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INTRODUCTION

Cancer is responsible for about 17 ¥ of all deaths
(next to the heart disease) and; is the second leading
cause of death. In any given year, nearly one million
Americans wunder medical care for neoplastic disease and
meanwhile over 600,000 new cases are diagnosed. About
150,000 new cases of lung cancer were expected in the
U.5.A. in 1986. Furthermore, it was reported that lung
cancer accounts for 35 X of cancer deaths in men and 18 %
of «cancer deaths in women, and its incidence in man is
rising rapidly. About 90 % of patients who develop
malignant tumcrs can be cured with the various tlherapeutic
strategies now in use, including surgery, radiation and
drugs. Of the other 50 %X, the majority die because of

metastases {(Khalifa, 1987).

The lncreasing incidence of lung cancer with ils
relatively poor response to present means of therapy
presents the clinician with a formidable problem. A means
of detecting the presence of the fung tumor at an early
clinical stage or the means od assessing the completeness
of a surgical resection or the effectiveness of radiation
or chemotherapy may be of infinitive value. A carcino-
embryonic antigen (CEA) thought to be specific for
adenocarcinoma of the colon was described by Gold and
Freedman in 1965; subsequent studies have demonstfated
that CEA concentrations appear 10 be elevated in presence

of malignant tumors other than those of gastrointestinal
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origin including lung cancer (Vincent, et al., 19¢%).

Recent experience in Lhe management of some tumors,
in particular choriocarcinoma and gonadal  tumors, has
demonstrated the value of biochemical markers, with the
advent of more effective chemotherapy and radiotherapy in
bronchogenic carcinoma it hasg become apparent thal such
biochemical tests of disease activity would be of immense
benefit in this disease also, they would be of assistance
not only in mass screening but also in the differentiatl
diagnosis of pulmonary tumors, in addition to diagnos1s a
"tumor index substance" could serve ag an adjunct to
staging and to early prediclion of recurrence of tumor
postoperatively, it is likely that chemotherapy i more
effective whon the tumor load s small and sequontial
monitoring would enable chemotherapy Lo be given much
earlier in  the evolution of metastatic disease, with the
advent of more sensitive biological and immunological
methods of detecting circulating and stored components of
human tumors, many materials have been found in abnormal
concentrations in malignant tissue in patients with
bronchogenic carcinoma, the prime example of this is the
carcinoembryonic antigen (CEA) of Gold and Freedman.
(1965); but evaluation of this product (CEA} in
bronchogenic c¢arcinoma 1isg complicated by the fact Lhal
many patients with non neoplastic lung diseases (o.p.

pulmonary T.B.: chronic bronchitisg, emphysema and cor-

Central Library - Ain Shams University



pulmonale) have high levels, further, heavy smokers have

elevated plasma levels (Coombes, R.C., et al., 1978).

K2 XX o XX 2 X o2
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AIM OF THIZ WORK

This study will deal with the estimation of
carcinoembryonic antigen (CLEA) in scra of patients with
lung cancor as well as in patients with chronic
obstructive airway discase (COAD). Results will be
correlated in order to declare the usefulness of "CEA" as

a reliable marker in lung cancer.
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TUMQER MARKERS;

In man, tumors of every cell type can be
accompanied by biochemica abnormalitiesg in the peripheral
blood or urine. MostL of thege abnormalities are specific
neither for tumors nor for disecases of the particular
ergan, but there are a few quantitative and qualitative
abnormalitiesg that are more frequently demonstrable jin
patients with pParticular forms of cancer. Most often
those have been detected becausge of the effects they

Produce (Coombes, ot al., 1978).

Tumors of endocrine glands and their secretions are
the prime examples. With the advent of more Sensitive
biological and immunological methods of detecting
circulating and Stored componenty of human tumors, many
Mmaterials have been found In abnormal conditions in plasma
of patients with cancer andg ofrten ho clear function for
these materialsg has been defined, either in the tumor oy
in the host. The prine example of thig isg the
carcinoembryonic antigen (CEA) o Gold and Freedman,

(1964) (Coombes, ot al., 19vs8).

Actually the investigations concerned with tumor
markers started since the isolation of carcinoembryonic
antigen fronp tumors of human colon in (1965), followed by
the demonstratian that many human cancer produce a variety
of substances such as "oncofetal antigen” and "ectopic

hormones"” (Deranaley ang Coombes, 19§1).
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Hansen and Pedersen, (1986); reported that
heoplastijc cells Produce gng release S5@everal Substancesg

corresponding to theijir Normaj Counterpartg.

In some Cases the OCCUrrence of such substancosg
have not been documen teqd in the normal celis, leading tq
the ternm "ectopic Production". In additjon, pPeptidesg
similar byt not Necessarily identical 1o the genuine
hormonal Counterpart may be released. When the Substanceg
are characteristic of  the fetal development. they are
referred to ag "oncofeta] antigens”. (Hangen and Pedorgen,
1986)

Within the Past 15 yearg Some tumorg were found to
Produce Substances with such Congistency that they become
of impor tance in the Management of these tumors, i.e.; HCg
in choriocarcinoma and Some testicular cancerg,
calcitonin in medullary tarcinoma of the thyroid: and ®-
lfetoprotein in hepatomagy and somo lesticulay canceryg, ag
well jag some gastrointestlnal {GI) Peptide hormoneg in
islet-cel] tumors (Hansen and Pedergen, 1986 )

DEFINITION

Khalifa, (1985) Stated that jidea] tumor marker would
[1]-be a Substance that jg NOt normally Present .in blood.
[2]-give a uniformly Positive tegy results in ajj

Patients.
[3]-be Present with jtg SPecific tumor, jp 4 concentration

broportional Lo the give or activity of Lthe tumor.
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By these crivoeria no ideal tumor markoers have beenp
found, i.e.; current tumor markers are neither highly
Ssensitive, nor tumor - specitic. Therefore, the pPrincipal
value of these markoerg 15  in estimaling prognosis or in
monitoring response to therapy, not in Screening for occult
disease. So, it is better Now to define a tumor marker asg
any substance that can  be related to the presence or

progress of a tumo;.

‘ ——— .
l CLASSIFICATION OF TUMOR MARKERS _J

Coombes, et al., (1978); classify the biochemical

markers in malignancy into THREE groups; the "producty"
Supposedly originate from the tumop cells, associaled
changes" that derive frop functional or Structural
alterations 1o Surrounding Structures; inciuded in thig
latter Eroup ar¢ the changey in plasma Proteins that occeus
in response 1o the pregence of tumor cellg, the third
Eroup includes the "tumor*specific" bronchogenic carcinoma

antigens.

Khalifa, (1985); reported that as a result ouf the
extensive investigationg carried out in recent yearg,
THREE Eroups of markerg have emerged
[f]-Tumor specific markerg, i.e.; Produced only by the

malignant cells.
[2]-Tumor a4ssociated  markers which comprise substances
secreted by normal or benign epithelial cells which,

when produced by invasive carcinomatous tissue, are

v
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teleased in  the clreulatory system  in o oxcossjve
quantity.

[3]-Altered body proteing markers; which are normal body
proteins that undergo changes inp blood level ag a

result of the Presence of the carcinoma.

[ﬂ:?LleEALAbPLICAfIONS-OF TUMOR MARKERS _J

McKenzie et al., (1977); reported  that the
practijcal impertance or any  circulating Lumo: marker
depends on 3 main tactors. Firstly; the trequency with
which the marker is found N any popuiation of tumor
patients, sSecondly; a good correlation between the marker
level and the mass of tumor, and thirdly: the availability
of an effective lreatment for the malignancy in question.
The importance of marker frequency depends on the way in
which it ig intended to ugoe the information obtainod. Ir
it is intended Lo  use the marker ag a4 screening or
diagnostic test, then it Must be present in virtually 100%
of cases, in this context.  Concanon, ot al., (t4yr74);
concludect that CEA is of no value in bronchjal carcinoma.
Similarly, if the marker ig (o be applied ag 1o a test for
disseminated disease, and thus exclude patients who are
Unsuitable for surgery, It must correlate very closely
with the Presence of metastases. The correlation botweoen
the level of tumor marker and the mass of tumor depends on
a number of factorsg. However, the plasma level at anv one
time refiects a balance between production and

degradation.
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Class Of Marker

[ .Hormones.

-ADH.

‘Calcitonin.

Tumor Sources

“Carcinoma of lung,
Prostate and ovary.
‘Chromophobe adenoma
pituitary.

Carcinoma of lung.

-Medullary carcinoma
thyroid.
Carcinoma of lung,

colon,

of

of

pancroeas

prostate and breast.

“HCG. Hydatiform mole,
chor iocarcinoma.,
-Carcinoma of liver, lung.
-Prolactin. -Carcinoma of lung.
“Parathyroid hormone. ‘Parathyroid tumors.
Carcinoma of lung, kidney,
liver and breast.
2.Tumor Antigens. |-AFP. “Hepatoma, Teratoma.

CEA. Carcinoma of colon and
other gastrointestinal sites
breast cancer.

~CAlb-3. bBreast cancer.
~CA-125. -Ovarian cancer.
"CA-19.9. ~cancer rectum.
“Cancet stomach.
—— ,EQHQQL_EﬁﬂELEﬁil,__"”
3.Enzymes. l ~Acid phosph Prostatic carcinoma.

Alkaline phosphatase. -Carcinoma of pastro
intestinal rract, liver.

lable | 1 |

A guide table for Lumor markers.

(Khalifa, 198%)
ACTH = Adreno- certicotrophic hormone.
ADH = anti- diurelic hormone.
HCG = Human Chorionic Gonadotrophins.
AFP Alpha Feto-protein.
CEA = Carcino- embryonic antigen.
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