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ABSTRACT

This study was conducted to investigate the serum levels of survivin and the relationship with known histological
parameters in breast cancer patients. Fifty-four patients with newly diagnosed breast cancer and 25 healthy
volunteers were enrolled. Serum samples were collected from the patients before Chemotherapy. Serum survivin
concentrations were measured using enzyme-linked immunosorbent assay (ELISA). Serum survivin levelsin patients
were not significantly different from controls (p=0.204). Also, survivin concentrations were not significantly related
to age and histological parameters in patients with breast cancer except for nodal involvement. Serum survivin
levels were significantly higher in patients with nodal involvement compared with node negatives (p=0.03).
However, serum survivin levels were not influenced by the number of involved nodes (p=0.78). In conclusion, our
study suggests that serum survivin levels could be a sensitive marker for detecting metastases in lymph nodes in
breast cancer patients by ELIZA technique.
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INTRODUCTION

Breast cancer is the second most common cantlee world, by far ,the most frequent cancer amwogen with
an estimated 1.67 million new cancer cases diaghios2012( 25% of all cancers).Also, breast camaeks as the
fifth cause of death from cancer overall (522.@@@ths) [1].

Clinical parameters, such as tumor size and lynguterstatus have been used as prognostic factbreast cancer.
However, it has been necessary to establish additiactors in order to attempt to classify pateatcording to
indicators such as the recurrence risk and thedytieerapy to administer [2]

Survivin, a uniqgue member of the inhibitor of apages protein ( IAP) family, is one of the most endvely studied
molecules. A16.5 KDa intracellular protein anceigressed in G2/M phase of cell cycle. It playstregmoles in
regulation of cell division, inhibition of apoptesaind promotion of angiogenesis[3].

Survivin, unlike other 1APs, is undetectable imtérally differentiated adult tissues, but is proantly expressed in
the vast majority of neoplasms [4] . Survivin haeih demonstrated to be over expressed and asslowiititepoor
clinical outcomes in various cancers , includingcommas of ovarian [5], lung[6],colon [7],bladd&}],
endometrial [9] and prostate [10]

In breast cancer, high survivin expression foundbeorelated to poor survival in breast cancer pti¢ll]. But
conflicting data have been published about thetioglship of survivin with several histopathologiaaid clinical
parameters in breast carcinomas. Some studies whd immunohistochemistry(IHC) or reverse transinpt
polymerase chain reaction(RT- PCR) to determinévguexpression failed to find a significant assdiwin between
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survivin and various clinicopathological factors[123] [14]. However other studies who used ELISAmeasure
the absolute protein concentration of survivin fdanrelationship with prognostic parameters[15][16

This study was conducted to investigate the sumvievel in the circulation of breast cancer pasebefore
chemotherapy in order to find out its implicatiam the pathogenesis of breast cancer and its regtip with
prognostic parameters.

We used a methodologically simple ELISA.
EXPERIMENTAL SECTION

Patients

The study was performed at Breast Cancer UnitBaalouni University hospital ) and the faculty digrmacy in
Damascus (SYRIA) and was approved by the scientifisearch ethics committee of Damascus University,
Damascus, Syria.

All subjects gave written informed consent to gapttion in the study.

This study was carried out on 79 individuals: 5eedst cancer female patients . The characteristipatients are
listed in (Table 1). A number of clinical pathologl parameters were shown including details on,fageor stage,
grade, tumor size, histology type, nodal status laormonal analysis. Staging was performed accgrtbinthe
TNM system of the American Joint Commission on Gar({@JCC). And 25 healthy female volunteers asrobn
group.

Tablel. Characteristic of patients
Characteristic No. atipnts %
Age
<35 5 9.26
36-50 29 53.70
51-62 14 25.92
63-74 4 7.40
>75 2 3.70
Histology type
Invasive ductal carcinoma 48 88.89
Invasive lobular carcinoma 6 11.11
Tumor size(cm)
<2 14 25.92
2.1-49 27 50
>5 13 24.07
Lymph node status
Negative/positive 120 33/62.96
Number of involved nodes
<4 16 29.62
5-10 10 18.51
>11 8 14.81
Metastasis
Negative/positive 48/6 8®BlL.11
Tumor grade
Grade I-11 34 62.96
Grade Il 17 31.48
Unknown 3
ER status
Negative/positive 24127 .44/50
Unknown 3
PR status
Negative/positive 23/28 B251.85
Unknown 3
Her2-neu
Negative/positive 24127 .44/50
Unknown 3
Stage
| 7 12.96
I 22 40.74
I} 20 37.03
v 5 9.2
« Patients were not included in the statistical comparisons because of insufficient patient numbers.
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M easurement of serum survivin levels

Blood samples (5 to 1o ml) were drawn from all sgh§ into tubes without anticoagulant. The seraewetlected

following centrifugation and frozen immediately 26°C until analysis. Total human serum survivin@antrations

were analyzed by an enzyme-linked immunosorbergyafsLISA) method using (Human (surv) ELISA kit, rSu
red,). The assay was carried out exactly as recomeateby the manufacture.

Statistical Analyses

Data were analyzed using SPSS program ( versidBI20SPSS). The results were expressed as mean EQD.
guantitative data, Comparison between two groups deme using Student s' t- test . Comparison betweee or
more groups was done using ANOVA test. And p-vale05 was considered statistically significant.

RESULTSAND DISCUSSION
Serum survivin in breast cancer patientsand control subjects
The levels of serum survivin in breast cancer pédiend control subjects are shown in (Table 2gr&twas no

significant difference in the serum survivin levbistween patients with breast cancer and contoolg (p=0.204).

Table 2 Distribution of serum survivin valuesin patientswith breast cancer and healthy controls

Serum survivin level (pgl/l p
Mean +SD
Breast cancer patients (n=54) 145.43+98.48 0.204
Controls (n=25) 184.16+133.9 )

Relation of serum survivin levelswith different prognostic parameters
Relation of serum survivin was tested with age,dusize, nodal status, grade, stage ,metastasiERrfeR,Her2-
neu status in our patients with breast cancer.

None of these parameters analyzed correlatedfisignily with the serum survivin levels, except foodal
involvement. The mean serum survivin levels wasnifigantly higher in patients with nodal involventen
(163.47+£118.4pg/l ) than the mean in the node megmt(114.75+£33,28 pg/l), p =0.03. However, serumvigin
levels were not influenced by the number of invdivedes (mean values for less than or equal torfodes, mean
values for 5-10 nodes and more than or equal tcnddes were 170.25+132.83 pg/l, 151.10+89.74 pgd an
165.38+132.89 pg/l, respectively; p=0.78).

(Table 3).

Table 3 Associations between serum survivin levelswith age and histological parametersin breast cancer patients

Parameter p value
Age 0.72
Tumor size 0.72
Node involvement 0.03*
Metastasis 0.19
Histology 0.19
Grade 0.94
ER status 0.36
PR status 0.36
Her-2 status 0.96
Stage 0.09
*p < 0.05, Satigtically Sgnificant.

Survivin ,is one of the inhibitor of apoptosis miois (IAPs) family. It plays important roles in tégting both
apoptosis and cell division, which are associatétth warcinogenesis. Considering its differentiatgression
between normal and malignant tissues, it has beaettractive molecule for early detection andgpasis in a
wide variety of solid tumors including breast caipté].

In this study, we investigated the serum survigwels using monoclonal antibodies in patients \itlsast cancer.
We found that survivin concentrations were the sam@atients and healthy controls. These resultgseve
agreement with Guney et al[16] that studied serwmth @rine survivin in 43 patients with breast canaad 21
healthy volunteers and studies among patientsatiter cancers who measured survivin in the ser8hjlB].Also
with Goksel et al [20] who using monoclonal antitesdin patients with early- stage breast cancer.

Previous studies using tissue cultures showedstitatvin overexpression was found in breast cad@l4]. This
discrepancy between our results and data in litezaiay be due to the different material in which assessed
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survivin. We investigated survivin levels in seruvhereas all other studies assessed it in tumareissAlso this
finding may be explained by different techniquest thave used to evaluate survivin expression.

Also our study aimed to investigate the relatiopshietween prognostic factors and survivin leviéle found a
statistically significant relationship between nbskatus and serum levels of survivin (p=0.03)s¢heesults were in
agreement with Guney et al [16]. In a Previouslighbd study using tissue cultures, found a sigaiit correlation
between survivin expression and the tumor sizelamgh node involvement [15]. According to otheudies, no
significant correlations were found between survand the tumor size, tumor grade, nodal stahistology type
and hormone receptors status [12] [14].

In this study serum survivin was measured by ELHI®8hnique, so by simple method with less cost, drigh
throughput, more flexibility and small volume. Wancmeasure this marker than other sophisticatedadetnd can
be used as a sensitive marker for detecting matastalymph nodes in breast cancer patients.

CONCLUSION

We suggest that serum survivin could be a semsitigrker for detecting metastasis in lymph noddséast cancer
patients. Therefore may be a new indicator of posgs in breast cancer.
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