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Cancer 

Tumour marker 

Tumour maker may involve any altered component of the body that is linked 

to the presence of cancer. Ideally such a marker could be useful in screening 

diagnosis management of monitoring of cancer patients. Tumours are 

associated with the abnormal production of certain enzymes, proteins and 

hormones which can be measured in plasma, serum and urine. These 

molecules are known as tumour markers. These markers are used to detect 

the presence of cancer and sometimes of its size. 

- In chemical therapy the tumour marker were measured in order to 

know if the therapy is working or not, so if not we must use a different 

type of therapy. 

- Measurement of some tumour markers is now an integral part of the 

managements of some types of cancer (testicular, ovarian, germ cell 

tumour and hepatoma). 

 

The tumour markers have got many applications like: 

1- Tumour detection 

2- Tumour diagnosis 

3- Tumour monitoring 

4- Tumour classification 

5- Tumour localization 

6- Therapy 

- There is no useful single marker for all types of cancer or for all 

patients with a given type of cancer 

- Markers are most often detected in advanced stages of cancer rather 

than early stages 

- The most useful have been the monitoring of responses to therapy 

and the detection of early recurrence. 
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Tumour markers generally categorized into: 

1-Cytological (structural) 

Which reflect mainly certain specific morphological changes in the 

structural components of neoplastic cells like membrane, cytoplasm, 

nucleus and chromosomes. These morphological changes can be 

helpful in different diagnosis of undifferentiated or poorly 

differentiated lesions. 

 

2-Biochemical tumour markers 

Are endogenous substances detected in blood and indicate the 

presence and development of malignancy. They usually include a 

variety of biochemically heterogeneous substances, like hormones, 

enzyme, placental protein, fetal protein, polyamine, carbohydrate and 

tumour associated antigens. 

They can either: 

a- Specific (unique to a single tumour type)they are more helpful in 

the diagnosis. 

b- Non-specific (present in a variety of tumour types) they do not help 

in the diagnosis. 

 

The ideal criteria of tumour markers 

1- Be easy and inexpensive to measure 

2- Be specific to tumour studied and commonly associated with it 

3- Havesterisometric relationship (depend on mass of tumour i.e 

direct relationship between tumour and plasma level 

marker Associated cancer 

Human chorionic gonadotropin Chorionic carcinoma and tetratoma 

Placental ALP (Regan) Ovarian cancer 

α-fetoprotein Germ cell tumours 

ALP Bone cancer 

Prostatic ALP Prostate cancer 

Sialic acid General tumour marker 
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4- Have abnormal plasma level, urine level or both in the presence 

of micrometasis i.e. even before clinical presentation started that 

is to reveal earlier diagnostic method and able to detect early 

recurrence. 

5- Have plasma or urine level in stable manner i.e not subjected to 

fluctuation 

6- Present in all stages of cancers 

7- The tumour marker must be specific and sensitive  

Other tumour markers 

I- Carbohydrate 

Sialic acid: 

Is carbohydrate component of many glycoproteins and glycolipids, 

it was found to be increased in various malignant tumours as well 

as bacterial infections and rheumatoidarthritis. But there is a 

correlation of high sialic acid and the spreading of tumours and 

development of distant metastasis. 

Why sialic acid is increased in malignancy? 

Essential qualities of malignancy are related to increase binding of 

sialic acid with glycoprotein of the cell surfaces and membranes, 

the high turn-over of tumour cells and consequently increase 

release sialic acid in serum. Intensified synthesis and relax of 

sialoglycoprotein from liver, this lead to increase sialic acid 

concentration, which could function as an indicator for reactive 

increase of glycoproteins and mucoproteins as happened in 

inflammatory disease and malignancy. 

 

II. Proteins 

1- Enzymes 

Elevated serum levels might be found also in benign disease owing to 

increased stimulation of endoplasmic reticulum system. So they are 

regarded specific for particular malignancy even though they are useful in 

serial follow-up study of malignancy. 

a- Glycosyltransferase 
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It is important to determine the distribution of glycosyltransferase 

enzymes 

1- Galactosyltransferase 

2- Sialotransferase 

3- Fucosyltransferase 

The level of glycosyltransferase may reflect the level of cell 

differentiations 

b- 5-nucleotidase 

c- ADP-ribosyltransferase, poly (ADP-ribose)synthase 

d- Glycolytic enzymes 

LDH is a glycolytic enzyme having an increased activity in malignant tissue. 

It is elevated to >1000 (which is a bad stage) in case of: 

1- Leukemia 

2- Lymphoma 

The reason why LDH increases is that cancer cells need energy in its 

dividing process, so it needs glucose 5-10 times the normal. Convert most 

of it to lactate by aerobic glycolysis so LDH is found increased in cancer 

patients reflect greater production of release of enzyme from cancer cells 

or alteration in metabolic interplay among organs in which LDH exists in 

high concentration or perhaps combination of two, it is not clear. 

e- Proteinase 

f- Miscellaneous enzyme 

Some enzymes correlate specifically with one or few tumour e.g 

carcinoma of prostate is associated with an increase in acid phosphatase 

Other enzyme reported in tissue extracts of human tumours as malate 

dehydrogenase 

Regan ALP (placental isoenzyme) has been identified as an 

oncodevelopmental protein in various types of cancer. This enzyme 

present normally during pregnancy as it is expressed in plasma membrane 

of the micro villi of syncytiotrophoblast. So this isoenzyme can be useful in 

combination with AFT (alpha feto protein), CEA (carcin embryonic antigen) 

and HCG (human carionicGonadotrophein) for management and detection 

of : 

1- Hepatoma 

2- GIT cancer 
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3- Embryonic genital tumours 

2-Ferritin 

Are group ofisomeric proteins that have important function in iron 

metabolism and storage, Neoplasm is commonly associated with an 

abnormality of iron metabolism 

Elevated level of serum ferritin is found in: 

a- Hodgkins lymphoma 

b- Leukaemia 

c- Breast cancer 

d- Neuroblastoma 

e- Heptoma and secondary liver heptoma of many tumours 

f- Pancreatic tissue 

 

3- Antigens 

1- Non-specific tumour associated antigen 

a- Carcino embryonic antigen (CEA) 

It is a membrane associated glycoprotein expressed in fetus and is 

detectable in some normal adult tissue. However CEA is clearly detected 

in normal serum and is elevated in a variety of benign and malignant 

conditions. Although CEA is not specific for certain tumour it is still used 

for follow up patient with GIT cancer. 

 

b- Tissue polypeptide Antigen (TpA) 

It is nonspecific and increases in different malignancies. TpA also plays an 

important role in clinical management and monitoring patient with 

different types of malignant tumours as in: 

1- Lung 

2- Breast 

3- GIT 

4- Genitourinary tract 

 

2- Specific tumour associated antigens 

e.g. - CA 15:3 incase of breast cancer 
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        - CA 12:5 for ovary cancer 

        - CA 19:9 for intestine 

          PSA (prostate surface Ag) for prostate cancer 

 

III-Hormones: 

Ectopic hormone is a hormone formed by tissue outside the normal 

endocrine site of production; adrenocorticotropic hormone produced by a 

bronchogenic carcinomaThe hormonal effect of tumours of non-

endocrine tissue is called ectopic or inappropriate secretion because they 

are not under normal feed-back control. So each site of the endocrine 

resembles its own hormone. In the pituitary there is a large secretion of 

PL (prolactin), LH (Luteinizing hormone, FSH(follicle 

stimulating hormone),LH, FSH 

If there is ectopic hormone: 

1- It may resemble its own gland 

2- It might resemble ectopic malignancy 

e.g. ADH in case of carcinoma of bronchi it is increased (ectopic), also 

ACTH 

Malignancy of the bronchus is the most common malignancy that 

causes ectopic secretion of the hormone. 

Also in carcinoma of the bronchi there is a secretion in serotonin. 

 

IV-Miscellaneous: 

α-feto protein 

in normal individual it is present but in low amounts. High levels of 

AFT in the maternal serum and or amniotic fluid is associated with 

fetal abnormality 

elevated AFP were reported in: 

1- Hepato cellular carcinoma 

2- Gyncological cancer 

3- Gastro intestinal carcinoma 

Also AFP is associated with Hematoma 

V- Polyamines (nonspecific) 
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These compounds are present in rapidly growing cells and apparently 

being involved in metabolism of protein and nucleic acids. These might be 

useful in tumour markers for the diagnosis of advanced cancer and also 

for follow up of cancer activity. 

Tumour markers for specific organs  

Breast cancer: 

a- CA 15:3, 549 (most important) 

b- Ferritin 

c- CEA 

d- Tissue polypeptide Ag 

e- Placental protein FIVE (PPF) 

f- 5-nucleotidaseuman chorionic Gonad 

g- GGT (gamma glutamyltransferase) 

h- Galactosyltransferase 

Lung cancer 

1- ɣ-feto protein (gammafeto protein) 

2- Ferritin 

3- Sialic acid 

4- Lung tumour associated Ag (TAM) 

5- Neurospecificenolase 

6- GGT 

7- Human Gonadotrphin (HCG) 

Cervical Carcinoma  

1- CEA 

2- ɣ FP 

3- HCG 


