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Evaluation of alkaline phosphatase in pre and post operative breast cancer patients
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ARTICLE INFO ABSTRACT

keywords: Background: Breast cancer is the commonest malignancy of women in India. Changes in serum
‘g’rke‘ys'?i fnhc‘frph"mse level of some biochemical parameters before and after surgery could assess the effectiveness
Isoenzymes of surgical intervention in breast cancer patients. Objective: To assay the activity of serum
Metastases Alkaline phosphatase (ALP) in patients with breast cancer before and after mastectomy.
Recurrence Methods: Serum Alkaline Phosphatase was assayed in 50 histopathologically proven breast

cancer patients using spectrophotometric methods and compared with the age matched
control. Result: The level of serum Alkaline phosphatase was significantly (p<0.05) increased
in 11patients before surgery and it was decreased in 3 breast cancer patients after surgery.
Conclusion: The increase in the levels of ALP may be a diagnostic marker for disease
recurrence and metastases.
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1. Introduction

Breast cancer is the most common cancer in the female
population [1]. Although tremendous progress in the treatment of
breast cancer has been achieved during past decades, it is still the
principal cause of cancer deathamongwomenworldwide [1,2]. The
majority of these patients die not because of the tumor in the
primary site, butdueto (metastasis) secondary sites. Metastasis is
the process by which tumor cells travel from the primary site to a
distant site via the circulatory system and establish a secondary
tumor. The process of metastasis is acomplex cascade of organised,
sequential and interrelated steps, including angiogenesis, local
invasion, intravasation and extravasation [3].

Alkaline phosphatase (ALP) comprises a group of isoenzymes
that catalyse the hydrolysis of phosphate esters in an alkaline
environment, generating an organic radical and inorganic
phosphate [5]. Total serum Alkaline phosphatase activity reflects
the combined activity of several isoenzymes found in the liver, bone,
kidney, and intestinal lining. The skeletal isoenzyme originates in
osteoblasts that release large amounts of the enzyme when bone
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repair activity occurs, for example with bone metastases. In cancer
patients, ALP is a sensitive indicator of mild biliary obstruction,
thus being a very sensitive indicator of liver progression. Many
authors have shown that the determination of alkaline
phosphatase (ALP) (3.1.3.1) isoenzyme activity is useful for the
diagnosis and clinical evaluation of patients with cancer. In a study
conducted by the International Breast Cancer Study Group
(IBCSG), ALP was examined for their sensitivity in detecting breast
cancer recurrence. It was abnormally high in breast cancer
patients with bone metastases and/or liver metastases, and was
more effective in distinguishing patients with relapse from those
without [4]. Therefore, we assessed the activity of serum alkaline
phosphatase before and after surgery to predict breast cancer
recurrence and metastases.

2. Materials and Methods:

Blood samples were collected from 50 Clinically and
Histopathologically proven breast cancer patients who were
admitted in Aringar Anna Cancer Institute, Kancheepuram for
treatment. The patients included in our study were not on
hormonal theraphy, oral contraceptives and were non-smokers.
None of them had secondary disorder. Age matched control was
included and it consisted of members of the public with no
previous history of breast cancer and other cancer related
diseases. Informed consent was obtained from the participants.
The human ethical committee of the Office of the Director, Govt.
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Arignar Anna Memorial cancer Hospital, Regional Cancer Center,
Karapettai, Kancheepuram ( vide RefNo0.262/E1/08 ) has
approved this study. Blood sampleswere collected, centrifuged for
15 minutes at 3000rpm and the serum was separated and stored at
4°C for analysis. The activity of Alkaline Phosphatase was assayed
by using Diethanol amine (DEA) method [11].

3. Results and Discussion

Table: 1 Age and Body weight (Mean = SD) of Control (n=50) &
Patients (n=50) with breast cancer.

Parameters Control Patient

Meanage (year) 46+4.3 44+25

Mean body weight (Kg) 61.8+55 625+5.7

Values are means + standard deviation of fifty breast cancer patients and
healthy controls.

Table: 2 Activity of Alkaline phosphatase in patients with
breast cancer, before and after Surgery (mean + SD, n=50)

Patientpopulation ALP(IU/L)
Control 123+4.7

Before Surgery 289.9+61.3
Aftersurgery 1925+11.4

shows the level of ALP in Control and breast cancer patients before and
after mastectomy.
ALP levels were significantly elevated in breast cancer patients before

and after surgery irrespective of clinical stages as compared to control. (P ©
0.05)

ALP has consistently been shown to predict bone metastases,
and to some extent liver metastases, as expected on the basis of its
biological activity. While some studies have reported fairly high
sensitivity of ALP for bone and overall metastases detection, these
studies included the use of specific isoenzymes in addition to total
ALP [6]. The result of the present study showed higher serum ALP
levelin the breast cancer patient before surgery when compared to
control and slightly decreased after surgery. The level of serum
Alkaline phosphatase was found to be increased before surgery in
11 patients out of 50 patients. After surgery, the ALP level was
found to be decreased in 3 patients out of 11 patients. Increase in
ALP might be due to recurrence or metastases to bone or liver and
the decrease might be due to recovery after treatment.

The study of Coombes et al [7] suggested that various
biochemical parameters like plasma total alkaline phosphatase, y —
glutamyl transferase and carcino embryonic antigen are useful for
detecting overt metastatic deposits. The increase in ALP noticed in
our study also indicates that the disease had metastased either to
bone or liver. Keshaviah et al [8] reported that the median follow —
up and percentage of patients with recurrence was less for the
patients with no ALP elevation than for those who had ALP
elevation. Our result is also in agreement with the report of
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Keshaviah et al that the increased ALP activity noticed in 3
patients after surgery might be due to recurrence and the
remaining 8 patients showed decreased ALP after surgery
indicating recovery. The increase ALP activity seen in the subjects
ofthe study may also be due to osteolytic bone metastases in breast
cancer patients.

Mayne et al [9] studied the level of total ALP and High
molecular weight (HMW) ALP in breast carcinoma and found that
the sensitivity of HMW — ALP is less but the specificity is 85% for
total ALP. The authors justified their findings by stating the early
phase of the disease and more of false negative results. Wasif Saif M
et al [10] in their study, found a significant difference in the level
among patients with and without liver metastasis. Those with liver
metastasis have asignificantly worse prognosis compared to those
without metastasis. Hence, the increase in ALP observed in our
study may be due to liver or bone metastases and further study on
liver and bone ALP is required to corroborate our findings .
Measurement ALP activity though less sensitive than imaging
procedure, may be useful for screening and early detection of a
considerable proportion of metastases among breast cancer
patients. Besides, ALP measurement may also be useful to monitor
the therapeutic efficacy in breast cancer patients

4. Reference

[1] JemalA Siegel R, Ward E,Hao Y, XuJ, Thun MJ. Cancer statistics.CA Cancer
JClin.2009;59:225-249.

[2] Goldhirsch A, Ingle N, Gelber RD, Coates AS, Thurlimann B, Senn
HJ.Thresholds for therapies: highlights of the St Gallen
InternationalExpert Consensus on the primary therapy of early breast
cancer.AnnOncol.2009;20:1319-1329.

[3] WoodhouseA.C,ChuaquiR.F Liottal.A. Cancer (80)1997;1529-1537.

[4] Crivellari D, Price KN, Hagen M et al. Routine tests during follow-up of
patients

[5] after primary treatment for operable breast cancer. International
(Ludwig) Breast

[6] CancerStudyGroup (IBCSG). AnnOncol.1995;6 (8): 769-776.

[71 Reichling JJ, Kaplan MM, Clinical use of serum enzymes in liver disease.
DigDisSci.1988;33:101-1614.

[8] Ritzke C, Stieber P, Untch M et al. Alkaline phosphatase isoenzymes in
detection and follow up of breast cancer metastases. Anticaner Res.
1998;18(28):1243-1249.

[9] Coombes RC, Powles TJ, Gazet JC et al. Assessment of biochemical test to
screen for metastases in patient with beast cancer. Lancet. 1980; i: 296 —
8.

[10] Keshaviah A, Dellapasqua S, Rotmensz N et al. CA 15 — 3 and alkaline
phosphatase as predictors for breast cancer recurrence: a combined
analysis of seven international Breast cancer stud group trials. Annals of
oncology.2007;18:701-708.

[11] Mayne PD, Thakkar S, Rosalki SB, et al. Identification of bone and liver
metastases from breast cancer by measurement of plasma alkaline
phosphatase isoenzymes activity. JClin Pathol. 1987; 40:398-403.

[12] Wasif Saif M, Dominik Alexander, Charles M. Serum Alkaline phosphatase
level as a prognostic tool in colorectal cancer: A study of 105 patients.
Thejournal of Applied Research. 2005; 5(1): 88-95.

[13] Friedman and young. Effects of disease on clinical laboratory tests, 3th
ed. AACC Press, 1994,

© Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685.
All rights reserved.



