CHAPTER - III

PLASMA PROLACTIN IN BREAST CARCINOMA : ITS RELATIONSHIP TO
CLINICAL PARAMETERS AND A3 AN INDICATOR OF DISEASE STATUS

INTRODUCTION

Prolactin has been establishad as an important factor in
induction and rropagation of MAMMAry carcinoma in
experimental animals (Wang and Bulbrocock, 1877 ; Welsch and
Nagasawa, 1977). Published reports, have produced data to
show an aesticlogic aszsociation betwesn prolactin and breast
carcinoma and have suggested that this hormone may have a
role as a late stage promcter (Ewa =t al, 1881 ; Bruning,
1887). It is well known, that the bhypothalamic-pituitary-
gonadal axis unifies sestrogens, androgens and prolactin
hormones that have been shown to have a regulatory control
on mammary epithelial function ( Mittra et al, 1874%. Thus,
any event that disturbs this homeostasis, could potentially
alter breast epithelial functicn and growth characteristics,
probably leading to neoplastic proliferaton. Inspite of
impressive data from sxperimental studies, ths importance of
prolactin in human breast carcincoma i3 less clear. There is
now some published evidence which incriminates high
circulating prolactin lsvals to poocy  prognosis, boeth in

early and advanced breast carcinoma (Jeffeoate, 19878
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Dowsett et al, 1983 ; Holtkamp et al, 1884 ; Hang =t al,
1986 ; Dowsett =t al, 1987 ; Wang et al, 1887 ).. These
studies point towards a significant reole of prolactin in the

pathogenesis of human breast carcinoma.

In our previous publicaticns, we have reportsd (1)
hyperprclactinaemia in our set up, (2) & linear correlation
with histologic grade and (3) an inverse ocorrelation with
estrogen—-and progestaerons-yrecaptors and survival
{Bhatavdekar et al, 19980b}. Prolactin waz alsc estimated
sequentially and an excellent ccorrelation was observed
between prolactin levels and dissase course. In case of non-

responders, a rise in prolactin precsedsed olinical symptons

{Bhatavadekar =t al, 1888 ; 1888a).

The present study investigated correlations of circulating
prolactin with stage, nodal status, histologioc grade and
discase outcome in pre-mencpausal patisnts. An  attempt was
made +to study relation between the changeszs in plasma

prolactin and diseass progression/r szlon; existence of

4]
ui]

gr
lead time from a rise in prolactin lavel to the appearencs

of vrecurrence of dissase az well az affect of adjuvant

@

therapy on prolactin levels. Morsovey, we alsce have tried to
correlate plasma prolactin to circulating levels of
estradicl, progestercone and their receptors (ER and PR} in

pre—mencopausal bresast carcinoma.
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STUDY DESIGN

Blood samples from a total of 111 pre-menopausal breast
carcinoma patients and controls (N=33) ware collected
between 9.2 to 11.8 AM. pretherapeutically in
ethylenediaminetetraacetic acid (EDTA), discdium salt (1-2
mg/ml) coated tubes. Berial blood samples werse obtained from
52/111 patients pretharapeutically to obtain base line level
of individual patient and at intervals of 3-8 months for
stage II and at monthly/bimonthly intervals for advanced
patients. The plasma was separated within 1-2 hours,
aliguoted and stored at ~7@.C until aszayed usually within
two weeks., Btudies were performed retrospectively using
frozen plasma. The clinical data and follow-up schadule of
these patients was as described in the previocus Chapter.
PROLACTIN (PRL} ABSAY

Plasma prolactin (PRL} was assayed using double antibody RIA
kits procured from Diagnostic Products Corporation, Los
Angeles, USA which used WHO/RP 75/584 as a standard. The
assays were performed in duplicate with an intraassay and an
interassay cosfficient of variation (CV) of 3% to 5% and 5%
to 8% respectively along with internal gquality controls. The
sensitivity of the kit was 2.7 ng/ml. The normal ranges for
pre-menopausal patients was from undetscitable ic 286,88 ng/ml

plasma.



[ 92 7]

PATHOLOGIC STAGING

UICC p THNM staging schemse (BICC, 1888) was used. The
histologic grading was dones acoording  to Bloom and
Richardson (1887} and was esxpressed on a scals of I-well
differentiated, Il-moderately differentiated and IIl-poorly
differentiated tumors.

THERAPY

The priamyy treatment cffered to the patients was surgery
followed by radiotherapy and/oy CMF (N=223 ; bilateral
oophorectomy and/cr Tamoxifen (TMX) (¥N=8) and chemcendocrine
therapy (CMF) followed by bilateral cophorsctomy and/or THX
(N=11). 7The traeatment schedulssz were implamentsed by the
Medical Oneology units of the Institute as  described in
Chepter II.

ASSESSMENT OF DISEASE ACTIVITY

The assessment of disease activity was done following

~d

standard criteria (Hayward et al, 1877). Blocd samples were
collected from the patients bafore assessment of diseass
activity. The assesszsment of response was carried out after a
minimum of two chemoctherapy oycles or a minimum of  two

months of hormone therapy. Patisnts with » 30 ng/nl PRL were

considered hyperprolactinaemic.

The breast cancer patients were further clazsifisd based on

thelr disease status into (i} patients who developed
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recurrent disease and (ii) patients who responded to varicous
therapeutic medalities and remained ralapse free at the =and
of +two years. Patients’ characteristics ware described in
Chapter I11.

STATISTICS

Significance was caleulated uzing an exact contingency table
test for order data and the Fisher’'s two sided =xact test
{Mehta and Patel, 1983}, P valuss less then @.85 were
considered as significant.

CORRELATION OF FROLACTIN

Spearman’s non-parametric rank correlation coefficient was
determined betwssn (i) PRL and estradiel (ii) PRL and
progesterones at diagneosis, in patients who devaloped
recurrenca as well asz in responders. Morsover, PRL  levels
were also corrslated with the ER and PR.

ASSESSMENT OF PROLACTIN IN BREAST CARCINOMA DIAGNOSIS AND
MONITORING

Prolactin was assesssd in breast carcinoma monitoring with
the computaticn of sensitivity, specificity, predictive
value and diagnostic accuracy {(Tondini et al, 1888 ;

Caponigro et al, 188#) with the following definiticns

True +ve : Patients in whom prolactin increased with

progression.
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False -ve : Patients in whom prolactin decreassd with
progression.

Trus -ye : Patients in whom prolactin decreased with
response.

False +ve > Patients in whom prolactin increased with

True +yve { # of patisnts )

Sensitivity T e e e

(%) True +ve + False -ve { # of patients)
Trus -ve { # of patients )

Specificity o e e e
(%) Truz -ve + False +ve { # of patients)

Predictive True +ve ( & of patients )

value (%) of B o e e e e o e e

rositive test Trus +ve + False +ve {( # of patients)

Predictive True -ve { ¥ of patients )

value (%)} of T o o o it ot o

negative test Trus -ve + False -ve { ¥ of patients)

Diagnostic True +ve + True -ve ( # of patients )

efficiency e e e e e
(%) Total # of patients.

RESULTS

Plasma prolactin was significantly elaevated in

pre-menopausal breast ocarcincoma patients as  comparsd to

controls (P <« @.81; Table - 1). BB/111 (52.2%) patisnts
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exhibited prolactin levels above upper limit of normal
{ » 280 ng/ml) and hyperprolactinasmia ( » 3¢ ng/ml) was

evidenced in 46/111 (41.4%) patients at diagnosis.

8/18 (88.68%) nulliparcus and 48/98 (48.9%) parcus bhreast
cancer patients had prolactin above normal limits. These
differences wers statistically non-significant owing to
small number (Table - 2).

RELATIONSHIP OF PLASMA PRL TG DISEASE STAGE

Prolactin graddally increased as stage advanced. Advanced
breast cancer patients (Stage III1 + IV} exhibited higher
prolactin levels in compariscon to stage 11 patients. The
prolactin alevations, howaver, were statiztically
non-significant Jdus to wider range of sample values. 12/27
(44.4%), 28/57 (B@.8%), 9716 (56.2%) and 8/11 (72.7%)
patients evidencad prolactin above normal limits amongst
stages II, 111, IV and patisnts presenting with relapse
respactively. 38/73 {(52.0%) advanced breast cancer patients
as opposed to 12/27 {(44.4%) stage 11 breast cancer patients
evidenced prolactin above normal limit. These differences
were statistically insignificant {(Table - 3; Fig. 1).
DISTRIBUTION OF PROLACTIN IN S5TAGE IV PATIENTS:

Prolactin distribution in stage IV patients according to
metastatic site revealsd that in patisnts with bone

involvement had lowsst circulating PRL lavels whereas liver
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involvement resulted in highest PRL levels (Table -~ 4).

Moreover, @/3 (8.8%), 2/5 (40.9%), 2/3 (66.6%) and

g

/5
(190.8%) patients axhibited prolactin above normal with
bone, liver, lungs and more than one metastatic site
inveolvement respsctively. Statistical significance of thesse
findings cannot be assessed becauss of the small nupbsr of
patients involved.

RELATIONSHIP OQOF PROLACTIN TO CIRCULATING STEROIDS ACCORDING
TO STAGE:

At diagneosis, a statistically non-szsignificant trend of
decrease in estradicl (EZ) and progesterons (Pg)y and an
increases in PRL was observed as stage advanced (Table - 5 A).
Dotted lines indicate lower and upper normal limits (Figs.
2-3).

Moreover, amongst the patients who developed recurrent
diseass, an inverse correlation of PRL and E (r = - #.13)
wag observed before clinical presentation Zof recurrent
disease (Table - 5 B). Conversely amongst responders, an

invergse correlation of PRL and E was observed at diagnosis
2

{r =z -@.19) while 2 linear correlation of the two
(r = +3.22) was observed at the end of & vyears. These

correlations however, were statistically non-significant.

Furthermore, PRL and Pg wer correlated before

{
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=
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progression (r = -@.38; P <« @.85)Y and at progression
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(r = -@.32) in patients who developed recurrent disease
(Table ~ 5 B).

RELATIONSHIP OF PROLACTIN TO NODAL STATUS:

Significantly highsr prolactin levels were demonstrated
amongst node positive patientzs in  comparison  to node
negative patients (Table - 6; P « @.82). 46/89 (51.6%}) nodse
positive and 4/11 (36.3%) node negative patients exhibited
prolactin levels above normal limit.

RELATION OF PROLACTIN TO HISTOLOGIC GRADE:

The mean values of prolactin were slevated with advancement
of histologic grade {Table - 7). The difference in prolactin
between histologic grade I + III tumcyrs was statistically
significant when compared with histolcocgic grade T tumors.
Patients with poorly differentiated tumcrs had higher PRL
levels than those with well differentiated tumcrs
(Table -~ 7). 3/8 (37.5%), 23/37 (82.1%) and 15/23 (865.2%)
patients manifested prolactin above normal amongst well,
moderate and pocrly differentiated tumors respectively.
HYPERPROLACTINAEMIA IN RELATION TO DISEASE QUTCOHME:

28/32 (62.5%) patiants wheo developsd recurrent dissase had
hyperprolactinasmia as oppossd to 12/32 (37.5%) patients
with responsive disease (Takle - 8).

PRETHERAPEUTIC PROLACTIN IN RELATIOH TO 3ITE AT RELAPGE:
Pretherapeutic prolactin levels were highest in the patients

who developed visceral metastasis {Table - 8). On the cother
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hand, patients who developed local recurrsnes and/or
axillary nodal metastasis had lower pretherapeutic prolactin
levels than patients who developsd bone metastasis. None of
the above differsnces were statistiecally significant.
PROLACTIN IN RELATICN TO DISEASE STATUS:

Precperative prolactin levels were significantly s=levated in
patients who later devaloped metastasis. On seguential
follow-up ths prolactin levels wears significantlﬁ reduced at
response (Table - 18, Fig. 4) whereas with appearance of
metastatic Jdisease, the prolactin levels increased before
clinircal presentation of the recurrent dissase. We observed
that the rise in prolactin preceded disease progression by
3-4 months. Moreover, prolactin levels also remained
elevated throughout the course of disease in patients who
did not respond to adjuvant therapy (Figs. 5B-11).

PROLACTIN IR BREAST CARCINOMA MONITORING:

The sensitivity and specificity of prolactin estimation in
pre-mencpausal breast carcinoma monitoring was 93.54%  and
25.23% respectivaly. Moreoveyr, the predictive valus of a

positive test (at recurrsnce) was 26.66% and the predictive

value of a negative test (at response) was QB . 89%
(Table -~ 11}. Additicnally, the diagnostic efficiency of

prolactin was 94.23% in pre-menopausal breast carcinoma.
CHANGES IN PROLACTIN LEVELS WITH TREATMENT:

A decline of preolactin wasz observed after treatment
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(Table - 12). The lowering of prolactin was statistically
significant only with endocrine manipulations ( P <« 8.82).
CORRELATION OF PROLACTIN AND STERQID RECEPTORS:

Statistically significant correlation ( P ¢« #.02) was

observed amongst hyperprolactinazemic ER patients as

compared +to non-hyperprolactinaemic ER patients. Such a

correlation was not observed with PR patients. Significant

correlation of prolactin exprescsion was observed amongst
+
hyperprolactinaemic ER (P « @.02Y and PR (P < @.961)
.f.

patients in compariszon to non-hyperprolactinaemic EFR and
+

PR patients (Table - 13; Figs. 12-13).

DISCUSSION

In previcusly published reports (Bhatavdekar =t al, 1887;

1884; 1884 a,b), we have correlated prolactin in  advanced

breast carcinoma (pre- and post-mencpausal’} with nodal
status, histoclogic grade, eastrogen- and progezterons-

receptors, survival and disease status. In the pressnt
study, we addressed this guestion only to  pre-menopausal
patients and ccrrelated circulating prolactin levels to
clinically important prognosticators. We have obsaerveaed
elevated prolactin levels in pre-mencpausal brsast cancer
patients with concomitant low levels of estradicl and

progesterone (Chapter I11). Our resulis correlated with those
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of Sheth et al (1875) and Cole et al (1877). Dowsett et al
{1883) and Holtkamp at al (1884 have defined
hyperprolactinaemia (1808 mIl/L = 38.8 ng/ml) in advanced
breast cancer. In our study, the incidence of
hyperprolactinaemia in advanced breast cancer was 41.4% as

compared to 8% reported by Holtkamp et al (1984).

Higher prolactin levels wers found in patients with axillary
nodal metastasis than those with no such inveolvemsant and
poorly differentiated tumcyrs than wmeall differentiated
tumors. Wang et al (1886) and Bani et a3l (1986) also

reported similar findings in advanced bresast cancer.

Furthermore, high PRL levels were mors frequent in
non-responders. Holtkamp =t 2l (1984) and Dowsett et al
(1887) alsno obsarved that when the precperative level of
prolactin was very high, there was a lesser likelihood of a
response to  endocrine treatment or T chemotherapy.
Additionally, hyperprolactinaemic patients experisncing
remission after therapy exhibited a return of their
prolactin level to ncrmal (L Hermite and L "Hermite-

Baleriauvx, 1988)

Although, findings similar teo the present study have been
published before, to cur knowledge this study demonstrates

for the first time the relative significance of preolactin as
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an index of ‘tumor aggressiveness and that its levels
significantly increaszed with progression. Ws have obtained
beszt correlaticns with the various elinicopatholcgic
variables in thess patients. The high prolactin levels were
significantly reduced to almost normal levels amongst the

patients who remained in remission.

Al) these data indicate that prolactin may have a role in
the pathogengsis of advanced breast cancer. Evidence from
in yitro expsriments supports such a hypothesis. Prolactin
induced augmentation of growth and DHA synthesis in a
proportion of Ybreast cancer fases mediated by prolactin
receptors has been shown by Peyrat st al (1984) and Waseda
et al (1985). Morecver, an absence of correlation between
ot

prolactin receptors and stercid rece s in  pre-mencpausal

et
o]

breast cancer patients was reported by Bonneterre et al

(1986} .

In addition to the above, it iz known that impmuncreactive
“little prolactin’ forms approximatsly 85% of circulating
prolactin (Garnisr et al, 1978) and can be cleaved by tissue
proteclytic ensymes resulting intc a 16 XK fragment (Clapp,
1287 which iz  thought to contain mitogenic potential
contributing to  pathogenesis of breast cancers. This
suggests that elavated prolactin has to do with metabolic

processes of the metastatic tumor. It might be possibles that
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prolactogenic hormones like estrogens stimulate prolactin-
dependent tumor cells via prolactin release (Wander et al,
1883). Thus, prolactin probably mcodulates the effect of
other hormones on tumor growth in advanesd breast carcinoma

{Bhatavdekar et &1, 199¢a).

An early rise in prolactin in advancsd breast carcinoma is
an important finding and may offer a sensitive means to
predict the presasnce of ceccult disease which 1is often
difficult to evaluate. This view of prolactin being an

indicator of progressive dis

g

ase is supported by the fact
that in case of non-responders a rise in prolactin precedzsd
clinical symptoms. Howsver, the mechanisms which lead to
high prelactin in breast cancer are unknown {(Holtkamp =t al,
1984). It is a fact that high preolactin is asscciated with
progression of the disease and that the level increases with

tumor progression. The prolactin astimations have

demonstrated a sensitivity 83.54%, specifiecity 9& . 28%,
predictive values for positive and negative tests of 096.66%

and 90.80% respectively and diagnostic efficiency 94.23% in

s

breast carcinoma monitoring. Thus, sarial prolactin
estimation may be a more sensitive indicateor for assesszing a
response to  treatment. BSerial sstimations of rising

prolactin levels are useful in sarly diagnosis of recurrence

in progressive disesase.
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We also have tried to correlate pretherapeutic levels of
prolactin with s=srum estradicl and progssterons. The levels
of estradicl and progesterone were inversely proportional to

prolactin levels as stage advanced.

Stercid receptors have long been acknowledged as  important
determinants of Dbyreast ecancer bicleocgy. We therefore,
correlated preolactin levels with stercid receptors. HNo
correlations were cobserved betwesn prolactin levels and the
ER or PR status. Further, the dizagreement betwsen thess
findings and those of Marugo et al (1988) may be due to the
fact that majority of ocur casss presented with advanced
breast carcinoma, whersas a substantial proportion of their

patients had localized disease.

In breast cancer patients undergcing adjuvant chemotherapy,
CMF does not effect pituitary functicn ( Dnistrian et al,
1988). Hyperprolactinaemia was documentsed in 41.4% patients
before initiation of therapy bhut levals decreased
significantly after treatment. This decreasse 1in plasna
prolactin was the most consistent obssrvation concerning

prolactin in this investigation.

Preliminary evidence from published studiss suggest that
Tamoxifen has a definite antitumor effact in pre-mencpausal

patients with metastatiec breast cancer with a response rate
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similar to that cbtained with bilateral cophorectomy (Manni,
19887). We have cobseyved that long term antiestrogen
treatment did not affect the circulating levels of prolactin

{Tables ~ 13 & and B).

Hypophysectomy has been used as a form of therapy in breast
cancers not responding to  other standard treatment
modalities {surgical and medical stercid hormone
manipulation or oytotoxic chemotherapy). In view of the
evidence producad by Ward (1877) and the current study,
there appears scome justification in using antiprolactin
measurss {(surgical, medical) in a restricted subgroup of
pre-mencpausal breast cancer patients who are

hyperprolactinaemic sither at presentation or subsequently.

ABSTRACT

It is well known that the hypothalamic-pituitary-gondadal
axis unifies estrogens, androgens and prolactin, the
hormones which are shown to have a regulatory control on the
development, growth and function of mammary gland. There are
considerabls data in the literaturs to show an asticlogic
association bhetween prolactin and breast cancer. This
chapter deals with prolactin aestimations in breast
carcinoma. The incidence of prolactin was subgrouped taking

parity, stage, nodal status and tumcr differsntiation into
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consideration. 8&/18 (88.8%) of nulliparous breast cancer
patients had prolactin levels above upper limit of normal as

compared to  48/98 (48.9%) patients who had one or more

ot

children. The prclactin levels of breast cancer patients at
diagnosis were significantly slevated (P ¢ @.86@1) than
controls. The mean values of pretherapeutic prolactin were
higher in (i)} stage IV patisnts in compariscon to stage 11
patients and (ii}) in non-responders as comparad to

responders.

Section B of the chapter discusses the utility of prolactin
in monitoring the ocourse of breast cancers. The patients
were grouped into (1) whe responded to the treatment and

remained relapse free (Nz21) and (ii)} who had progressive

disease (N=31). It was observed that the prolactin levels in

non-responders baefors clinical progression ware
significantly reduced (P <« £.05)Y in compariscon to
pretherapeutic levels. The prolactin levals Were

~

significantly elavated { P <« @.861) with clinical
progression. Similarly amidst responders, the prclactin at
last follow-up was significantly reduced ( P < £.21) in
comparison to pretherapeutic lavels. Both the mean +
gtandard error values of prolactin (ng/ml) as well as the

rercentage variation in  hormone with change in disease

status were taken into account. Moreover, the sensitivity,
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specificity and predictive value of prolactin in breast
cancey monitoring is discunssed. Also presented in the
section are some graphic repregsentations of changes in

prolactin levels during the counrse of breast carcinomas.

Section € discusses hyperprolactinaemis in relation to
overall and relapse free survival. It was observed that

20/32 (B2.5% videnced progression who had

—t
o
s
e
fobe
o
ja
ct
in
il
i

prolactin levels > 3@ ng/ml ia contrast to only 12/32

(37.5%) patients who remained in remission.

It would be interesting to note the correlation between
cirenlating prolactin and steroid receptors. An athtempt is
made in sgection D to correlate prolactin with steroid

receptors - the known prognosticators of the disease.

Section E describes the effects of therapy (chemo- and/or

hormone therapy} on prolactin levels.
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TABILES



N PRL
ng/ml
*
Controls 33 98.43 + @98.79
%
Breast cancer patients 111 77.16 + 18.14
% elevation {( > 200 ng/ml) 58 / 111 (b2.2%)



Table 2 : Prolactin in relation to parity in

pre-menopausal breast carcinoma (M + SE)

N PRL Patients above
ng/ml normal limit
Nulliparous breast
cancer patients 1@ 57.87 + 14.861 8/10 (80.9%)

Parous breast
cancer patients 98 80.73 + 20.80 48/98 (48.9%)



Table 3 : Prolactin in relation to stage (M + SE)

Btage ' N PRL Patients above
ng/ml normal limit
II 27 @259.43 + 17.96 12/27 (44.4%)
ITIX 57 754.92 + 14.39 29/57 (50.8%)
Iv 18 139.17 £ 99.91 9/16 (58.2%)
Entered at relapse 11 145.89 + 98.72 B/11 (72.7%)

ITT + IV 73 273.38 + 23.28 38/73 (b2.9%)



Table 4 : Prolactin in relation to distant wmetastatic

sites in stage IV patients (M + 8K}

Stage IV Patients N PRL Patients above
ng/ml normal limit
Lung 3 @#32.39 + P14 .00 2/3 (OB6.8%)
Bone 3 @8 .55 + @J4.83 B/3 (000 .0%)
Liver 5 386.52 + 312.¢95 2/5 (249 .3%)

> 1 site 5 @34.19 + @35.13 5/5 (190 .9%)



Table 5 A : Prolactin in relation to circulating steroids (M + 5E)

S3tage N PRL E Pg
2

g / ml ng / ml ng / ml
IT 27 7H9.43 + 17.96 11.28 + 19.38 3.83 + 1.03
I1TI 57 @h4 .92 + 1.39 P85.19 + 14.556 1.85 + 92.38
Iv 18 139.17 + 99.91 988.72 + 23.38 1.44 + ©.45
Entered at 11 145.89 + 98.72 @77.89 + 16.31 4.34 + 1.85
relapsed :
I114+IV 73 ©$73.39 + 23.20 @85.97 + 12.38 1.76 + @.29
Controls 3@ P08 .43 + P0.70 1687.20 + 24.18 1.38 + .34



Table 5 B : Correlation of prolactin

(A) With E 2
Breast cancer patients N = 111
I Patients who developed recurrence N
At diagnosis
Before progression

At progression

I1 Responders N

At diagnosis

At last F/U

(B) With Pg
Breast cancer patients N = 111
I Patients who developed recurrence N
At diagnosis
Before progression
At progression
I1 Responders N
At diagnosis

At last F/U

I

31

21

31

21

.95

.04
.13
.91

.19
.22

.92

.41
.36@
.32

.02
.15

@ - P < g.05

¥ - Correlation expressed as Spearman’s rank correlation coefficient.



Table 6 : Prolactin in relation to nodal status (M + 35E)

N PRL Patients above
ng/ml normal limit
%
Node negative 11 24.64 + Q7.95 4711 (36.3%)
*
Node positive 89 75.18 + 19.84 48/89 (51.8%)



Table 7 : Prolactin in relation to histologic grade (M + SE)

Histologic N PRL Patients above
grade ng/ml normal limit

I a8 @38.34 + 18.28 3/8 (37.5%)
IT T 37 372.49 + 1868.89 23/37 (B2.1%)
IIT 23 147.65 + 69.16 15/23 (65.2%)

IT + III 62 191.@5 + 28.52 38/68 (83.3%)



Table 8 : Hyperprolaciinaemia at diagnosis in relation

to disease oulcome

Who developed Who
progression responded
PRL
< 38 ng / ml (44) 23/44 (b2.2%) 21744 (47.7%)
> 3@ ng / ml (32) 28/32  (82.5%) 12/32 (37.5%)
X
PRL
ng/ml
< 38 ng / ml @13.47 + @1.49 (23) @13.33 + ©1.28 (12)
> 30 ng / ml 224 .97 + 96.37 (2@) 1@@¢.84 + 14.42 (21>

¥ Values expressed as Mean + SE

Figures in parenthesis show number of patients



Table 9 : Pretherapeutic prolactin in relation to

site at relapse (M + SE)

Site at relapse N PRL Patients above
ng/ml normal limit
Soft tissue only 11 @88.15 + P21.79 7/11 (63.86%)
Bone 9 182.36 + 12¢.48 8/9 (8B.6%)
Viscera 4 428.68 + 385.70 3/4 (75.0%)

> 1 site 7 243.97 + 215.36 477 (BT.1%)

e L T



Table 19 : Prolactin in relation to disease status (M + SE)

Patients who developed N = 31 Responders N = 21
recurrence
@ ¥
At diagnosis - 149.39 + 60.73 At diagnosis - 47.49 + 11.80
@,3

Before prograssion - ©19.48 + ©4.34

$ 5
At Progression - @60.86 + 10,40 At last F/U - @7.98 + @1.10

@ - P < 2.85 ¥ - P < @.21 $ - P < @.091



Table 11 : Bensitivity, Specificity and Predictive value of

prolactin in pre-menopausal breast carcinoma monitoring

N = bZ
Sengitivity 93.54 %
Specificity 956.23 %
Predictive value (+ ve test) 96.866 %
Predictive value (- ve test) 00.99 %

Diagnostic efficieny 94 .23 %



Table 12 : Prolactin in relation to steroid receptors (M + 3E)

+ —
ER ER
PRL PRL
ng / ml ng / ml
@ *k
PRL < 3¢ #13.88 + 91.45 (40) 913.98 + @21.51 (25)
@ *
PRL > 30 188.52 + 55.92 (28) 177.10 + 81.97 (18)
+ —-—
PR PR
PRL PRL
ng / ml ng / nl
$
PRL < 3@ 213.40 + @1 .82 (42) @13.88 £ 91.62 (23)
$
PRL > 34 1565.57 + 37.8@0 (39) 188.45 + 97.19 (18)
x,@ - P < $.02 $ - P < 9.991

Figures in parenthesis show number of patients



Table 13 A : Changes in prolactin levels with treatment

PRL
ng/ml
Therapy N Pretherapeutic After treatment
Chemo 22 122 .92 + 449.99 30.69 + 8.83
% S
Endeocrine 23 @71.17 + 921,37 12.23 + 2.41
Chemo-Endo 11 173.18 + 144 .67 17.37 + 4.65

00 S e g S g I U

¥ - P < 3.02



Table 13 B : Changes in prolactin following treatment (M + SE)

Responsive Disease

Chemo @5 @27.84 + @12 .04 11.31 + @4.28
Endocrine @5 947 .08 + ©37.84 @8.58 + ¥2.90
Chemo-Endocrine @2 @@7 .53 + @82.33 P8.95 + @1 .45

Progressive Disease

Cheno 17 @37.34 + 905.88 36.40 + 11.45
Endocrine @3 P47 .87 + ©24.49 18.32 + ©3.37
Chemo—-Endocrine 29 197.57 + 177.63 19.24 + @5.53



Fig. 13

Prolactin and Progesterone-receptors in pre-menopausal

breast carcinoma patients.
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Fig. 12

Prolactin and Estrogen-receptors in pre-menopausal breast

carcinoma patients.
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Fig. 11

The patient has stage 111 disease and treated with surgery
followed by bilateral oophorectomy. Thereafter, she was
treated with Tamoxifen. She responded to the treatment and

remainsd relapse free at the end of two years.
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RESPONDERS (Figs. 10-11):

Fig. 19

The patient with stage 11 disease was treated with surgery
followed by CHMF. The patient responded to the treatment and

remained relapse free at the end of two years.
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Fig. 9

Patient came with locally recurrent dissases with grade 11
tumor. She was treated with axillary clearence followed by
radiotherapy and CMF and responded to it. After 2.5 months,
she developed brain metastasis and expired.

Prolactin levels accurately correlated with progression of

the disease.
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Fig. 8

Stage IV, HG III patient had multiple metastases in the
axilla, 1lungs with malignant pleural effusion, 1liver and
bones., Patient was treated with CMF followed by second line
chemotherapy and Tamoxifen. 8he did not respond to the
treatment and died at the end of 9 months. In the beginning,
patient responded to the treatment which can be seen by
decreased prolactin levels but subsequently high prolactin

titres were correlated with the disease progression
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Fig. 7

Stage 1III, HG II patient who was treated with surgery
followed by CMF and radiotherapy. Patient responded to the
treatments. She developed malignant pleural effusion and was
treated with second line chemotherapy. She did not respond
to it and developed brain metastasis. She died in spite of
treatment. Prolactin showed increased titres through out the
disease course. Thereby showing an excellent correlation

with the disease status.
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Flg. 6

Stage 1T, grade II patient treated with SUrgery.
Post-mastectomy sample resulied into slevated prolactin. The
patient was treated with CMF. She responded to chemotherapy
but as soon as szhe completed the chemotherapy prolactin
showed ©rising titres. Prolactin remained high for nearly b
months. Thereafter, she developed metastases in the lungs
and bone. She was treated with second line chemotherapy and
Tamoxifen. Initially she responded to the treatment which
was consistent with prolactin levels. However, within a
short time, she developed brain metastasis. She was again
treated with cranial radiotherapy. She did not respond to it

and finally died by the end of 19th month.
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PATIENTS WHO DEVELOPED RECURRENT DISEASE (Figs. 5-9):

Fig. &

Stage II, grade 111 patient treated with surgery. The
patient developed local recurrence at the end of two years.
The prolactin level resulted intce significant increase
throughout the follow-up period showing lead time by 10

months.
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fig. 4

A.

Prolactin in patients who developed progressive disesase,

I Pretherapeutic prolactin levels.
II Prolactin levels at progression.

I1T Prolactin levels at progression.
Prolantin levels in Responders.

I Pretherapeutic prolactin levels.

Iz Prolactin levels at last f£/u.
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fig. 3

Prolactin and Pg in pre-menopausal breast carcinoma

patients.

Dotted lines show normal limit for prelactin and lower and

upprer normal limit for Pg.
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Fig. 2

Preolactin and E in pre-menopausal breast carcinoma
2
patients.

Dotted 1lines show normal limit for prolactin and lower and

upper normal limits for E
2
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Fig. 1

FProlactin in pre-menopausal breast carcinoma patients and
controls.

Dotted line show normal limit.
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