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ABSTRACT

Introduction: The outcome for women with breast cancer varies widely, so it becomes increasingly
important that the clinician is provided with accurate prognostic information on which to base the
therapeutic decision. Some bio-chemical prognostic markers like hormones & tumor markers are use
for prognostic purposes, yet need to be established as independent prognostic marker. Prolactin, a
peptide hormone, has a role in carcinogenic process of the breast. Some studies have shown that there
was a significant correlation between the serum concentration of prolactin before treatment and time
and size of metastasis.

Aim: We undertake this study to find out levels of serum prolactin in breast cancer patients and to
compare their levels in early and in locally advanced breast cancer.

Materials and Methods: The prospective study of 50 patients of proven breast cancer patients was
included in this study whose TNM stage and a baseline serum levels was detected.

Results: This study found that 32% cases had raised level of Prolactin out of which 81.8% were in
locally advanced stage. Baseline Prolactin levels was more raised in locally advanced breast cancer
than in early breast cancer cases (39.39%, than the early one 17.65%). The Odds of finding late stages
in patients with Prolactin >=19 ng/ml was 3.0 times higher as compared to those with lower prolactin
levels.

Conclusion: Results point towards hypothesis that pre-operative prolactin levels can be used to
predict tumor burden as levels could be related to poor outcome with possibility of micro-metastases
thereby predicting type of surgery or adjuvant or neo-adjuvant therapy required.
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INTRODUCTION

Breast cancer is the commonest
malignancy in female worldwide. ™ As the
range of options for the treatment of patients
of breast cancer widens, so it becomes
increasingly important that the clinician is
provided with  accurate  prognostic
information on which to base the therapeutic
decision. ?

The breast (mammary tissue) is a
modified apocrine gland. Some women
experience changes to their breast tissue

over their lifetime like an increase in the
number of breast cells (hyperplasia) or the
emergence of atypical breast cells (atypical
hyperplasia). In some instances, a portion of
breast tissue that exhibits abnormal
characteristics can eventually develop into a
cancerous tumor. !

Prolactin, a peptide hormone
secreted by anterior pituitary, has a role in
carcinogenic process of the breast, possibly
due to its stimulatory effect on the breast
tissue. The new evidence is that prolactin
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seems to be the stimulator of the movement
or motility of breast cancer cells, & it can
actually tri?g}er the invasive potential of
these cells. ! In a subset of women at risk
for Familial breast cancer, basal serum
prolactin levels were found to be
significantly  elevated, ® and even
hyperprolactinemia is seen in daughters of
breast cancer patient. !

The role of prolactin in breast cancer
has  been elucidated by  several
epidemiological studies. For example,
higher than average serum prolactin levels
have been reported in premenopausal
women with breast cancer, [ and a positive
correlation  exists between circulating
[%rgc]Jlactin levels and the risk of breast cancer.

The aim of our study was to evaluate
the serum level of hormone prolactin in
breast cancer patients and to compare the
level in early breast and in locally advanced
breast cancer patients, in order to investigate
if its level provide with accurate prognostic
information on which to base the therapeutic
decision can be made for individual breast
cancer patient.

MATERIALS AND METHODS

In this prospective study baseline
serum level of prolactin was determined for
a total of 50 breast cancer patients
(diagnosis confirmed by biopsy or FNA)
during a period of 18 months (september
2010 to march 2012)). With the assessment
of pTNM staging, participants are grouped
into Early & Locally Advanced Breast
cancer (according to American Joint
Committee for Cancer Staging and End
Results Reporting). % Early breast cancer is
the one that remain contained in breast
tissue only and is not spread to lymph
nodes: TNM Stage I, Ila. Locally advanced
breast cancer (LABC) is characterized by
presence of a large primary tumor (>5 cm),
associated with or without skin or chest-wall
involvement or with fixed axillary lymph
nodes in the absence of any evidence of
distant metastases: TNM Stage Ilb, llla,
b, llc.

The quantitative determination of the
prolactin in serum was determined by
sandwich ELISA assay kits using
commercial kit (CALBIOTECH Inc), with
cut off level was taken as for Pre-
menopausal women as 1.2 - 19.5 ng/ml and
for Post-menopausal women as 1.5 - 18.5
ng/ml.

Statistical Analysis

The results obtained were interpreted and
correlated statistically. Mean and standard
deviations were calculated. Association
between various variables was calculated by
using ANOVA,; and by categorizing these
into dichotomous variable and using chi-
square test (any value was significant with a
p-value ‘<’ or ‘=" 0.05).

All calculations are done using window
Excel and SSPS software.

RESULTS

Of total 50 patients, the maximum
number of participants was in the age group
40-59yrs, constituting 62% of total
participants. Nearly 2/3rd of the participants
were post-menstrual: the ratio between the
pre-menstrual and post-menstrual females
was 1: 2.

Tablel illustrate the distribution of
cases according to the pTNM staging, the
maximum number of cases 16 (32%) were
of stage T2NOMO (early), while next
maximum 13(26%) are of T3NOMO stage
(locally advanced). Overall, two thirds of
the participants (66%) were in the late stage.

Table2 shows association between
menstrual status and early and late stages of
breast cancer. Among the patients with post-
menopausal 72.72% were found to be
having late stage as compared with 52.94%
in those with premenopausal.

The Odds of finding late stages in
patients with post-menopausal was 2.3 times
higher as compared to those with pre-
menopausal.

This study found that out of overall
50 cases, 32% cases had raised level of
Prolactin.
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Levels of prolactin were more raised
in locally advanced breast cancer (39.39%),
than the early one (5.88%). Prolactin was
also found to be more raised in
postmenopausal cases than the
premenopausal cases.

The mean Prolactin level in patients
with early breast cancer was 14.44 ng/ml,
while it was 18.79 ng/ml in the locally
advanced cases. However, the difference
was not statistically significant (P value
>0.05).

Table 3 shows association between
prolactin dichotomized with cut of value of
< 19 ng/ml and >= 19 ng/ml and early and
late stages of breast cancer. Among the
patients with >=19 ng/ml, 81.25% were
found to be having late stage as compared
with 58.82% in those with Prolactin <19
ng/ml. The Odds of finding late stages in
patients with Prolactin >=19 ng/ml was 3.0
times higher as compared to those with
lower prolactin levels.

Serum  prolactin  levels  when
correlated with axillary lymph node
invasion, it was found that out of 19 patients
with lymph node invasion only 9 patients
had elevated serum prolactin levels, in
which 47.3% were locally advanced.
However, it was statistically insignificant
with p-value>0.050.

TABLE 1: pTNM STAGE:

pTNM stage Count EA/LABC
TINOMO 1 E
T2NOMO 16 E
T2N1MO 7 LA
T2N2MO 3 LA
T2N3MO0 1 LA
T3NOMO 13 LA
T3N1MO 6 LA
T3N2MO 2 LA
T3N3aMO0 1 LA
Grand Total 50

TABLE 2: Association between Menstrual Status and Early/
LABC Presentation

TABLE 3: Association between Prolactin and Early/ LABC
Presentation

PROLACTIN | LABC | Early | Total
HIGH 13 3 16
8125 | 18.75
NORMAL 20 14 34
5882 | 4118
Total 3 17 50
DISCUSSION

Prognostic markers help to stratify
cancer patients for treatment by identifying
patients with different risks of outcome (e.g.
recurrence of disease), and may be used as
decision aids in determining whether a
patient should receive adjuvant
chemotherapy or how aggressive that
therapy should be. ™ Axillary lymph node
status has been the most important
prognostic factor for primary breast cancer;
tumor size, histologic grade, and hormone
receptors status are also traditional
prognostic factors. 32

Breast being a dynamic tissue, is
influenced by many hormones and changes
in the breast are most dynamic and profound
in the reproductive years. ¥ Prolactin,
hormone of anterior pituitary which
promote  breast development during
pregnancy and lactation, can promote cell
proliferation, alter cell motility, and increase
tumor vascularization. Both in vitro and
animal studies have suggested that prolactin
can influence breast carcinogenesis. ***4

The mitogenic and anti-apoptotic
properties of local prolactin  were
demonstrated by a faster growth of tumors
derived from  prolactin-overexpressing
breast cancer cells in nude mice®, which
was further supported by the development
of intraepithelial neoplasia in transgenic
mice with targeted prolactin over-expression
in the mammary epithelium. ™*!

Human breast tumors are found to
express higher levels of the prolactin

MENSTRUAL STATUS | LABE | Barly | ot receptors (]PRLR) than adjacent healthy
7273 | 2121 tissue, ***¥ even in an aggressive form of
Pre- Menstrual 9 8 17 carcinomas. 9!
52.94 47.06
Total 23 17 50 Our study found that elevated
prolactin levels were found in 32% of
participants, out of which 81.8% were in
locally advanced stage conceding with
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findings of other authors like Zlata and
Hamza et al who founds that the baseline
serum level of Prolactin is higher in breast
cancer patients, ' suggestive that high
prolactin levels can indicate late stage of the
primary breast cancer.

Of participants with normal serum
level of Prolactin, 58.82% were in advanced
group and 41.18% were in early group,
showing that the normal level does not
predict the stage of the disease.

Of total 33 participants in locally
advanced breast cancer stage, 13 (39.4%)
participants were associated with elevated
Prolactin levels.

The odds ratio for Prolactin was
found to be 3.03, showing that finding an
advanced stage in a patient with high serum
prolactin level is 3 times higher as
compared to the one with lower serum
Prolactin level.

This result is comparable to that
found by Bhatavdekar et al who showed
excellent correlation between serial plasma
prolactin changes and the progression of
disease in patients with advanced breast
carcinoma. They found that increased
prolactin levels serve as an independent
predictor of short term (2yrs) prognosis in
patients with advanced breast cancer. [2

Despite the statistically insignificant
association of Prolactin (p value=0.079),
with early and locally advanced breast
cancer stage, the study observed the
superior sensitivity of Prolactin in both for
primary diagnosis and in patients with
advanced disease.

As the measurement of the tumor
markers is an easy, simple, reproducible,
quantitative and cost-effective, serum level
of prolactin can serve as a tumor marker
which could provide prognostic information
to be taken together with conventional
markers measured in breast cancer patient,
to predict the prognosis and thereby plan of
management needed for the individual
patient.

However,

because of lack of

hypothesis that serum levels of prolactin can
be used as a prognostic marker and can help
the clinician to predict stage of breast cancer
thereby help in the individual management
plan (type of surgery or adjuvant or neo-
adjuvant therapy required).

REFERENCES
1. Chopra R. The Indian scene. Journal of
clinical oncology 2001; 19: 106-11.
2. Devita VT, Lawrence TS, Rosenberg
SA.Ch-43. Cancer of the Breast in

Cancer principles & practice of
oncology. 8"ed. Philadelphia:
Lippincott Williams& Wilkins.

2008:1632-34.

3. Rosai J. Breast. In: Rosai J, editor.
Rosai and Ackerman’s  Surgical
Pathology. 9th ed. Missouri: Mosby.
2004; 1763-876.

4. Clevenger CV, Furth PA, Hankinson
SE, Schuler LA. The role of prolactin in
mammary carcinoma. Endocr Rev.
2003; 24: 1-27.

5. Love RR, Rose DR, Surawicz TS,
Newcomb PA. Prolactin and growth
hormone levels in premenopausal
women with breast cancer and healthy
women with a strong family history of
breast cancer. Cancer. 1991; 68: 1401-
05.

6. Levin PA, Malarkey WB. Daughters of
women with breast cancer have elevated
mean 24-hour prolactin levels and a
partial resistance of prolactin to
dopamine suppression. J Clin Endocrino
Metab. 1981; 53: 179-83.

7. Eliassen AH, Tworoger SS, Hankinson
SE. Reproductive factors and family
history of breast cancer in relation to
plasma prolactin levels in
premenopausal and postmenopausal
women. Int J Cancer 2007; 120(7):
1536-41.

8. Tworoger SS, Hankinson SE. Prolactin
and breast cancer risk. Cancer Lett
2006; 243(2):160-69.

9. Tworoger SS, Sluss P, Hankinson SE.
Association between plasma prolactin
concentrations and risk of breast cancer
among predominately premenopausal
women. Cancer Res 2006; 66(4): 2476-

significant sample size, nothing could be 82.
conclusively said but results point towards
International Journal of Health Sciences & Research (www.ijhsr.org) 85

Vol.7; Issue: 8; August 2017



10.

11.

12.

13.

14.

15.

16.

Manisha Jain et al. Prolactin: An Emerging Prognostic Marker in Breast Cancer

AJCC Cancer Staging Manual. 7th ed.
New York, NY: Springer, 2010, pp 347-
76.

Tonini G, Fratto M E, Schiavon G.
Molecular prognostic factor: clinical
implications in patients with breast
cancer. Cancer Therapy 2008; 6: 773-
82.

Lester SC. The breast. In: Kumar V,
Abbas AK, Fausto N, editors. Robbins
and Cotran Pathologic basis of disease.
8th ed. Philadelphia: Saunders; 2005. p.
1065-95.

Schroeder MD, Symowicz J, Schuler
LA. Prl modulates cell cycle regulators
in mammary tumor epithelial cells. Mol
Endocrinol 2002; 16: 45-57.

Liby K, Neltner B, Mohamet L,
Menchen L, Ben-Jonathan N. Prolactin
overexpression by  MDA-MB-435
human breast cancer cells accelerates
tumor growth. Breast Cancer Res Treat
2003; 79: 241-52.

Rose-Hellekant TA, Arendt LM,
Schroeder MD, Gilchrist K, Sandgren
EP, Schuler LA. Prolactin induces
ERalpha-positive and ERalpha-negative
mammary cancer in transgenic mice.
Oncogene 2003; 22(30):4664-74.
Batavdekar JM, Patel DD, Shah NG,
Vora HH, Suthar TP, Ghosh N, et al.
Prolactin as a local growth promoter in

17.

18.

19.

20.

21.

patients with breast cancer: GCRI
experience. Eur J Surg Oncol 2000; 26:
540-7.

Reynolds C, Montone KT, Powell CM,
Tomaszewski JE, Clevenger CV.
Expression of prolactin and its receptor
in human breast carcinoma.
Endocrinology 1997; 138 (12): 5555-60.
Touraine P, Martini JF, Zafrani B,
Durand JC, Labaille F, Malet C et al.
Increased expression of prolactin
receptor gene assessed by quantitative
polymerase chain reaction in human
breast tumors versus normal breast
tissues. J Clin Endocrinol Metab 1998;
83(2): 667-74.

Tran-Thanh D, Arneson NC, Pintilie M,
Deliallisi A, Warren KS, Bane A et al.
Amplification of the prolactin receptor
gene in mammary lobular neoplasia.
Breast Cancer Res Treat 2011;
128(1):41-3.

Mujagic Z, Mujagic H. Importance of
serum prolactin  determination in
metastatic breast cancer patients. J
Croatian med. 2004; 45(2): 176-80.
Bhatavdekar JM, Shah NG, Balar DB,
Patel DB, Bhaduri A, Trivedi SN et al.
Plasma prolactin as an indicator of
disease progression in advanced breast
cancer. Cancer 1990; 65: 2028-32.

How to cite this article: Jain M, Ranga S, Sharma U et al. Prolactin: an emerging prognostic
marker in breast cancer. Int J Health Sci Res. 2017; 7(8):82-86.

*khkhkhkhkhhhkhkkk

International Journal of Health Sciences & Research (www.ijhsr.org) 86
Vol.7; Issue: 8; August 2017



