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TUMOR MARKERS

The physical examination and standard diagnostic
radiologic procecdures have serious limitations in the early
detection and localization of small tumor mass. Anecplasc
of one cubic centimeter, a realistic limit of clinical
screening, nas already completed approximately 30 doubl-
ings or twe thirds of its growth. It contains one >ilion
cancer cells, and viable cells are likely to have Dbeen
shed into thne Slood stream or lymphatic system. Despite
an "early" cdizgacsis and surgical removal, che pstient

may have —any uncetected microscopic metastases. In

4

patients with zdévanced stages of disease, particulaerly
with intraz=-azbdominal malignanecy, it Is often difficult

to assess disease progression and response to treatment.

Research nas therefore been directed toward the
identification of tumor-specific procducts in body fluids
that might have three potential applicetions in clinical

practice :

1) early diagnosis of malignancy.
2) the pre- or post-cperative assessment of prognosis.

3) early diagnosis or recurence or distent metastase.
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An ideal —upor marxer not only shou
presence cof micreoscopie tumor but alsc should cderfine

the site and morohologiec type of malignancy Znfortuna-
tely the available markers have not attained such a
high degree of sensitivity and specificity. The problem
of sensitivity has deen addressed by the use of racio-
immunoassays that can measure rnanograT guantities ol
antigen. The problem of specificicy has been more cif-
Zicult ro resolve. The use of mormally occuring hormomnes
enzyvmes, proteins or oncofeteal antigen regquires that the
5locd concenrration  of these materials must De present
in excess c¢f the establised normal range. Atctention has
more recertly been directed toward the placental horrmones,
which are not normally found in the dlood of adult Tales

ancd non pregrnant Lemales,

i~

) Definition of Tumor Markers :

Tumer rarxers are substances made by tuzors, or are
at least closely zssociated with the presence of cumors,
that can aid in the diagnosis of cancer and in assesszent
of tumor burden. Many of the clinically wuseful turer

markers have been detected by immunologic assays.
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In recent years there has Seen gzrowin
the clinical application of Zmmumoiogic assays Zor the
evaluation of patients with cancer.

recent advances in radicirmuncassays, and occther aighly

(]

sensitive izmmmologic technicues which allow measurement
0of piccgraT or nencgran guantities o antigens. In addi-
=ion, immunclcgic assays can be exguisitely specific and
can te Ziscrimisnt setween =zelecules

with differences in single amiro acid cr suger. Sueh pro-
cedures Lave provided the Zzsis for diseriminazion of

varicus tvoes of nmeoplastic zells from mcormal cellu

Taterials.

Megsuremenz of Tumer msrkers has lmportant Impli-

cation Zor the dizgnosis and managerment ol cancer, and

Avariety o substances may Se uwselul as TLTOT
markers scme are nermaily pressnt In the tissues of
t=e fetus zad then either <
rezduced in amcunt by the end of gestaticn cr shortly

afzer birth.These have been cermed oncofetal antigen
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organ and, some may be present in soze mormal agdulr tis-
sues Sut may Se furccionally cr cuantitatively alctered
in t:Tors or mav te releszssl inm nigher conmcentratlons

into the circulaticn of canmcer satienits. Antigen ol

omccgenic wirus, or at leaest antigens cross-reactive

;ith viral pazients, may elsc be Zetectadble In some human

T TUocY Tarkers are cnervacterized cnly  OF

r
fi
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B
n

[

el bt gome nave Zunceticral

H

Fiabosyis ol IR0 =il rrocerises

aztivicsies or are variants o mormel Iuncticnal e

T _ ——- o - —_— -— r ——
s. In aidizicn =c detsczion of cumer
anTizenic specilicities, assays have

civerlazing antizen antibody complexes, and 2 consicer-
able number of canmcer patients have teen Zound to have

eleveaced levels.Such assays would detect elevated levels
of complexes, regariless ol the antigens te which the

an-ibocies zre cdirected.

m

I+ shculd 2e obvious Zrom the large number OI exa-

R

Tples of possible human markers listed inm (Table 1) that
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Testizular tumors,
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IV~ Zctopic
Rcrmones.,

calci=onin, * Medullary car-
cinoma of «hyroid

- e .
Paratnhormcre, * Lung Cancer.
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"Big" A.C.T.=. b* _ung cancer. r
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13979).
{Tashjian et
al., 1974).
{(wolfsen et
al., 1877).

(Eeath =t al,,
1873},
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Tumor mainly

References
associgted with

V- lscenzymes

VI- antigens
2Z crcogenic
viroses.

wirus (ZSV) non
siricrn zntigens,

Zogtein 2ar
wires (ZBV) as
ocizza2d antigen

HMagon piizer
nmernkey viras,

Mirire ang non-

nuoman primate

leckamia

viras,

(McCoy 2T al.
1978 .
Meller 2z
21,, 1272;.
SrazsT cancaer j wah et al.,
p 1373).
zZcute levkeriz {Eerbsrman et
al., 1377}

rizin
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Trmirogocpilin

(Marcus et
1875).

al.,

(veri et al.,

1g7€1.

Mzltiple myelong,
waldenstroms !
Tacroclecbulirenia.
}
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