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Abstract

Introduction: Breast cancer (BC) is most common cancer site in women worldwide. The CA
15-3 is tumor associated antigen which detects soluble forms of MUC-1 protein. In normal
breast tissue MUC-1 is expressed in the duct and acini, but with neoplastic transformation
normal cell polarization and tissue architecture is disrupted leading to shedding of MUC-1 in
the blood, where it can be measured by immunoassay. It is the most widely used serum
marker in patients with BC. Its main use is for monitoring therapy in patients with metastatic
disease.

Aim of thework: Aim of this work was to detect the diagnostic value of CA 15-3 in female
patients with BC.

Patients and M ethods: This study was carried on one hundred women, included fifty female
patients with BC presented to Medical Oncology Department at Sohag University Hospital
from 2015 to 2017, their age ranged from (25-70 years). Patients were diagnosed by clinical
examination and confirmed by mammography and surgical biopsies; fine needle aspiration
cytology (FNAC) or core needle biopsy (CNB) and CA15-3. Other fifty women were 25
healthy control not relatives to the patients and the other 25 were first degree relatives to the
patients.

Results: Our study suggested that CA 15-3 is abnormal in the majority of patients with breast
cancer.

Conclusion: Serum markers in BC are helpful for clinicians in providing more effective
management of the disease. To this end, different markers have been proposed in the last
years. In particular, MUCL (CA 15-3) is the most widely used and investigated in the breast
cancer follow-up period.
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Introduction

BC is most common cancer site in biological characterigtics includes:
women worldwide. In Europe, 464,000 Luminal A, Luminal B, HER2 positive
new breast cancer cases a year are detected and triple-negative breast carcinoma .
in women (13.4% new cancer cases in The CA 15-3 is tumor associated
women) Y. In Croatia, 25,574 new female antigen which detects soluble forms of
cancer cases (26% of total new femae MUC-1 protein. In normal breast tissue
cancer cases) were recorded in 2013, and MUC-1 is expressed in the duct and acini,
994 (16.8%) of total femade deaths are but with neoplastic transformation normal
caused by BC. Mae BC israre. The mae cell polarization and tissue architecture is
breast cancer incidence is 1-2 in 100 disrupted leading to shedding of MUC-1
cancer cases @, in the blood, where it can be measured by

Risk factors related to the BC immunoassay. It is the most widely used
development are numerous, including serum marker in patients with BC . Its
genetic, hormonal, nutritional  and main use is for monitoring therapy in
environmental.. Regardless of all available patients with metastatic disease. In
risk factor data, the said risk factors have monitoring therapy in this setting, CA 15-
not been confirmed in 75% women with 3 should not be used aone but measured
BC ®. The most recent classification of in conjunction with diagnostic imaging,
invasive breast carcinoma based on clinical history and physical examination
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®). Healthy women are expected to have
CA 15-3 assay values below 30U/ml ©.
The upper limit of the range varies
depending on the laboratory and kit used
for the test. The eevation of CA 15-3
(values over 120kU/L) is found in over
30% of BC patients with advanced disease
(. Serum CA 15-3 has been extensively
studied mainly to monitor the response of
BC to the treatment or to detect early
relapse in BC follow-up. CA 15-3 may
Aim of the work:

Aim of this work was to detect the
diagnostic value of CA 15-3 in female
patients with Breast Cancer.

Patients and Methods:
Patients:
This study was carried on one hundred
women, included fifty female patients
with  BC presented to Medicad
Oncology Department a  Sohag
University Hospital from 2015 to
2017, their age ranged from (25-70
years). Patients were diagnosed by
clinical examination and confirmed by
mammography and surgical biopsies;
fine needle aspiration cytology
(FNAC) or core needle biopsy (CNB)
and CA15-3. Other fifty women were
25 healthy control not relatives to the
patients and the other 25 were first
degree relatives to the patients.
All subjects enrolled in this study
signed a written informed consent.
Ethical approval was obtained from the
Ethical Committee of the Faculty of
Medicine.
Methods:
All groups were subjected to the

following:
1. History taking including:
- Age and menstrual status.

Family history of breast cancer.

Clinical presentation.

Marital status.

Parity and lactation.

Time of diagnosis and status of

treatment.
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aso be used in the postoperative
surveillance of asymptomatic women who
have undergone surgery for invasive breast
cancer. In this setting, serial determination
can provide median lead-times of 5-6
months in the ealy detection of
recurrent/metastatic breast cancer. It is
unclear however, whether administering
systemic therapy based on this lead-time
improves patient outcome .

2. Clinical examination including
careful examination of the breast
and the axillary lymph nodes.

ONLY the patient groups (Group |
& Groupll) were subjected to:

3. Mammography: To confirm
presence of breast mass.

4. FNA biopsy or CNB: Followed
by pathological examination to
confirm the presence of malignancy.

5. Metastatic work up:

Chest X ray and/or CT scan.
Bone scan.

Laboratory Investigations:

Sample Collection:

10ml of venous blood was withdrawn

into three vacutainer tubes were taken

through venipuncture under a complete

aseptic technique.
a. The first tube contains two ml
of blood on EDTA (Ethylene

diaminetetra acetic acid) purple capped
vacutainer tube for CBC (Complete
Blood Count), ESR (Erythrocyte
sedimentation rate).

b. The second one contains five
milliliters of blood on plain red capped
vacutainer tube, after clotting;, the
serum was separated by centrifugation
for 10 minutes at 4,000 rpm and then
was used for assessment of routine
chemistry tests (RFT, LFT, and CA15-
3).
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6. Specific Investigations:

A-CA 15-3 Assay: guantitative determination of DF3

By chemiluminescent microparticle defined antigen in human serum and
immunoassay (CMIA) method for the plasmaon ARCHITECT iSYSTEM
Results

The mean age in BC group was 48.68 with SD 12.30 years with range 29-68 years

which was older than control group as its mean age was 42.96 with SD 14.0 years

with range 24-68 years, with non-significant difference.

The mean age of menarche in BC group was 12.00 with SD 1.803 years with range

also 9-15 years which was non significant different from mean age of menarche in

control group as it was 12.19 with SD 1.32 years with range 10-15 years. There was

high significant difference (p value<0.001) between the studied groups as regards

parity. Mgority of BC cases (68%) had 4 children; however 44% of controls were

singles.

Association between different reproductive factorsand BC:

None of different reproductive factors enrolled in the present study was significantly

associated with the occurrence of breast cancer except the marital state. There was

significant difference between BC and controls according to marital state. There was

significant increase of married patients in BC (96%) but in controls (56%) (p value

<0.001).

There was non-significant difference between groups regarding use of contraception,

52% of BC group and only 32% of controls were using contraception. There was aso

non-significant difference between groups regarding menopausal state, 52% of BC

group were premenopausal but controls included 64% premenopausal.

There was also non-significant difference between groups regarding breastfeeding,

76% of BC group and only 56% of controls were breast feed (Table 1).

Table 1. Distribution of studied groups according to marital state, use of

contraception, menopausal status and breast feeding

BC Control
Reproductive factors No. (%) No. (%) Chi square P value
Marital state Married 24(96%) 14(56%)
18.000 <0.001 (HS)
Single 1(4%) 11(44%)
Use of contraception Yes 13(52%) 8(32%)
4,167
No 12(48%) 17(68%) 0.244 (NS)
M enopausal status Pre 13(52%) 16(64%)
4.478 0.214 (NS)
Post 12(48%) 9(36%)
Breast feeding Yes 19(76%) 14(56%)
2.242 0.524 (NS)
No 6(24%) 11(44%)

As regards site of tumor, 72% of BC group had unilateral tumor and only 28% of
had bilateral tumor.
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There were only 3 cases (12%) of BC group had metastases. There was non-
significant difference between BC and controls as regards CBC (WBCs, HB, PLTs)
when compared to controls.

There was high significant difference (p value<0.001) between groups as regards
ESR as 100% of BC group had high ESR and none of control group had high ESR.

There was non-significant difference between BC and controls as regards liver
function tests which include danine aminotransferase (ALT), aspartate
aminotransferase (AST), total protein, albumin, total bilirubin (TBIL), direct bilirubin
(Direct BIL) and akaline phosphatase (ALP) when compared to controls. On the
other hand, there was high significant increase in ureain BC group when compared
to controls (p value<0.001), also there was significant increase in creatinine in BC
group when compared to relatives and controls (p value = 0.02).

Specific investigations.

. CA 15-3
There was high significant increase in CA 15-3 in BC group when compared to controls
(p value<0.001) (Table 2).
Table 2. CA 15-3 of the studied groups.

BC Control group
group Mean + SD ANOVA P value
Mean + SD

CA 153 201.08+131.6 12.08+2.87 33.807* <0.001 (HS)

(U/ml)
Discussion

The mean age in BC group was 48.68 patients was 41 years old. In study of

with SD 12.30 years with range 29-68 Peto et a. ™ fifteen (5.9%) of 254
years which was older than control women diagnosed with breast cancer
group as its mean age was 42.96 with before age 36 years and 15 (4.1%) of
SD 14.0 years with range 24-68 years, 363 females diagnosed from ages 36
with non-significant difference. years through 45 years.

In this study there was high
significant difference (p value<0.001)
between the studied groups as regards
parity. Majority of BC cases (68%) had
4 children; however 44% of controls
were singles.

In this study none of different
reproductive factors enrolled in the
present study was significantly
associated with the occurrence of BC
except the marital state. There was
significant difference between BC and

In our study, the mean age of
menarche in BC group was 12.00 with
SD 1.803 years with range aso 9-15
years which was non-significant
different from mean age of menarche
in control group as it was 12.19 with
SD 1.32 years with range 10-15 years.

In study of Knudson. ® They found
that young age of menarche (before 13
years) was found to be associated with
increased hazard of BC especialy in

sglsczgtlbleh_wr?m?_r}. T his may be controls according to marital state.
related to ahigner lite time exposure to There was significant increase of

the hormones estrogen and married patients in BC (96%) than

prc())g&sterolr;e. N s of controls (56%) (p value <0.001).
ur results were similar to results o We found that there was non-

‘;?lg.h et al_. a}sén?fn a?ﬁ n the|rtst;de significant difference between groups
1agnosIs O or the seventy-two regarding use of contraception, 52% of
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BC group, however only 32% of
controls were using contraception.
There was aso non-significant
difference between groups regarding
menopausal state, 52% of BC group
were premenopausal but controls
included 64% premenopausal.

In this study, there was non-
significant difference between groups
as regads routine laboratory
investigations (WBCs, HB, PLTs,
ALT, AST, T. protein, Albumin, T.Bil,
Direct. Bil and ALP). However there
was high dignificant difference
between groups as regards both ESR
and CA 15.3 as 100% of BC group had
high ESR, and none of control group
had high ESR. On the other hand,
mean of CA 15.3 was higher in BC
group (190.40+124.7) than control
group (12.08+2.87).

The results presented in study of Vali
et a. “Y also demonstrate correlation
between the preoperative CA 15-3
marker levels and tumor size (less than
2.2 cm). An average tumor size of the
studied group was more than 2.2 cm.
The patients with tumor larger than
average had datisticaly  higher
(preoperative) level of CA 15-3. The
patients with tumor between 5 and 10
cm (T3 tumors) had statisticaly
significantly higher CA 15-3 marker
level. However, because of a small
number of patients in the group (2
patients with T3 tumor and one patient

Conclusion:

Serum markers in BC are helpful for
clinicians in providing more effective
management of the disease. To this
end, different markers have been
proposed in the last years. In
particular, MUC1 (CA 15-3) is the
most widely used and investigated in
the breast cancer follow-up period.
Initial studies indicate that CA 15-3 is
abnorma in the majority of patients
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with T4 tumor), the result is difficult to
interpret. Also, testing of difference
between T1 and T2 tumors with regard
to CA 15-3 levd has not shown
statistical significance. Patients with
N3 tumor had significantly higher
values of CA 15-3 marker . Results
obtained by Park et a. and Moazzezy
et a. are similar. In their study they
established a correlation between CA
15-3 (and CEA) level and tumor size
(>5cm) and lymph node status (more
than 4 nodes involved) ‘. Duffy et
a. got the results showing a
significantly higher CA 15-3 marker
levels in patients with larger tumors
and patients with positive lymph
nodes, unlike the patients with NO
status . The same results were
8%tained by Park et al. in their study

Ebeling et al. study shows that tumor
size, lymph node status, histological
grade and hormona status are
prognostically significant . Duffy et
al. have not established a correlation
between the CA 15-3 level with
estrogen positive or negative receptors
(which corresponds with the results of
this study). On the other hand, their
obtained results, of CA 15-3 level, was
significantly higher in patients aged 50
years and older, while in our study the
difference in CA 15-3 levelsin patients
older/younger than 50 years of age was
not statistically significant 4.

with metastatic breast cancer and the
antigen levels are correlated with
changes in the clinical status of breast
cancer patients. However, CA 15-3 is
not recommended as screening tool in
early detection for BC, even though it
remains an important asset to monitor
the efficacy of medical therapies after
surgery.
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