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Abstract

This cross-sectional, descriptive observational study was carried out for a period of 24 months
from January 2014 to December 2015 in the Department of Pathology and Department of
Surgery, Rajshahi Medical College, Rajshahi for estimation of serum 19-9 level in total fifty four
patients. Histopathological Staging was correlated with the preoperative values of serum CA 19-
9 level. Data were collected by face to face interview, clinical examination and findings of
laboratory investigations. Preoperative serum CA 19-9 levels were estimated by Enzyme Linked
Immunosorbent Assay (ELISA) Method. The study revealed that the colorectal carcinoma was
highest in the 5" and 6" decade and rectal area (46.3%) and male predominance was observed
with male to female ratio being 3:2. A higher incidence of abnormal CA 19-9 level was found in
Dukes’ D (100%) and Dukes’ C (84%) diseases than in Dukes’ B (76%) and Dukes’ A (75%)
stages. The sensitivity of CA 19-9 in correctly detecting advanced stage CRC carcinoma from
those who had early stage of the disease is (36/44) x 100 = 81.8% and its specificity in correctly
excluding those who did not have advanced disease is (2/10) x 100 = 20%. The overall
diagnostic accuracy is calculated to be (36 + 2)/54 = 70.37%. Regarding diagnostic values for
colorectal carcinoma elevated level of serum CA 19-9 can be considered as an important
diagnostic tool for differentiating advanced stage of colorectal carcinoma from its early stage
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Introduction

Colorectal Carcinoma is one of the leading causes
of Cancer-related death.>? Colon Cancer is equally
affects both men and women.? It is the third most
common Cancer in men. In Bangladesh it is the
third most common Cancer in case of male
(10.1%) and fourth (10%) most common Cancer in
case of female. Tumour Markers are used
clinically as an adjunct to diagnosis, staging, and
monitoring of the disease.® Tumour Markers are
proteins released from dying Tumor cells or

produced by neoplastic cells.® CA 19-9 is cancer
antigens that are late markers of colorectal cancer,
with significantly elevated serum concentrations in
case of colon cancer with already developed
metastasis.’ In 99.6% of healthy adults, serum CA
19-9 levels are lower than 37 u /ml. CA 19-9 is not
specific for early detection of colon cancer,
meaning they cannot be used in the diagnosis of
carcinoma in situ.” CA 19-9 is also used in
preoperative staging and postoperative follow-up
of patients, especially patients who are treated
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with chemotherapy. The appearance of elevated
levels of CA 19-9 markers in the serum is in most
cases a sign of recurrence or metastatic lesions in
near environment of the tumor as well as remote
ones.” The CA 19.9 assay level decreases after
therapy and increases in cases of relapse, residual
disease and metastasis.® The Carbohydrate
Antigen 19-9 (CA 19-9) has been described as
potentially useful in the diagnosis of colorectal
carcinoma.>*® Multiple studies have shown that
while elevations in serum CA 19-9 appear to be
useful in the diagnosis monitoring of colonic
carcinoma.’* and in monitoring of colonic
Carcinoma. Elevations of CA 19-9 level correlate
with the degree of tumour differentiation as well
as the extent of tumour mass.'*** A decrease in the
CA 19.9 assay level can indicate a positive
response to therapy and therefore good
prognosis."*” A constant increase of the CA 19.9
assay value often reflects evolution of the Tumor
and a poor response to therapy. Its concentration is
correlated with the Tumor size.”® Thus, tumors of
smaller size have normal serum concentrations of
CA 19.9. Only Tumors greater than 3 cm are
accompanied with high concentration of CA 19.9
antigen.® CA 19-9 increases parallel with tumour
spread, with the highest values recorded in patients
with metastasis."” Increase of its concentration for
a period of few months after the surgery is
speaking in favour of recurrence.'® CA 19-9 levels
is related to tumor grade with the highest levels
found in the more anaplastic tumors. The aim of
detecting the circulating levels of CA 19-9 level is
to provide a critical and update review on the
value of CA 19-9 as apoptotic markers of
colorectal carcinoma and its correlation with
tumour size, histologic type and stage.

Results

Materials and Methods

This Cross sectional, descriptive observational
study was carried out for a period of 24 months
from January 2014 to December 2015 in the
department of Pathology and department of
Surgery, Rajshahi Medical College, Rajshahi for
estimation of serum 19-9 level in total fifty four
patient. All the patients with clinically diagnosed
and later on histopathologically confirmed as
colorectal carcinoma were included in this study
considering excluding criteria like Clinically
suspected patients but not confirmed as colorectal
carcinoma histopathologically and patients with
upper GIT infection, Gall bladder infection,
Hepatic infection Inflammatory bowel diseases,
pancreatitis. A pre-tested questionnaire was used
to collect data from the cases and serum CA 19.9
level will be determined by ELISA method. All
biopsy specimens will be collected in 10%
formalin. Then tissue would be transported to the
department of pathology, Rajshahi medical college
for histopathological examination. Careful gross
examination was done with particular emphasis to
the size, shape and colour of biopsy. The specimen
was subjected to routine examination. The
haematoxylin and eosin stained slides were
critically examined to evaluate histological
features. Histological staging was done with
commonly used histological grading given by
Koss LG & Melamed MR, 2006. Accuracy of a
screening test against an established diagnosis like
Sensitivity, Specificity, Positive predictive value
of the test, Negative predictive value of the test,
Diagnostic accuracy were calculated. The data was
be analyzed with the help of SPSS software
programme.

The study revealed that the colorectal carcinoma was highest in the 5" and 6™ decade and rectal area
(46.3%) and male predominance was observed with male to female ratio being 3:2. In terms of Duke’s
staging, 14.8% were in Stage A, 38.9% in stage B, 35.2% in stage C and 11.1% in stage D. As per TNM
staging 42.6% of the tumours invaded through muscularis propria into subserosa or non-peritonialised
pericolic or perirectal tissue (T3), 38.9% invaded directly into other organs or structures and/or perforates
visceral peritoneum (T4), 16.7% invaded mucularis propria (T2) and only 1.9% invaded submucosa (T1).
In about 59.3% of the tumours, no regional lymph node (LN) metastases took place (NO), in 29.6% cases
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metastases took place to 1-3 pericolic or perirectal LNs (N1), in 5.6% cases metastases occurred in 4 or
LNs (N2). In only 3.7% cases metastases was seen along the vascular trunk of the organ (N3). Metastases
to distant organ occurred in only 4(7.4%) cases (M1) (Table I). Level of CA 19-9 > 37 U/ml was
considered as elevated. Accordingly 81.5% of patients had raised CA 19-9 (Table II). The accuracy or
validity of serum CA 19-9 in differentiating advanced stage of colorectal carcinoma from its early stage is
shown in table Ill. According to the formulae for computation of the components of accuracy, the
sensitivity of CA 19-9 in correctly detecting advanced stage colorectal carcinoma from those who had
early stage of the disease is (36/44) x 100 = 81.8% and its specificity in correctly excluding those who did
not have advanced disease is (2/10) x 100 = 20%. Likewise the positive and negative predictive values of
the serum CA 19-9 are (36/44) x 100 = 81.8% and (2/10) x 100 = 20% respectively. The percentages of
false positive and false negatives are (8/44) x100 = 18.2% and (8/10) x 100 = 80% respectively. The
overall diagnostic accuracy is calculated to be (36 + 2)/54 = 70.37% (Table Ill). In diagnosing of
advanced staged of colorectal carcinoma the tumour marker CA 19.9 and histopathology are almost
comparable (p=0.600).

Table 1. Distribution of patients by tumour staging (n = 54)

Staging Frequency Percentage
Duke’s staging

A 8 14.8
B 21 38.9
C 19 35.2
D 6 111
Total 54 100%
TNM staging

Depth of tumour invasion (T)

T1 1 1.9
T2 9 16.7
T3 23 42.6
T4 21 38.9
Total 54 100%
Extent of nodal metastases (N)

NO 32 59.3
N1 16 29.6
N2 3 5.6
N3 2 3.7
Total 54 100%
Status of distant metastasis (M)

MO 48 88.88

M1 6 1111
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Table 11. Distribution of patients by level of serum CA 19-9 (n = 54)

CA 19-9 (U/ml)

<37
>37

Frequency Percentage
10 18.5
44 81.5

Table I111. Accuracy of CA 19-9 in diagnosing advanced stage of colorectal carcinoma (n=54)

Histopathologic Comment

S. CA 19-9 (U/ml)

Advanced (stage 3 & 4)

Elevated (> 37 U/ml) 36

Not elevated (< U/ml) 8

Total 44
Discussion

The present study focused on frequency of
colorectal carcinoma, their anatomical distribution,
Histologic grading and staging of the diseases and
their correlation with Carbohydrate antigen 19-9
(CA 19-9) serum level. The CA 19-9 is a tumour
associated, but not a tumour specific antigen and is
synthesized by normal human pancreatic and
biliary ductular cells, as well as by gastric,
colonic, endometrial and salivary epithelia' and
has been found in normal seminal fluid saliva,
bile, ovarian cyst fluid, amniotic fluid, gastric and
duodenal secretions, and urine.”® This explains the
elevated level of CA 19-9 in many diseases, raised
against human colonic carcinoma cell line has
been used as a tool for the investigation and
management of  patients with  colorectal
carcinoma.”! The study revealed that the colorectal
carcinoma was highest in the 5" and 6™ decade
and rectal area (46.3%) and male predominance
was observed with male to female ratio being 3:2.
Galante et al in 1996%, Iversen et al in 2005% and
Floyd et al in 1992% reported the peak incidence

Early (stage 1 & 2) Total
8 44
2 10
10 54

in the 6" decade and rectal area and a male
predominance.

In this study a higher incidence of abnormal CA
19-9 level was found in Dukes’ D (100%) and
Dukes’ C (84%) diseases than in Dukes’ B (76%)
and Dukes’ A (75%) stages. Zheng et al. in 2009%
and Abdullah et al in 2013% reported significantly
increased levels of CA 19-9 in patients with
advanced Dukes stage and TNM stage in
colorectal cancer patients. In terms of
histopathological grading 20.37% of the tumours
were poorly differentiated, 44.44% moderately
differentiated and 35.2%  well-differentiated.
Number of cases with colorectal carcinoma had
CA 19.9 levels more than 100 u/ml were 3 in well
differentiated, 5 in moderate differentiated and 9
in Poor differentiated. Zora et al in 2013% reported
higher incidence of abnormal CA 19-9 level in
poor differentiated colorectal carcinoma. In this
study the sensitivity of CA 19-9 in correctly
detecting advanced stage CRC carcinoma from
those who had early stage of the disease is (36/44)
x 100 = 81.8% and its specificity in correctly
excluding those who did not have advanced



disease is (2/10) x 100 = 20%. The overall
diagnostic accuracy is calculated to be (36 +
2)/54=70.37%. Kuusela et al. (1984)® found
sensitivity for the CA 19-9 assay 36%. Colorectal
Working Group of The American Joint Committee
on Cancer (AJCC)® recommend Serial CA 19-9
determination to detect recurring CRC has a
sensitivity of 70-80% and a specificity of 80- 90%.

Conclusion

In the present study, the CA 19-9 levels with TNM
stages in colorectal cancer patients revealed that
increased CA 19-9 level was an indicator of
advanced stage (Dukes C and D). Positivity for
CA 19-9 tumour markers was found to be an
important indicator of advanced stage. Elevated
CA 19-9 values related with the histologic grade.
Poorly differentiated colorectal carcinoma had
mean CA 19-9 values 133.48 U/ml in the study.
Different results available in the literature suggest
that further studies including larger populations
are required.
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