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What is CANCER?!



Cell Division



What is Cancer?

• Cancer is a disease in which some of the body’s cells grow 
uncontrollably and spread to other parts of the body.

• Normally, human cells grow and multiply (through a 
process called cell division) to form new cells as the body 
needs them. 

• When cells grow old or become damaged, they die, and new 
cells take their place.



Tumour / not always cancerous

• Sometimes this orderly process breaks down, and abnormal 
or damaged cells grow and multiply when they shouldn’t. 
These cells may form tumors, which are lumps of tissue. 
Tumors can be cancerous or not cancerous (benign).

• Cancerous tumors invade nearby tissues and can travel to 
distant places in the body to form new tumors (i.e.
metastasis) – except leukaemia (blood cancer)



Benign Tumour

• Benign tumors do not spread into, or invade, nearby tissues. 
• When removed, benign tumors usually don’t grow back
• Benign tumors can sometimes be quite large.  Some can 

cause serious symptoms or be life threatening, such as 
benign tumors in the brain – meningioma 



MRI of meningioma



Cancer Vs Normal Cells

1. Grow in the absence of signals telling them to grow. Normal 
cells only grow when they receive such signals.

2. Ignore signals that normally tell cells to stop dividing or to die 
(a process known as programmed cell death, or apoptosis).

3. Invade into nearby areas and spread to other areas of the 
body. Normal cells stop growing when they encounter other 
cells, and most normal cells do not move around the body.

4. Tell blood vessels to grow toward tumors. These blood vessels 
supply tumors with oxygen and nutrients and remove waste 
products from tumors.



Cancer Vs Normal Cells

4.   Hide from the immune system. The immune system    
normally eliminates damaged or abnormal cells.
5. Accumulate multiple changes in their chromosomes, such 

as duplications and deletions of chromosome parts. 
6. Some cancer cells have double the normal number of 

chromosomes.
7.  Rely on different kinds of nutrients than normal cells. In 
addition, some cancer cells make energy from nutrients in a 
different way than most normal cells. This lets cancer cells 
grow more quickly.



Cancer caused by gene damage
Genetic changes that cause cancer can happen because:

• of errors that occur as cells divide.
• of damage to DNA caused by harmful substances in the 

environment, such as the chemicals in tobacco smoke 
and ultraviolet rays from the sun. 

• they were inherited from our parents.



Cancer Causing genetic changes accumulate with 
age, leading to higher risk of cancer later in life.



Cancer cells can break away from original tumour and travel through 
blood / lymph system in the body and can leave the vessels to form 
additional cancerous tumour – i.e. Metastases.



Many difference types of cancer

• Carcinomas are the most common type of cancer. They are 
formed by epithelial cells, which are the cells that cover the 
inside and outside surfaces of the body. 

• There are many types of epithelial cells, which often have a 
column-like shape when viewed under a microscope.



Carcinoma

• Adenocarcinoma is a cancer that forms in epithelial cells 
that produce fluids or mucus.

• E.g. breast, colon, and prostate are adenocarcinomas.



Adenocarcioma Versus Normal Cells



Carcinoma

• Basal cell carcinoma is a cancer that begins in the lower or 
basal (base) layer of the epidermis.

• E.g Skin Basal cell carcinoma 



Carcinoma

• Squamous cell carcinoma is a cancer that forms in 
squamous cells, which are epithelial cells that lie just 
beneath the outer surface of the skin. 

• E.g Skin cancer, stomach, intestines, lungs, bladder, and 
kidneys. 



Carcinoma

• Transitional cell carcinoma is a cancer that forms in 
transitional epithelium. 

• E.g.Some cancers of the bladder, ureters, and kidneys are 
transitional cell carcinomas.



Sarcoma

• Sarcomas are cancers that form in bone and soft tissues, 
including muscle, fat, blood vessels, lymph vessels, and 
fibrous tissue (such as tendons and ligaments).

• E.g. Osteosarcoma is the most common cancer of bone. 
• E.g. Soft tissue sarcoma - leiomyosarcoma, Kaposi 

sarcoma, malignant fibrous histiocytoma, liposarcoma, 
and dermatofibrosarcoma protuberans.



Leukaemia

• Cancers that begin in the blood-forming tissue of the bone 
marrow are called leukemias. These cancers do not form 
solid tumors.



Lymphoma

• Lymphoma is cancer that begins in lymphocytes (T cells or B 
cells). These are disease-fighting white blood cells that are 
part of the immune system.

• E.g. Hodgkin and Non Hodgkin lymphoma



Multiple Myeloma

• Multiple myeloma is cancer that begins in plasma cells, 
another type of immune cell. 

• The abnormal plasma cells, called myeloma cells, build up in 
the bone marrow and form tumors in bones all through the 
body



Melanoma

• Melanoma is cancer that begins in cells that become 
melanocytes, which are specialized cells that make melanin 
(the pigment that gives skin its color). 

• Most melanomas form on the skin, but melanomas can also 
form in other pigmented tissues, such as the eye.



Brain and Spinal Cord Tumors

• tumors are named based on the type of cell in which they 
formed and where the tumor first formed in the central 
nervous system. 

• For example, an astrocytoma begins in star-shaped brain 
cells called astrocytes, which help keep nerve cells healthy



Germ Cell Tumour

• Germ cell tumors are a type of tumor that begins in the cells 
that give rise to sperm or eggs.



Neuroendocrine Tumour

• Neuroendocrine tumors form from cells that release 
hormones into the blood in response to a signal from the 
nervous system

• Carcinoid tumors are a type of neuroendocrine tumor. They 
are slow-growing tumors that are usually found in the 
gastrointestinal system. It may secrete substances such as 
serotonin or prostaglandins, causing carcinoid syndrome.



How is Cancer Diagnosed?

• Symptoms 

• OR Screening Investigation



Investigation

• Laboratory 
• Blood test (including tumour markers)

• Urine test 

• Body Fluid - e.g Pleural Effusion for LDH, Glucose, protein levels, Cytology

• Imaging
• X Ray

• CT scan

• MRI scan

• PET CT scan



Investigations

• Biopsy – Direct Tissue biopsy e.g. Bone Marrow, Lymph node, Skin, 
Aspiration of Bodily Fluid 

• Via Endoscopy – Bronchoscopy, Colonoscopy and OGD

• Via Surgery – Excision Biopsy



Final Diagnosis

• Based on Biopsy and imaging, can then confirms TNM staging of the 
cancer diagnosis 

• Can consider the type of treatment
• Neoadjuvant Chemotherapy, target therapy, immunotherapy,  +/-

Radiotherapy

• Surgery (radical)

• Adjuvant chemotherapy, target therapy, immunotherapy, radiotherapy

• Palliative treatments – chemotherapy, target therapy, Immunotherapy, 
radiotherapy, surgery, symptom control.



What is Tumour Marker?

• Tumour markers are substances that can be found in the body when cancer 
is present. Usually in the blood or urine. 

• They can be products of cancer cells or of the body in response to cancer 
(e.g inflammation). 

• Most tumour markers are proteins. 

• Tumour marker itself is usually not enough to diagnose or rule out cancer 
because most tumour markers can also be made by normal cells as well as 
by cancer cells. 

• Sometimes, non-cancerous conditions can also cause elevation of some 
tumour markers to be higher than normal. Besides, not every cancer 
patient may have raised level of a tumour marker. 



Use of Tumour Marker

• Screening for common cancers on a population basis. E.g.: 
elevated prostate specific antigen suggests that is used in some 
countries to screen for prostate cancer. (Some Cancer DO NOT 
secrete tumour marker) 

• Monitoring of cancer survivors after treatment, detection 
of recurrent disease. 

• Diagnosis of specific tumor types where biopsy is not feasible. 



Use of Tumour Markers

• Confirmation of diagnosis

• Staging: some tumor markers are included in the staging 
procedures for some tumor localizations.

• Prognosis to plan the treatment when used pre-treatment and to 
help the patient to plan his future when used after the operation 
of cure.

• To verify the effect of treatment, to change the treatment if 
ineffective.



AFP (alpha-fetoprotein)

• AFP is a major plasma protein produced by the yolk sac and the 
fetal liver during fetal development. It is thought to be the fetal 
analog of serum albumin.

• AFP is normally high in unborn babies. 

• After birth, AFP levels drop very low. 

• Healthy children and adults who aren't pregnant have very little 
AFP in their blood.

• High levels of AFP can be a sign of cancer of the liver, ovaries or 
testicles.



AFP

• The function of AFP in adult humans is unknown

• Tumors associated with elevated AFP
• Hepatocellular carcinoma

• Metastatic disease affecting the liver

• Nonseminomatous germ cell tumors

• Yolk sac tumour



HCC



Liver Metastases



Germ Cell Tumour



Yolk Sac Tumour (right ovary)





EBV DNA

• The pathogenesis of nasopharyngeal carcinoma is closely associated 
with Epstein–Barr virus (EBV)第四型人類皰疹病毒

• Circulating cancer-derived EBV DNA in plasma has been established as 
a tumor marker for nasopharyngeal carcinoma, with a sensitivity of 
96% and a specificity of 93%.

• EBV DNA in plasma consists of short DNA fragments (primarily <181 
bp) that are released by nasopharyngeal carcinoma cells, rather than 
being associated with viral particles.



EBV DNA

• EBV genome can be detected in virtually all WHO Type III non-
keratinizing, undifferentiated NPC tumors, the predominant 
subtype, in endemic areas

• Using PCR amplification followed by gel electrophoresis, EBV 
DNA could be detected in the serum

• Positive relationship between plasma EBV DNA concentration 
at diagnosis and NPC tumor volume on magnetic resonance 
imaging in patients with advanced stage NPC



EBV DNA Predictive Value

• Leung et al. demonstrated that for NPC patients with stage I/II 
disease, those with high plasma EBV DNA at diagnosis had 
overall survival similar to stage III patients

• Those with low plasma EBV DNA had overall survival 
approaching to that of stage I patients. 

• Lin et al. showed that patients with high plasma EBV DNA were 
more likely to develop distant metastasis rather than 
locoregional recurrence



EBV DNA (progress monitoring)

• In patients receiving radiotherapy, the changes in plasma EBV 
DNA level would reflect the reduced production of EBV DNA 
from the tumor cells. 

• Interestingly, a surge of plasma EBV DNA concentration was 
observed in every NPC patient immediately following the 
radiotherapy treatment. This rapid surge is due to the rapid 
release of EBV DNA from the dying NPC cells.

• The rate of decline in plasma EBV DNA was shown to be 
predictive of treatment outcomes.



EBV DNA (progress monitoring)

• Patients with more rapid reduction were shown to have better 
survival than those with slower decline in plasma EBV DNA 
level

• EBV DNA is directly derived from the NPC tumor cells, the 
successful elimination of all tumor cells by curative treatment is 
expected to lead to the complete clearance of circulating EBV 
DNA. 

• Persistence of EBV DNA in plasma after curative-intent 
treatment would suggest the presence of residual tumor cells in 
the body.



EBV DNA Screening for NPC?

• There is insufficient evidence to recommend a population-based 
nasopharyngeal cancer (NPC) screening programme using IgA against 
specific Epstein-Barr virus (EBV) viral antigens and EBV DNA test. 

• Family members of NPC patients may consider seeking advice from 
doctors before making an informed decision about screening. 

• In addition to NPC, EBV DNA can be detected in other EBV-associated 
conditions, include infectious mononucleosis , Hodgkin disease and 
Natural Killer/T-cell lymphoma and post-transplant lymphoproliferative 
disorder. 





Prostate Specific Antigen (PSA)

• PSA is a member of the kallikrein-related peptidase family and 
is secreted by the epithelial cells of the prostate gland.

• PSA is produced for the ejaculate, where it liquefies semen in 
the seminal coagulum and allows sperm to swim freely

• PSA is present in small quantities in the serum of men with 
healthy prostates, but is often elevated in the presence 
of prostate cancer or other prostate disorders e.g
prostatitis or benign prostatic hyperplasia.



PSA - Screening

• Controversial

• In the United States, the Food and Drug Administration (FDA) 
has approved the PSA test for annual screening of prostate 
cancer in men of age 50 and older. 

• In UK, NHS did not mandate the screening test in 2018

• PSA levels between 4 and 10 ng/mL are considered to be 
suspicious. If indicated, prostate biopsy is performed to obtain a 
tissue sample for histopathological analysis



FREE PSA

• Most PSA in the blood is bound to serum proteins. 

• A small amount is not protein-bound and is called 'free PSA’. 

• In men with prostate cancer, the ratio of free (unbound) PSA to 
total PSA is decreased. 

• The risk of cancer increases if the free to total ratio is less than 
25%. The lower the ratio is, the greater the probability of 
prostate cancer.

• Measuring the ratio of free to total PSA appears to be 
particularly promising for avoiding unnecessary biopsies in men 
with PSA levels between 4 and 10 ng/mL.



PSA in Prostate Cancer

• Prostate cancer may be characterized as low-, intermediate-, or 
high-risk for having/developing metastatic disease or dying of 
prostate cancer

• D'Amico Criteria for each risk category are as follows:
• Low-risk: PSA < 10, Gleason score ≤ 6, AND clinical stage ≤ T2a
• Intermediate-risk: PSA 10-20, Gleason score 7, OR clinical stage T2b/c

• High-risk: PSA > 20, Gleason score ≥ 8, OR clinical stage ≥ T3



PSA Monitoring in Prostate Cancer

• PSA levels are monitored periodically after treatment for 
prostate cancer – more frequently in patients with high-risk 
disease, less frequently in patients with lower-risk disease. 

• If surgical therapy (i.e., radical prostatectomy) is successful at 
removing all prostate tissue (and prostate cancer), PSA 
becomes undetectable within a few weeks. A subsequent rise in 
PSA level above 0.2 ng/mL is generally regarded as evidence of 
recurrent prostate cancer after a radical prostatectomy



PSA Monitoring

• Following radiation therapy of any type for prostate cancer, some 
PSA levels might be detected, even when the treatment ultimately 
proves to be successful. PSA levels may continue to decrease for 
several years after radiation therapy. The lowest level is referred to 
as the PSA nadir. A subsequent increase in PSA levels by 
2.0 ng/mL above the nadir is the currently accepted definition of 
prostate cancer recurrence after radiation therapy.

• If recurrent prostate cancer is detected by a rise in PSA levels after 
curative treatment, it is referred to as a "biochemical recurrence". 





CA125 (Cancer Antigen 125)

• Is a protein that in humans is encoded by the MUC16 gene

• Around 90% of women with advanced ovarian cancer have 
elevated levels of CA-125 in their blood serum

• Useful tool for detecting ovarian cancer after the onset of 
symptoms.

• Monitoring CA-125 blood serum levels is useful for response 
assessment to treatment and for predicting a patient’s 
prognosis after treatment



CA125

• CA125 has limited specificity for ovarian cancer because elevated 
CA125 levels can be found in individuals without ovarian cancer. 

• For example, CA125 may also be elevated in other cancers, 
including endometrial cancer, fallopian tube cancer, lung 
cancer, breast cancer and gastrointestinal cancer

• 79% of all ovarian cancers are positive for CA125, whereas the 
remainder do not express this antigen at all.

• Only about 50% of patients with early stage ovarian cancer have 
elevated CA125 levels, meaning that CA125 has particularly poor 
sensitivity for ovarian cancer before the onset of symptoms



CA125

• The specificity of CA125 is particularly low in premenopausal 
women because many benign conditions that cause fluctuations 
in CA125 levels.

• Eg:
• menstruation

• pregnancy

• pelvic inflammatory disease



HE4 (human epididymis protein 4)

• A NEW protein found on cells that line the lungs and 
reproductive organs, e.g. ovaries. 

• Is highly elevated in epithelial ovarian cancer and has been 
shown to be involved in ovarian cancer cell proliferation and 
invasion

• HE4 has a higher sensitivity and specificity than CA 125 in the 
detection of ovarian cancer in patients presenting with pelvic 
mass



HE4

• HE4 has better specificity, and in some cases sensitivity, than 
CA125

• HE4 levels are less frequently affected by benign 
gynaecological conditions, in particular endometriosis

• HE4 may be of particular benefit in the detection of women 
under the age of 50 and in whom diagnosis is challenging due 
to a low incidence and poor diagnostic accuracy of CA125 
alone.



Combined use of HE4 and CA 125 using ROMA 
(Risk of Ovarian Malignancy Algorithm)
• calculates a woman’s risk of ovarian cancer using HE4, CA125 and menopausal 

status

• ROMA accurately identifies 94% of the patients with pelvic mass as having 
ovarian cancer9

• ROMA has a higher specificity than CA 125 alone: Among ten women with 
ovarian cancer, ROMA identifies one more patient than CA 125 alone (sensitivity: 
ROMA 90% vs. CA 125 79%)

• ROMA has a higher sensitivity than CA 125 alone: Among ten women with 
benign gynecologic diseases, ROMA dismisses one more patient which CA 125 
alone would include as having ovarian cancer (Specificity: ROMA 93% vs. CA 
125 86%)

• ROMA has a higher sensitivity and specificity in detecting stages I/II ovarian 
cancer than CA 125 alone



ROMA 

• ROMA was calculated as described by Moore et al. The predictive 
index values were calculated as follows: 

• pre-menopausal Predictive Index 
(PI) = −12.0+2.38*LN(HE4)+0.0626*LN(CA125)

• post-menopausal PI = −8.09+1.04*LN(HE4)+0.732*LN(CA125). 



ROMA 

• In premenopausal women, a ROMA value equal to or greater 
than 1.14 indicates a high risk of finding epithelial ovarian 
cancer.

• In postmenopausal women, a ROMA value equal to or greater 
than 2.99 indicates a high risk of finding epithelial ovarian 
cancer.



CA125 and HE4

• CA125 is recommended as a first-line test for ovarian cancer in 
women presenting with possible symptoms of the disease in a 
number of countries, with an ultrasound advocated if CA125 is 
abnormal

• Addition of HE4 would further improve sensitivity, with ROMA 
detecting 1 ovarian cancer case for every additional 23 women 
referred for further assessment.

• HE4 has a better diagnostic performance than CA125 in 
younger women, and the combination of HE4 and CA125 
detected all ovarian cancers (100% sensitivity) in women under 
50 years





CEA (Carcinoembryonic antigen)

• CEA describes a set of highly related glycoproteins involved 
in cell adhesion. 

• CEA is normally produced in gastrointestinal tissue during fetal 
development, but the production stops before birth.

• Consequently, CEA is usually present at very low levels in the 
blood of healthy adults (about 2-4 ng/mL)



CEA

• CEA blood test is not reliable for diagnosing cancer or as a 
screening test for early detection of cancer.

• CEA measurement is mainly used as a tumor marker to monitor 
colorectal carcinoma treatment or to identify recurrences after 
surgical resection



CEA (Cancer)

• May be raised in 
• gastric carcinoma,

• colon carcinoma

• pancreatic carcinoma,

• lung carcinoma,

• breast carcinoma,

• medullary thyroid carcinoma,

• Ovarian carcinoma

• HCC



CEA (Benign Causes)

• May be raised in 
• ulcerative colitis

• pancreatitis

• cirrhosis

• COPD

• Crohn's disease

• hypothyroidism

• smokers



CEA – Screening for primary colon cancer?

• The sensitivity was 36% with a specificity of 87% for a CEA > 2.5 
ng/mL in patients with stage I an II disease.

• The sensitivity for stage III and IV disease at similar CEA levels 
was 74% and 83%, respectively

• The poor reliability of this test in early colorectal cancer and the 
imperfect specificity in the normal population makes this test 
unsuitable for primary colorectal cancer screening.



CEA - Useful predictions for recurrence?

• In Colon Cancer

• Sensitivity of CEA ranging between 50 % and 80 %, 

• Specificity and negative predictive value above 80 %. 

• The sensitivity of CEA depends on the site of recurrence, with 
sensitivities exceeding 70% for liver and retroperitoneal metastases 
and lower than 50% for lung, peritoneal, and locoregional 
recurrences.

• Overall, CEA did not effectively detect treatable recurrences at an 
early stage, and a clinically relevant effect on patient mortality 
remains to be proven.





CA15.3 (carcinoma antigen 15.3)

• CA15-3, a high molecular weight glycoprotein (300-450 kDa), is 
synthesized by apical surface of epithelial ducts and acinic breast 
cells and is then secreted in milk normally.

• Often overexpressed in malignant glandular cells, such as breast 
cancer.

• Currently, insufficient data exists to recommend the use of CA 15-3 
measurement for screening, diagnosing, or staging breast cancer.

• CA 15-3 levels are elevated rarely in early stage breast cancer or 
completely absent from other breast cancers, making it difficult to 
detect early stage cancers or those tumors that do not express this 
antigen.



CA153

• Several studies have shown that an increase in CA 15-3 levels may 
predict recurrence approximately 5–6 months prior to the onset of 
signs or symptoms, or positivity of other tests.

• No randomized clinical trials have shown that early detection and 
treatment of these asymptomatic or occult recurrences improve 
overall survival, disease-free survival, and quality of life.



CA153 raised in other malignancy

• Small cell lung cancer

• Non small cell lung cancer

• Liver HCC

• Colon Cancer

• Ovarian / Endometrial Cancer

• Pancreatic cancer



CA153 Can be raised in Benign disease

• Chronic hepatitis

• Liver cirrhosis

• Tuberculosis

• Sarcoidosis

• Benign breast disease

• Pelvic inflammatory disease

• Endometriosis

• Systemic lupus erythematosus

• Lactation and pregnancy



The use for CA153

• CA 15-3 levels are most commonly used to monitor metastatic breast 
cancer during active therapy. 

• Tumor marker levels must be used in conjunction with the history, 
physical examination, and diagnostic imaging!!

• In the absence of measurable disease in Stage 4 breast cancer, an 
increase in CA 15-3 levels could indicate treatment failure. However, 
CA 15-3 levels can rise during the initial 4-6 weeks of starting therapy. 
This transient rise does not usually correlate with disease progression.



BUT, CA153 is unpredictable

• Higher CA 15-3 levels have been correlated with more advanced 
stages of breast cancer or with larger tumor burden. The highest 
levels may be seen in metastatic breast cancer, particularly when 
metastases to the liver or bones exist. 

• However, CA 15-3 can be low or absent in all of these settings, since 
not all breast cancers produce CA 15-3 

• Thus, normal levels do not ensure the absence of localized or 
metastatic breast cancer!!!!!





CA199 (Cancer antigen 19-9)

• CA 19-9 is a tumor-associated mucin glycoprotein antigen that is 
related to the Lewis blood group protein.

• This antigen is present in epithelial tissues of the pancreas, biliary 
ductular cells, stomach, gallbladder, colon, endometrium, salivary 
glands, and prostate.

• CA 19-9 was originally identified by a monoclonal antibody in a 
colorectal cancer cell line

• Later, has proven more useful in the management of pancreatic 
cancer



CA199 -? Screening for pancreatic cancer

• CA 19-9 is not recommended for use as a screening test for pancreatic 
cancer.

• Its sensitivity (68-93%) and specificity (76-100%) are inadequate for 
accurate diagnosis

• CA 19-9 levels may not be elevated in patients with small pancreatic 
tumors or with early-stage tumors. Approximately 5% of the 
population does not produce the CA 19-9 antigen.



Screening 



CA199 – predict resectability in Pancreatic 
Cancer
• CA 19-9 should not be used alone to determine surgical resectability

or outcomes after surgical resection.

• When blood levels of CA 19-9 were greater than 1000 U/mL, 96% of 
tumors were found to be unresectable.

• Several studies have shown a correlation between a postoperative 
decline in CA 19-9 levels and the increased duration of patient 
survival.



CA199- Detect Recurrence in Pancreatic 
Cancer?
• CA 19-9 may predict recurrence of pancreatic cancer before the 

clinical examination or radiographic findings.

• CA 19-9 determinations alone cannot provide definitive evidence of 
disease recurrence and must be confirmed with imaging studies or 
biopsy.



CA199 – For Pancreatic Cancer treatment 
response?
• Currently, insufficient data exists to recommend routine use of CA 19-

9 alone to monitor treatment response. 

• CA 19-9 can be measured at the start of treatment for locally 
advanced and metastatic disease and during active treatment with 
chemotherapy, radiation therapy, and/or other targeted or biological 
therapies. 

• A fall in CA 19-9 levels could help confirm the effectiveness of a 
particular treatment regimen.

• A rise in CA 19-9 levels could indicate disease progression, but it 
needs to be confirmed with clinical examination, diagnostic imaging, 
and/or biopsy.



Raised CA199 in Malignancy

• Pancreatic Cancer

• Biliary Cancer

• Colorectal cancer

• Ovarian Cancer

• HCC liver cancer

• Oesophageal Cancer

• Stomach Cancer



CA199 in Benign Conditions

• Biliary tract obstruction

• Cholangitis

• Inflammatory bowel disease

• Acute or chronic pancreatitis

• Liver cirrhosis

• Cystic fibrosis

• Thyroid disease



CA199 – useful test

• Low sensitivity in early-stage pancreatic cancer and low overall 
specificity are important limitations of CA 19-9 that preclude the use 
of this assay as a screening tool for pancreatic cancer. 

• Although not yet standardised, CA 19-9 may also be used to predict 
postoperative outcomes.

• Future studies are needed to detail the use of this marker in patients 
with jaundice and/or cholestasis.





CA72.4 (new marker)

• CA72-4 is a glycoprotein found on the surface of many 
malignant carcinoma cells, including colorectal cancer, ovarian/ 
endometrial / cervical cancer, gastric cancer and pancreatic 
cancer

• Sensitivity of approximately 40% in colorectal and gastric 
cancer and 50% in ovarian cancer, with an overall specificity of 
more than 95%!

• The combination of CA 72-4 with other known serum markers, such 
as CEA and CA 19-9 for GI cancer or CA 125 for ovarian cancer, 
indicated that an increase in the sensitivity can be achieved without 
substantial changes in the overall specificity



CA72.4 (rarely raised in normal disease)

• It is rarely expressed in benign and normal adult tissues –
hence HIGH specificity!

• Reports (small numbers) claimed CA72.4 raised in
• Rheumatic fever
• Ovarian Cysts.



CA72.4 in Malignancy

• Good correlation with disease burden and is predictive of disease 
recurrence in colorectal cancer, ovarian cancer, gastric cancer and 
pancreatic cancer

• Serum CA72-4 levels can predict the prognosis after chemotherapy 
and be used to monitor whether there is chemotherapy resistance in 
neoadjuvant chemotherapy. (data limited) in gastric and ovarian 
cancer.

• CA 72-4 is the marker of choice for the therapeutic monitoring and 
follow-up care of gastrointestinal cancer patients with the use of CA 
19-9 or CEA. 

• It has been used as an independent marker for the therapeutic 
monitoring and follow-up care of ovarian cancer patients, in 
particular in CA 125 negative patients.



The Use of CA72.4

• Mainly for screening of malignancy in view of high specificity

• Sometime used for progress monitoring for treatment in GI cancer in 
conjunction use of CEA and CA199

• Treatment progress monitoring for ovarian cancer especially if CA125 
is negative disease.



Conclusion in the use of Tumour Markers.

• Tumour Markers form part of the diagnosis and staging risk 
stratification in several type of cancers.

• It reduces the need of frequent imaging for treatment response 
assessments

• BUT, use the test with cautions in screening for malignancy and 
detection of recurrent disease. Always combine it with patients’ 
symptoms, examinations, imaging +/- biopsy for the confirmation of 
malignancy or recurrent disease



Tumour Marker
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