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ARTICLE INFO ABSTRACT
The present study was designed to investigate the efficiency of serum carcinoembryonic
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Received on 111 Nov 2017 colorectal carcinoma (CRC) in Indian patients, as very limited data is available till date
Peer Reviewed on 25 Nov 2017 regarding the same. The Serum levels of tumour markers CEA and CA 19-9 were

analyzed in Colorectal cancer patients and Controls by the ECLIA principle.
We observed significantly elevated levels of CEA / CA 19-9 tumour marker levels in the
CRC patients as compared to the control subjects. This clearly reveals that the

Revised on 13t December 2017
Published on 29t December 2017

combination of CEA and CA-19.9 may contribute significantly to the diagnosis of CRC.

Keywords: . .
] ] Also, increased levels of CEA tumor markers were observed during the early stages of
Tumour staging, Inflammation, )
ECLIA. India. Metastasis cancer, while CA-19.9 tumour marker levels were elevated towards the later stages of
screening cancer development, it can be inferred that, the CEA marker can be used as an effective
tumour marker for screening while CA19.9 tumor marker can be used to assess disease
progression.
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INTRODUCTION:

The incidence of cancer widely
according to the geographic location "2, The
most common cancers observed in the Western

varies

world are those of the lung, colon & rectum and
prostate in men; and breast in women. In India,
the leading cancers are those of the oropharynx,
stomach and esophagus in men and uterine
cervix, breast and oropharynx in women 3],
The incidence of colorectal cancer in the
Western countries have been observed to be
almost eight times that of India . However,
the incidence of colorectal cancer is rapidly
increasing, especially in Asia 43671,

This has been attributed predominantly to the
dietary pattern of the population. The low fat
and high fruit / vegetable content in the Indian
diet as well as the use of certain spices, such as
turmeric (curcumin) may have an anti-oxidant
role in cancer prevention %),

Colorectal cancer (CRC) is caused due to
factors including genetic factors
(accumulation of mutations) and environmental
factors (e.g. composition of diet, obesity,
diabetes  mellitus, smoking, alcohol
consumption). Of late, chronic inflammation
has also been regarded as an important risk
factor for the development of cancer. Recent
data propose a direct effect of inflammation on
growth. Several pro-inflammatory
cytokines released by innate and adaptive
immune cells have been shown to regulate
cancer cell growth and thereby contribute to
tumor promotion and progression 1,

Chronic inflammation is especially apparent in
patients with inflammatory bowel diseases
(IBD), such as Crohn’s disease (CD) and
ulcerative colitis (UC), and have an increased

various

tumor

risk for the development of colitis-associated
CRC depending on the duration and severity of
intestinal inflammation 1%,

There are also genetic influences in different
ethnic groups leading to the development of
hereditary CRC '), The contribution of chronic
inflammation to tumour development has been
widely attributed to its ability to induce
mutations (e.g. through reactive oxygen or
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nitrogen species) !,

In general, most cases of CRC are sporadic
worldwide and hereditary CRC accounts for up
to 15% of all cases [''? Hereditary cancers
usually occur in the younger age group.
Although CRC in the young population may be
more aggressive, if detected during early
stages, young patients can have better overall 5-
year survival rates 13,

The early, reliable diagnosis of CRC is
essential, so that the morbidity and mortality
associated with this condition could be reduced.
Limited data are available regarding the
association between colorectal cancer and the
circulating serum marker
concentrations, namely, carcinoembryonic
antigen (CEA) and carbohydrate antigen 19-9
(CA 19-9) M. CEA is the most widely used
tumor marker for CRC, because it is expressed
at low levels in normal intestinal epithelia but
markedly upregulated in most CRC U415, CEA
affects tumorigenesis by enhancing tumor cell
survival and inducing tumor angiogenesis [16].
Serum CEA is recommended as a prognostic
biomarker for monitoring recurrence of CRC

tumour

following curative resection, and it can be
ordered preoperatively for assistance in staging,
surgical planning, and predicting prognosis
[4,17]

CA 19-9 is an antigen defined by monoclonal
antibody binding to CA 19-9, the tumor surface
marker, Sialyl-Lewis A 3], Serum CA 19-9 is
known to be elevated in subjects with various
gastrointestinal cancers, such as pancreatic,
gastric, hepatic, and biliary tract carcinomas,
and it has also been used as a tumor marker of
CRC in clinical practice, usually accompanied
by CEA !9,

The underlying biologic mechanisms
increased CEA and CA 19-9 in colorectal
adenoma are not fully understood.
Fischbach and Mdssner ! revealed an increase
in tissue concentrations of CEA and CA 19-9
progressing from normal colonic mucosa
through colorectal adenomas to carcinomas.
They also showed that, in the adenoma group,
CEA concentrations increase with increasing

for

yet
[20]




villous component and with the extent of
cellular atypia present, reflecting their special
position in the adenoma-carcinoma sequence.
These results supported the biological
significance of CEA and CA 199 in
carcinogenesis of CRC and its precursors. They
also suggested that the release of tumor
antigens out of tumor tissue may be associated
with tumor vascularity, extent of tumor
necrosis, the activity of tumor cells as measured
by the number of mitotic figures, or tumor
differentiation.

Increases in vascularity, the extent of necrosis,
and the degree of cellular atypia in malignant
transformation process may explain the noted
increase in serum CEA and CA 19-9 in
colorectal adenoma. Given that the risk of
malignant transformation is associated with
size, the extent of villous component, and the
degree of cellular atypia of adenoma, serum
CEA and CA 199 levels may be also
associated with these factors ?!l. Several
previous studies have shown that significantly
higher concentrations of CEA or CA 19-9 are
found in adenoma tissue (which is a precursor
of CRC), as well as CRC tissue, in comparison
to normal mucosa 2922231 However, there have
been limited studies so far with respect to
Indian patients. The present study was designed
to investigate the efficiency of serum
carcinoembryonic  antigen (CEA)
carbohydrate cancer antigen (CA19-9) levels
for diagnosing colorectal carcinoma (CRC) in
Indian patients, and to determine whether the
levels of these antigens vary according to CRN
severity.

and
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MATERIALS AND METHODS
SUBJECTS:

A total of 57 Colorectal cancer patients
diagnosed at Delhi State Cancer Institute,
Delhi, India, were included in this study. The
Serum levels of tumour markers CEA and CA
19-9 were analyzed. The clinical details of the
patients were obtained prospectively from the
medical records. Thirty Seven healthy
individuals served as controls for the study. The
study was approved by the Institutional Review
Board. Informed consent was obtained from all
the subjects.

METHODS:

Tumor markers were measured with an
electrochemiluminescent (ECLIA) assay on
Cobas e411, Roche Diagnostics, Mannheim,

Germany. The reference values were 0 — 4.7
ng/ml for CEA and 0 — 39 u/ml for Cal9-9.

RESULTS:

Of the 57 Colorectal cancer patients included in
the study, elevated CEA and CA 19.9 levels
were observed in 51 % and 25 % of patients
respectively (Table 1). Tumor staging is
performed based on the sixth edition of the
TNM system, published by the American Joint
Committee on Cancer/Union for Internationals
Cancer Control (AJCC/ UICC) 24, Depending
on the tumor staging, patients were divided into
four groups: Stage I, Stage II, Stage III and
Stage IV. The staging of the patients showed a
total number of 29 patients in Stage II, 13
patients in Stage III and 15 patients in Stage IV.
None of the patients belonged to stage I (Table

).

Table 1: Total number of patients on the basis of staging and elevated tumour marker levels

Tumour Total no. No. of patients with No. of patients with elevated
Stage of patients | elevated CEA levels Serum CA-19.9 levels
Stage 11 29 11 02
Stage 111 13 05 02
Stage IV 15 13 10
Total 57 29 (51%) 14 (25%)
[ 225 )




Table 2 shows the total number of samples in
various tumour stages with elevated serum
CEA and serum CA19.9 levels. The average
levels of both CEA and CA-19.9 tumour
markers in stages II, III and IV are depicted in
Table 2. While, in case of healthy controls, the
average CEA and CA19.9 levels were observed
to be 2.4 ng/ml and 11.7 U/ml respectively.
This clearly indicates that patients with
Colorectal cancer exhibit high levels of both
CEA and CA19.9 tumour markers, when
compared to healthy controls. Thus, both CEA
and CA-19.9 tumour markers show high
positive rate among the CRC patients.
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Patients in stages II and III showed elevated
levels of both CEA and CA19.9 tumour marker
levels, as compared to the control subjects.
However, the stage IV patients exhibit
abnormally high levels of both the markers
(Table 2). We observed the average CA19.9
levels to be higher as compared to average CEA
levels in stage IV patients (Table 2). Also, it is
evident from Table 2, that the patients show
increased levels of CEA tumor markers during
the early stages of cancer, while CA-19.9
tumour marker levels are elevated only towards
the later stages of cancer development.

Table 2: Average levels of serum tumor markers at various tumor stages

Tumour stages | Average serum CEA levels | Average serum CA19.9 levels
Stage 11 81 ng/ml 121 U/ml
Stage 111 35 ng/ml 31 U/ml
Stage IV 1420 ng/ml 6614 U/ml
DISCUSSION Israeli study involving 93 patients with

As per the available literature data, elevated
CEA concentrations are associated with higher
rate of any adenoma, advanced adenoma, high-
risk adenoma, advanced Colorectal Neoplasia
(ACRN), overall Colorectal Neoplasia, and
colorectal cancer (CRC) . Elevated CA 19-9
concentrations are also reported to be
associated with higher rate of advanced
adenoma, high-risk adenoma, ACRN, and CRC
4l Elevated levels of both these tumour
markers have been identified as independent
predictors of ACRN [141525],

A literature survey of other studies associated
with serum CEA, CA 19-9, and colorectal
adenoma was carried out. A German study
including 32 patients with colorectal adenoma
and 119 healthy subjects showed that neither
the size of colorectal adenomas nor their
histologic severity influences serum CEA
concentration 2/ However, a Croatian study
including 46 patients with colorectal adenoma
that serum  CEA
concentrations were associated with larger

reported elevated

adenomas, although they were not associated
with multiplicity or degree of dysplasia ?*. An

colorectal adenoma also demonstrated an
increased association of elevated serum CEA
with larger tumor size (>2.3 cm in diameter)
and adenoma with villous component, but not
with severe dysplasia or carcinoma in situ 2],

In Nam HK, et al ], both elevated serum CEA
and CA 199 levels were reported to be
significantly associated with larger lesion size
and multiplicity of adenomas. CEA and CA 19-
9 have not been recommended as screening
tests for CRC, as the sensitivities of these
tumour markers for detecting CRC have been
reported to be very low [17- 28 29,30
according to Nam HK et al [*], elevated serum
CEA and CA 19-9 levels were independent
predictors of ACRN. And, although CEA alone
or CA 19-9 alone may be inappropriate as
screening tests for CRC, they may be useful as
an adjunct to other screening methods, such as
fecal immunochemical test or clinical risk

1. However,

scoring. Further studies are needed to determine
whether serum CEA and/or CA 19-9 are useful
as an adjunct to cancer or ACRN detection.

In the present study, we observed significantly
elevated levels of CEA / CA 19-9 tumour




marker levels in the Colorectal cancer patients
as compared to the control subjects. A high
statistically significant difference in the levels
of serum CEA and CA19-9 between different
disease stages of CRC (P<0.001) have been
reported B! In the present study as well,
patients in stages II and III were observed to
possess elevated levels of both CEA and
CA19.9 tumour marker levels, as compared to
the control subjects. However, the stage III
patients exhibit abnormally high levels of both
the markers. Average CA19.9 levels were
observed to be higher as compared to average
CEA levels in stage III patients.

Studies have also shown that the mean CEA
and CA19-9 serum levels are significantly
higher in patients with regional lymph nodes
involvement and in liver metastases, as
compared to patients without lymph node
involvement and liver metastases. Thus, CEA
and CA19-9, could be used as diagnostic
factors, predicting the severity of CRC and
metastatic status. Both the markers showed
significant sensitivity for the malignant state
when used alone. Also, in this study, the
average age of the subjects included was 45
years. This indicates the incidence of CRC to be
increasing in younger individuals aged < 50
years P23, This is again of serious concern, as
the patients need to undergo colonoscopy with
low cost-effectivity, for primary screening. The
screening of tumour markers such as CEA
and/or CA 19.9, can be highly advantageous in
such instances as an adjunct to CRC screening
for young adults at high risk for ACRN.

CONCLUSION

Our observations clearly reveal that the
combination of CEA and CA-19.9 may
contribute significantly to the diagnostic
potential. Though both the markers show
significant ~ sensitivity for diagnosis of
colorectal carcinoma, when used alone; the
complementation of both CEA with CA 19.9
can increase the sensitivity in the diagnosis of
CRC. Combination of positive information
from both the sources is likely to lead to a more
accurate diagnosis and may therefore improve
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the efficiency of the follow-up and therapeutic
response.

Also, since, increased levels of CEA tumor
markers are observed during the early stages of
cancer, while CA-19.9 tumour marker levels
are elevated towards the later stages of cancer
development. We could predict that CEA
marker can be used as an effective tumour
marker for screening while CA19.9 tumor
marker can be used to assess disease
progression. Therefore, the combination of
these markers will aid in more accurate
diagnosis, which would eventually improve the
efficiency of follow up and therapeutic
response.

ACKNOWLEDGEMENTS

The authors are thankful to the technical staff,
Mr. Pramod, Mr. Sonu, Mr. Saroj, Mr. Pardeep,
Mr. Rakesh and Ms. Chanchal, for their
technical assistance in laboratory testing. The
kits for this study were provided by Roche
Diagnostics, Mannheim, Germany.

REFERENCES
. Maharaj R, Shukla PJ, Sakpal SV, et al. The
impact of hereditary colorectal cancer on the

Indian population. Indian Journal of Cancer,
2014, 52 (4): 538 — 541.

2. Parkin DM, Bray F, Ferlay J, et al. Global

cancer statistics, 2002. CA Cancer J Clin,
2005, 55: 74 — 108.

3. Rastogi T, Devesa S, Mangtani P, et al.

Cancer incidence rates among South Asians
in four geographic regions: India, Singapore,
Uk and US. Int J Epidemiol, 2008, 37: 147 —
160.

4. Nam HK, Le MY, Park JH, et al. Serum CEA

and CA-19.9 levels are associated with the
presence and severity of Colorectal
Neoplasia. Yonsei Med Journal, 2017, 58(5):
918-924.

5. Sung JJ, Lau JY, Goh KL, Leung WK; Asia

Pacific Working Group on Colorectal
Cancer. Increasing incidence of colorectal
cancer in Asia: implications for screening.
Lancet Oncol, 2005, 6:871-6.

6. Kim YH, Noh R, Cho SY, Park SJ, Jeon SM,

Shin HD, et al. Inhibitory effect of metformin




BB itish Journal of Bio-Medical Research Vol.01, Issue 05, Pg.223-229, November-December 2017l

10.

11.

12.

13.

14.

15.

16.

17.

therapy on the incidence of colorectal
advanced adenomas in patients with diabetes.
Intest Res, 2015,13: 145-52.

. Kwon MJ, Kim YS, Bae SI, Park YI, Lee KIJ,

Min JH, et al. Risk factors for delayed post-
polypectomy bleeding. Intest Res, 2015,
13:160-5.

. Sinha R, Anderson DE, McDonald SS, et al.

Cancer risk and diet in India. J Postgraduate
Med, 2003, 49, 222-228.

. Sergei IG, Florian RG, Michael K. Immunity,

inflammation and Cancer. Cell, 2010, 140(6):
883 — 899.

Eun Ran K, Dong Kyung C. Colorectal
cancer in inflammatory bowel disease: The
risk, pathogenesis, prevention and diagnosis.
World J Gastroenterol, 2014, 20(29): 9872-
9881.

Simone R, Subash CG, Madan MC, et al.
Oxidative stress, inflammation, and cancer:
How are they linked? Free Radic Biol Med,
2010, 49(11): 1603-1616.

Lynch  HT, Smyrk T. Hereditary
nonpolyposis colorectal cancer (Lynch
syndrome). An updated review. Cancer,
1996, 78: 1149 — 1167.

O’Connell JB, Maggard MA, Livingston EH,
et al. Colorectal cancer in the young. Am J
Surg, 2004, 187: 343 — 348.

Wang YR, Yan JX, Wang LN. The diagnostic
value of serum carcinoembryonic antigen,
alpha fetoprotein and carbohydrate antigen
19-9 for colorectal cancer. J Cancer Res Ther,
2014,10 Suppl:307-309.

Scurr MJ, Brown CM, Costa Bento DF, Betts
GlJ, Rees BI, Hills RK, et al. Assessing the
prognostic value of  preoperative
carcinoembryonic  antigen-specific T-cell
responses in colorectal cancer. J Natl Cancer
Inst, 2015,107:djv001.

Prager GW, Braemswig KH, Martel A,
Unseld M, Heinze G, Brodowicz T, et al.
Baseline carcinoembryonic antigen (CEA)
serum levels predict bevacizumab-based
treatment response in metastatic colorectal
cancer. Cancer Sci, 2014, 105:996-1001.
Locker GY, Hamilton S, Harris J, Jessup JM,
Kemeny N, Macdonald JS, et al. ASCO 2006

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

update of recommendations for the use of
tumor markers in gastrointestinal cancer. J
Clin Oncol, 2006, 24:5313 - 53127.
Magnani JL. The discovery, biology, and
drug development of sialyl Lea and sialyl
Lex. Arch Biochem Biophys, 2004, 426:122-
31.

Bagaria B, Sood S, Sharma R, Lalwani S.
Comparative study of CEA and CA19-9 in
esophageal, gastric and colon cancers
individually and in combination (ROC curve
analysis). Cancer Biol Med, 2013, 10:148-57.
Fischbach W, Mossner J.  Tissue
concentrations of CEA and CA 19-9 in the
carcinogenesis of colorectal carcinoma
exemplified by the adenoma-carcinoma
sequence. Res Exp Med (Berl), 1988, 188:
101-14.

Morson B. President’s address. The polyp-
cancer sequence in the large bowel. Proc R
Soc Med, 1974, 67(6 Pt 1):451-457.
Rosandic M, Paar V. Prognostic and
therapeutic score for colorectal adenomas and
the role of serum and tissue
carcinoembryonic antigen. Eur J
Gastroenterol Hepatol, 1998, 10:405-409.
Salces I, Vegh I, Rodriguez-Muiioz S, Colina
F, Pérez A, Soto S, et al. Tissue CA-19.9
content in colorectal adenomas and its value
in the assessment of dysplasia. Rev Esp
Enferm Dig, 2004, 96:246-54.

Armstrong WB, et al. editors. Cummings
Otolaryngology Head & Neck Surgery. 5th
ed. Philadelphia: Elsevier Mosby; 2010:
1482-1510.

Azzal HS, Al-Wasiti EA, Qasim BJ. Serum
CEA and CA 19-9 along the colorectal
adenoma - carcinoma sequence. Int J Adv
Res, 2015, 3:1628-1635.

Fischbach W, Mossner J. Do size, histology,
or cytology of colorectal adenomas and their
removal influence serum CEA? Dis Colon
Rectum, 1987, 30:595-9.

Doos WG, Wolff WI, Shinya H, DeChabon
A, Stenger RJ, Gottlieb LS, et al. CEA levels




BB itish Journal of Bio-Medical Research Vol.01, Issue 05, Pg.223-229, November-December 2017l

28.

29.

30.

in patients with colorectal polyps. Cancer,
1975, 36:1996-2003.

Duffy MJ, van Dalen A, Haglund C, Hansson
L, Klapdor R, Lamerz R, et al. Clinical utility
of biochemical markers in colorectal cancer:
European Group on Tumour Markers
(EGTM) guidelines. Eur J Cancer, 2003,
39:718-27.

Palmqvist R, Engardas B, Lindmark G,
Hallmans G, Tavelin B, Nilsson O, et al.
Prediagnostic levels of carcinoembryonic
antigen and CA 242 in colorectal cancer: a
matched case-control study. Dis Colon
Rectum, 2003, 46:1538-44.

Macdonald JS. Carcinoembryonic antigen
screening: pros and cons. Semin Oncol, 1999,
26:556-60.

31.

32.

33.

Stojkovic Lalosevic M, Stankovic S,
Stojkovic M, et al. Can preoperative CEA and
CA19-9 serum concentrations suggest
metastatic disease in colorectal cancer
patients? Hell J Nucl Med, 2017, 20(1):41-
45.

Inra JA, Syngal S. Colorectal cancer in young
adults. Dig Dis Sci, 2015, 60:722-33.

Bailey CE, Hu CY, You YN, Bednarski BK,
Rodriguez-Bigas MA, Skibber JM, et al.
Increasing disparities in the age-related
incidences of colon and rectal cancers in the
United States, 1975-2010. JAMA Surg, 2015,
150:17-22.

How to cite this article:
Anjali Vinocha, Rani Deepak, Rajesh K Grover. Clinical Utility Of Serum CA19.9 And CEA Tumour Markers In
The Diagnosis Of Colorectal Carcinoma. Br J Bio Med Res , Vol.01, Issue 05, Pg.223-229, November-December
2017.ISSN:2456-9739 Cross Ref DOI : https://doi.org/10.24942/bjbmr.2017.177

Source of Support: Nil

Conlflict of Interest: None declared.

o E-prints Service

o Swift Peer Review

¢ Quality Editorial service

¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
» Manuscript accessibility in different formats

( Pdf, E-pub, Full Text)
» Unceasing customer service

Your next submission with British BioMedicine Publishers will reach you the below assets

AVA

B(3

PUBLISHERS &

(S W Inspiing Research & Innovations,

Track the below URL for one-step submission
http://www.britishbiomedicine.com/manuscript-submission.aspx




