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ABSTRACT

Over more than a decade of clinical use, CA-125 has
proven itself to be one of the most useful tumor markers
in cancer medicine. The major clinical utility of this
serum marker isin following theclinical cour se of women
with known ovarian cancer. Other potential uses of
CA-125 include the evaluation of the effectiveness of new

antineoplastic agentsin thismalignancy, and in the mod-
ification of treatment strategies in individuals whose
CA-125 levelsfail to declineat an acceptableratefollowing
the ingtitution of therapy. At the present time, the use of
CA-125 asamethod to screen for ovarian cancer should be
considered investigational. The Oncologist 1997;2:6-9

INTRODUCTION

The serum level of CA-125, a mucin-like glycoprotein of
molecular weight >200,000 [1], has been demonstrated in multi-
pleclinicd trids and standard oncologic practice to be one of the
most useful tumor markers in cancer medicine [2, 3). In this
review the established and potential uses of CA-125 in the man-
agement of ovarian cancer will be discussed, aong with concerns
for the overusg, or actual misuse, of this valuable clinicd tes.

CLINICAL SETTINGS WHERE THE CLINICAL UTILITY
OF CA-125 HAS BEEN ESTABLISHED

The most common use of CA-125 is in following the
clinical course of patients with documented ovarian cancer
where the disease is not easly measurable or evaluable by
other means. Following standard surgical debulking, a signif-
icant percentage of patients with ovarian cancer will persist
with having only small-volume or microscopic residud intra-
abdominal disease. Even with larger tumor volumes remain-
ing after surgery, symptoms may be absent and physical
findings or radiographic evauation may not be helpful in doc-
umenting aresponse of the cancer to cytotoxic chemotherapy.

In addition, symptomatic patients or those with measur-
able or evaluable disease (e.g., ascites) who respond to treat-
ment may eventualy become “non-evauable’ for further
evidence of aresponse. In each of these clinical settings, the
serum level of CA-125 can provide helpful information
regarding the initial response or continued response to later
courses of chemotherapy. The percentage decreasein CA-125

which should be considered a “response” to therapy is a mat-
ter of some discussion in the oncologic literature. In a recent
editorid, this author has proposed two “ CA-125 response cfi-
teria’ which could be employed in examining new antineo-
plastic drugs or strategiesin ovarian cancer [4]. The proposed
“criterid’ are a=50% or >90% decreasein the CA-125 antigen
level, compared to basdline (i.e., vaue obtained just prior to
theinitiation of the specific thergpeutic program). Rustin et al.
examined a large retrospective database of ovarian cancer
patients to develop a model whereby the percentage decrease
in CA-125 could closdly coincide with the objective response
rate as predicted by “response of measurable disease” [5]. This
andysis led to the proposal that either a 50% decrease after
two samples (compared to basdling), confirmed by an addi-
tional sample, or a 75% decline ohserved over three samples,
be accepted as a responding patient. Individuals' samples are
to be separated in time by a minimum of 28 days.

For patients being treated on aclinicd trid, specific crite-
ria for “response” are generdly built into the study design,
aong with indications to continue or stop trestment. However,
for the mgjority of ovarian cancer patients who are not entered
into investigative studies, is there a specific percentage
decrease in CA-125 antigen level which should be considered
a“response” to treatment?

In the absence of specific data from clinical trids, it is
difficult to provide a definitive answer to this question.
However, in the opinion of this author, if a patient has an
elevated CA-125 level a the initiation of chemotherapy
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which, at that point in time, is at least double the upper
range of normal (i.e., >60 U/ml), it is reasonable to consider
a50% decrease from baseline (in the absence of any indi-
cations of clinical tumor progression) to indicate an anti-
tumor effect. Larger percentage decreases and more rapid
fallsin the antigen level indicate greater tumor cell kill.

It must be remembered that this tumor marker (like all
other tumor markers) should not be employed in isolation, or
independent of the specific clinical setting. For example, if the
CA-125 antigen level decreases but the patient has clinical
evidence of disease progression (e.g., development of ascites,
increased mass on pelvic examination), the marker value has
little importance.

As with all laboratory tests it is also possible that the
test vaue returned to the physician is actualy that of
another patient, that there may have been atechnica prob-
lem within the laboratory causing an error, or that there
may have been a transcription mistake when the test results
were recorded. Thus, in general, decisions regarding patient
management should not be based on the results of a single
CA-125 test unless there are supporting data (e.g., physical
findings, symptoms) for the serum antigen level.

Jugt as a CA-125 vdue is a reasonable indicator of
response, arising level can be employed as one indication of
the failure of aparticular therapy [6]. Again, one must be care-
ful when using this tumor marker to indicate the lack of benefit
from treatment, particularly with initiad chemotherapy, in view
of the important prognostic implications of this conclusion.

However, when it is confirmed that the CA-125 level is
rising, despite therapy, it is appropriate to question the
value of subjecting a patient to the toxicity of a treatment
program in the absence of clinical benefit.

The percentage increase in CA-125 levels which should
be accepted as evidence of disease progression has not been
agreed upon in the oncologic literature. However, in clinica
practice it would appear reasonable to accept aconfirmed (at
least two samples) doubling of the CA-125 from a baseline
value (with aminimum basdline at the upper limit of normal
for the laboratory, usualy 35 U/ml) as an indication of dis-
ease progression. Lesser degrees of change in the CA-125
value may indicate lack of response (so-called “stable dis-
ease”) but should probably not be considered as actual dis-
ease progression in the absence of supporting data (e.g., new
ascites, presence of a new mass on physical examination).

The CA-125 antigen level has aso proven to be useful in
demongtrating the persistence of disease following the comple-
tion of a standard chemotheragpy regimen (eg., 6 cycles of cis:
platin/paclitaxd). If the CA-125 level remains abnormdl, there
isa>95% certainty that residua diseaseis present [7]. Even if
a second-look surgery were performed and failed to confirm
persstence of disease, itislikely that the elevated vaue reflects

the presence of elther microscopic cancer undetected withinthe
peritoneal cavity or extra-peritoned disease.

Unfortunately, it is well-established that the opposite situ-
ation is not true. That is, a norma CA-125 value a the com-
pletion of chemotherapy does not indicate the absence of
disease. Severa studies have reported that approximately 50%
of patients with advanced ovarian cancer whose CA-125 lev-
els return into the norma range will have persistent micro-
scopic or macroscopic disease at second-look surgery [8-10].

Finally, arisng CA-125 level in patients with ovarian
cancer whose CA-125 level had previoudly entered the nor-
mal range usually indicates disease progression [11].
However, as previoudy noted, a single elevation of the
CA-125inthe absence of confirmatory data (e.g., new symp-
toms, physica findings) should not be accepted as definitive
evidence of disease recurrence. While other causes of an ele-
vated CA-125 are dways possible (eg., intra-abdomina
infection, liver dysfunction, the development of a new pri-
mary cancer) [12], in the vast mgjority of cases a confirmed
rise (at least two values) indicates return of the disease.

PoTeNTIAL Uses oF CA-125

Asprevioudy noted, a CA-125 response can be potentiadly
utilized in trids of new anticancer agents [4]. Currently,
patients without “measurable disease” are excluded from most
phasell clinica triasof investigationa drugsor strategies. This
dtate of affairs often denies such patients access to new agents.

In addition, treating patients with only measurable disease
imposes a particularly difficult task on these experimental
drugs, as patients with measurable disease usually have con-
siderably more tumor bulk than patients who do not have mea-
surable masses. By employing CA-125 asamarker for disease
response or progression, new drugs may be more rapidly
screened for antitumor activity, and their effectiveness againgt
smal tumor volumes may be evaluated.

However, the clinical validity of this hypothesis must
be directly tested in trials employing CA-125 as a surrogate
marker for decrease in measurable tumor masses before it
can be routinely considered as an acceptable marker in
studies in ovarian cancer.

Theinitia level of CA-125[13, 14] and therate of decline
following the ingtitution of chemotherapy [15-20] have been
suggested to be of important prognostic significance in ovar-
ian cancer. In generd, patientswith extremely elevated values
have greater tumor bulk than individualswith lower abnormal
levels. Similarly, it is reasonable to state that patients whose
CA-125 values fdl rapidly following the initiation of
chemotherapy are likely to be experiencing greater degrees of
tumor cell kill and have cancers more sensitive to the cyto-
toxic agents employed compared with individuals exhibiting
dow rates of declinein this marker level.
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Asaresult, it might be proposed that patients presenting
with very high (e.g., >2,000 U/ml) CA-125 antigen levels or
those exhibiting “dower” rates of decline be treated with
adternative treatment approaches compared to “standard
therapy” of ovarian cancer. Such a management strategy has
been considered utilizing the level of B-HCG (beta human
chorionic gonadotropin) in advanced testicular cancer [21].

Unfortunately, at the present time, there is no evidence
in ovarian cancer that employing alternative initia
chemotherapy regimens (e.g., high-dose chemotherapy with
marrow or peripheral progenitor cell rescue) can improve
the ultimate clinical outcome of the malignancy. Thus, while
the use of CA-125 for thisindication is attractive, it must be
considered highly investigative at the present time.

PoTENTIAL “OVERUSE” OF CA-125

As noted, arising CA-125 antigen level generaly indi-
cates disease recurrence in a patient who has previoudly nor-
malized her level, even in the absence of signs or symptoms
of disease. However, to date, there are no data available to
demonstrate that thisinformation is of any direct clinical rel-
evance. Stated differently, there is no evidence that re-insti-
tution of therapy in an asymptomatic ovarian cancer patient
with arising CA-125 antigen level improves either survival
or quality of life, compared with smply waiting until there
are clinical signs or symptoms of disease progression.

In fact, it can be reasonably argued that restarting
chemotherapy at an earlier time point may actually decrease
the overall quality of life compared with treating only when
symptoms develop [22]. The clinical utility of a strategy of
“early re-ingtitution” of chemotherapy must be evaluated in
awell-designed controlled phase 111 randomized trial com-
paring this approach to treatment only after patients
develop signs or symptoms of disease recurrence [23].

Concern can aso be raised with the often “standard prac-
tice” of obtainingaCA-125level to “reassureapatient” that her
disease remains “in remission.” As stated previoudy, anormal
CA-125 vaue provides little if any reassurance regarding the
absence of disease activity. Only prolonged (i.e,, many years)
follow-up can provide any assurance the ovarian cancer will not
recur in patientsinitially presenting with advanced disease.

POTENTIAL Misuse oF CA-125

Datacurrently availableindicate CA-125isnot auseful test
for screening for ovarian cancer and thet this laboratory test
should not be used for this purpose outside carefully controlled
dinicd trids. Judtification for this strong statement includes:

1. At least 50% of patients with documented stage |
ovarian cancer will not have an elevation in CA-125.
Thus, this marker will never be of any benefit in 50%
of patients with “ early-stage disease.”

CA-125 in Ovarian Cancer Management

2. CA-125isnot a specific marker for ovarian cancer, as
it is elevated in a number of other tumor types [12,
14-26], including cancer of the breast and
gastrointestinal malignancies.

3. CA-125isnot even specific for cancer, being abnormal
in a variety of benign conditions affecting women [12,
27-29), including endometriosis, pelvic inflammatory
disease, acohoalic cirrhosis, and infectious peritonitis.

4. Finding an abnorma CA-125 level in the absence of
other signs or symptoms of ovarian cancer (eg.,
adnexa mass) frequently leads to extensive investiga-
tive efforts and unnecessary surgery (e.g., laparoscopy
or laparotomy for benign conditions) with the potential
for morhidity or even mortality. Further, the finding of
an “abnormal CA-125 level” can lead to the develop-
ment of considerable and prolonged anxiety for the
individual, as well asfor her family and physician.

5. At the present time, there is no evidence that detect-
ing ovarian cancer as a result of finding an isolated
CA-125 elevation impacts favorably on ultimate
survival. The few patients reported to have been
“discovered” to have “early-stage disease” may sim-
ply reflect the long natural history of ovarian cancer
in some patients, as currently >10% of al patients
with ovarian cancer will be found at the time of sur-
gical staging to have stage | disease without having
undergone CA-125 screening.

In summary, screening for ovarian cancer with tumor
markers (including CA-125) or other methods (e.g., vagina
ultrasound) remains an investigative strategy [30-35]. Thereis
currently no evidence that such an approach should be
employed routinely outside the clinicd trials setting.

It is reasonable to suggest that individuals at particu-
larly high risk for the development of ovarian cancer (e.g.,
strong family history, BRCA-1 positive) may experience
some benefit from a screening program which might include
the use of CA-125. However, as noted above, the clinical
utility of such astrategy must be subjected to examinationin
well-designed clinical trias.

CONCLUSION

It has been >15 years Since Bast and Knapp described the
CA-125 antigen and proposed its potential use as a diagnostic
tool in ovarian cancer [1, 2]. Since that time, CA-125 has
proven itsdlf to be avaluable addition to the oncologist’' sarma:
mentarium when managing women with this malignancy.
Further investigative efforts are required to determine how this
marker may be rationaly and optimally employed in new
drug development and treatment of patients with persistent
or recurrent disease following initial cytotoxic chemotherapy.
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