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Abstract
Background: At many centers tumor markers are used to detect disease recurrence and to monitor response to chemotherapy
therapy in patients with advanced disease, although the real value of serial observation of marker levels remains disputed. In this
study, we evaluated the changes in biochemical and tumor maker (CA 15.3) with respect to Chemotherapy among breast cancer
patients.
Aim: The present study was aimed to ascertain the changes in biochemical and tumor maker (CA 15.3) with respect to
Chemotherapy among breast cancer patients.
Material & Methods: 40 breast cancer patients and 10 cancer patient other than breast cancer (control subject) from regional
cancer center were studied. All the cancer patients were aged between 27 to 56 years old with BSA and BMI ranged between
1.30-1.98 and 13.06-39.51 respectively. Tumor marker CA 15.3 level was done by ELISA, haematological test was measured by
cell counter and biochemical assay was measured by Auto analyzer. Tumor size was measured before and after chemotherapy.
Patients were followed 6 years. Survival at 6 years is 60%. The data were analyzed using SPSS (20.0).
Results: The result revealed that as compared to control patients the CA 15.3 maker was statistically significantly higher among
breast cancer patients in before as well as in after chemotherapy cycles as well as it accessed the normal range of CA 15.3 (9-36
U/ml). Further, results of Chi-square test revealed statistically significant changes in serum parameters after chemotherapy.
Glucose, urea, creatinine, bilirubin (total), bilirubin (direct), ALT (Alanine amino transferase), AST (Aspartate amino
transferase), ALP (Alkaline phosphatase) and globulin were found to be significantly increase whereas, CA (15.3), WBC, Hb
(haemoglobin), platelets, serum serum sodium, serum potassium, total protein and albumin were found to be significantly
decreased, after chemotherapy. 83.3% tumour reduction in case group reported. The 6-year overall survival was 51% in the case
group. Overall survival in operated group was 49.4 % and non-operated group was 52.1%.
Conclusion: It is concluded that CA (15.3) is specific and sensitive maker for breast cancer. Further, prominent fluctuations in
serum parameters due to chemotherapy specify consequent side-effects among breast cancer patients.
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Introduction
Cancer is a general term that refers to cells that
grow and multiply out of control and possibly spread to
other parts of the body[1]. There are many different
types of breast cancer. Each may have different
characteristics, and each one may require a different
treatment[2,3]. Cancer is a significant cause of mortality
and morbidity throughout the world[4]. Early detection
of cancer is essential for best chance of cure[5]. Serum
tumour markers (TM) are widely used for cancer
diagnosis, evaluation of cancer status, and monitoring
treatment[6]. TM is considered as the proteins that
ideally indicate the presence of malignancy[7]. This
marker can be found in tumour cells, or in normal cells

and over expressed in malignant cells[8]. TM is
associated with cancer development although slightly
higher levels of TM are detected in benign disorders[9].
Breast cancer is a common cancer among women in
United states and second only to skin cancer, affecting
about 178,480 women in the United States in 2007[10].
Most breast cancer begins in the milk ducts. These
ducts connect the milk-producing glands (called
lobules) to the nipple. Some breast cancer begins in the
lobules themselves, and the rest begins in other tissues.
Breast cancer is not just a woman's disease. It is quite
possible for men to get breast cancer, although it occurs
less frequently in men than in women[11]. Our
discussion will focus primarily on breast cancer as it
relates to women but it should be noted that much of
the information is also applicable for men[12]. CA 15-3
have been applied for monitoring treatment in patients
with breast cancer and the relationship between the
initial marker levels and the changes of the markers
during chemotherapy has been established. ELISA is a
quantitative assay based on specific antibody-antigen
binding and is commonly used to analyse biomarkers
due to its specificity, sensitivity, and simplicity. We had
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to determine whether induction chemotherapy could
reduce the number of mastectomies for tumours which
would otherwise be treated by initial mastectomy
because they were too large for conserving
surgery[13,14,15]. Moreover, we wanted to verify whether
disease-free and overall survivals are as favourable with
induction chemotherapy as with classical adjuvant
chemotherapy following mastectomy.
Aim
The study was aimed to ascertain the changes in
tumor maker (CA 15-3) and biochemical parameters
with respect to Chemotherapy among breast cancer
patients of south eastern region of Chhattisgarh. To
compare the CA 15-3 & biochemical blood parameters
before and after Chemotherapy.
Material & Methods
The present study conducted under Department of
Biochemistry, Pt. J.N.M. Medical College, Raipur. The
study is designed to include 40 patients with breast
cancer and 10 other cancer patients. The study has been
planned in OPD of Department of Radiotherapy in Dr.
B.R. Ambedkar Memorial Hospital, Raipur (C.G.). The
case-control study was conducted between October
2009 and February 2015 at the Pt. J.N.M. Medical
College, Raipur (Chhattisgarh). It comprised 40 women
diagnosed with breast cancer with no malignant
pathology by biopsy and 10 other cancer patients'
women were enrolled from the outpatient department
(OPD) to serve as the control group. Written Informed
consent was also obtained from both the cases and the
controls. 5ml blood samples were collected in twice in
these studies from the cases and controls i.e. prior and
after 5th cycles chemotherapy and processed generally
within an hour. Separate the serum by centrifugation
and stored in multiple tubes at -20°C. Chemotherapy
was scheduled every 23rd days interval of the treatment.
Random selection of the patients was applied. This
study followed some inclusion and exclusion criteria.
The mean age group of case group and control
group was respectively 41.83 and 36.2 years. Average
BSA of both the groups was respectively 1.69 and 1.59
and BMI was respectively 24.42 and 26.26. Karnofsky
Performance Status (PS) was also assessed of both the
groups. Socio-demographics, addictive habits and
clinical characteristics of case and control group were
listed in Table 1. Staging of the disease was performed
for them by specialists and followed up for survival of

case group as well as control for a period of 1-5 years.
Haematological parameters WBC, Hb, Platelets was
measured by using Mindray Automated cell counter &
biochemical parameters Sodium, Potassium, Glucose,
Urea, Creatinine, Total & Direct Bilirubin, ALT, AST,
ALP, T. Protein, Albumin, Globulin was measured by
using ILab-650 Auto analyzer before and 5th cycle after
chemotherapy. Tumor size was also measured by using
ultra sonography technique in before and after
chemotherapy treatment. Tumor reduction was analysed
by arc sine transformation technique. CA 15:3 was
investigated in two steps: in pre and post chemotherapy,
the validity of the tumour marker was evaluated and its
variations were analyzed at two stages of the disease.
Serum CA15-3 concentration was determined by
CA15-3 Enzyme Immunoassay Kit based on the
principle
of a
solid
phase
enzyme-linked
immunosorbent assay (ELISA), purchased from Bio
Check, Inc, 323Vintage Park Drive, Foster City, CA
94404. The CA15-3 conjugate reagents prepared by the
entire 1ml of conjugate concentrate to 21ml of the
enzyme conjugate diluents. Washing buffer was
prepared by adding 50ml of the buffer to 950ml of
distilled water. Statistical analysis was performed by
SPSS 20. Pearson test was used for the determination of
correlation between the measured parameters. One-way
analysis of variance (ANOVA) test was used for the
determination of relation between different breast
cancer and the control group. P<0.05 was considered
statistically significant.
Observation & Results
In case group we compared tumour size before and
after chemotherapy in 40 breast cancer patients and the
result reveals 83.3% reduction in tumour size after
chemotherapy. (Fig. 1) There have been 12 deaths in
the case group in 6 years. The 6-year overall survival
was 51% in the case group. Case group showed survival
frequency from 1st to 6th years was respectively 98%,
98%, 93%, 83%, 70% and 70% (Fig. 2). In this study
16 patients were operated and rests were non-operated.
Overall survival in operated group was 49.4% and nonoperated group was 52.1% (Fig. 3). We compared
operative and non-operative group from one to six
years, it reveals that in 1st year operative group showed
100% survival, in 2nd year again 100%, in 3rd year 94%,
in 4th year 75%, in 5th year 63% and in 6th year 63%
respectively non-operative group showed 96%, 96%,
92%, 88%, 75% and 75% (Fig. 4).
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Table 1: Socio-demographics, addictive habits and clinical characteristics of case and control group
Characteristic
Case
Control
Number (%)
Age, median/ mean (SD) years
BSA, mean (SD) m2
BMI, mean (SD) kg/m2
Marital status (MS), n (%)
Education (ED), n (%)
Illiterate
Primary
Middle
HSSC
Graduate
Profession (PR), n (%)
Home wife
Worker
Farmer
Student
Self employed
Alcohol users (AU), n (%)
Sleeping pill users (SU), n (%)
Chronotype (CHT), n (%)
Morning type
Intermediate type
Evening type
Karnofsky Performance Status (PS), n (%)
100
90
Background (BG), n (%)
Rural
Urban
Family type (FT), n (%)
Joint
Nuclear
Source of income (SI), n (%)
Agriculture
Govt. sector
Private sector
Chemotherapy (CT), n (%)
Disease progression
Stable disease
Partial response
Complete response
Clinical tumor size, length (cm) (%)
4≥
4.1-6.0
Mean tumor size ± standard deviation

40 (100)

10 (100)

45/41.83 (7.45)

40/36.2 (7.94)

1.69 (0.16)
24.42 (5.40)
33 (82.5)

1.59 (0.12)
26.26 (6.41)
7 (70)

7 (17.5)
15 (37.5)
9 (22.5)
6 (15)
3 (7.5)

3 (30)
00
00
7 (70)
00

16 (40.0)
7 (17.5)
6 (15)
6 (15)
5 (12.5)
2 (5)
13 (32.5)

8 (80)
00
00
00
2 (20)
00
7 (70)

22 (55.0)
11 (27.5)
7 (17.5)

6 (60)
2 (20)
2 (20)

23 (57.5)
17 (42.5)

3 (30)
7 (70)

25 (62.5)
15 (37.5)

6 (60)
4 (40)

17 (42.5)
23 (57.5)

2 (20)
8 (80)

24 (60)
7 (17.5)
9 (22.5)
40 (100.0)
5 (12.5)
2 (5)
9 (22.5)
34 (85)

9 (90)
00
1 (10)
10 (100)

6 (15)
17 (42.5)
17 (42.5)
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Table 2: Correlation before chemotherapy
Pearson Correlation (r)
ALT
.334*
S. Potassium
.621**
Creatinine
.323*
Albumin
.351*
S. Sodium
.621**

Creatinine
T. Bilirubin
T. Protein
Albumin
Albumin
D. Bilirubin
ALT
ALP
S. Sodium
S. Sodium

S. Sodium
D. Bilirubin
Albumin
S. Sodium
T. Protein
ALP
S. Sodium
D. Bilirubin
D. Bilirubin
ALT

.323*
.461**
.537**
.351*
.537**
-.376*
-.424**
-.376*
-.366*
-.424**

D. Bilirubin

S. Sodium

-.366*

Table 3: Correlation after chemotherapy
Pearson Correlation (r)

p value
0.035
0
0.042
0.026
0
0.042
0.003
0
0.026
0
0.017
0.006
0.017
0.02
0.006
0.02

p value

Albumin

AST

.517**

0.001

Albumin

ALP

.972**

0

Albumin

Hb

.330*

0.037

ALP

AST

.546**

0

ALP

Albumin

.972**

0

ALP

Hb

.330*

0.038

Urea

Creatinine

.332*

0.036

AST

ALP

.546**

0

AST

Albumin

.517**

0.001

T. Bilirubin

CA 15-3

.317*

0.047

Tumour redu.

Glucose

.373*

0.018

CA 15-3

T. Bilirubin

.317*

0.047

T. Protein

Globulin

.885**

0

Platelets

Hb

.582**

0

Creatinine

Urea

.332*

0.036

Globulin

T. Protein

.885**

0

Glucose

D. Bilirubin

.373*

0.018
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Fig. 1: Tumour reduction (83.3%) before and after chemotherapy

Fig. 2: Overall survival rate of case group (n=40)

Fig. 3: Comparative survival rates in operated and non-operated group
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Fig. 4: Year wise comparative survival rate in operative and non-operative group
Discussion
We compared the cancer antigen level pre and post
chemotherapy. These values are increased or decreased
in some cases. These levels are the parameter for
primary diagnosis. The power of CA 15.3 to predict
survival was compared to established prognostic
markers, namely stage, grade, receptor status, and
histological subtype. CA 15.3 was abnormal
(≥300U/ml) in some patients [16]. Out of 40, 10 patients
were post-operative and they suffered with same
problem that is the pain over the operated sites. In 6
patients the serum marker values were decreased after
treatment [17]. Out of only one male patient and 3 were
post-operative patients. These results indicate that CA
15.3 can predict survival in primary breast cancer. A
significant relationship was found between disease
response and CA 15.3 variations, although many
individual discrepancies were also observed. We can
monitor serum CA 15.3 levels during first-line
chemotherapy in advanced breast cancer patients
provides prognostic information independently from
tumour response[18]. Breast cancer is the leading type of
cancer in women[19]. It is commonly accepted that the
earlier the detection of the disease, the better the
prognosis[20]. Therefore the present study is undertaken
to evaluate the clinical significance of tumour marker
CA 15.3[21]. Our study confirms that serum CA 15.3
measurements are hardly valuable for screening of
breast cancer[22]. However high values have diagnostic
significance. In conclusion, monitoring serum CA 15.3
levels during first-line chemotherapy or in advanced
breast cancer patients provides prognostic information
independently from tumour response.

Conclusion
CA 15:3 is a good tumour marker because only one
control in 100 had an abnormal CA 15:3 levels. Various
authors have set the significant threshold value between
30 and 50Uml-1 to avoid overestimation due to false
positives. In breast cancer follow-up, the main problem
is detection of local recurrence or distant metastasis; as
false negatives must be avoided in these cases, we
recommend a threshold value of 25Uml-1. (Value of
CA 15:3 in the follow-up of breast cancer patients.
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