Journal of Clinical
Oncology. 2013;31(15_suppl): €15092-15092.

19. Hussein NRH. Pylori; and gastric Cancer in the Middle East: Anew enigma, W.J.G.
2010; 16(26): 3226-3234.

20. Jemal A, Thomas A, Murray T. Cancer statistics 2002, Conc. J. Clin. 2002; 52: 23-

47.




21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Isaac H, Hogen LH, Coombs D, et al. Gastric carcinoma, Medicine. 2004:1-20.
Ikeguchi M, Katanok, saitou H, et al. Preoperative serum level of CA 72-4 in patient
with gastric adenocarcinoma. Hepatogastroenterology. 1997; 44: 866-871.
Kodama I, Koufaji K, Kawabata S, et al. The clinical efficacy of CA 72-4 as a serum
marker for gastric cancer in comparison with CA 19-9 and CEA. Int. Surg. 19985;
80: 95-98.

Choi SR, Jang JS, Lee JH, et al. Role of serum tumor marker in monitoring for
recurrence of gastric cancer following radical gastrectomy. Dig. Dis. Sci. 2006; 51:
2081-2086.

Ucar E, Semerci E, Hasan U, et al. Prognostic value of preoperative CEA, CA 19-
9, CA 72-4, and AFP levels in gastric cancer. Adv. In Therap. 2008; 25(10): 1075-
1089.

Buda F, Aragona P, Giani G, et al. Pretreatment evaluation of CA 72-4 in patients
with carcinoma of stomach in relation with stage. G. lal. Oncol. 1989: 9(2-3): 62-72.
Joypaul B, Browning M, Newamn E, et al. Comparison of serum CA 72-4 and CA
19-9 level in gastric cancer patients and correlation with recurrence. Am. J. Surg.
1995; 169: 595-599.

Gaspar MJ, Arribas |, Coca MC, Deiz-Alonso. Prognostic value of CEA, CA 19-9
and CA 72 in gastric carcinoma. Tum. Biol. 2001; 22: 318-322.

Marreli D., Roviello F, De Stefano A, et al. Prognostic significance of CEA, CA 19-9
and CA 72-4 preoperative serum level in gastric carcinoma. Oncology. 1999; 57:
55-62.

Ikeguchi M, Katano, Saitou H, et al. Preoperative serum levels of CA 72-4 in
patient with gastric adenocarcinoma. Hepatogastroenterology. 1997; 44: 866-871.
Marrelli D, Pinto E, Stefano A, et al. Preoperative positivity of serum tumor markers
is a strong predictor of haematogenous recurrence of gastric cancer J. Surg.
Oncol. 2001; 78: 253-258.

Aloe S, De Alessandro R, Spila A, et al. Prognostic value of serum and tissue CA
72-4 content in gastric cancer. Int. J. Biol. Mark. 2003; 18(1): 21-27.

Guadagni F, Roseeli M, Amato T, et al. Measurement of tumor associated
glycoprotein 72 (TAG-72) as a serum marker in management of gastric carcinoma.
Canc. Res. 1992; 52: 1222-1227.




