CHAPTER - V

CEA, TPA AND CA 15-3 AS TUMOR MARKERS IN BREAST CARCINOMA
PATIENTS
INTRODUCTION

Tumor markers are used to help in the diagnosis and

monitoring of disease cours Neo marker with definite

I

specificity and sensitivity for early detection of recurrent
diéease at a subelinical stags has yet been identified. CEA
hazs bheen found useful in a very small percentage of breast
cancer patients (Btaab =t al, 1885). We have shown that the
predictive value of CEA in general is weak and thereforse,
the use of sequential CEA estimation in these patisnts iz of
limited wvalue (Bhatavdekar et al, 1887). Ancthser tumor
asscogiated antigen is, tissue polypeptids antigen (TPA),
first indentified by Bjorklund and Bjiorklund (1857). The
utility of TPA has not yet been clearly de=fined in staging
and post-therapsutic surveillance as most of the reports
were based on single determinaticons. Morsover, the value of
TPA has been gqusstioned dué te the insensitivity and

non-specificity in monitoring breast carcinoma patients.

A new tumor marker introduced recently iz €A 15-3, a
carcinoma-associated antigenic determinant indentifisd by

two monoclonal antibodies (115D8 and DF3) esxpressed on  the



membrane or in the cytoplsm of human breast cancer cells

{(Hilkens et al, 1984; Pons-Anicet et al, 1887).

This sequential evaluation compares the merits of CEA, TPA
and CA 15-3 in breast cancer patients oconsidering stags,
nodal status, histeologic grade and disease

progression/remission.
STUDY DESIGN

The normal ecirculating levels of plasma CEA and serum tissue
polypeptide antigen (TPA) and CA 15-8 were measured in pre-
mencpausal contrels (N=36). The olinical data collection,
pathologic staging and asseszsment of diseasze activity was
investigated for CEA in 181 patients, TPA in 29 patients and
CA 15-3 in 47 patients attending The Gujarat Cancer and
Research Institute, Ahmedabad, India as described in
previous Chapters. The surgical procedurss were performed by
Surgical Oncology units and adjuvant therapy was instituted
by Medical Oneclogy units of the Institute. The treatment
schedules were described in Chapter II. Berial samples were
cbtained from rre-menopausal breast cancer patients
pretherapeutinally and at intervals of 3-6 months for( stage
11 and at monthly/bimonthly intervals for stages I1I and IV.

Bloeod samples were collected in plain vials for TPA and CA
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15-3 and in =thylenediaminstetraacetic acid (EDTA), discdium
salt {1-2 mg/ml) coated vials for (CEA in patients and
controls in the morning betwsen 8-11 AM pretherapeutically,
to obtain baseline lsvels of individual patient. The serum
and plasma wers separated within 1-2 hours, aliguoted and
stored at -?@OC until assaysd. The assays were performed
within 1 month. The studies were performed retrospectively
using frozen samples.

TUMOR MARKER ASSAYS:

CEA, TPA and (CA 15-3 were assayed using RIA/IRMA kits
supprlied by Diagnostic Products Corporation, Los Angeles,
U.8.A., Prolifigen Sangtec Medical, Sweden and CIS, France
respectively using manufacturers” protoccel. The reference
samples of the kit were considered for internal quality
control purpose and an intraassay and interassay ceefficient
of wvariation (£V) was 3%-b% and b%-8% respectively of (CE4,
TPA and CA 15-3 respectively. The sensitivity of CEA assay
was ©.9 ng/ml,while that of TPA was 4 U/L. The cut-coff
values for CEA, TFA and CA 15-3 respectively werse 2 ng/ml,
85 U/L and 26 U/ml in accordancs with Pons-Anicet et al
(1887) and Schmidt-Rhode et al (1987).

TUMOR MARKERS IN BREAST CARCINOMA MONITORING:

The sensitivity, specificity and predictive values of
individual markers and their combination were calculated
accerding to Tondini et al (1888) and Caponigroe et al

(198@) (Chapter 11I).
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STATIETICS:

Signficance was calenlated using (1) 22~ aaalysis and  (ii)
an exact contingency table for order data and Fisher®™ +iwo
exact test (Mehta and Patel, 1883). P values less than 0.85

were considered significant.

Q

RESULTS

All the three tumor marksrs exhibited a statistically
significant elevation as rcomparsd to contrels (Table - 1).
CEA, TPA and (A 15-3 were above normal limit in 51/181
(5@. 4%, 12729 (41.3%) and 17/47 (36.1%) patients
respectively. At diagnoszis, 20/52 (38.4%) patients showed
normal marker levels while any ons marker or more were
elevated in 32/52 (61.5%) feollow-up patients.

TUMOR MARKERS IN RELATION TO STAGE:

The mean valuess of all the markers demonstrated an increase
as stage advanced. The differences, however, were
statistically significant only for CA 15-3. (Table - 2).
12727 (44.4%), 20/52 (38.4%), 9/11 (81.8%) and 18/11 (988.9%)
patients evidenced CEA levels above normal amongst stages
11, 1I1I, IV and patients entered at relapse respectively.
These differences were statistically significant (X2 =
14.915, P < @.995). Thus abmormal incidence of CEA showed a

statistically significant increase as stage advanced. On the
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other hand, the abnormal incidence of TPA was statistically
non-significant. 1/7 (14.2%), 6/14 (42.8%), 1/2 (b@.@&%), 4/8B
(86.8%) patients exhibited a2 higher TPA in stage II, III, IV
and recurrent patients respectively (Xz = 3.77, P - nooa—-
significant). Conversely, the abnormal incidence of CA i5~3
was significantly increased with advaning stages. 3/12
(26.9%)y, 7/2b (28.9%), b/5 (1g9@.@%), 2/5 (49.09%) patients
demonstrated an elevated CA 15-3 incidence amidst stages II,
ITI, IV and recurrent patients respectively (XZ = 19.188; P

< @2.925).

A comparison of stage II vz advanced tumors produced non-
significant differences for CHEA and TPA while difference
was statistically significant for CA 15-3.

TUMOR MARKEERS IN RELATION TO NODAL STATUS:

The node positive patients sxpressed higher CEA, TPA and (A
15~3 levels in comparison to node nsgative patients
(Table - 3}.

TUMOR MARKERS AND HISTOLOGIC GRADE:

The mean circulating levels of TPA and C4 15-3 except CEA
were higher in patients with kistoclogic grads II1 as
compared to patisnts with grade I tumcrs (Table - 4}). The

differences however, were statistically non-significant.



PRETHERAPEUTIC TUMOR MARKER LEVELS IN RELATION TO DISEAGE
QUTCOME:

At diagnosis, a lower expression of TPA and CA 15-3 amongst
responders was noted in comparison to patients who developed
recurrence. Such a trend was not ohserved for CEA.
{(Table - 5). The differences wers statistically significant

only for CA 15-3.

18/31 (B1.6%) non-responders and 16/21 (47 .8%) responders
showed pretherapeutic CEA levels above normal using & ng/ml
as cut-off point. When a cut-off point of & ng/ml was used
13/31  (41.9%) non-responders and 6/21  (28.5%) responders
demonstrated pretherapeutic levels above normal. Nons of the
above diffarences were statistically significant. Similarly,
8/14 (42.8%) non-yresponders had TFA lavels above normal in
comparison to 2710 (20.8%) respondars who evidenced
prretherapeutic levels above normal. These differences were
also statistically non-significant. On the other hand, 12/25
(48.0% non-responders =xhibited prethsrapsutic (A 15-3
levels above normal in sharp contrast to only 1/12 (8.3%)
responder who showed pretherapsutic CA 15-3 abage normal.
The differences were stetistically significant (X = 5.218;
P <. .@925). In additon to the abvoe, it was also marked that

in 5/25 (28 .9%) non-responders and in 19/12 {(B3.3%)
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responders, CA 15-3 levels did not exceed the normal limits
(26 U/ml) during the follow-up period of 2 years. Horeover,
amongst the responders with normal CA 15-3 levels duaring the
disease course, b/1l¢ (bB@.9%) had stage II disease.

MARKEERS IN RELATION TO DISEASE STATUS:

Pretherapentic CEA, TPA and CA 15-3 levels demonstated an

increase at progression. The elevation of TPA and CA 15-3

I

but not CEA was statistically significant (Table - 8; Figs.
1-4). The tumor marker levels before progression also showed
a statistically non-significant elevation when compared to
pretherapentic levels. Moreover. the levels of tumor markers
also exhibited a2 statistically non-significant increase at
progression as compared to the levels of preceding sanples.
On the other hand, no differences in the pretherapeuntic CEA,
CA 15-3 and TPA levels were noted amongst the responders at
the end of 2 years (Table - B; Figs. 5-8).

TUMOR MARKERS IN RELATION TG SITE AT RELAPSE:

Pretherapeutic marker levels were compared with levels at
progression in relation to site at relapse (Table - 7). It
was observed that the magnitude of rigse in CEA with
progression was highest with bone metastasis. The magnitude
of rige in TPA and CA 15-3 was high with both visceral and
bony metastasis in comparison to soft tissue metbastasis.
None of the above differences however, were statistically

significant owing teo smwall number.
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PRETHERAPEUTIC MARKERS IN RELATION TO RELAFSE FEEE SURVIVAL
IN PATIENTS WHO DEVELOPED RECUREENCE:

The patients with normal prstherapeutic markers had a longer
relapse free survival in comparison to the pabtients with
elevated tumor markers (Table - 8). The differences in
relapse free survival between these groups for any of the

markers were statistically non-significant.

16/31 {(15.8%), B/14 (42.8%) and 12/28 (486.1%) patients
presented elevated CEA, TPA and CA 15-3 levels regspectively
as compared to 15/31 (48.3%), 8/14 (87.1%) and 14/28 (53.8%)
patients with normal CEA, TPA and CA 16-3 levels
respectively.

EFFECT OF TREATMENT ON MARKER LEVELS:

A statistically non-significant increase in the levels of
CEA, TPA and CA& 15-3 was chserved after all therapeutic
modalities {Chemotherapy, endocrine therapy and
chemoendocrine therapy; Table - 8). Similar non-significant
increase in CEA was demonstated amongst responders  treated
with chemctherapy while the levels of TPA exhibited a
decline and CA 15-3 levels were unchanged after chamothsrapy
in these patients (Table - 18). Amcngst the patients who
were treated either with endocrine therapy alone or with
chemcendocrine therapy, CEA levels were unchanged. The

magnitude of increase in CEA, TPA and (A 15-3 after various
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treatment modalities was higher in non-responders as
conparsed to responders.

TUMOR MARKERS IN PRE-MENOPAUSAL BREAST CARCINOMA MONITORING:
Sensitivity, spacificity and predsctive values were
calculated only for CEA and CA 15-3. TFA was not considered

because it was analysed conly in 24 patients.

The sensitivity of CA 15-2 was 82.0% and that of CEA was
867.74%. The combination of CEA + CA 15~3 exhibited a
sensitivity of 96.0%. The specificity was highest for CEA
(55.8%)y followed by CA& 15-3 (18.18%). A combinaticon of
markers consequenced into small increments of specificity. A
specificity of 36.36% for CEA + CA 15-3 was observed. The
predictive value of CA 15-3 wasz higheszt (71.87%) followed by
CEA (7(0.9%). A combination of tumcry markers culminataed into
minoy inecreases in predictive vzlues. The predictive wvalue

for CEA + CA 15-3 was 77.41% {(Table - 11).

DISCUSSION

The present findings indicate that determinations of CEA, TPA
and CA 15-3 were not useful for stage 11 bresast carcinoma
patients when compared with controls. Thiz might be dus  to
the low sensitivity on cn= hand and the abssence of organ orx
tumcr specificity on the othar. Several invetigators also

reported similar results (Wang =t al, 1884; Kausitz =t al,



1986; Schmidt-Rheode et al, 1887). De Jong Bakker =t al
(1981) have also pointed ocut that all tumcrs do not produce
tumor markers. On the contrary, in advanced stages these
markers were significantly elevated. Moreover, the higher
expression of tumor markers with advancing stages observed
in the present study was significant only for CA 15-3 and
not for CEA and TPA. We raport a prevalance of elevated CEA
as 44.4%, 38.4% and 81.8% for stages 11, III and IV
respsctively. Our resulis corroborate thoze of Beard and
Haskell (1986) which were as follows @ stage I - @ - 158%,
stage II - @& - 43%, stage III - 3 - 84% and stags IV - 29 -

120% .

The distribution of these markers in nods negative patients
was similar to that found in normal women. Similarly, an
increased prevalance of CEA, TPA and CA 15-3 noted amongst
node positive patisnts of the present study was comparable

to Meyers et al (1878).
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reflecting the higher antigen production as observed in the
present study in pre-mencpausal patisnts. Buch tumors behave
aggressively and have been associatsd with poor prognosis
(Bhatavdekar st al, 1988). Similar conclusions were drawn hy

Wang et al (1984) for CEA.



The patients were grouped according to diseases progressicn/
remission. However, we Jdid not find any significant
differences in pretherapeutic CEA lavels in patients who
developed recurrence and in responders.  QOccasicnally
discordant e=ffects were cbserved such as decreasing CEA
levels in progfessive diseazes. Thiz may b= related to
dedifferentiation of the tumor or a changs in the
physioleogic dispesition of the CEA  (Bhatavdekar et al,
1887). These observations were in agreement of Mughal et al
{1983). Contrary to the above, Lang =t al (1884} found a
significant higher prevalence of slevated (EA amongst non-
responders. Tha pretherapeutic CA 15-3 lavels were
significantly higher amongst patients who developed
recurrences in comparison to rasponders. Similarly,
Kalliomiemi =t al (1988) alsc have nhserved high

preoperative levels in non-responders.

The above finding was further supported by the fact that
non-responders with elevated tumor markers axhibited a
shorter relapse free survival in compariscon to non~-

responders having tumor marker levels within ncormal limits.

Since a high proportion of patients with bons and liver
metastases have elevated CEA lavels, sequantial CEA

monitoring can provide important infoymation about disease
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status and response to treatment. Morsover, HMross and
Bandlow (1986) and Paulick =t al (1887} observed lesser
expression of CEA and TPA amongst loccoregicnal relapses and
regarded CEA as the most sensitive in bone metastasis. CEA
determination appears especially wvaluabls in monitoring
patients with metastatic dissase in bone, a condition often
difficult to follow by other means (Bhatavdskar st al, 1887).
Furthermore, Jlower expression of CEA with soft tissue
metastasis was =xplained by the fact that the so0ft tissue
metastasis werse diagnosed more readily dus  to their
localization (Paulick and Caffier, 1988). This also extends

to TPA and CA 15-38 expressicons with scoft tissue relapses.

When monitoring breast cancer patients by thease markers, the

»

observation of =sach patients individual antigen plasma
profile is the most important criterion in surveillance. The
retrospective serial marker measurements made during the
follow-up of breast cancer patients whe relapsed, indicated
that CA 15-3 determination could announce the onset of
dissemination before it was detectable by the usual clinical
criteria. The levels of CEA, CA 15-3 and TPA in the present
study demonstrated a rise with dizsase progression.
Moreover, the marker levels of preceding sample were also

elevated reflecting intc a lead time of 2-5 months before

the progression was validated by other astablished criteria.
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The elevations of CEA were statistically non-significant
limiting its application only to small group of patients.
Neville et al (1978) repocrted that 44% patisnts evidenced no
change in CEA with the development of relapss. FalKson st al
(1982) observed no increase in CEA in 36% of patients
throughout their disease course. In addition to the abovs,
Haagensen =t al (1878} and De Jong Bakkeyr =&t al (18981)
concluded that CEA lacks sufficient seasitivity and
variations in serum CEA levels appeary to correlate poorly
with the diseass course. All thess data alongwith that
obtained in the present study point towards a limitsd socope
for CEA estimations in monitoring pre-menopausal breast

carcinoma.

TPA levels exhibited a statistically non-significant rise
amongst respondsrs. Morsover, 6718 (688.0%7 respconders had
elevated TPA levels. Various literary svidences support such
false positive oocurence of TPA (Kauszitz =t al, 1886; Mross
and Bandlow, 1886; Bhatavdekar =t al, 1889). All these
evidences with the high false positivity rate, =eriously
limits the use of TPA in pre-menopausal breast carcinoma

monitoring.

The CA 15-3 levels in cur study were correlated better with

disease progression than CE& and TP4 (Tondini =t al,lQSé;
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Caponigro et al, 1998). They have obssrved that some
ratients had progressive diseass inspite of persistently
low serum CA 15-3 levels. In ocur study it was recorded that
20% of non-responders showed normal CA 15-3 levels during
the entire disease course. Amongst responders, we observed
83.3% patients with normal CA 15-3 lszvels throughout the
disease course. Moreover , B@% of such responders had stage

11 disease.

CEA and CA 15-2 appears valuable in the surveillance of
breast cancer patients, for sarly recognition of recurrent
disease and for keeping check on various treatment
modalities. The sensitivity, specifiecity and predictive
values for combined usse of these markers was 96.8%, 36.36%
and 77.41% respectively. The high fazlse positive,/ nevative
rate of TPA and low sensitivity, specificity and predictive
value of CEA and CA& 15-3 prevents itz use as an indicator of

disease status.

The effectivensss of cytotoxic treatment wasz not accurately
indicated by TPA and CA 15-3 {Fig. 2-3). This might be due
to the involvement of more than one site at the time of
recurrence or increased production of the antigen or
decreased clearsnce through kidney dus to high molecular

welght of antigens (Colomer &t al , 18988). On the other
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hand, Schmidt-Rhode et al (1887) showed that CA 156-3
accurately predicted the response to treatment. In our study
18/37 patients with advanced breast cancer had CA 15-3
concentraticns not different from those of controls.
Therefore, thess patients can not be monitored by CA  15-3
determinaticns. Hayes et al (1886) and Tondini et al (1888)
have menticned that a small fraction of breast cancer
patients did not have slevated CA 15-3 levels at any time

during the clinical course.
ABSTRACT

Estimation of tumcur markers during thes courss of breast
cancer 13 crucial for the therapsutic monitoring. With the
introduction of Carcincembryonic antigen (CEA) by Geld and
Freedman {1965}, its estimation gained a routine practice in
breast cancer monitoring. Eventually it was reccénised that
only a small percentage of patients availed the fruits of
CEA estimations. Tissue polypeptide antigen (TPA) was
ancther potential marker whose utility has not yet been
clearly gdafined in staging and rost-tharapsutic
surveillanoce. Vary recently, a naw specific marker
introduced is CA 15-3, a carcinoma associated antigenic
determinant identified by gA N w] different monoelonal

antibodiesz ([1] DF-3 raised against a membrance sariched
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extract of human breast carcinoma metastatic to liver [2]
115 D 8~ raised against antigen of human milk fat globule).

This chapter is concerned with the =stimation of CEA, CA
15-3 and TPA in breast carcincoma. The appearance of markers
at first clinical presentation is subgrouped taking stage,
nodal status, degree of tumcr differentiation and later
developed disease status into consideration. All the three
markers were significantly slevated as comparsd to controls.
Yet, the precentages of patients in whom the lsvels were
above upper limit of normal wers only 35.8% for CEA, 36.1%
for CA 15-3 and 41.3% for TPA. Thus none of them was of a
distinct specificity and utility in monitoring the disease.
There were significant differxences in 4 15-3 and TPA 1but
not in CEA between node positive and node nagative patients.
Similarly, there were significant differences in CA 15-3 and

TPA levsls amongst the responders and nonresponders.

The changes of markers in responders and nonresponders is
compared in seacition B of the chapter taking the Mean +
standard error values and percentage change in antigen
levels intc consideration. All the three markers seem 1o
have a usefulness only awongst non-responders and nobt in
responders, limiting their application. Their sensitivity,
specificity and predictive valus in breast cancer monitoring

is discnssed. The gsection also containg graphic
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representations of tumor wmarker levels during the course of

disease.
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TABPLES



CEA TPA LR 15-3
na/al TS HH Y
% H g
Breast Capcer Patients 7.2 134 ual) 9.98 + 15,14 {29) 59,94 + 17,17 44N
i 3 8
Controls 1.44 + 8,24 (@3 33,72 £ 82,38 3@y 89,75 + 82,94 13B)
Abave normal limit S8l (58,40

12/29 431,300 {7747 34, 1%

£~ F 1 B8 g-~pFia@

Figures in narenthesis show pumber of patients



TARLE 7 : Markers in relation to stage (M & BE)

Stage

CEA
ng/nl

TPA
i

11

v
Entered at relapse

i+ IV + fer,

P4.78 ¢ 1,17 {27)
B5.45 + 1,58 {52}
9,25 £ 9,28 {11)
84,98 + 8.75 (11}

82.27 £+ 1,77 {33}

83,88 * 21.39 (87)
290,36 + 21,16 (14)
158,12 ¢ 79.87 (82)
124,466 * 456,57 (@4)

195,06 + 19,22 122)

§29.23 + 13.80 (8%

874,18 + 72,85 (35)

Ted

g ~-p¢Ra

PP 4002 .

Fipures in parenthesis shoy number of patienis



TARLE 3 & Markers in relation to

nodal status {H + GE)

Nodal status CER P8 £h 15-3
na/nl L i/l
i a §
Hode negative patients 2,43 £ 8.9 U1 21,72 ¢ 19.35 (B} 18,38 + 81,42 {93)
s 8 i
Node positive natients 8,29 & L.6% (79} 98.4% + 17.29 (21 bh.44 + 28,83 (3N

B-P (RO t-PLAM

Figures in parenthesis show nugher of patispis



TRBLE 4 ; Markers in relaliop to histologic grade (K + 5E)

Hisinlpgic grade LE TRh £A 15-3
ng/al B Wal
i 13,45 £ 5.53 (8%} 855,08 tat) 7.2 (a1}
1 87,76 + 3,18 3%) BEB.55 ¢ (5,49 (g8} 57,32 ¢ 26,72 {14)
11 B%,31 ¢ 1.88 122) 128,45 + 58.3% (45} 68.27 + 4566 {11
11+ 111 85,78 + 2.84 {53) 877,43 + 22,54 {13} £1.78 + 23,91 129)

f Data statistically pot significant

Figures ia parenthesis chow pugber of patienis



TABLE 5 ; Pretherapeutic mparker levels and disease oabtcope (M ¢ SE)

CER PR LA 153
agfal L /sl
Patients who developed £
FeCUrrence 4,28 + 133 (BN 187,15 + 23,48 (14) 79.27 + 24,32 (25}
1
Responders 3.18 ¢+ 1,89 21} 845,31 + 13,81 (1B 18.14 + 83,89 {12)

§-F{B.a2

Figures in parenthesis show nupber of patients



ite at relapse {# + SE

CEA TR LA 15-3
palal HEER U/5l
pretherapeutic 9@4.72 + 81.89 {1]) 232,98 + 815,32 (%1 212,96 + 8RS, 40 1T
Spft tassus
At progression Ba&. 8% + B3.77 {11} 282.96 + Z3B.62 3} 842,84 + 81638 (7)
Pretherapeutic B11.58 + 87,01 (@4 275.66 + 948,77 {3 156,78 + 120,95 (&)
Viscera
At progression B20.79 + 10.74 (84) 70,80 ¢ 398.95 {3) 281,28 + 121,62 (6)
Pretherapeytac 805,35 + BA.94 (89) 899,00 + 234,77 & BLE 68 + BI04 1T
Bone
At progression B31.41 « 15,54 (@ 542,53 ¢ 118.8% {9 133,28 + B44.90 (DY

Pretheragpentic

4t srogression

BRs 60 + 83,71 (47} BE2,18 + 825,99 1y

186,40 + 58.04 (@7 746,28 + 301,78 (4

116,81 ¢+

173,99 +

86,9 {7}

118,38 (7

Figures 1n parsnthesis show nupher of patients
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Pretherapeutic levels of parbers in relation to relspse free survival (RFR) 1n patients who developed

recurrepce {8 + 8B

CEA TrA Ch 15-3
harkers within norpal lisit 15/31 (48.3%) 844 {3710 14726 {33.8%
RFS in sonths 13,58 + 1,B8 13.88 + 1.B% 11,75 + 2.8
darlers ahove normal limat 16731 (15,51} /44 {42.81) 12126 {4514}

RFS in moaths 89,48 + 1.89 8L, 73 ¢ 1G5 16.29 + 1.9




TARLE 8 : Harkers according tp d

(4 SE)

.l

{A 15-3
Wl

1. Patients whp developed
reCUrrence

pratherapeutic

before progressign

At progression

[
o
"

Pesponders
Fretherapeutic

At last F /7 1!

“
px
.
-
b
I
bs
&
.
o
=
-

B5.18 + B1,8% {21

[iey
—

i
187,15 £ RI%.48 ()

124,87 + 827.29 {10

§79.27 + 2,72

Finures ap aarenthes§

£

shou pusber of patienis



TABLE @ 5 Effect of treatsent on tupor garker levels in nop-respopders (¢ SE)

CEA
pglal

TP
B

pretherapeutic 84,09 + BR.7H 11T} 127.44 £ 839,48 {1 044,55 + 820,88 (I®
Lhepotherapy
¥= 17 &fter therapy 19.29 + 23,38 (I 484.78 + 28189 (D} 184,58 + B2R.34 (18}
Pretherapeutic 02,33 + 81,85 (%) R8540 + 826,76 (D} 193,44 + 188,57 (82)
Erdocrine therapy
H=13 dfter therapy G4BT + B2.6% {83) 247,92 £ 191,83 (2} 219,14 + 211,83 {02}
Pretherapeutac 18,49 + 88,23 (B9 G61.28 ¢ 210.8% (&) 201,76 + B9E,18 (@8)
Chepoendocrine  therapy
HN=29 After therapy 57,78 + 20.94 (8%} 717,95 £ 315,89 (5} 213,87 + 843.29 (@8)
Figures in parenihesis show pusber of pabienis



TABLE 18 ; Effect of treatsent on tusor sarker levels in respopders (ff 4 5B}

P4
u/i

nretherapestic
i

§=5 ffter therapy
Pretherapentic

Endocrine therapy
N=3 After therapy

Pretherapeutae
Chegoendocrineg  therapy
=12 After therapy

38,20 £ 29.92

2576 + 12,98

8068

o
AT
"
e
It

1

47,50 + 89,58

Figures in parsnthesis show nusber of patients
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Table 11 : Bensitivity, specificity and predictive value of tumor

markers in pre-menopausal breast carcinoma monitoring

CEA CA 15-3 CEA + CA 15-3

N = b2 N = 38 N = 36
Sensitivity 67.74 % 92.90 % 96.99 %
Specificity 55.08 % 18.18 % 36.36 %

Predictive value 79.900 % 71.87 % 77.41 %



FIGURES



PATIENTS WHO DEVELOPED RECURRENCE (FIGS. 1-4):

Fig. 1

Stage II patient treated with SEM. Patient developed local
recurrence followed by bone metastasis. Patient was lost to
follow-up for 3-5 months. Then she was given RT. Inspite of
RT, she developed metastasis in supraclavicular lymph nodes.
TPA and CA 15-3 showed correlation with disease status.
Initially for 19 months CEA levels were <« 3.# ng/ml which
increased significantly with the development of metastasis

in supraclavicular lymph node.
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Fig. 2

Stage III patient treated with SEM followed by RT. Patient
refused for CMF but she responded to it and was relapse free
for 40 months. Then she developed metastasis in lungs and
bone, was treated with RT followed by CME and THMX. She did
net respond to it and had increased bone metastasis. CEA, CA
15~-3 and TPA correlated well with disease and even showed =a
lead tim=s of 4-5 months. Morecover, TPA post-operatively and
po3t-RT showed increased concentrations thereby showing

non-specificity of the marker.
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Fig. 3

Stage 111 patient treated with SEM followed by RT. At the
time of bilateral cophorectomy she had liver and ovarian

metastases. She was given adjuvant chemotherapy.

CEA and CA 15-3 showed parallel levels with disease course
as comparsd with TPA. False -ve levels were recorded for

TPA.



Q
m WiPZOi m? i WFL’ 1 mr 1 i NV 1 i Q i 1 0 i 1 n i. 1 1
¢ By
_.\ OV
]
t
Loz
i
'
H
t
1
!
1
'
i
1
t
t
H
".oow
i
1
1
i
1
t
Vd .1 ”
yaos ©ootrm - ;
]
£-51Vv3 '
i
003
i
1
i
]
H
1
'
)
t
1]
) ”xoow
I 9H M
L. 586
117 °6D4G _ s
| I + vas w/su
i ] s T e Y
-d%x3 12 + Lyt ]



Fig. 4

Patient came with recurrent disease in axilla, was treated
with surgery followed by RT and CMF. After completion of CHMF
within 1.5 months she developed secondaries in lungs and
liver, and was treated with second line chemotherapy and
TMX. Bhe did not respond to it and develcoped ascitis and
died immediately.

CEA and TPA levels correlated well with the disease course
whereas CA 15-3 levels were below 20 U/ml initially but last

gample had zignificantly increassd levels.
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RESPONDERS (FIGS. 5-8):
Fig. 5

Patient had stage I1 disease. Patient was treated with BSEM
followed by CMF. Patient responded to it and was relapse
free at the end of two years.

CMF vresulted into increase in CEA levels . TPA and CA 15-3
levels were within normal limits throughout the dissase

course.
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Fig. 6

Stage 11 patient treated with SEM followed by TMX.

CEA and TPA showed no specific increased titres while

CA 15-3 was less than 8 U/ml throughout disease course.
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