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Abstract Original Research Article

Background: Carbohydrate antigen 19-9 (CA19-9) and carcinoembryonic antigen (CEA) have been well recognized as
tumor markers for colorectal cancer. Previous studies suggested that body mass index is inversely associated with the
screening of CEA and CA19-9 levels and may reduce screening sensitivity. Objective: To assess the relation between CEA
& CA 19-9 level and body mass index in colorectal carcinoma. Methods: A Prospective Observational Study was carried out
at Department of Surgery, Dhaka Medical College Hospital (DMCH) from January, 2016 to December, 2016 (12 months).
Cases were purposively selected according to inclusion criteria. Patients are divided group of on the basis of values of CEA
level < 7 ng/dl and > 7 ng/ml, CA 19-9 <37 ng/ml and >37 ng/ml. Body mass index divided three groups which are <18.5,
18.5-24.0 and >24 kg/m”. The quantitative observations were indicated by frequencies and percentages. P values <0.05 were
considered as statistically significant. Results: Total 50 cases majority patients belonged to age 41-50 years in both groups
(CEA <7 ng/ml and >7 ng/ml). The mean age was found 42.5+11.3 years in CEA (<7 ng/ml) group and 40.7+12.1 years in
CEA (=7 ng/ml) group. Male was found 15 (40.5%) in CEA (<7 ng/ml) group and 06 (46.2%) in CEA (=7 ng/ml) group.
Regarding histological type of the patients that tubular adenocarcinoma was 27 (73.0%) in CEA (<7 ng/ml) group and 10
(76.9%) in CEA (=7 ng/ml) group. Majority patients had tumor size <5 cm in both groups, which was 23 (62.2%) in CEA
(<7 ng/ml) group and 07 (53.8%) in CEA (>7 ng/ml) group. Colon tumor was 16 (43.2%) in CEA (<7 ng/ml) group and 07
(53.8%) in CEA (=7 ng/ml) group. Peritoneal metastasis was 04 (2.7%) in CEA (<7 ng/ml) group and 03 (23.1%) in CEA
(=7 ng/ml) group. Liver metastasis was 02 (5.4%) in CEA (<7 ng/ml) group and 02 (15.4%) in CEA (=7 ng/ml) group.
Regarding TNM staging of the patients CEA (<7 ng/ml) group majority 19 (51.4%) patients had TNM stage Il and CEA (>7
ng/ml) group 07 (53.8%) patients had TNM stage Ill. Majority patients had moderate histological differentiation in both
groups, which was 31 (83.8%) in CEA (<7 ng/ml) group and 10 (76.9%) in CEA (=7 ng/ml) group. Mean age was found
43.7+10.5 years in CA 19-9 (<37 ng/ml) group and 41.9+11.1 years in CA 19-9 (>37 ng/ml) group. Colon tumor was 17
(42.5%) in CA 19-9 (<37 ng/ml) group and 06 (60.0%) in CA 19-9 (=37 ng/ml) group. Peritoneal metastasis was 02 (5.0%)
in CA 19-9 (<37 ng/ml) group and 02 (20.0%) in CA 19-9 (>37 ng/ml) group. Liver metastasis was 03 (7.5%) in CA 19-9
(<37 ng/ml) group and 01 (10.0%) in CA 19-9 (>37 ng/ml) group. CA 19-9 (<37 ng/ml) group majority 19 (47.5%) patients
had TNM stage Il and CA 19-9 (>37 ng/ml) group 06 (60.0%) patients had TNM stage III. Almost two third (62.5%)
patients was found tubular adenocarcinoma in CA 19-9 (<37 ng/ml) group and 03 (30.0%) in CA 19-9 (=37 ng/ml) group.
Majority patients had moderate histological differentiation in both groups, which was 32 (80.0%) in CA 19-9 (<37 ng/ml)
group and 09 (90.0%) in CA 19-9 (>37 ng/ml) group. More than three fourth (78.0%) patients had 18.5-24.0 kg/m?, 9
(18.0%) had >24.0 kg/m?and 2 (4.0%) had <18.5 kg/m?. Cut-off values and prognostic significance of CEA and CA19-9. A
higher BMI was shown to be significantly associated with higher plasma volumes. Compared with the normal weight
patients, the patients with BMI >24 had 10-15% higher plasma volumes. The association of BMI with CEA and CA19-9
mass was then investigated. The CEA and CA19-9 mass did not change significantly with increasing BMI, except for CEA
in stage. The proportion of patients with overall abnormal CEA and CA19-9 levels at each cut-off value was decreased with
BMI. CEA evaluation for colorectal cancer, true positive 3 cases, false positive 10 cases, false negative 8 cases and true
negative 29 cases in identification by BMI. Sensitivity of BMI vs CEA was 27.3%, specificity 74.4%, accuracy 64.0%,
positive and negative predictive values were 23.1% and 78.4% respectively. Sensitivity of BMI vs CA 19-9 was 27.3%,
specificity 82.1%, accuracy 70.0%, positive and negative predictive values were 30.0% and 80.0% respectively. Negative
correlation (r= -0.230; p=0.108) between BMI and CEA of colorectal cancer. Conclusion: Inverse correlation was found
between body mass index with CEA and CA -19-9 in colorectal cancer patient, but sensitivity and specificity was low. The
combination of preoperative CEA and CA19-9 levels was useful for predicting prognosis in patients with colorectal cancer.
Keywords: BMI, CEA of colorectal cancer, CEA and CA19-9, Body Mass Index.
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INTRODUCTION

Tumour markers have been commonly
employed for several decades in routine clinical
settings, including diagnosis, predicting prognosis, and
monitoring the effects of treatment. Following the
initial description and characterization in 1965 by Gold
and Freedman, carcinoembryonic antigen (CEA) has
been one of the most extensively investigated markers
for colorectal cancer [1]. Serial measurement of serum
CEA facilitates the detection of recurrent disease with a
sensitivity of 80% and specificity of 70%, providing a
lead time of five months [2]. Carbohydrate antigen 19-9
(CA19-9) and carcinoembryonic antigen (CEA) have
been well recognized as tumor markers for colorectal
cancer [1]. Numerous studies have demonstrated that
colorectal cancer patients with elevated levels of CEA
and CA19-9 have a significantly poorer prognosis
compared with those with normal levels of these tumor
markers [3, 4]. Serial CEA measurements may detect
recurrent colorectal cancer with a sensitivity of 80%
and a specificity of 70% and may provide a lead time of
5 months. CA19-9 has been reported to exhibit a
sensitivity of 70-80% and a specificity of 80-90% [5].
Elevated preoperative CEA values are associated with
more advanced disease and worse outcome following
surgical resection, regardless of the tumor stage and
histological grade [6-8]. Despite the widespread use of
monitoring serum CEA and CA19-9 levels during
follow-up, their accuracy clearly determined. Certain
non-malignant conditions, such as ageing, chronic renal
failure, hypothyroidism, cigarette smoking, chronic
obstructive pulmonary disease and obesity may be
associated with alterations in serum CEA levels [9-13].
The serum CA19-9 levels are also frequently elevated
in patients with various gastrointestinal malignancies,
such as pancreatic, colorectal, gastric and hepatic
carcinomas. In addition, the serum CA19-9 levels may
be elevated in certain non-malignant conditions [14].
According to previous studies, the serum concentration
of soluble tumor markers in obese populations is lower
compared with that in non obese subjects [15, 16]. The
larger vascular volume of obese individuals exerts a
dilutional  effect, a phenomenon known as
hemodilution. Therefore, the aim of this study is to
investigate the association of plasma volume with CEA
and CA19-9 concentration in colorectal cancer patients.
This study will be conducted to evaluate the association
of body mass index (BMI) with serum CEA & CA19-9
concentration in colorectal cancer patients.

LITERATURE REVIEW
History

The accepted model of colorectral cancer
development in that it arises from adenomatous polyps
after a sequence of genetic mutations influenced by
environmental  factors. This adenoma-carcinoma
sequence is based on strong observational evidence
outlined in below;

1. The prevalence of adenomas and carcinomas is
very similar carcinoma patients are about five
years older.

2. The distribution of adenomas in the colon in
the same as that of cancers (70 percent left
sided)

3. When small cancers are studied, they almost
always have adjacent adenomatous tissue.

4. Adenomas are found in a third of specimens
resected for colorectal cancer.

5. Sporadic adenomas are identical to the
adenomas of familial adenomatous polyposis,
which is associated with a 100 percent chance
of colorectal adenocarcinoma unless treated.

6. Langer adenomas are more likely to be
dysplastic and to have higher grades of
dysplasia that the small adenomas.

7. Incidence of colorectal cancer falls within a
screening programme that involves
colonoscopy and polypectomy [17].

Definition

The majority of colorectal cancers are
adenocarcinomas derived from epithelial cells. About
66% of new colorectal cancers arise in the colon and
38% in the rectum [18]. Less common types of
malignant colorectal tumours are carcinoid tumours, Gl
stromal cell tumours, and lymphomas. Increasing age is
the greatest risk factor for sporadic colorectal
adenocarcinoma with 99% of cancers occurring in
people aged 40 years or over.

Incidence

In Sweden, colorectal cancer is the second
most common carcinoma for men after prostate cancer
and for women after breast cancer. During 2007, there
were 5873 new cases of colorectal cancer in Sweden
and rectal cancer accounts for 34% of these cases (1988
new cases in the year 2007). The incidence of rectal
cancer has increased in Sweden between the years 1970
to 2007 (from 15 to 25 new cases per 100000
inhabitants for men and 11 to 18 new cases per 100000
inhabitants for women) (Socialstyrelsens
statistikdatabaser).

Signs and Symptoms
Right sided Tomours: Iron deficiency anaemia,
abdominal mass.

Left Sided Tomours: Rectal bleeding, alteration in
bowel habit, tenesmus, obstruction.

Metastatic Diseases: Jaundice, aascites, hypatomegaly;
other symptoms and signs from rarer sites of metastasis.

There may be considerable overlap between
these symptoms [19].
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Preoperative Investigation

The aim of the preoperative investigation is to
collect sufficient information about the patient and the
tumour to offer an individualized treatment. If possible,
a colonoscopy is performed to detect synchronous

A CT of the abdomen and thorax is performed
to detect distant metastases and a MRI of the rectum or
rectal US is performed to stage the cancer locally. Both
rectal US and MRI can predict T stage with acceptable
sensitivity (77-92%) and specificity (50-74%), but both

tumours in the colon. modalities have difficulties in predicting N stage.
Lymph nodes are judged according to shape and signal,
ID. No. : ; there is, however, a low correlation between lymph

node size and risk of tumour growth [20].

Surgical Treatment

1. Principles of management of colorectal cancer;

2. Assessment of local and distant tumour spread
should be performed both preoperatively and
intraoperatively to allow planning of surgery.

3. Synchronous tumours occur in about 5% of patients
and should be excluded preoperatively.

4. Operations are planned to remove the primary
tumour and its draining locoregional lymph nodes.

5. Histological examination of resected tumours
contributes to decision making regarding the need
for adjuvant therapy [19].
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Fig-2: Distribution of the colorectal cancer by site (After Cancer Research Campaign, 1993)

Fig-3: Cylindrical specimen after APR
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With the TME technique, often in combination
with radiotherapy, local recurrence rates after an
anterior resection have been significantly reduced, but
remain unacceptably high for patients with a low rectal
cancer operated with an APR.

Histopathological staging:
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Fig-4: Stage of colon cancer

OBJECTIVES
General Objective
1. To assess the relation between CEA & CA 19-
9 level and body mass index in colorectal
carcinoma

Specific Objectives
1. To assess interrelation of CEA, CA 19-9 level
and body mass index in colorectal carcinoma
2. To assess how obesity hampers the diagnosis
and prognosis of colorectal carcinoma.

Utilization of results: The results of this study
may help to increase the confidence among the general
and colorectal surgeons about the interrelation between
CEA and CA 19-9 level and obesity in colorectal
carcinoma.

METHODS AND MATERIALS
Study Design: Prospective Observational Study

Place of Study: Department of Surgery, Dhaka Medical
College Hospital (DMCH).

Study Period: January, 2016 to December, 2016 (12
months)

Study Population: All patients with history, sign-
symptoms and clinical examination suggesting
colorectal carcinoma attended in Dhaka Medical
College Hospital for treatment.

Sampling Technique: Purposive sampling (non-
randomized) according to availability of the patients
and strictly considering the inclusion and exclusion
criteria.

Inclusion Criteria
1. Patients of colorectal carcinoma with BMI >16
kg/m2

Exclusion Criteria

1. The exclusion criteria were as follows:

2. Patients with unregistered data on BMI, CEA
and CA19-9,
Inflammatory bowel disease,
Renal insufficiency requiring hemodialysis,
Advanced stage of liver cirrhosis,
Cancer of mucinous or sqamous histology,
Familial adenomatous polyposis,
Synchronous colon cancer.

N AW

Sample size: 50
Sample size was calculated by using following statistics

Z’PQ
@2

Here, Z is the confidence limit, P is the
prevalence rate and Q is 1-P (or, proportion of persons
not suffering from the disease), d is the acceptable
standard error and n is the required sample size.

Z=1.96, P=0.5, Q=0.5, d=0.05

So, n = {(1.96)? x 0.5 x 0.5}/0.05%

Investigation Variables
1. Pre-operative CEA level
2. Pre-operative CA-19-9

Study Procedure

Data was collected with a pre-tested structured
questionnaire containing history, clinical examination,
laboratory investigations, pre-operative, per-operative,
postoperative follow up findings. This study was
conducted to evaluate the association between CEA,
CA 19-9 and body mass index in colorectal cancer
patients. A total of 50 patients of colorectal cancer who
were undergone surgical treatment were enrolled in the
study, between January, 2016 and December, 2016.
Height and weight was objectively measured at
admission and preoperative BMI was calculated as
weight in kilograms divided by height in meters square.
In view of the differences in the recommended BMI
cut-off points for overweight status and obesity, the
following categories was used: lower range of normal
weight (BMI <185 kg/m?), normal weight
(BMI=18.5-24.0 kg/m?) and overweight (BMI >24.0
kg/m?). The baseline serum CEA and CA19-9
concentrations were measured by enzyme immunoassay
in a single laboratory at Bangabandhu Sheikh Mujib
Medical University, Dhaka. The estimated body surface
area was calculated as follows: (body weight) 0.425 x
(height) 0.72 x 0.007184. The CEA and CA19-9 mass
(in micrograms), representing the total amount of CEA
and CA19-9 protein within the circulation was
calculated as serum CEA and CA19-9 concentration X
estimated plasma volume. The estimated plasma
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volume (in liters) was calculated by 5% of the total
body weight. The follow up examinations was included
physical examination, serum carcinoembryonic antigen
levels, chest X-rays, abdominal ultrasonography, or
thoracoabdominal computed tomography performed at
3 month intervals. The association of BMI with CEA &
CA-19-9 concentration, total circulating CEA & CA-
19-9 level and plasma volume was assessed by
determining P-values for trends. Correlation and
regression analyses were performed to calculate the
values and formulas to evaluate the association between
clinical parameters and log-transformed serum levels.
Multiple linear regression analyses were performed to
assess whether clinical parameters significantly
contributed to interpreting serum CEA and CA19-9
levels. Only the variables that was statistically
significant (P<0.05) in the Pearson's linear regression
analysis was included in the multiple linear regression
model. A stepwise method was used to select the
explanatory variables based on analysis of variance.

Follow up of the patient

The patients were followed up at 3 month. The
follow-up examinations were included history, physical
examination, BMI, serum carcinoembryonic antigen
levels, CA 19-9, X-rays chest P/A view, abdominal
ultrasonography, or thoracoabdominal computed
tomography performed at each schedule.

Data Collection Procedure

Data was collected with a pre-tested structured
questionnaire containing history, clinical, laboratory
investigations, pre-operative, per-operative findings and
complications.

Data Analysis

Statistical analyses were carried out by using
the Statistical Package for Social Sciences version 17.0
for Windows (SPSS Inc., Chicago, Illinois, USA). The
mean values were calculated for continuous variables.
The quantitative observations were indicated by
frequencies and percentages. Chi-Square test was used
to analyze the categorical variables, shown with cross
tabulation. Student t-test was used for continuous
variables. ANOVA test was used to analyze the
continuous variables, shown with mean and standard
deviation. P values <0.05 was considered as statistically
significant.

Ethical Consideration

Informed written consent was taken from the
patient or patient’s guardian after duly informing the
procedure of treatment, anticipated result, possible
advantages,  disadvantages and  complications
considering all ethical issues. Confidentiality was
maintained both verbally and documentary by using
separate locker and computer pass ward.

RESULTS

Total 50 cases majority patients belonged to
age 41-50 years in both groups (CEA <7 ng/ml and >7
ng/ml). The mean age was found 42.5+£11.3 years in
CEA (<7 ng/ml) group and 40.7+12.1 years in CEA (>7
ng/ml) group. Male was found 15 (40.5%) in CEA (<7
ng/ml) group and 06 (46.2%) in CEA (=7 ng/ml) group.
Regarding histological type of the patients that tubular
adenocarcinoma was 27 (73.0%) in CEA (<7 ng/ml)
group and 10 (76.9%) in CEA (=7 ng/ml) group.

Table-1: Association between CEA with age (n=50)

Age (years) | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %

<30 05 13.5 02 15.4

31-40 09 24.3 04 30.8

41-50 13 35.1 05 38.5

51-60 10 27.0 02 15.4

Mean+SD 42.5+11.3 40.7£12.1 0.629™

ns=not significant
P value reached from unpaired t-test

Table-1 shows age distribution of the patients.
It was observed that majority patients belonged to age
41-50 years in both groups (CEA < 7 ng/ml and CEA >
7 ng/ml group). The mean age was found 42.5+11.3

years in CEA (<7 ng/ml) group and 40.7+12.1 years in
CEA (=7 ng/ml) group. The mean difference was not
statistically significant (p>0.05) between the groups.
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Fig-5: Bar diagram shows association between CEA with sex of the study patients
p=0.742
P value reached from Chi square test

Regarding sex distribution of the patients. It
was observed that male was found 15 (40.5%) in CEA
(<7 ng/ml) group and 06 (46.2%) in CEA (=7 ng/ml)

group. Male female difference was not statistically
significant (p>0.05) between the groups (Figure-5).
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Fig-6: Bar diagram shows association between CEA with histological type of the study patients p=0.989
P value reached from Chi square test

Regarding histological type of the patients. It
was observed that tubular adenocarcinoma was 27
(73.0%) in CEA (<7 ng/ml) group and 10 (76.9%) in

CEA (>7 ng/ml) group. The difference was not
statistically significant (p>0.05) between the groups
[Figure-6].

Table-2: Association between CEA with tumor size (n=50)

Tumor size (cm) | CEA (<7 ng/ml) | CEA (7 ng/ml) | P value
(n=37) (n=13)
n % n %
<5 23 62.2 07 53.8 0.456"
>5 14 37.8 06 46.2

ns=not significant
P value reached from Chi square test

Table-2 shows tumor size of the patients. It
was observed that majority patients had tumor size <5
cm in both groups, which was 23 (62.2%) in CEA (<7

between the groups.

Table-3: Association between CEA with tumor location (n=50)

Tumor location | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %
Colon 16 43.2 07 53.8 0.509™
Rectum 21 56.8 06 46.2

ns=not significant
P value reached from Chi square test

ng/ml) group and 07 (53.8%) in CEA (=7 ng/ml) group.
The difference was not statistically significant (p>0.05)
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Table-3 shows tumor location of the patients. ng/ml) group. The difference was not statistically
It was observed that colon tumor was 16 (43.2%) in significant (p>0.05) between the groups.
CEA (<7 ng/ml) group and 07 (53.8%) in CEA (=7

Table-4: Association between CEA with peritoneal metastasis (n=50)

Peritoneal metastasis | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %
No 36 97.3 10 76.9 0.019°
Yes 01 2.7 03 23.1
s= significant

P value reached from Chi square test
Table-4 shows peritoneal metastasis of the CEA (=7 ng/ml) group. The difference was statistically
patients. It was observed that peritoneal metastasis was significant (p<0.05) between the groups.
04 (2.7%) in CEA (<7 ng/ml) group and 03 (23.1%) in

Table-5: Association between CEA with liver metastasis (n=50)

Liver metastasis | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %
No 35 94.6 11 84.6 0.253™
Yes 02 5.4 02 15.4

ns=not significant
P value reached from Chi square test

Table-5 shows liver metastasis of the patients. ng/ml) group. The difference was not statistically
It was observed that liver metastasis was 02 (5.4%) in significant (p>0.05) between the groups.
CEA (<7 ng/ml) group and 02 (15.4%) in CEA (>7

Table-6: Association between CEA with TNM stage (n=50)

TNM stage | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %
[ 08 21.6 01 7.7 0.015°
I 19 51.4 02 15.4
1l 08 21.6 07 53.8
v 02 5.4 03 23.1
s=significant

P value reached from Chi square test

Regarding TNM staging of the patients. It was group 07 (53.8%) patients had TNM stage Ill. The
observed that in CEA (<7 ng/ml) group majority 19 difference was statistically significant (p<0.05) between
(51.4%) patients had TNM stage Il and CEA (>7 ng/ml) the groups (Table-6).

Table-7: Association between CEA with histological differentiation (n=50)

Histological differentiation | CEA (<7 ng/ml) | CEA (=7 ng/ml) | P value
(n=37) (n=13)
n % n %
High 03 8.1 01 7.7 0.753"™
Moderate 31 83.8 10 76.9
Poor 03 8.1 02 154

ns=not significant
P value reached from Chi square test

Table-7 shows histological differentiation of which was 31 (83.8%) in CEA (<7 ng/ml) group and 10
the patients. It was observed that majority patients had (76.9%) in CEA (=7 ng/ml) group. The difference was
moderate histological differentiation in both groups, not statistically significant (p>0.05) between the groups.
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Table-8: Association between CA 19-9 with age (n=50)

Age (years) CA 19-9 (<37 ng/ml) CA 19-9 (=37 ng/ml) P value
(n=40) (n=10)
n % n %

<30 06 15.0 01 10.0

31-40 08 20.0 05 50.0

41-50 15 37.5 03 30.0

51-60 11 275 01 10.0

Mean+SD 43.7+£10.5 41.9+411.1 0.633"™

ns=not significant
P value reached from unpaired t-test

Table-8 shows age distribution of the patients. years in CA 19-9 (=37 ng/ml) group. The mean
It was observed that mean age was found 43.7+10.5 difference was not statistically significant (p>0.05)
years in CA 19-9 (<37 ng/ml) group and 41.9+11.1 between the groups.
ECA 19-9 (<37 ng/ml)
70.0 7 B CA 19-9 (=37 ng/ml) 60.0
60.0 -
50.0 50.0
50.0 A
> 40.0
50 40.0
S 300 -
£ 200 1
10.0 -
0.0 .
Male Female
Sex

Fig-7: Bar diagram shows association between CA 19-9 with sex of the study patients
p=0.566, P value reached from Chi square test

Regarding sex distribution of the patients. It ng/ml) group. Male female difference was not
was observed that male was found 16 (40.0%) in CA statistically significant (p>0.05) between the groups
19-9 (<7 ng/ml) group and 05 (50.0%) in CA 19-9 (>37 (Figure-7).

Table-9: Association between CA 19-9 with tumor size (n=50)

Tumor size | CA 19-9 (<37 ng/ml) | CA 19-9 (>37 ng/ml) | P value
(n=40) (n=10)
n % n %
<5 25 62.5 05 50.0 0.470™
>5 15 37.5 05 50.0

ns=not significant
P value reached from Chi square test

Table-9 shows tumor size of the patients. It (<37 ng/ml) group and 05 (50.0%) in CA 19-9 (>37
was observed that majority patients had tumor size <5 ng/ml) group. The difference was not statistically
cm in both groups, which was 25 (62.5%) in CA 19-9 significant (p>0.05) between the groups.

Table-10: Association between CA 19-9 with tumor location (n=50)
Tumor location | CA 19-9 (<37 ng/ml) | CA 19-9 (=37 ng/ml) | P value
(n=40) (n=10)
n % n %
Colon 17 425 06 60.0 0.320™
Rectum 23 57.5 04 40.0

ns=not significant
P value reached from Chi square test
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Table-10 shows tumor location of the patients. (>37 ng/ml) group. The difference was not statistically
It was observed that colon tumor was 17 (42.5%) in CA significant (p>0.05) between the groups.
19-9 (<37 ng/ml) group and 06 (60.0%) in CA 19-9

Table-11: Association between CA 19-9 with peritoneal metastasis (n=50)

Peritoneal metastasis | CA 19-9 (<37 ng/ml) | CA 19-9 (=37 ng/ml) | P value
(n=40) (n=10)
n % n %
No 38 95.0 08 80.0 0.117"™
Yes 02 5.0 02 20.0

ns= not significant
P value reached from Chi square test

Table-11 shows peritoneal metastasis of the (20.0%) in CA 19-9 (=37 ng/ml) group. The difference
patients. It was observed that peritoneal metastasis was was not statistically significant (p>0.05) between the
02 (5.0%) in CA 19-9 (<37 ng/ml) group and 02 groups.

Table-12: Association between CA 19-9 with liver metastasis (n=50)

Liver metastasis | CA 19-9 (<37 ng/ml) | CA 19-9 (=37 ng/ml) | P value
(n=40) (n=10)
n % n %
No 37 92.5 09 90.0 0.794"™
Yes 03 7.5 01 10.0

ns=not significant
P value reached from Chi square test

Table-12 shows liver metastasis of the patients. (>37 ng/ml) group. The difference was not statistically
It was observed that liver metastasis was 03 (7.5%) in significant (p>0.05) between the groups.
CA 19-9 (<37 ng/ml) group and 01 (10.0%) in CA 19-9

Table-13: Association between CA 19-9 with TNM stage (n=50)

TNM stage | CA 19-9 (<37 ng/ml) | CA 19-9 (=37 ng/ml) | P value
(n=40) (n=10)
n % n %
I 09 22.5 00 0.0
Il 19 47.5 02 20.0 s
i 09 22.5 06 60.0 0.033
v 03 7.5 02 20.0
s=significant
P value reached from Chi square test
Regarding TNM staging of the patients. It was (>37 ng/ml) group 06 (60.0%) patients had TNM stage
observed that in CA 19-9 (<37 ng/ml) group majority I11. The difference was statistically significant (p<0.05)
19 (47.5%) patients had TNM stage Il and CA 19-9 between the groups (Table-13).
70.0 62.5
60.0 4 O CA 19-9 (<37 ng/ml)
50.0 - 50-0 B CA 19-9 (=37 ng/ml)
[+
=]
£ 4001 300
5 300 A
5 17.5
& 2007 B0 100 5o 100
0.0 : : '_l
Villious Tubular Mucinous Others
adenocarcinoma adenocarcinoma adenocarcinoma
Histological types

Fig-8: Bar diagram shows association between CA 19-9 with histological types of the study patients p=0.138
P value reached from Chi square test

| © 2020 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 1497




Salimullah Akand et al., Sch J App Med Sci, June, 2020; 8(6): 1497-1501

Almost two third (62.5%) patients was found

tubular adenocarcinoma in CA 19-9 (<37 ng/ml) group
and 03 (30.0%) in CA 19-9 (>37 ng/ml) group. The

difference was not statistically significant (p>0.05)
between the groups (Figure-8).

Table-14: Association between CA 19-9 with histological differentiation (n=50)

Histological differentiation CA 19-9 (<37 ng/ml) CA 19-9 (>37 ng/ml) P value
(n=40) (n=10)
n % n %
High 04 10.0 00 0.0
Moderate 32 80.0 09 90.0 0.577™
Poor 04 10.0 01 10.0

ns=not significant
P value reached from Chi square test

Table-14 shows histological differentiation of

the patients. It was observed that majority patients had
moderate histological differentiation in both groups,
which was 32 (80.0%) in CA 19-9 (<37 ng/ml) group

and 09 (90.0%) in CA 19-9 (>37 ng/ml) group. The
difference was not statistically significant (p>0.05)
between the groups.

© 9(18%)

2(4%)

o<18.5
W18.5-24.0
0=24.0

BMI (kg/m?)

Fig-9: Pie chart shows BMI of the study patients

More than three fourth (78.0%) patients had 18.5-24.0 kg/m? 9 (18.0%) had >24.0 kg/m? and 2 (4.0%) had

<18.5 kg/m? (Figure-9).

according to body mass index (BMI) category

Table-15: Plasma volume and carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA 19-9) mass

Stage BMI category (kg/m?) P value
<185 18.5-24.0 >24
Plasma volume, liters (SD)
I 2.45 (0.16) 2.62 (0.21) 2.80 (0.23) 0.003°
I 2.32 (0.24) 2.58 (0.25) 2.82 (0.28) 0.001°
1 2.44 (0.17) 2.50 (0.22) 2.77 (0.26) 0.001°
v 2.47 (0.15) 2.64 (0.19) 2.85 (0.36) 0.001°
CEA mass,
Hg (IQR)
I 4.25 (3.17-5.15) 6.47 (4.60-10.69) 6.10 (3.37-12.25) 0.047°
1 8.11 (4.96-13.00) 7.36 (4.70-14.84) 12.92 (5.00-21.24) 0.549™
Il 13.25 (4.62-26.30) 9.65 (3.98-19.31) 6.53 (3.61-19.80) 0.087™
v 21.60 (6.65-49.96) 30.26 (9.12-76.14) 35.29 (10.64-98.27) 0.419"™
CA 19-9 mass, ug (IQR)
I 36.61 (26.96-57.34) | 42.71(27.92-59.98) | 70.55 (37.49-103.27) | 0.827™
1 62.25 (26.74-69.86) | 51.29 (29.21-79.42) | 69.95 (37.49-103.71) | 0.456™
1 57.53 (34.06-112.95) | 60.73 (22.30-103.04) | 53.14 (30.72-125.08) | 0.234™
v 76.93 (62.13-76.68) | 71.10 (33.17-362.25) | 51.58 (30.72-1 25.08) | 0.438™
s=significant; ns=not significant
P value reached from ANOVA test
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Cut-off values and prognostic significance of
CEA and CA19-9. A higher BMI was shown to be
significantly associated with higher plasma volumes.
Compared with the normal weight patients, the patients
with BMI >24 had 10-15% higher plasma volumes. The
association of BMI with CEA and CA19-9 mass was

then investigated. The CEA and CA19-9 mass did not
change significantly with increasing BMI, except for
CEA in stage. The proportion of patients with overall
abnormal CEA and CA19-9 levels at each cut-off value
was decreased with BMI (Table-15).

Table-16: Comparison between BMI and CEA evaluation for colorectal cancer (n=50)

CEA

BMI

Abnormal (n=11)

Normal (n=39)

>7 ng/ml (n=13)

3 (True positive)

10 (False positive)

<7 ng/ml (n=37)

8 (False negative)

29 (True negative)

CEA evaluation for colorectal cancer, true
positive 3 cases, false positive 10 cases, false negative 8

cases and true negative 29 cases in identification by
BMI (Table-16).

Table-17: Comparison between BMI and CA 19-9 evaluation for colorectal cancer (n=50)

CA 19-9

BMI

Abnormal (n=11)

Normal (n=39)

>37 ng/ml (n=10)

3 (True positive)

7 (False positive)

<37 ng/ml (n=40)

8 (False negative)

32 (True negative)

CA 19-9 evaluation for colorectal cancer, true
positive 3 cases, false positive 7 cases, false negative 8

cases and true negative 32 cases in identification by
BMI (Table-17).

Table-18: Sensitivity, specificity, accuracy, positive and negative predictive values of the CEA and CA 19-9
evaluation for prediction of colorectal cancer

Validity test CEA | CA 199
Sensitivity 27.3 | 27.3
Specificity 744 | 82.1
Accuracy 64.0 | 70.0
Positive predictive value | 23.1 | 30.0
Negative predictive value | 78.4 | 80.0

Sensitivity of BMI vs CEA was 27.3%,
specificity 74.4%, accuracy 64.0%, positive and
negative predictive values were 23.1% and 78.4%
respectively. Sensitivity of BMI vs CA 19-9 was 27.3%,

specificity 82.1%, accuracy 70.0%, positive and
negative predictive values were 30.0% and 80.0%
respectively (Table-18).

400 -
350 - .
300 -
250 -
200 -
150 - * .
100 - N
50 -
O &
15 20 25 30

=-6.5922x + 171.3
=-0.230,p=0.108

CEA

BMI (kg/m2)
Fig-10: Scatter diagram showing negative correlation (r=-0.230; p=0.108) between BMI and CEA of colorectal cancer
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M y =-14.064x + 369.35
r=-0.473, p=0.001

15 17 19

21 23 25 27
BMI (kg/m2)

Fig-11: Scatter diagram showing negative correlation (r=-0.437; p=0.001) between BMI and CA 19-9 of colorectal cancer

DiscussioON

It was observed that majority patients belonged
to age 41-50 years in both groups. The mean age was
found 42.5+11.3 years in CEA (<7 ng/ml) group and
40.7+12.1 years in CEA (>7 ng/ml) group. The mean
difference was not statistically significant (p>0.05)
between the groups. Study showed that the most of the
patients belonged to age <60 years in both groups,
which was 52.4% in CEA <7 ng/ml group and 53.4% in
>7 ng/ml group. The difference was not statistically
significant (p=0.881) [21]. In study of Park et al., [26],
observed that the Mean age was found 63.0 years in
CEA <7 ng/ml group and 62.0 years in CEA >7 ng/ml
group. The difference was not statistically significant
(p=0.131). In this study regarding sex distribution of the
patients. It was observed that male was found 15
(40.5%) in CEA (<7 ng/ml) group and 06 (46.2%) in
CEA (=7 ng/ml) group. Male female difference was not
statistically significant (p>0.05) between the groups.
Compared the [22], study showed that male was found
133(58.6%) in CEA (<7 ng/ml) group and 39(53.4%) in
CEA (>7 ng/ml) group. Male female difference was not
statistically significant (p>0.05) between the groups.
Study revealed that male was found 55.4% in CEA <7
ng/ml group and 54.6% in CEA >7 ng/ml group.
Female was 42.6% and 45.4% in CEA <7 ng/ml and
CEA >7 ng/ml group respectively [23]. Male female
difference was not statistically significant (p>0.05)
between the groups. Regarding histological type of the
patients. It was observed that tubular adenocarcinoma
was 27 (73.0%) in CEA (<7 ng/ml) group and 10
(76.9%) in CEA (=7 ng/ml) group. The difference was
not statistically significant (p>0.05) between the groups.
Tubular adenocarcinoma was 172(75.8%) in CEA (<7
ng/ml) group and 60(82.2%) in CEA (=7 ng/ml) group
[24]. The difference was not statistically significant
(p>0.05) between the groups. It was observed that
majority patients had tumor size <5 cm in both groups,
which was 23 (62.2%) in CEA (<7 ng/ml) group and 07
(53.8%) in CEA (=7 ng/ml) group. The difference was
not statistically significant (p>0.05) between the groups.
Study showed majority patients had tumor size <5 cm in
both groups, which was 144 (63.4%) in CEA (<7 ng/ml)
group and 37 (50.7%) in CEA (=7 ng/ml) group [24].
The difference was not statistically significant (p>0.05)

between the groups. It was observed that colon tumor
was 16 (43.2%) in CEA (<7 ng/ml) group and 07
(53.8%) in CEA (=7 ng/ml) group. The difference was
not statistically significant (p>0.05) between the groups.
Colon tumor was 98 (43.2%) in CEA (<7 ng/ml) group
and 38 (52.1%) in CEA (=7 ng/ml) group [24]. The
difference was not statistically significant (p>0.05)
between the groups. It was observed that peritoneal
metastasis was 04 (2.7%) in CEA (<7 ng/ml) group and
03 (23.1%) in CEA (>7 ng/ml) group. The difference
was statistically significant (p<0.05) between the
groups. Showed that peritoneal metastasis was 03
(1.3%) in CEA (<7 ng/ml) group and 05(6.8%) in CEA
(>7 ng/ml) group [24]. The difference was statistically
significant (p<0.05) between the groups. It was
observed that liver metastasis was 02 (5.4%) in CEA
(<7 ng/ml) group and 02 (15.4%) in CEA (=7 ng/ml)
group. The difference was not statistically significant
(p>0.05) between the groups. Chen et al., [24],
observed that liver metastasis was 11 (4.8%) in CEA
(<7 ng/ml) group and 10 (13.7%) in CEA (=7 ng/ml)
group. The difference was not statistically significant
(p>0.05) between the groups. It was observed that in
CEA (<7 ng/ml) group majority 19 (51.4%) patients had
TNM stage I and CEA (>7 ng/ml) group 07 (53.8%)
patients had TNM stage Ill. The difference was
statistically significant (p<0.05) between the groups.
Chen et al., [24], in CEA (<7 ng/ml) group majority 100
(44.1%) patients had TNM stage Il and CEA (>7 ng/ml)
group 30 (41.1%) patients had TNM stage Ill. The
difference was statistically significant (p<0.05) between
the groups. It was observed that majority patients had
moderate histological differentiation in both groups,
which was 31 (83.8%) in CEA (<7 ng/ml) group and 10
(76.9%) in CEA (>7 ng/ml) group. The difference was
not statistically significant (p>0.05) between the groups.
Majority  patients had  moderate  histological
differentiation in both groups, which was 188 (82.8) in
CEA (<7 ng/ml) group and 56 (76.7%) in CEA (>7
ng/ml) group [24]. The difference was not statistically
significant (p>0.05) between the groups. It was
observed that mean age was found 43.7+£10.5 years in
CA 19-9 (<37 ng/ml) group and 41.9+11.1 years in CA
19-9 (>37 ng/ml) group. The mean difference was not
statistically significant (p>0.05) between the groups.
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Most of the patients belonged to age <60 years in both
groups, which was 112 (47.7%) in CA 19-9 <37 ng/ml
group and 30 (46.2%) in CA 19-9 >37 ng/ml group
[24]. The difference was not statistically significant
(p=0.881). In study observed that mean age was found
63.2+0.7 years in normal CA 19-9 and 64.2+1.6 years
in high CA 19-9 [25]. Regarding sex distribution of the
patients. It was observed that male was found 16
(40.0%) in CA 19-9 (<7 ng/ml) group and 05 (50.0%)
in CA 19-9 (>37 ng/ml) group. Male female difference
was not statistically significant (p>0.05) between the
groups. Male was found 132 (56.2%) in CA 19-9 (<7
ng/ml) group and 40 (61.5%) in CA 19-9 (>37 ng/ml)
group [24]. Male female difference was not statistically
significant (p>0.05) between the groups. Similar results
was found Yu et al. (2013) they observed that male was
found 62.1% in normal CA 19-9 and 60.7% in high CA
19-9. It was observed that majority patients had tumor
size <5 c¢m in both groups, which was 25 (62.5%) in CA
19-9 (<37 ng/ml) group and 05 (50.0%) in CA 19-9
(=37 ng/ml) group. The difference was not statistically
significant (p>0.05) between the groups. Majority
patients had tumor size <5 cm in both groups, which
was 145 (61.7%) in CA 19-9 (<37 ng/ml) group and 36
(55.4%) in CA 19-9 (=37 ng/ml) group [24]. The
difference was not statistically significant (p>0.05)
between the groups. In study observed that mean tumor
size was found 4.8£0.1 c¢cm in normal CA 19-9 and
6.1+0.3 cm in high CA 19-9 [25]. It was observed that
colon tumor was 17 (42.5%) in CA 19-9 (<37 ng/ml)
group and 06 (60.0%) in CA 19-9 (=37 ng/ml) group.
The difference was not statistically significant (p>0.05)
between the groups. Chen et al.[24], colon tumor was
101 (43.0%) in CA 19-9 (<37 ng/ml) group and 35
(53.8%) in CA 19-9 (=37 ng/ml) group. The difference
was not statistically significant (p>0.05) between the
groups. Study was observed that colon tumor was found
76.7% in normal CA 19-9 and 57.4% in high CA 19-9
[25]. It was observed that peritoneal metastasis was 02
(5.0%) in CA 19-9 (<37 ng/ml) group and 02 (20.0%)
in CA 19-9 (=37 ng/ml) group. The difference was not
statistically significant (p>0.05) between the groups.
Chen et al. [24], peritoneal metastasis was 06 (2.6%) in
CA 19-9 (<37 ng/ml) group and 02 (3.1%) in CA 19-9
(>37 ng/ml) group. The difference was not statistically
significant (p>0.05) between the groups. Also support
our findings they observed that perineural invasion was
found 24.3% in normal CA 19-9 and 41.0% in high CA
19-9 [25]. It was observed that liver metastasis was 03
(7.5%) in CA 19-9 (<37 ng/ml) group and 01 (10.0%)
in CA 19-9 (=37 ng/ml) group. The difference was not
statistically significant (p>0.05) between the groups.
Evidence [26], for the role of CEA in cancer
dissemination was revealed in study by [27], who
showed that the rate of liver metastasis in mice
transplanted with colorectal tumours increased to 48%
from 2% after CEA injection. In our study, serum CEA
and CA 19-9 were found to be significantly elevated in
the presence of distant metastasis, confirming that
earlier report. In previous studies, elevated serum CA

19-9 was found to be related to distant metastasis [28],
and elevated serum CEA and CA 19-9 were both found
to be related to poor prognosis [29, 30] liver metastasis
was 14 (6.0%) in CA 19-9 (<37 ng/ml) group and 07
(10.8%) in CA 19-9 (=37 ng/ml) group. The difference
was not statistically significant (p>0.05) between the
groups. Regarding TNM staging of the patients, it was
observed that in CA 19-9 (<37 ng/ml) group majority
19 (47.5%) patients had TNM stage Il and CA 19-9
(=37 ng/ml) group 06 (60.0%) patients had TNM stage
I11. The difference was statistically significant (p<0.05)
between the groups. In CA 19-9 (<37 ng/ml) group
majority 100 (42.6%) patients had TNM stage Il and
CA 19-9 (=37 ng/ml) group 30 (46.2%) patients had
TNM stage Il [24]. The difference was statistically
significant (p<0.05) between the groups. It was
observed that almost two third (62.5%) patients was
found tubular adenocarcinoma in CA 19-9 (<37 ng/ml)
group and 03 (30.0%) in CA 19-9 (=37 ng/ml) group.
The difference was not statistically significant (p>0.05)
between the groups. It was observed that majority
patients had moderate histological differentiation in
both groups, which was 32 (80.0%) in CA 19-9 (<37
ng/ml) group and 09 (90.0%) in CA 19-9 (=37 ng/ml)
group. The difference was not statistically significant
(p>0.05) between the groups. Majority patients
moderate histological differentiation in both groups,
which was 192 (81.7%) in CA 19-9 (<37 ng/ml) group
and 52 (80.0%) in CA 19-9 (>37 ng/ml) group [24]. The
difference was not statistically significant (p>0.05)
between the groups. Study was observed that moderate
differentiation was found 80.1% in normal CA 19-9 and
85.2% in high CA 19-9 [25]. Cut-off values and
prognostic significance of CEA and CA19-9. A higher
BMI was shown to be significantly associated with
higher plasma volumes. Compared with the normal
weight patients, the patients with BMI >24 had 10-15%
higher plasma volumes. The association of BMI with
CEA and CA19-9 mass was then investigated. The CEA
and CA19-9 mass did not change significantly with
increasing BMI, except for CEA in stage. The
proportion of patients with overall abnormal CEA and
CA19-9 levels at each cut-off value was decreased with
BMI. Cut-off values and prognostic significance of
CEA and CA19-9. A higher BMI was shown to be
significantly associated with higher plasma volumes
[24]. Compared with the normal weight patients, the
patients with BMI >24 had 10-15% higher plasma
volumes. The association of BMI with CEA and
CA19-9 mass was then investigated. The CEA and
CA19-9 mass did not change significantly with
increasing BMI, except for CEA in stage. The
proportion of patients with overall abnormal CEA and
CA19-9 levels at each cut-off value was decreased with
BMI. Both BMI and plasma volume were calculated as
functions of height and weight [31]. Higher BMI was
significantly associated with greater plasma volume.
Patients with BMI of >27.5 contained 10% to 15%
larger plasma volumes relative to normal-weight
patients. BMI correlated negatively with non-adjusted
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CEA concentration (y = —0.078, P < 0.001). However,
this trend across different BMI categories did not reach
statistical significance upon reanalysis of this
association according to TNM category. Next, we
examined the association between BMI and CEA mass.
The CEA mass did not change significantly with
increasing BMI at any stage (P = 0.627, 0.440, 0.663,
and 0.346 for trend across the four pathologic stages.

In this current study it was observed that CEA
evaluation for colorectal cancer, true positive 3 cases,
false positive 10 cases, false negative 8 cases and true
negative 29 cases in identification by BMI. CA 19-9
evaluation for colorectal cancer, true positive 3 cases,
false positive 7 cases, false negative 8 cases and true
negative 32 cases in identification by BMI. Showed
there was no statistically significant difference in the
proportion of patients with elevated CEA and CA19-9
levels by BMI category using different cut-off points
[24]. In this series it was observed that sensitivity of
BMI vs CEA was 27.3%, specificity 74.4%, accuracy
64.0%, positive and negative predictive values were
23.1% and 78.4% respectively. Sensitivity of BMI vs
CA 19-9 was 27.3%, specificity 82.1%, accuracy
70.0%, positive and negative predictive values were
30.0% and 80.0% respectively. Chen et al., [24], at a
cut-off value of 2.5 ng/ml for preoperative CEA, the
sensitivities of the lower range of normal weight
(BMI<18.5 kg/m?), normal weight (BMI 18.5-24.0
kg/m?) and overweight were 33.9, 30.0 and 20.0,
respectively (P=0.136). At serum concentrations >7.0
ng/ml, preoperative CEA concentrations were predicted
with a sensitivity of 23.0%, specificity of 83.3%, PPV
of 60.0% and NPV of 51.2% in the obese group. In
addition, the specificity, PPV and NPV were not signifi-
cantly different in the analysis of CA19-9. Park et al.,
[26], subgroup analyses included 209 obese (BMI >27.5
kg/m?) and 1,229 normal-weight (BMI <23 kg/m?)
patients with a median follow-up period of 61 months
(range, 1-181 months). At a cutoff value of 2.5 ng/mL
for preoperative CEA, sensitivities were estimated as
74.5% and 63.6% in the normal-weight and obese
groups, respectively (P <0.001). Specificity, PPV, and
NPV were not significantly different between the two
groups. At serum concentrations of >7.0 ng/mL
(positive test), preoperative CEA concentrations were
predicted with a sensitivity of 40.9%, specificity of
71.7%, PPV of 14.5%, and NPV of 91.2% in the obese
group. Specificity and PPV were significantly lower in
the obese group (P <0.05). In patients with high
preoperative serum CEA, CEA surveillance showed
67.9% sensitivity, 96.1% specificity, a 92.3% PPV, and
a 96.1% NPV for tumor recurrence [26, 33-35]. These
findings, as well as the results of the current study
showing that increased BMI negatively affects the
diagnostic precision of the CEA test, pose an important
query as to whether the measurement of preoperative
CEA is less useful in obese patients. In cancer relapse
patients, the sensitivity, specificity, and PPV of
preoperative CEA at each cutoff point (2.5 or 7.0

ng/mL) was significantly reduced in the obese group.
To effectively apply preoperative CEA measurement as
a useful surveillance tool for tumor recurrence, it may
be necessary to interpret the CEA concentrations of
obese patients in a manner distinct from that of normal-
weight patients. In present study showed negative
correlation (r=-0.230; p=0.108) between BMI and CEA
of colorectal cancer. Negative correlation (r= -0.437;
p=0.001) between BMI and CA 19-9 of colorectal
cancer. In study of Shibutani et al., [32, 36], shown that
the correlations between the preoperative CEA/CA19-9
levels and the site of recurrence and the correlations
between the CEA/CA19-9 levels at the time of relapse
and the site of recurrence are provided. No significant
differences in these parameters were observed based on
the levels of the tumor markers.

CONCLUSION

In conclusion, the study inverse correlation
was found between Body Mass Index with CEA and
CA -19-9 in colorectal cancer patient, but Sensitivity
and Specificity was low. The combination of
preoperative CEA and CA19-9 levels was useful for
predicting prognosis in patients with colorectal cancer.
This information contributed to the identification of
patients who were at high risk of recurrence and were
recommended to receive adjuvant chemotherapy after
potentially  curative surgery.  Furthermore, the
combination of the preoperative levels of CEA and
CA19-9 was also useful for detecting and exclude a
recurrence or metastasis of colorectal cancer after a
potentially curative operation.
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