Breast Cancer: Targets and Therapy downloaded from https://www.dovepress.com/

For personal use only.

Breast Cancer: Targets and Therapy Dove

3

ORIGINAL RESEARCH

Elevated preoperative serum cancer antigen 15.3
levels are associated with reduced disease-free
survival: a single-institution experience

Eyad Fawzi Alsaeed'
Huda Abdulkarim?
Mutahir A Tunio?

'Radiation Oncology Department,
King Khalid University Hospital, King
Saud University, Riyadh, Saudi Arabia;
2Department of Medical Oncology,
3Department of Radiation Oncology,
King Fahad Medical City, Riyadh,
Saudi Arabia

Correspondence: Mutahir A Tunio
Department of Radiation Oncology,
King Fahad Medical City, Makkah Al
Mukarramah Road, Sulaimaniyah,
Riyadh |1525, Saudi Arabia

Tel +966 | 288 9999

Fax +966 | 288 9999

Email drmutahirtonio@hotmail.com

This article was published in the following Dove Press journal:
Breast Cancer:Targets and Therapy

25 July 2013

Number of times this article has been viewed

Background: We aimed to evaluate the prognostic significance of the preoperative tumor-marker
cancer antigen (CA) 15.3 in Saudi patients with breast cancer and to find out whether any
correlation exists between preoperative CA 15.3 and tumor size and nodal status.

Materials and methods: Preoperative blood samples for serum CA 15.3 levels were taken
in 112 breast cancer patients who underwent breast-conserving surgery or modified radical
mastectomy between February 1988 and August 2008. Serum levels of CA 15.3 below 35 U/mL
were considered normal. The correlation between pre- and postoperative CA 15.3 levels with
tumor size and nodal status was calculated using Pearson correlative coefficients. Kaplan—
Meier curves were used to determine disease-free survival (DFS) according to CA 15.3 groups
(<35, 36-100 and above >100 U/mL).

Results: The mean age of the cohort was 47.0 years (range 23-76, standard deviation 10.3).
According to menopausal status, 93 patients (83.0%) were premenopausal, and 19 patients
(17.0%) were postmenopausal. Mean preoperative CA 15.3 levels were 43.69 U/mL (1.0-209.87).
Ten-year DFS rates were 100%, 84%, and 57.7% for CA 15.3 <35 U/mL, 36-100 U/mL,
and >100 U/mL, respectively (P = 0.003). Preoperative CA 15.3 levels showed positive cor-
relation with primary tumor size (R = 0.43, R*> = 0.83, P = 0.03) and nodal status (R = 0.59,
R?=0.28, P < 0.0001), respectively.

Conclusion: Elevated preoperative CA 15.3 above 35 U/mL in Saudi women breast cancer
patients showed correlation with primary tumor size and nodal status, and preoperative CA 15.3
level is an independent prognostic factor for DFS. Preoperative serum CA 15.3 levels may be
helpful for risk stratification along with other factors.

Keywords: breast cancer, preoperative serum CA 15.3 levels, correlation, disease-free

survival

Introduction

Breast cancer incidence is increasing globally, and the same is reflected in Saudi Arabia.
Breast cancer in Saudi Arabia accounts for 26% of all newly diagnosed cancers in
Saudi women, with an incidence of 21.6 per 100,000, and the majority of those present
at a young age and with advanced TNM staging.'*

Serum cancer antigen (CA) 15.3 is a carbohydrate antigen that is secreted from
breast cancer cells. It has been the most widely used marker in the last two decades in
breast cancer patients for neoadjuvant chemotherapy response and prognosis along with
other parameters because of its high sensitivity and specificity.” However, the signifi-
cance of preoperative CA 15.3 levels is not well known.* A few studies have supported
an association between high preoperative CA 15.3 and tumor burden (advanced tumor
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and nodal status), and others have not.>® Apart from the
prognostic significance for response evaluation, the impact
of preoperative CA 15.3 on locoregional control (LRC),
distant metastatic control (DMC), and disease-free survival
(DES) is also less studied and its significance not known in
Middle Eastern patients with breast cancer.’

Our single-institution study aimed to evaluate the prog-
nostic significance of preoperative tumor CA 15.3 in Saudi
patients with breast cancer, and also to find out the existence
of any correlation of preoperative CA 15.3 with tumor size
and nodal status.

Materials and methods
After receiving approval from the institutional ethical review
committee board, we took into this study 112 consecutive
patients with breast cancer in whom breast-conserving
surgery (BCS) or modified radical mastectomy (MRM)
was performed between February 1988 and August 2008 in
our hospital. Inclusion criteria were (1) histopathologically
confirmed breast cancer, (2) T1-T4, NO-N2, (3) and had
undergone BCS or MRM with or without adjuvant hormonal
chemotherapy and radiotherapy. Exclusion criteria were (1)
presence of distant metastasis, (2) neoadjuvant chemotherapy
(as our aim was to see the impact of preoperative CA 15.3
levels in chemotherapy-naive patients at the time of presenta-
tion), and (3) inflammatory or inoperable tumors.
Preoperative serum CA 15.3 levels were determined by
enzyme linked immunoassay (BioCheck, Foster City, CA,
USA) after taking venous blood samples and centrifuga-
tion and processing the serum. Normal levels of serum CA
15.3 were considered normal below or equal to 35 U/ml.
According to CA 15.3 levels, patients were grouped into
three categories (<35, 36-100, and >100 U/mL).

Breast cancer pathological specimens

After surgery, breast cancer specimens were fixed in 10%
formalin for 12 hours and were examined to evaluate the
gross size, histopathological type, grade, presence or absence
of lymphovascular invasion, lymph nodes, and retrieved
and involved number. Estrogen receptors (ERs), proges-
terone receptors (PRs), and HER2/neu (human epidermal
growth factor receptor 2)-overexpression status underwent
immunohistochemical analysis with antibodies against the
ERs (Dako, Glostrup, Denmark) and PRs (BioGenex, San
Ramon, CA, USA). A cutoff value of 1% for both recep-
tors was considered ER or PR presence, as per institutional
protocol. HER2/neu overexpression was checked for immu-
nohistochemical equivocal cases using a HER2 DNA Probe

Kit (Abbott Laboratories, Abbott Park, IL, USA) according
to the instruction manual. HER2/neu was considered positive
when the HER2:CEP17 ratio was 2:1 or higher.

Clinical variables

Additional clinical features, ie, age, menopausal status,
associated comorbidities, initial tumor size on physical,
mammography and sonography examination, laterality
and location of primary tumor, were studied. Surgery was
performed using either wide local excision or MRM with
axillary lymph-node dissection.

Statistical analysis

The primary end points were frequency preoperative CA
15.3 levels and correlation with tumor size and lymph-node
involvement, impact of preoperative CA 15.3 levels on LRC,
DMC, and DFS. The mean, median, and mode of preopera-
tive serum CA 15.3 levels were described. The correlation
between preoperative CA 15.3 and tumor size/lymph-node
involvement was estimated by Pearson correlative coef-
ficients and the Kruskal-Wallis test. The mean differences
and limits of agreement corresponding to the 95% confidence
interval were analyzed.

The times to last follow-up evaluation, appearance of
local relapse, and death were calculated from date of start-
ing treatment. DFS was defined as the duration between the
entry date and the date of documented disease reappearance,
death from cancer, and/or last follow-up (censored). Overall
survival was defined as the duration between the entry date
and the date of patient death or last follow-up (censored).
Probabilities of LRC, DMC, and DFS were determined with
the Kaplan—-Meier method. The comparisons for various end
points were performed using the log-rank test and Cox propor-
tional hazard analysis. All statistical analyses were performed
using PASW statistics 18.0 (IBM, Armonk, NY, USA).

Results

Clinical characteristics

Patients’ clinical and treatment characteristics are shown in
Table 1. The mean age of cohort was 47.0 years (range 2376,
standard deviation 10.3). According to menopausal status,
93 patients (83.0%) were premenopausal and 19 patients
(17.0%) were postmenopausal. Mean body mass index was
31.8 kg/m? (range 15.7-52.8, standard deviation 7.2). A total
of 72 patients (64.3%) had no comorbidities. Common
morbidities in 40 patients (35.7%) were hypertension in 14
(12.5%), diabetes in nine (8.0%), and combined hypertension
and diabetes in six (5.4%). Family history was positive in

54 submit your manuscript

Dove

Breast Cancer:Targets and Therapy 2013:5


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Preoperative serum CA 15.3 levels associated with reduced DFS

Table | Patient characteristics

Variables N (%)

Age Mean 47.0 years
(range 23-76), SD = 10.3
Age-groups (years)

<25 2 (1.9%)

25-35 21 (18.7%)

3645 49 (43.7%)

>45 40 (35.7%)
Menopausal status

Premenopausal 93 (83%)

Postmenopausal 19 (17%)
Comorbidities

DM 9 (8.0%)

HTN 14 (12.5%)

HL 2 (1.8%)

DM+ HTN 6 (5.4%)

HL + DM + HTN 9 (8.0%)
Laterality

Unilateral 108 (96.4%)

Bilateral 4 (3.6%)
Side

Right 22 (20.4%)

Left 90 (79.6%)
T stage

TI 28 (25.0%)

T2 38 (34.0%)

T3 33 (29.5%)

T4 13 (11.5%)
N stage

NO 6 (5.4%)

NI 19 (17.0%)

N2 40 (35.6%)

N3 47 (42.0%)
Histological type

IDC 95 (84.8%)

ILC 6 (5.4%)

IDC + ILC 6 (5.4%)

Others 5 (4.4%)
LvsI

Positive 42 (37.5%)

Negative 70 (62.5%)
Receptor status

Luminal A 34 (30.4%)

Luminal B 31 (27.7%)

Basal 11 (9.8%)

HER2/neu 35 (32.1%)
Type of surgery

BCS 31 (28.7%)

MRM 81 (71.3%)
Chemotherapy

Yes 104 (92.7%)

No 8 (7.3%)
Radiation therapy

Yes 89 (79.5%)

No 23 (20.5%)
Hormonal therapy

Yes 66 (59.0%)

No 46 (41.0%)

Abbreviations: SD, standard deviation; DM, diabetes mellitus; HTN, hypertension;
HL, hyperlipidemia; IDC, infiltrating ductal carcinoma; ILC, invasive lobular carcinoma;
LVSI, lymphovascular space invasion; BCS, breast-conservation surgery; MRM,
modified radical mastectomy; HER2, human epidermal growth factor receptor 2.

17 patients (15.2%). The majority of the cohort (57 patients,
79.6%) had left-side breast cancer and the outer lower
quadrant was a common site of tumor location (50 patients,
45.9%), followed by the upper outer quadrant (30 patients,
27.5%). Elevated preoperative CA 15.3 levels were seen
in 96 patients (85.7%), with a mean value of 43.69 U/mL
(1.0-209.87).

Correlation of preoperative CA 15.3
with tumor size and axillary nodal
involvement

The clinicopathological characteristics according to pre-
operative CA 15.3-level groups are shown in Table 2.
Preoperative serum CA 15.3 levels were correlated with
young age, premenopausal status, advanced TNM Classifi-
cation of Malignant Tumours (TNM) staging, grade 3, and

Table 2 Clinicopathological characteristics according to serum
cancer antigen (CA) 15.3 groups

Variables CA 153 CA 153 CA 153 P-value
<35 36-100 >100
(n=16) (n=30) (n=66)
Age (years)
<45 7 (43.6%) 19 (63.4%) 46 (69.7%) 0.002
>45 9 (56.4%) 11 (36.6%) 20 (30.3%)
Menopausal status
Premenopausal 12 (75%) 23 (76.7%) 58 (87.9%) 0.003
Postmenopausal 4 (25%) 7 (23.3%) 8 (12.1%)
Tumor size
TI 7 (43.6%) 8 (26.7%) 13(19.7%) 0.001
T2 7 (43.6%) 9 (30.0%) 22 (33.3%)
=T3 2 (12.8%) 13 (43.3%) 31 (47.0%)
Nodal status
NO 6 (37.5%) - - 0.001
NI 4 (25.0%) 7 (23.3%) 8 (12.1%)
N2 6 (37.5%) 10 (33.4%) 24 (36.4%)
N3 - 13 (43.3%) 34 (51.5%)
TNM staging
| 6 (37.5%) 8 (26.7%) 8 (12.1%) 0.001
I 8 (50.0%) 9 (30.0%) 24 (36.4%)
i 2 (12.8%) 13 (43.3%) 34 (51.5%)
Grade
| 8 (50.0%) 7 (23.3%) 6 (9.1%) 0.02
2 7 (43.6%) 12 (40.0%) 28 (42.4%)
3 | (6.4%) 11 (36.7%) 32 (48.5%)
LVsSI
Yes 10 (62.5%) 12 (40.0%) 20 (30.3%) 0.
No 6 (37.5%) 18 (60.0%) 46 (69.7%)
Receptor status
Luminal A 7 (43.6%) Il (36.7%) 17 (25.8%) 0.0001
Luminal B 7 (43.6%) 9 (30.0%) 15 (22.7%)
Basal - 1 (3.3%) 10 (15.1%)
HER2/neu 2 (12.8%) 9 (30.0%) 24 (36.4%)

Abbreviations: LVSI, lymphovascular space invasion; TNM, TNM Classification of
Malignant Tumours; HER2, human epidermal growth factor receptor 2.
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receptor status. Elevated CA 15.3 levels were correlated
with triple-negative and HER2/neu status. Correlation of
CA 15.3 levels with tumor size and nodal involvement are
shown in Figures 1 and 2. Elevated preoperative CA 15.3
levels were positively correlated with primary tumor size
(R=10.43, R>=0.83, P =0.03) and nodal status (R = 0.59,
R?=0.28, P < 0.0001).

Locoregional recurrence, distant control,

and overall survival

Ten locoregional recurrences (LRRs; 8.93%) were seen
among 112 breast cancer patients. Four (40%) LRRs occurred
at the scar site, and six LRRs (60%) were seen in the ipsi-
lateral axilla and supraclavicular regions. The median time
of LRR was 3.6 years (range 2.73-5.1). The 10-year actual
LRC rate was 86.4%. Distant metastases were documented
in 29 patients at 10 years, with 10 actual DMC rates averag-
ing 63% (95% confidence interval 57%—79.0%). Ten-year

DEFS rates were 100%, 84%, 57.7% in CA 15.3 <35 U/mL,
36-100 U/mL, and >100 U/mL, respectively (P = 0.003).
In preoperative CA 15.3 groups, there was no difference
between LRRs; however, CA 15.3 above 35 U/mL had worse
DMC and DFS rates (Figure 3).

Cox proportional analysis of clinical and histopathologi-
cal prognostic factors in our cohort showed four prognostic
factors influencing the LRRs: (1) age less than 45 years, (2)
premenopausal status, (3) presence of lymphovascular inva-
sion, and (4) no adjuvant radiotherapy (Table 3). For DMC,
in addition to age less than 45 years, premenopausal status,
and breast cancer subtypes, elevated preoperative CA 15.3
levels were found to be an independent prognostic factor
(Tables 4 and 5).

Discussion
Correlation of preoperative serum CA 15.3 levels with primary
tumor size and nodal status and its prognostic significance on
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Figure | Correlation between preoperative serum cancer antigen (CA) 15.3 levels and postoperative primary tumor (T) stage.
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Table 3 Cox regression (multivariate) analysis of prognostic
factors for locoregional recurrence in breast cancer

Table 5 Cox regression (multivariate) analysis of prognostic
factors for disease-free survival in breast cancer

Variables Hazard Confidence P-value  Variables Hazard Confidence P-value
ratio interval ratio interval
Age, years, <45 vs >45 2.7 2.2-3.1 0.02 Age, years, <45 vs >45 2.5 2.0-2.9 0.02
Premenopausal vs 24 1.9-2.9 0.03 Premenopausal vs I.4 1.2-1.9 0.04
postmenopausal postmenopausal
Luminal A vs luminal B 12 09-13 0.05 Luminal A vs luminal B 4.3 3.6-6.2 0.001
Luminal A vs other subtypes 1l 0.8-12 0.4 Luminal A vs other subtypes 5.7 4.5-8.2 0.0001
<T3vsT4 22 17-32 0.0l :|T3 ":\;4 i'g ;i‘ii g'g(')z
vs . .5-3. X
NI vs N2 28 21739 0.0t <G3vs >G3 LI 08-1.2 05
<G3vs >G3 1.1 0.8-1.2 0.5 LVSI* vs LVSI- Il 08-1.2 0.5
LVSI* vs LVSI® 1.7 1.2-23 0.02 Adjuvant RT vs no RT 27 2.4-2.9 0.002
Adjuvant RT vs no RT 3.8 2.7-4.2 0.001 Adjuvant CT vs no CT 1.1 09-1.2 0.3
Adjuvant CT vs no CT 1.1 0.7-1.2 0.5 Adjuvant HT vs no HT 3.5 3.0-5.2 0.0001
Adjuvant HT vs no HT 1.1 0.7-1.2 0.5 Age, years, <45 vs >45 2.1 1.8-3.3 0.002

Abbreviations: LVSI, lymphovascular space invasion; RT, radiation therapy; CT,
chemotherapy; HT, hormonal therapy; vs, versus.

DMC and DFS in patients with breast cancer has been demon-
strated in Western data>®; however, the impact of preoperative
CA 15.3 levels in Middle Eastern women with breast cancer
has not been well studied.® '° In our region, women with breast
cancer present at a young age, mostly premenopausal, and
with advanced TNM stage and high HER2/neu expression
(32.2%), which are well-known prognostic factors for tumor
and nodal stage in breast cancer. Similar findings were seen in
our small cohort, and we confirmed the correlation of elevated
preoperative CA 15.3 with young age, premenopausal status,
advanced TNM staging, histological grade, and basal and
HER2/neu-type receptors, and also confirmed preoperative
CA 15.3 levels as independent prognostic factors for DMC
and DFS, similar to Western data.!!?

Table 4 Cox regression (multivariate) analysis of prognostic
factors for distant metastasis in breast cancer

Variables Hazard Confidence P-value
ratio interval
Age, years, <45 vs >45 2.6 2.1-3.0 0.02
Premenopausal vs 1.4 1.2-1.9 0.04
postmenopausal
Luminal A vs luminal B 5.2 3.7-73 0.0001
Luminal A vs other subtypes 4.7 3.6-7.2 0.0001
<T3vs T4 2.0 1.5-2.5 0.0l
NI vs N2 3.9 2.6-4.2 0.001
<G3vs >G3 1.1 0.8-1.2 0.5
LVSI* vs LVSI- 38 2.5-4.1 0.001
Adjuvant RT vs no RT 1.1 0.8-1.2 0.5
Adjuvant CT vs no CT 1.2 1.0-1.3 0.3
Adjuvant HT vs no HT 5.2 4.7-82 0.0001
Age, years, <45 vs >45 3.1 2.6-5.2 0.001

Abbreviations: LVSI, lymphovascular space invasion; RT, radiation therapy; CT,
chemotherapy; HT, hormonal therapy; vs, versus.

Abbreviations: LVSI, lymphovascular space invasion; RT, radiation therapy; CT,
chemotherapy; HT, hormonal therapy; vs, versus.

Potential strengths of our study were complete data
of preoperative serum CA 15.3 in all patients and a long
follow-up period, and possible limitations of our study
were that (1) we did not take postoperative blood samples
for serum CA 15.3 levels, (2) ours was a small cohort,
and (3) patients receiving neoadjuvant chemotherapy were
excluded, as our aim was to see the impact of preopera-
tive CA 15.3 on DFS in neoadjuvant chemotherapy-naive
patients. Bottini et al have reported that serum CA 15.3
levels did not substantially change after neoadjuvant che-
motherapy, despite the high response rate obtained after
surgery.'?

In conclusion, our data in patients with breast cancer
suggest that elevated preoperative CA15.3 levels are associ-
ated with advanced TNM staging, histological grade, and
basal and HER2/neu-receptor status, and thus a high risk of
recurrence locally or at distant sites. We found preoperative
CA 15.3 level an independent prognostic factor for DFS.
Although the American Society of Clinical Oncology panel
does not recommend therapeutic decisions be based on
preoperative serum CA 15.3, we recommend the incorpora-
tion of routine preoperative CA 15.3 levels in our patients
based on the aforementioned studies, and such patients with
elevated preoperative serum CA 15.3 levels may benefit
from aggressive treatment. However, larger prospective tri-
als are required to predict the significance of preoperative
serum CA 15.3 levels on LRC, DMC, and DFS in breast
cancer patients.
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