Evaluation of Tumor Markers in Southern Indian Breast Cancer Patients

RESEARCH COMMUNICATION

Evaluation of Tumor Markers in Southern Indian Breast
Cancer Patients

Mahendar Porikat!, Nagulu Malotu?, Uday Kiran Veldandi?, Nalini Yadala?,
Sadanandam Abbagani*

Abstract

Tumor markers are biochemical substances elaborated by tumor cells either due to the cause or effect of
malignant processes. Here we investigated serum levels of cancer antigen (CA15.3) and carcino embryonic
antigen (CEA) in 153 pre and post operated southern Indian breast cancer patients (stage-I- 45, stage-II-55,
stage-lll- 53 samples) and 37 normal controls.Patients with malignant lesions had high frequencies of abnormal
CA15.3 in stage-ll (46.3%) and stage-Ill ( 42.6%) and of CEA in stage-lll (64.3%). The mean serum levels of
CA 15.3 in all stagesdropped significantly after 9 days of mastectomy, but this was not the case with CEAeven
after 27 days. At 27 days after mastectomy, values for CA 15.3 had again significantly increased. Tumor size,
node metastases4) and stage of diseasel), but not patient’s age, were associated with higher preoperative
levels. Evaluation of CA15.3 and CEA values showed sensitivities and specificities of 35.3% and 18.3% and
95.6% and 62.7%, respectively. Based on these findings we conclude that correlation with CA 15.3 was superior
to CEAin terms of stage of disease, so that this is the more powerful marker for detecting lesions and determining
response to treatment.
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Introduction is one of the first tumor marker to be identified and
characterized (Sikorska et al., 1988). Several studies have
Breast cancer has a major impact on the health geported that positive serum CEA levels at the time of
women (Winer et al., 2001). Breast cancer is the mogirimary breast cancer diagnosis may represent a negative
common female-related cancer that causes of death amoptpgnostic parameter (Molina et al., 1998). The
women aged between 40-45 years (Bland et al., 20053vailability of the CA 15.3 tumor marker in the last decade
Despite modern instrumentation and radiological scanninfas greatly reduced the value of CEA in breast cancer
techniques to identify a tumor mass, the need exists fananagement. The recent studies discourage the routine
more practical and sensitive labo-ratory method, whicluse of the CEA assay because of its low sensitivity in
can indicate the presence of any neoplasm and providebath early and advanced diseases, compared with CA 15.3
guantitative estimate of changes associated with growtfiFiorella et al., 2001).
spread or dissemination and the-rapy (Muthuswamy and In the last few years, the development of several
Raste, 2000). Despite intensive efforts to develognonoclonal antibodies has made it possible to identify
improved therapeutic regi-mens like Mammographynew tumor associated antigens, which have opened new
Ultra-sound and MRM, the mortality rate for cancer ofvistas for the use of simple laboratory tests in the diagnosis
the breast has remain-ed stable over several decades, 8rd follow-up of breast cancer patients. However, these
cept when diagnosed in early stages (Roisman et al., 1994¢sts differ in terms of sensitivity and specificity.
Tumor markers are biochemical substances elaboratédoreover, although the monoclonal antibodies that detect
by tumor cells either due to the cause or effect of malignafitreast cancer associated antigens seem to react with
process. These markers can be normal endogenodgferent epitopes of a common antigen, those antigens
products that are produced at a greater level in cancer cefissociated with breast cancer are not simultaneously
or the products of newly switched on genes that remainegkpressed in human breast cancer.
quiescent in the normal cells. A tumor marker produced Previous studies (Vizacarra et al., 1996; Fiorella et
by the tumor and, when present in significant amountgl., 2001) in breast cancer patients suggest that CA 15.3
indicates the presence of a cancer. They may be presestclinically more useful than CEA, although the
as intracellular substrates in tissues or may be releasedpercentage of elevated levels vary from one study to
to the circulation and appear in serum (Malati, 2007). CEAnother, fundamentally depending on cut-off value, tumor
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stage and clinical situation of the patient. In the presentyple 2. Meant SD CA 15.3 and CEA Levels in Normal

study we analyzed the serum CA 15.3 and CEA markeiSontrols and Patients with Metastatic Breast Cancer
in pre and postoperative breast cancer patients, and related

levels of both markers to patient's outcome using botfy 2tents (") (;;Z?Eeé?;i)ve 3 daP:stggzr:;tuv;érgaeasn)
univariate and multivariate analysis. id Y y

CA15.3
Controls (38) 16.2 6.45
Breast cancer (153)

. . stage | (45)  18.47.52 18.3 14.9* 17.4*
A total of 191 females were taken into this study (aged stage Il (55) 31.9 6.32%* 312 17.1%* 21.63

29-76 years; mean age 44.9.06) Who'underwc'ent brea§t stage Il (53) 47.212.2%* 469 20.1%* 35 3%
cancer surgery at Mahatma Gandhi Memorial hospitalgga

Warangal, Andhra Pradesh, India between April 2006€ontrols(38) 1.8& 0.98

April 2009. All the samples were taken by venous puncturBreast cancer (153)

and transferred to ice. After clotting, the blood samples stage | (45) 1.9%1.17 1.90 191 1.70

were centrifuged. The serum was transferred to anotherstage Il (55) 2.6%1.70 271 255 192

tube and stored at -20°C until processed (within one Stage lll (53) 5.8&4.96* 580 5.63  4.07
month). CEA and CA 15.3 levels were determined byCA15.3, cancer antigen; CEA, carcinoembryonic antigen;
enzyme immunoassay method (BioCheck, Inc Diagnostit*p < 0.001; ** p <0.01; * p < 0.05

Kit; ELISA, Antuos 2010 Germany). Samples were
obtained before and after operations.

Materials and Methods

Table 3. Sensitivity of Tumor Markers

The serum levels of CEA below/ equal to 5 ng andvarker Total  Elevated Sensitivity (%)
level of CA 15.3 below/ equal to 35 U/ml was considered samples samples
normal. The patients in this study were divided into twg-p 15 3 153 54 353
groups, including 38 normal controls (healthy individuals) cea 153 28 18.3

who .Showed .no ?Vldence of disease after a COrnF)leE?AlS.B, cancer antigen; CEA, carcinoembryonic antigen
physical examination and laboratory work up(chest x-ray,

bone scan and sonography) and 153 breast cancer patie%?o

) le 4. Frequency of Elevation of Tumor Markers
45 had stage |, 55 had stage I, 53 had stage Ill disease q y

Patient characteristics are shown in Table 1. Three mopéarker Stage Frequency of elevation (%)
samples were taken after mastectomy from metastatca 15.3 Stage- | 11.1
breast cancer patients. The second sample was drawn 3 Stage- Il 46.3
days, third sample was drawn 9 days and the fourth sample Stage- Il 42.6
was drawn 27 days postoperatively. The patients witkEA Stage- | 7.1
metastatic breast cancer were further evaluated for their Stage- Il 28.6
Stage- I 64.3

family history, clinical nodal status, tumor size and age
Statistical analysis was performed using ANOVA followedCA15.3, cancer antigen; CEA, carcinoembryonic antigen
by Newman keuls test. Difference was regarded as ) )

statistically significant when p value <0.05. All Results and Discussion

calculations were performed with statistical package,

Graph-Pad Prism, version 4 for Windows (San Diego, CA,  1he meart SD serum levels of CA 15.3 and CEA in
USA). healthy individuals were 168 6.45 (range 4-35 U/ml)

and 1.8+ 0.98 (range 0.2-5 ng/ml) respectively. Mean

o o _ SD preoperative CA 15.3 and CEA levels were #8.4
Table 1. Clinical Characteristics of the 153 Patients 7.52 U/ml in stage I; 31.86.32 U/ml in stage II; 47.2

Characteristics (n) No. of patients (%) 12.2 U/mlin stage Il (range 4-98 U /ml) and 149%.17
Age (meart SD) 449,06 (29-76) ng/ml in stage |; 2.62 1.70 ng/ml in stage I!; 5.884.96
Family history Yes 37 (24.2%) ng/ml in stage llI- (range 0.6-41), respectively. Elevated
No 116 (75.8%) CA 15.3 and CEA levels were identified in 54 (35.3 %)
Clinical nodal status ~ NO 72 (47.1%) and 28 (18.3 %) patients respectively. Patient
N1 41 (26.8%) demographics are presented in Table 1.
N2 26 (17.0%) After clinical staging was performed, the
N3 and above 14 (9.3%) premastectomy CA15.3 and CEA values were evaluated
Clinical stage ' 45 (29.4%) according to the stage. The increase in CA15.3 with

[ 55 (36.0%)

" 53 (34.6%) increasing stage of the disease was statistically significant,

but no statically significant correlation was observed

CA,&S%SVHS (mean :(32,)5 U/ml) 16&54;5(&97%?8) between the stage of the disease and CEAs (Table 2).
Abnormal (>35 U/ml) 54 (35.3%) The meant SD values for tumor for different stages of
CEA levels (meart SD) 148.2 (0.6 - 41) the disease and characterization of patients according to
Normal (< 5 ng/ml) 125 (81.7%) cut-off values are shown in Table 1. Among the two serum
Abnormal (>5 ng/ml) 28 (18.3%) markers, CA 15.3 levels were significantly higher in breast

CA15.3, cancer antigen; CEA, carcinoembryonic antigen cancer patients than in normal patients (Table 2).
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respectively when compared to stage | samples (Table 4). CEA and prolactin for the primary diagnosis of breast cancer
CA 15.3 and CEA levels, as a diagnostic marker had a and correlation with the prognostic factors at the time of
sensitivity of 35.3%, 18.3 % (Table 3) and a specificity of  initial diagnosisAnn Nucl Med14, 395-9.
95.6%, 62.7%, respectively. According to the serum level§land Ki, Beenken SW, Copeland EM (2005). The breast. In:
of CA 15.3 it was more sensitive and specific in breast Bruniardi FC, Anderson DK, Billjar TR, et al (eds): Schwartz
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(%an'cer patients than CEA (Arsalan et al., 2000). Thes@iorella G, Patrizia F, Sandro C, et al (2001). A re-evaluation of
findings support our results.

- carcinoembryonic antigen (CEA) as a serum marker for
Following mastectomy, CEA and CA15.3 levels were  preast cancer: a prospective longitudinal st@lip Cancer

evaluated thrice. The mean serum levels of CA 15.3 Res7, 2357-62.
dropped slightly 9 days after mastectomy, however, 23ames TWU (2001). Diagnosis and management of cancer using
days later the values were significantly increased (Table serologic tumor markers. In: Henry JB, ed. Clinical
2). The mean serum levels of CEA dropped slightly 27  Diagnosis and Management by Laboratory Methods. 20th
days after mastectomy. ed. New York: WB Saunders, 1028-1042.

Serum levels of both CA 15.3 and CEA were associatef!™2ch! F, Brandes AA, Ermani M, Bruno G, Boccagni P
with host tumor burden such as larger tumor size, more (2000). Sensitivity of serum tumor markers CEA and CA

. 15-3 in breast cancer recurrences and correlation with
lymph node metastasig4), and advanced stage, onthe gigterent prognostic factorénticancer Re20, 4751-5.

other hand no association was found with preoperativgianindocht K, Soheila N, Ardeshir D (2005). Serum CA15-3
levels of tumor markers and the patient's age. Same type measurement in breast cancer patients before and after
of findings observed by Park et al (2008). In contrast to mastectomy.Arch Iranian Med 8, 263-6.

this findings, Lumachi et al (2000) reported correlationMalati T (2007). Tumor markers: an overvigmdian J Clinical

with the age of patients. ~ Biochem22 17-31. _

Patients with stage Il and Il disease having abnormdYllya T. Watanabe T, Adachi |, et al (1992). Analysis of cytosol
CA15.3 values and CEA in stage lll having abnormal CALS-3, carcinoembryonic antigen, and estrogen and
values when compare to those with stage | disease. There progesterone receptors in breast cancer tisypes, Cancer
. . . Res 83, 171-7.

Is not much difference in CEA levels of stage | and ll\ygjina R, Jo J, Filella X, et al (1998). C-erbB-2 oncoprotein,
patients when compared to normal levels. Elevated CA15- CEA, and CA 15.3 in patients with breast cancer: prognostic
3 levels are more common in metastatic breast cancer value.Breast Cancer Res Tredtl, 109-19.

patients than CEA (James, 2001). We noted a great®tuthuswamy S, Raste AS (2000). Clinical significance of cancer
frequency of abnormal CA15-3 values in patients with ~ antigen, CA 15.3 in breast canckrdian J Med S¢i54,

malignant lesions than CEA. This finding is consistent ~ 442-7. _ _
with the report of Fiorella et al. (2001). Park BW, Oh JW, Kim KS, et al (2008). Preoperative CA 15.3

. : : : and CEA serum levels as predictor for breast cancer
Women with a history of invasive breast cancer are at outcomesAnn Oncol 19, 675-681.

risk of developing metastatic disease. As SCIEENING sisman I, Israeli A. Lifshitz I, et al (1994). The significance

programs identify more patients with early stage of disease  of the CA 15-3 breast tumuor marker as an addi-tional tool
and as the number of women diagnosed with invasive for detection of breast cancer.Tumor Marker Oncol9,

ductal carcinoma continuously rises, there will be more 19-24.
women living with a personal history of breast canceiSaphner T, Turmey DC, Gray R (1996). Annual hazard rate of
(Winer et al., 2001), but in our study only 37 out of 153  recurrence for breast cancer after primery therapylin
patients (24.2%) have family history. Oncol 14, 2738.

In this study we observed that CA 15.3 was moreSikorskg H, Shuster J, G_old P (1988). Clinical applications of
sensitive (34.6%) when comparedwith CEA (18.2%) in gz;rcmoembryonlc antige@ancer Detect Prevert?2, 321-

detecting the disease. We also observed that tre""tme\ﬂ&acarra E, Lluch A, Cibrian R, et al (1996). Value of Cal5.3

(surgery) results in reduction in CA15.3 than CEAlevels, i, preast cancer and comparison with CEA and TPA: A study
which coincides more with the response to the treatment. of specificity in disease free follow-up patients and

CA 15.3 was a significantly more powerful marker for  sensitivity in patients at diagnosis of first metastd&isast

determining response to treatment. Similar results also Cancer Res Trea87, 209-206.

observed by Fiorella et al. (2001). Winer EP, Morro WM, Kent OC, Harries JR (2001). Malignant
In conclusion, our study shows the lower sensitivity ~ tumors of the breast. In: Vincent Devita T, Jr. Samuel

of serum CEA levels compared with CA 15.3 in detecting  Hellman, Steven A. Rosenberg. Cancer Principles and

breast cancer. The study also provided evidence for Fractice of Oncology 6th Edition, 2:1651, 1698-9.

recommending the serum CEA should not be used in

management of this disease.
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