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Abstract:

Background: Cancer Antigen 15-3, a derivative of a large transmembrane glycoprotein polymorphic epithelial mucin derived from MUCI gene
is a reliable marker in identifying patients who would benefit most from adjuvant therapy.

Materials & Methods: Aimed at assessing the overall risk, possibility of distant metastasis and need for adjuvant therapy we assessed the role
of pre-operative CA 15-3 and compared it with Nottingham's Prognostic Index (NPI) and the established prognostic markers like tumor size,
lymph node status, histological grade, development of distant metastasis, death from disease.

Results: We found no significant association between elevated pre-op CA 15-3 tumor size, histological grade and lymph node status when
assessed separately, however, when these prognostic factors were combined together as Nottingham Prognostic Index (NPI), a significant
association was established and also associated with a low 5 year survival rate. Patients with high pre-op CA 15-3 were the ones who developed
distant metastasis in follow-up of 2 years and died due to breast cancer.

Conclusions: Patients with elevated CA 15-3 preoperatively had poor outcome reflected by high NPI and early recurrence and this group of
patients is most likely to benefit from adjuvant therapy. Patients in high risk group have significant risk of developing distant metastasis; low 5
year survival rate, high risk of death from disease and require intensive surveillance for early detection of distant metastasis.

Keywords: Cancer Antigen 15-3 (CA 15-3), Nottingham Prognostic Index (NPI), Nottingham Prognostic Index (NPI)

INTRODUCTION

Breast cancer is the second most common cancer in Indian
women constituting 18 % of total cancer burden. It is the
most common cancer in urban women with incidence of 22-
28 per 1,00,000 women per year. The incidence of breast
cancer is rapidly rising, particularly in metro cities. While
managing Indian patients of breast cancer we need to
consider financial condition of patients and limited
availability of Government hospitals providing adjuvant
therapies. Hence it is important to predict patients most
likely to have poor outcome and benefit most from adjuvant
therapy. If we have a prognostic marker which can reliably

predict patients with poor outcome, high risk of recurrence,
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we can use adjuvant therapy judiciously and rationally.
Traditional tumor markers in breast cancer like tumor size,
lymph node status, histological grade need tumor sampling,
are costly, depend on competence and expertise of cyto /
histopathologist. On the other hand, serum is easily
accessible; measuring marker is simple, objective,
reproducible, and cost-effective. Soluble circulating marker,
if found to be accurate prognostic marker, would be ideal
candidate for predicting outcome and monitoring treatment
course'. The potential role of CA 15-3 in prognosis has been
studied in a few investigations which came to inconsistent

conclusions®. In the present prospective study, we analyzed

1117



Indian Journal of Basic & Applied Medical Research; September 2013: Issue-8, Vol.-2, P. 1117-1120

the relation between pre-op serum CA 15-3 level and patient
outcome.

MATERIALS AND METHODS:

Patient selection: All female primary breast cancer
patients treated at Breast Clinic, Dept. of General Surgery,
IPGME&R and SSKM Hospital, Kolkata from 2011 to 2012
had their pre-op serum CA 15-3 measured and it was
repeated on 7", 30th post-op day and every 6 monthly for 2
years. Patients were excluded if any other malignancy was
known from their previous history or if staging
investigations at the time of diagnosis revealed evidence of
distant metastasis. A total of 55 patients fulfilled these
criteria. 20 female patients with benign breast diseases were
taken as age matched controls and serum CA 15-3 measured
for comparison.

Treatment: Patients were treated with either modified
radical mastectomy (MRM) or quadrantectomy and axillary
Ilymph node dissection with local radiotherapy (RT). After
completion of surgery, RT and appropriate adjuvant
chemotherapy or hormone therapy was not altered according
to marker levels but was administered as indicated based on
international guidelines.

Marker Analysis: CA15-3 serum levels were determined
by IMMULITE 2000 BR-MA (Medical System), a two
steps sequential chemoluminescent immunometric assay
that used an anti-CA15-3 mouse monoclonal antibody. The
lower limit of sensitivity was 0.2 U/ml and the established
cut-off was 25 U/ml. According to cut-off, patients were
divided in two subgroups: a) subgroup one consisting of
3/55 patients with CA 15-3 serum levels <25 U/ml and b)
subgroup two consisting of 52/55 patients with CA 15-3
>25 U/ml.

Follow of Patients: Clinical follow-up included history
taking, physical examination and lab tests including serum
CA 15-3, liver function tests, complete blood count, chest
radiography, abdominal and breast USG, mammography for
detection of local or distant relapse. Additional computed

tomography and radiography were obtained as necessary.
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STATISTICAL ANALYSIS

Categorical variables were expressed as number of patients
and percentage of patients and compared across the 2 groups
using Freeman-Halton extension of Fisher's exact test.
Continuous variables are expressed as Mean + Standard
Deviation and compared across the 2 groups using unpaired
t test. An alpha level of 5% was taken, i.e. a p value less
than 0.05 was considered significant.

RESULTS

Patients with benign breast diseases showed average serum
CA 15-3 level of 10.7 U/ml.

Table No. 1shows serum CA 15-3 level in pre-op and post-
op period in study group.52 of the 55 patients in study group
had raised pre-op serum CA 15-3. Out of 55, 43 patients
showed decline in serum CA 15-3 post-operatively.6
patients had persistent raised serum CA 15-3 post-
operatively. However pre-op serum CA 15-3 values were
much higher than post-op values in these 6 patients.

Table 2 shows that, 38 of the 55 patients with histological
grade 2 or 3 had raised pre-op CA 15-3.0nly 1 patient out of
21 with grade 2, had normal serum CA 15-3. None of the
grade 3 patients had normal serum CA 15-3. 41of the 55
patients with tumor > 2 cm in size had raised pre-op CA 15-
3. None of the patients with tumor size more than 5 cm had
normal pre-op serum CA 15-3; while only 1 out of 19
patients with tumor 2-4.99 cm in size had normal serum CA
15-3. 41of the 55 patients with metastasis in 4 or more
axillary lymph nodes had elevated pre-op CA 15-3. None of
the patients with metastasis in > 9 axillary lymph nodes had
normal serum CA 15-3.

Pre-op serum CA 15-3 was elevated in patients with large
tumor size, higher number of axillary lymph nodes with
metastasis and higher histologic grade. This may indicate
total tumor burden shown by raised serum CA 15-3 level.
However, Test of proportion showed that pre-op serum CA
15-3 had no significant association with tumor size, nodal

status or histological grade (p >0.05).
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NPI is an indirect prognostic indicator. We analyzed relation
between pre-op serum CA 15-3 and NPIL.

[NPI=(0.2 *tumor size)+(1 for histologic grade 1, 2 for
grade 2, 3 for grade 3)+(1 for no axillary node metastasis,2
for1-3 metastatic nodes,3 for >3 metastatic axillary lymph
nodes)].

Table 3 shows; 41of the 52 patients with raised pre-op
serum CA 15-3 had NPI>4. Three patients with normal pre-
op CA 15-3 had NPI<4. While none of patients with higher
NPI had normal pre-op serum CA 15-3.

Test of proportion showed significant association between
raised pre-op serum CA 15-3 and high NPIL.

As shown in Table No.4; Five of these patients developed
distant metastasis and one patient died due to breast cancer.
The result was significant for distant metastasis but not for
death from cancer.

DISCUSSION

Traditional prognostic markers such as axillary lymph node
status, tumor size, histological grade, hormone receptor
expression are helpful to stage the disease, predict overall
survival of patient and response to hormonal therapy.
Multigene analysis® and gene expression profiling* have
been studied recently to know more about biological
behavior of breast cancer. However, all these factors need
tissue sampling, are costly and results depend on expertise
of histopathologist. None of these factors can single
handedly predict risk of development of distant metastasis
in individual patient, overall survival of patient and patients
needing close surveillance and follow-up. We also need a
marker which can identify the group of patients benefitting
most from adjuvant therapy.

Soluble circulating tumor marker if found to be accurate
prognostic factors, would be ideal candidates for predicting
outcome and monitoring treatment response'. Serum is
easily accessible, result does not depend on individual
expertise and the test is economical. Serum CA 15-3 has
been the most frequently investigated tumor marker in

breast cancer. Due to low sensitivity and specificity, CA 15-
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3 has no value for primary diagnosis™®. It can, however be
useful in predicting prognosis, measuring treatment

9-12

response in advanced breast cancer patients” - and for early

detection of metastasis'*™"°,

As discussed in results, we found that patients with
elevated serum CA 15-3 in pre-op period and showed
persistent raised serum CA 15-3 after R’ resection were at
increased risk of distant metastasis and risk was significant.
Possibly high serum CA 15-3 levels were due to release of
tumor associated antigen from occult metastasis in systemic
circulation indicator of vascularisation of tumor and bad
prognosis from beginning.

By comparing pre and post operative values, we found
decline in post-op values in majority of patients (43/55).The
post-op serum CA 15-3 values were comparable to median
of  healthy individuals which could be expected as
investigated only patients with complete resection of tumor
(R" resection).We found significant association between
raised pre-op CA 15-3 and higher NPI score. 5/41 patients
with raised pre-op CA 15-3 and NPI>4 developed distant
metastasis and 1 patient from this group died due to breast
cancer, while none of patient with low pre-op serum CA
15-3 and NPI<4 developed distant metastasis or died from
breast cancer. So CA 15-3 can risk stratify patients in high
risk and low risk group. Patients in high risk group have
significant risk of distant metastasis and statistically non-
significant risk of death from disease. Patients in high risk
group need close follow-up and most likely benefit from
adjuvant therapy.

Velaiutham S et al'’ in their retrospective study of 437
women who had CAI15-3 levels determined at initial
presentation of breast cancer found that of those patients
who were adequately staged, CA15-3 was found to be
elevated (defined as >51 U/ml) in 0% of Stage 1, 7.9% of
Stage 2, 36.7% of Stage 3 and 68.6% of Stage 4 cases. In a
subset of 331 patients with survival data, patients with
normal CA15-3 had an 85% five year overall survival rate

compared to 38% in their counterparts with elevation of the
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tumor marker. The level of elevation was also significantly
related to survival; patients with values more than 200 U/ml
exhibited only a 28% five year survival. The association of
elevated CA15-3 at initial presentation with poor outcome
was maintained over univariate and multivariate analyses.
Our results correlated with them as estimation of CA15-3 at
presentation of breast canceris important as it is an
independent prognostic indicator and may prompt the
physician to investigate for metastases if elevated.

Despite some controversies, CA 15-3 level could provide
independent prognostic information to be taken together
with conventional markers measured in tumor tissues'®.
Furthermore, Duffy'® reported that pre-op concentration
could be combined with existing early treatment based
exclusively on increasing marker concentration showed
improved prognosis compared with controls'®*’. However
we do not recommend early treatment based solely on raised

serum CA 15-3 and suggests randomized controlled trial for

role of adjuvant therapy in patients with raised tumor
marker.

CONCLUSION

This study showed that elevated pre-op serum CA 15-3 was
significantly associated with high NPI and thus can predict
poor patient outcome. Patients with raised serum CA 15-3
after R® resection were at significant risk of recurrence, CA
15-3 can risk stratify breast cancer patients in high risk and
low risk group.

To our knowledge, this is the first study in Indian patients
reporting on high prognostic relevance of tumor associated
antigen CA 15-3 in primary breast cancer patients. An
advantage of our approach for clinical would be the
independence from tumor tissues. In addition to those
prognostic factors being already indicative for adjuvant
therapy like lymph nodes, histological grade, a randomized
prospective therapy intervention study based on decrease of
CA 15-3 would be needed to prove the relevance of our

finding.

Table 1. Showing pre-op and post-op serum CA 15-3 values in breast cancer patients.

<25 U/ml 3 43 48

43

>25 U/ml 52 12 7
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Table No.2 Showing relation between pre-op CA 15-3 and tumor size number of axillary lymph nodes positive for
metastasis, number of patients with different histological grades and no. of patients with NPI scores.

<25 U/ml >25 U/ml

Grade I 2 12.5 14 87.5 0.374
IT 1 4.7 20 95.2
I 0 0 18 100

Tumor size <2 2 14.3 12 85.7 0.229
(cm) 2-4.99 1 5.3 18 94.7
>5 - 0 22 100

Lymph 1-3 nodes 2 14.3 12 85.7 0.175
node 4-9 nodes 1 3.8 25 96.2
metastasis | 59 nodes - 0 15 100

NPI 2-4 3 21.5 11 78.5 0.027*
5-7 - 0 27 100
>7 - 0 14 100

*- statistically significant

Table 3. Shows relation between pre-op serum CA 15-3 and different NPI.

<25U/ml 3 -—- -—-

>25U/ml 11 27 14

Table 4. Shows relation between NPI score and number of patients developing distant metastasis and number of
patients dying from breast cancer.

Low risk group 14 0 0
(NPI<4)

High risk group 41 5 1
(NPI>4)

1118
www.ijbamr.com



Indian Journal of Basic & Applied Medical Research; September 2013: Issue-8, Vol.-2, P. 1117-1120

References

1. Colomer R, Ruibal A, Genolia J, et al. Circulating CA 15-3 Levels in the Postsurgical Follow-up of Breast Cancer Patients and
in Nonmalignant Diseases. Breast Cancer Res Treat 1989;13:123-133.

2. Tondini C, Hayes DF, Kufe DW. Circulating tumor markers in breast cancer. Hematol/Oncol Clin North Am. 1989;3 4:653—
674.

3. Paik S, Shak S, Tang G, et al. A multigene assay to predict recurrence of tamoxifen-treated, node-negative breast cancer. N
Engl J Med. 2004;351:2817-2826

4. Van't Veer LJ, Dai H, van de Vijver MJ, He YD, et al. Gene expression profiling predicts clinical outcome of breast cancer.
Nature. 2002;415:530-536. doi: 10.1038/415530a.

5. Tondini C, Hayes DF, Gelman R, Henderson IC, Kufe DW. Comparison of CA 15-3 and carcinoembrionic antigen in
monitoring the clinical course of patients with metastatic breast cancer. Cancer Res. 1988;48:4107—4112

6. Fateh-Moghadam A, Stieber P. 2nd ed. Marloffstein-Rathsberg: Hartmann Verlag; 1993. Sensible use of tumour markers; pp.
11-31.

7. Stieber P, Nagel D, Ritzke C, et al. Significance of bone alkaline phosphatase, CA 15-3 and CEA in the detection of bone
metastases during the follow-up of patients suffering from breast carcinoma. Eur J Clin Chem Clin Biochem. 1992
Dec;30(12):809-14

8. Lamerz R, Stieber P, Fateh-Moghadam A. Serum marker combinations in human breast cancer (review). In Vivo. 1993;7:607-
614.

9. Tondini C, Hayes DF, Kufe DW. Circulating tumor markers in breast cancer. Hematol Oncol Clin North Am. 1989
Dec;3(4):653-74.

10. Dnistrian AM, Schwartz MK, Greenberg EJ, et al. CA 15-3 and carcinoembryonic antigen in the clinical evaluation of breast
cancer. Clin Chim Acta. 1991 Aug 30;200(2-3):81-93.

11. Robertson JFR, Pearson D, Price MR, Selby C, Blamey RW, Howell A. Objective measurement of therapeutic response in
breast cancer using tumor markers. Br J Cancer 1991;64:757-763.

12. Safi F, Kohler I, Rottinger, Beger H. The value of tumor marker CA 15-3 in diagnosing and monitoring breast cancer. A
comparative study with carcinoembryonic antigen. Cancer 1991; 68: 574-582.

13. Lamerz R, Reithmeier A, Stieber P, Eiermann W, Fateh-Moghadam A (1991) Role of Blood Markers in the Detection of
Metasases from Primary Breast Cancer. Diagn Oncol 1: 88-97.

14. Vizcara E, Lluch A, Cibrian R, Jarque F, Garcia conde J. CA 15.3, CEA and TPA tumor markers in the early diagnosis of
breast cancer relapse. Oncology. 1994;51:491.

15. O'Hanlon, D.M., M.J. Kerin, P.J. Kent, R. Skehill, D. Maher, H. Grimes and H.F. Given, 1995. A prospective evaluation of
CA15-3 in stage I carcinoma of the breast. J. Am. Coll. Surg., 180: 210-212.

16. Gasparini G. Prognostic variables in node-negative and node-positve breast cancer. Breast Cancer Res Treat. 1998;52:321-
331.

17. Velaiutham S, Taib NA, Ng KL, Yoong BK, Yip CH.Does the pre-operative value of serum CA15-3 correlate with survival in
breast cancer?Asian Pac J Cancer Prev. 2008 Jul-Sep;9(3):445

18. Duffy MJ. Serum tumor markers in breast cancer: are they of clinical value? Clin Chem 2006;52:345-351.

1119
www.ijbamr.com



Indian Journal of Basic & Applied Medical Research; September 2013: Issue-8, Vol.-2, P. 1117-1120

19. Jager W. Disseminated breast cancer: does early treatment prolong survival without symptoms? [Abstract]. Breast 1995;4:65.
20. Nicolini A, Anselmi L, Michelassi C, Carpi A. Prolonged survival by ‘early’ salvage treatment of breast cancer patients: a
retrospective 6-year study. Br J Cancer 1997;76:1106-1111.

21. Nicolini A, Carpi A, Michelassi C, et al. "Tumour marker guided" salvage treatment prolongs survival of breast cancer
patients: final report of a 7-year study. Biomed Pharmacother. 2003 Dec;57(10):452-459.

22. F. Kovner, O. Merimsky, M. Hareuveni, N. Wigler, S.Chaitchik. Treatment of disease-negative but marker-positive breast
cancer patients by tamoxifen: preliminary results of a prospective controlled randomized trial. Cancer Chemother Pharmacol
1994,35,80-83.

23. AR Dixonl, L Jackson, SY Chan, RA Badley, et al. Continuous chemotherapy in responsive metastatic breast cancer: a role

for tumour markers? British Journal of Cancer (1993) 68, 181-185. doi:10.1038/bjc.1993.310.

Date of submission: 02 July 2013 Date of Provisional acceptance: 24 July 2013
Date of Final acceptance: 28 Aug 2013 Date of Publication: 04 September 2013
Source of support: Nil Conflict of Interest: Nil

1120
www.ijbamr.com



