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Abstract :

Objective: The aim of this study is to find out the efficiency of CA15-3 in the follow up of metastatic invasive ductal
carcinoma patients pre and post-treatment.

Method: Seventy five inavasive ductal carcinoma Iraqi patients with metastasis were admitted to Nuclear Medicine Hos-
pital in Baghdad, all were females and have received the same treatment regimen which is represented by FAC: 5-fluoro-
uracil, doxorubicin, cyclophosphamide given 3-weekly for 6 cycles. Those patients have been observed for four months
until they completed their course of treatment. Also 15 samples of apparently healthy women were involved as a control.
The blood samples (5 mL) were drown from all of studied cases in order to be used for measuring their serum level of
CA15-3 (serum CA15-3 levels of patients were measured pre and posttreatment) by using Enzyme-linked
Immunosorbent Assay (ELISA) technique.

Result: Serum CA15-3 concentration was elevated in 36 patients (highly significant) from the total number of patients
that had been considered in the study before starting therapy, 31 patients from them were followed up for four months
while they completed their course of treatment. Then; their serum CA15-3 concentrations were measured again, the result
showed that the CA15-3 values decreased in 27 patients to be within normal level, but increased in 4 patients more than
its primary concentration before starting therapy.

Conclusion: CA15- 3 is a sensitive tumor marker for diagnosing metastatic invasive ductal carcinoma and especially for
monitoring treatment of those patients.
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Introduction:

Breaé“[ cancer is the malignant tumor that forms from
the uncontrolled growth of abnormal breast cells. It
usually affects tissues involved in milk production (Ductal
and lobular tissues).

It is the most common malignancy in women and it
remains one of the greatest health threats facing women
around the world as we enter the 21st century (1).

Every year, one million new cases are reported world-
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wide, representing 18% of the total number of cancer in
women, it has been established that one out of eight women
in USA (2) and one out of 10 women in UK (3) will de-
velop breast cancer at some point in her life.

In Iraq, breast cancer cases number were steadily ris-
ing after the 1991 war (4), the number of cases were 778
in 1990 which increased to 2154 case in 2001(5) and the
number continue to increase sharply year after year till now
(6,7).

The most frequent histology types of breast cancer in
Iraq are Invasive ductal carcinoma which represent 77.2%,
lobular carcinoma 9.8%, Comedo carcinoma 1.8 % and
medulary carcinoma 1.5% and the rest percentage repre-
sent other histologic variants of carcinoma.

Studies with monoclonal antibodies in the sera and tumor
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tissue of patients with breast cancer have led to descrip-
tion of a tumor associated antigen, detected by monoclonal
antibody DF3, a high molecular weight glycoprotein which
is expressed with differentiation of mammary epithelium.

A second type of antigen has also been defined in the
sera of breast cancer patients by the use of monoclonal
antibody 115D8, originating from human milk fat globule
membranes.

Subsequent studies have used both monoclonal antibod-
ies DF3 and 115D8 in a bi-determinant immunoradiometric
assay which has identified a circulating antigen designated
CA15-3 (Carbohydrate Antigen) (8).

Patients and Method:

Patients: Seventy six patients with proved diagnosis of
Invasive Ductal Carcinoma and had Metastasis (Not oth-
erwise specified “NOS”) on histopathological examination
presented to the Nuclear Medicine Hospital in Baghdad.
These patients have been of different age groups, differ-
ent geographic residencies and have been admitted to this
hospital from September/ 2009 to the end of December/
2009 , all of them have received the same treatment regi-
men which is represented by FAC (or CAF): 5-fluoroura-
cil, doxorubicin, cyclophosphamide given 3-weekly for 6
cycles. Those patients have been observed for four months
until they complete their course of treatment at the end of
May/ 2010.
Control: Fifteen apparently normal individuals with com-
parable age range of patients.
Blood Sampling: Two ml of blood were collected in plain
tubes from patients and from control individuals (all of
them were female).

Blood samples were drawn at the morning between 9 and
11 a.m. by venapuncture using disposable syringes. The
patients were newly diagnosed breast cancer patient with
metastatic invasive ductal carcinoma, postoperative and
pretreatment, their ages ranging between 24 -65 years old.
Samples collection, Processing and Storage: The blood
samples were collected in dry tubes (plane tube) containing
no additives, then centrifuged at 3000 rpm for 2-5 min-
utes to separate serum from blood cells, after that all serum
samples were being stored at -20C°. Then assay procedure
by using ELISA CA15-3 kits of DRG Company.
Statistical Analysis:

1- Descriptive statistics:

A. Statistical tables including observed frequencies with
their percentages.

B. Summary statistic of the readings distribution (mean,
SD).

C. Graphical presentation by (bar charts).

2 - Inferential statistics:

These were used to accept or reject the statistical hy-
potheses, they include the followings:

Chi-Square ( %2).

Note: The comparison of significant (P-value) in any test
were:

S= Significant difference (P<0.005).

HS= Highly Significant difference (P<0.001).

NS= Non Significant difference (P>0.005).

Result and Discusion:

Patient’s ages ranged from 24 to 65 years old. Overwhelm-
ingly, breast cancer incidence and death rates generally in-
crease with age. During 2002- 2006, 95% of new cases and
97% of breast cancer deaths occurred in women aged 40
and older (9).

Regarding patients group, the mean age was 47.1 years

old. It was obvious that the distribution of the patients was
significantly occurred between 50-59 years age groups (¥2
=7.033, p <0.001) as shown in figure (4-1).
In agreement with the results of the present study, a recent
study in Iraq show that the incidence of breast cancer has
significantly occurred after age of 40 6,7, also a group of
researchers both in USA and Australia have found that the
incidence of breast cancer increasing sharply after the age
of 40 (10,11).

In contrast to the results obtained in this study, another
study has found that during 2002-2006, women aged 75-79
had the highest incidence rate, 441.9 cases per 100,000.
(9), these findings may be explained by the fact that the
increasing life expectancies in western countries have re-
sulted in an increase in the proportion of the population that
is elderly. For instance, the percentage of the US popula-
tion that was aged 75 or more years has increased from 2.6
percent in 1950 to 5.9 percent in 2000 (12).

Tumor marker study (CA15-3)

Serum tumor markers are widely used in patients with
breast cancer, the majority of authors agree on the fact that
tumor markers are useful since, elevated tumor marker lev-
els almost certainly indicate an advanced stage in assess-
ing the disease extent and serve as an early indicator of
the success or failure of therapy in the monitoring of the
treatment for metastatic breast cancer. Sensitive and spe-
cific detection of breast cancer tumor marker CA15-3 in
human serum is an important step toward successful evalu-
ation of clinical treatment and prediction of breast cancer
recurrence (13).

The evaluation of serum CA15-3 concentration was in-
volved in 75 patients and 15 healthy controls that included
in this study, the result showed high elevation of serum
CA15-3 levels in breast cancer patients in comparison to
healthy group which is considered statically highly signifi-
cant (P<0.01), the median and range of serum CA15-3 con-
centration were 36.57 and 4 — 194.4 (U/mL) for patients
compared to 17.54 and 5 — 31.8 (U/mL) respectively for
controls.
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These results were confirmed by authors like Gion et
al. (1999) who reported in their study which carried out in
Venice/Italy on 150 breast cancer patients and 83 health
controls, that serum CA15-3 concentrations were increased
significantly in breast cancer patients compared to control
group, the median CA15-3 level was 31.6 (U/mL) for pa-
tients compared to 18.2 (U/mL) for health controls, also
Dufty, (1999)(14) confirmed that patients with primary
breast cancer or metastatic breast cancer show elevated
CA15-3 levels, while Kumpulainen et al.(2002) (15) con-
cluded that in healthy people, CA15-3 concentrations are
usually below 30 units/mL.

Furthermore, Bon et al.(1996) (16) in a large randomized
study involved 938 apparently healthy women, has found
that the median values of serum CA15-3 concentration was
17(U/mL). The current data showed that there were large
differences among patients in their serum CA15-3 concen-
trations, with reference to the control group, serum con-
centrations of CA15-3 were increased in 48% of patients
(36 patients from total number of 75 patients gave serum
CA15-3 values more than upper normal serum CA15-3
values (31.8 U/mL) as registered by healthy controls in the
present study), although some of those patients gave abnor-
mal high values of CA15-3 which were (65, 69 and 75 U/
mL), but there were 2 patients gave noticeable extremely
higher CA15-3 concentrations (188.8 and 194.4 U/mL).

The remaining 39 patients gave serum CA15-3 values
below 31.8 (U/mL) which consider within normal level, 2
patients from them gave very low serum CA15-3 concen-
trations which were (4 and 6 U/mL).

However, as the serum CA15-3 concentration increase
in breast cancer patients as the patient outcome worsen and
vice versa, as the CA15-3 concentration decrease as the
patients outcome become better, as suggested by Gion et
al.(1999)(17), who stated that the increase in serum CA15-
3 concentration correlate positively with developing stages
of breast cancer disease, also Keyhani et al.(2005) (18) ob-
served a strong correlation between elevated CA15-3 lev-
els and the progression of breast cancer.

Regarding age groups of patients in comparison with
their serum CA15-3 concentrations, the result of this study
show that the serum CA15-3 values of patients increased
sharply in the patients with ages more than 59 years, com-
pared with patients below this age, this considered statisti-
cally significant (P<0.05). This may be due to that the ag-
gressiveness of breast cancer disease increase with increas-
ing ages of patients, as CA15-3 concentration increase
proportionally with breast cancer disease progression, so
the CA15-3 was increased in those patients significantly.
CA15-3 concentration should be monitored only in pa-
tients with a documented elevation of the marker, as high
values of plasma CA15-3 are detected in at most 70-80%
of women with metastatic breast cancer. If the publication
of data had focused only those subjects with elevated pre-
treatment concentrations, a better concordance between
marker alterations and tumor response would have been

found (14).

In the present study the serum CA15-3 concentration
has been increased (pre-treament) in 36 from 75 patients,
31 patients from those of elevated CA15-3 concentrations
were followed up for four months until they complete their
course of treatment, then serum CA15-3 concentration was
measured again for those 31 patients.

The average plasma CA15-3 concentration for breast
cancer patients pre-treatment has been 54.7 U/mL compare
to 24U/mL and 17.5U/mL for breast cancer patients post-
treatment and healthy control group respectively ; this con-
sider statistically highly significant (P<0.01).

Serum CA15-3 concentration has been decreased in 27
patients (highly significant) after completion of their course
of treatment and became within normal level (bellow 30 U/
mL), so this consider as an indicator for good responding
to treatment and good prognosis.

Supporting to this suggestion, the authors concluded
that 66% of patients with chemotherapy-induced disease
regression exhibited a decrease in CA15-3 concentration,
73% of those with stable disease displayed increasing con-
centrations (19).

The remaining followed up 4 patients in this study
showed an increase in their serum Cal5-3 concentrations
(highly significant) to be more than its primary concen-
trations before starting therapy, so this borne in mind two
probabilities:

The first one is that those patients might getting worsen
(not responding to the treatment).

The second probability is that those 4 patients may have
a symptomatic recurrence despite taking therapy, as re-
ported in data collected from seven different studies, were
combined; of 352 patients 67% showed elevated CA15-3
concentrations either before or at the time of recurrence,
while of the 1320 patients without evidence of recurrent
disease, 92% had normal CA15-3 concentrations, the mean
lead time from marker elevation to clinical diagnosis of re-
lapse ranged from 2 to 9 months (19).

Email: ijecmg@iccmgr.com

Volume: 4 - Number 1 - 2011

9



Tumor Marker to Diagnose Metastatic Invasive Ductal Carcinoma MIDC

References:

1.

10.

Madhavan, M.; Priya, S.; Elizabeth, A.; Igbal, A.; Vijayalekshmi,
N. R. and Prabha, B. (2002). Down regulation of endothelial
adhesion molecules in node positive breast cancer: possible
failure of host defence mechanism. Patho. Onco. Res. 8 .125-128.
Wolff, M. S.; Gwen, W.; Collman, J.; Carl, B. and James, H.(1996).
Breast cancer and environmental risk factors: epidemiological
and experimental findings. Annu. Rev. Pharmacol.and Toxicol.
36: 573-596.

Evans, D. G. R. and Lalloo, F. (2002). Risk assessment and
management of high risk familial breast cancer. J. Med. Genet.
39 .865-871.

Jasim, S. L.(2004). Genetic polymorphism of breast tumor using
polymerase chain reaction based techniques. Ph.D thesis. College
of Science, Baghdad University.
Registration of cancer council in Iraq.
Health, Iraq/Baghdad.

Mahdi, M.G. (2009). A Molecular Study of Loss of Heterozygosity
in Tissue Samples Isolated from Breast Cancer Patients in
Relation with Their Sex Hormones Status.M.SC. Thesis. Genetic
Engineering and Biotechnology Ingtitute,
Baghdad University

Karim, M. N. (2010). Assessment of Multidrug Resistance
Genes and Apoptotic Genes by Multiplex PCR and Estimation
of Suppresser and Apoptotic Protein by Immunihistochemistry
and Electrochemical Biosensor in Breast Cancer Patients. PH.D.
thesis. College of Medicine, Alnahrain University

Bast, R.; Hunter, V. and Knapp, R. (1987). Pros and cons of
gynecologic tumor markers. Cancer.60.1984-1992.

American Cancer Society (ACS). (2010). Cancer Facts & Figures
2010. Atlanta, Georgia. American Cancer Society. Inc

Wu, S. C.; Hotes, J.; Fulton, J. P.; Chen, V. W.; Howe , H. L.
and Correa, C . (2002). Cancer in North America, 1995-1999.

(2000); Minigtry of

1.

15.

16.

17.

18.

19.

Volume III: Combined Cancer Incidence Rates. North American
Association of Central Cancer Registries. Springfield. IL, U.S.A;
p.1-6.

Edwards, B. K. ; Howe, H. L. ; Ries, L. A. ; Thun, M. J. ;
Rosenberg, H. M. ; Yancik, R. ; Wingo, P. A. ; Jemal, A. and
Feigal, E. G. (2002). Annual report to the nation on the status
of cancer, 1973-1999, featuring implications of age and aging on
U.S. cancer burden. Cancer. 94. 2766-2792.

Ries, L. A. G.; Eisner, M. P. and Kosary, C. L.(2003). SEER
cancer statistics review, 1975-2000. J. Nat. Can. Inst. Vol.6

. Hongying, Z.; Paul, S. D.; Charles, W. C. and Xudong, F.(2009).

Rapid and Label-Free Detection of Breast CancerBiomarker
CA15-3 in Clinical Human Serum Samples with Optofluidic Ring
Resonator Sensors. Anal. Chem. 81, 9858-9865

Duffy, M.J.(1999). CA15-3 and related mucin as circulating
marker for breast cancer. Ann. Clin. Biochem.36. 579-586
Kumpulainen, E. J.; Keskikuru, R. J. and Johansson, R. T.(2002)
Breast Cancer Res.Treat. 76. 95-102

Bon G.G.; Kenemans P.; Verstracten R.; van Kamp G.J.;
and Hilgers J. (1996) Serum tumor marker immunoassays in
gynecologic oncology: establishment of references values. Am J
Obstet Gynecol; 174: 107-114.

Gion, M.; Mione, R.; Leon, A.E. and Dittadi, R.(1999).
Comparison of the Diagnostic Accuracy of CA27.29 and CA15.3
in Primary Breast Cancer. Clinical Chemistry. 45(5).630—637.
Keyhani, M.; Nasizadeh, S. and Dehghannejad, A. (2005). Serum
CA15-3 measurement in breast cancer patients before and after
mastectomy. Arch Iranian Med. 8. 263. 266
Anonymous.(1996).Clinical practice guidelines for the use of
tumor markers in breast and colorectal cancer by the American
Society of Clinical Oncology. J Clin Oncol.14. 2843-2877.

O3l bl 0 e g Gt Gl pil5 § CAL5-3 Gl pudl elabl oo

oasindal) Josdl Jot (o go,hl 15g) dvack] Jolgsl] Egondls Slulyall o Sl ol 85 « sl § elud] apss S Ol dl 1531 SS) o ] Sl o Sy

elabl 55539 ol pdl 1 o B oy o O3S 53 Cam k] Olgidll Ol ™ 509§l Gl pud DLasl 35Ul Consdl £ 5l Tpam duslyal] 0ds Cdglis
OB gl Gl Sl ye (o dussilos] 5 elskl 1o 55,5 op @M=l CIsls LS Ll
gz 0 (U 2) pd dis o 03 Gz (Bylacw) dasl 8100 15 1 88LAYL ¢ Sy § 651 pledly il Gk plso) iy yo 76 s dulyll 0da 2l
45 plasiwly Ul 853kl Glbpdl elsbl Guld § lyelasiinl (2,5 (Ologludls (o2,4]) OV
2l 858 Ulsh (g 31 dsulie (39 @l b 1ol 3 duhyull o & ole-sl GWI Ol pall JSII sasdl (3o iy yo 36 wis Gl pdl plebl 555 § 00k uazg
00 055 Ay 50 29 G padssl W8 03,55 Ol gBlll DuSly (Olmylidl) Slay bl sY58) Wiz oo Gl sl bl 5555 Guld Loy 03 03 gl ds)l Opeal I
I Ty U8 Gl 03555 o el 058 Do 4 G 03555 § 83L) oyl Loy «mashall k!

**G.?J J\g.L; Jooe ‘*v".‘%?ﬁ‘ dos diwl

sy drolo / dlye)l duwig)! dgzo *

A gl s Sl

10 Iraqi Journal of Cancer and Medical Genetics



