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1. Introduction
Tumour markers are molecules found in blood, urine, tissue, or other bodily fluids that are elevated in the presence of certain cancers. They are used for diagnosis, prognosis, monitoring treatment, and detecting recurrence, although some may not be specific to a single type of cancer. Below are some commonly used tumor markers, their typical reference levels, and associated cancers. 
Top tips for optimal requesting 
· The need for informed consent should be sought 
· Opportunistic screening with panels of tumour markers is not helpful
· Ca 125 in women and PSA in men! 
· Serial results are usually most useful as the main application in monitoring patients with a previously diagnosed malignancy
· Ca15-3 and Ca 19-9 should only be requested as and when advised by the specialist secondary care team, and should not be done in Primary Care as a diagnostic test
· Ask for advice from the laboratory team or specialist rather than blanket request
· Put as much detail as possible on the request form
· Safety-netting with normal results is strongly advisable if symptoms persist

2. CA125: (cancer antigen 125)
2.1	Relevant cancer: OVARIAN.
2.2	Typical presentation that may warrant investigation:
i. Pelvic mass
ii. Bloating (note IBS symptoms)
iii. Persistent and Unexplained abdominal and urinary symptoms
2.3	Caution: raised in 
i. Pregnancy, menstruation, endometriosis, benign ascites, acute hepatitis, chronic renal failure, heart failure, pleural effusion
ii. In essence anything that may cause peritoneal inflammation
2.4	NICE recommends that women with CA125 >35kU/l should be referred for pelvic US. If < or = 35, whose symptoms persist must be reassessed at 6 weeks.

3. CA19-9: (carbohydrate or cancer antigen 19-9)
3.1	Requesting CA19-9 as a screening test for PANCREATIC cancer is discouraged.
3.2	The reason is that the test may be falsely normal (false negative) in many cases, or abnormally elevated in people who have no cancer at all (false positive). 
3.3	The main use of CA19-9 is to see whether a pancreatic tumor is secreting it; if that is the case, then the levels should fall when the tumor is treated, and they may rise again if the disease recurs.
3.4	CA19-9 can be elevated in many types of gastrointestinal cancer, such as colorectal cancer, oesophageal cancer and hepatocellular carcinoma. Apart from cancer, elevated levels may also occur in pancreatitis, cirrhosis, and diseases of the bile ducts.

4. CEA (carcinoembryonic antigen)
4.1	Relevant cancer: COLORECTAL, PANCREATIC, GASTRIC, LUNG, BREAST CANCERS, MEDULLARY THYROID, MESOTHELIOMA, OESOPHAGEAL.
4.2	Normal Range: <3 ng/mL (non-smokers); <5 ng/mL (smokers).
4.3	Elevated Levels: Typically, >10 ng/mL in cancer patients; correlates with disease burden.
4.4	Typical use:
i. NOT recommended for diagnosis
ii. Used in follow-up and monitoring of patients with colorectal cancer
4.5	Raised in: IBS, jaundice, hepatitis, renal failure, pleural inflammation

5. PSA (prostate specific antigen)
5.1	Relevant cancer: PROSTATE.
5.2	Clinical Use: 
i. PSA levels help identify men at risk of prostate cancer but are not definitive without further imaging or biopsy.
ii. Family history and Black African and Caribbean men high risk by x2
iii. Men taking Finasteride will have values reported which are half the true PSA value
5.3	Threshold (NICE 2021, AoMRC 2024): <4 ng/mL is typically normal, but values are age-dependent:
i. 40–49 years: <2.5 ng/mL
ii. 50–59 years: <3.5 ng/mL
iii. 60–69 years: <4.5 ng/mL
iv. 70–79 years: More than 6.5 
5.4	Typical presentation: LUTS, back pains, weight loss, anaemia, acute retention, erectile dysfunction, visible haematuria, lethargy
5.5	Caution – raised in:
i. BPH, UTI, prostatitis, post-ejaculation, post-catheterisation
5.6	PSA and DRE are somewhat complementary, and their combined use can increase the overall rate of cancer detection - a multi-centre screening study of 6630 men reported a detection rate of 3.2% for DRE, 4.6% for PSA, and 5.8% for the two methods combined. Volk RJ, Wolf AM. JAMA 2011; 306:2715.
5.7	DRE has minimal effect on PSA levels, leading to transient elevations of only 0.26 to 0.4 ng/mL, and PSA can be measured immediately after DRE.
5.8	Ejaculation can increase PSA levels by up to 0.8 ng/mL, though levels return to normal within 48 hours.
5.9	Bacterial prostatitis may elevate PSA levels, but they generally return to baseline six to eight weeks after symptoms resolve.
5.10	Urinary tract infection and acute urinary retention may elevate PSA levels, but the levels can be expected to decrease by 50 percent within one to two days following resolution. A screening PSA test should not be performed for at least two weeks following an episode of acute urinary retention.

6. AFP & HCG (alpha-fetoprotein, human chorionic gonadotrophin)
6.1	Relevant cancer: LIVER CANCER, TESTICULAR/GERM CELL CANCER 
6.2	Normal Range: <10 ng/ml, Elevated Levels: >500 ng/ml in liver cancer.
6.3	Typical presentation: diffuse testicular swelling, hardness and pain at any age
6.4	Caution – raised in:
i. liver regeneration, Hepatitis, benign liver disease (AFP)
ii. Pregnancy (hcg)
iii. Other cancers: hepatocellular, colorectal, gastric, lung

7. Paraproteins 
7.1	Relevant cancers: B-cell proliferative disorders (e.g. MULTIPLE MYELOMA, Amyloidosis, Waldenstrom’s macroglobulinaemia and some low-grade NON-HODGKIN’S LYMPHOMAS)
7.2	Typical presentation:
i. Unexplained anaemia, bone pain, weakness, fatigue, raised ESR, abn globulins, hypercalcaemia, renal failure, spontaneous fractures, recurrent infections
7.3.1 Caution – present in infective or autoimmune.
7.4	N.B: when requesting send both serum AND urine specimen, and include FBC, U&E, calcium.

8. FIT Test
8.1	Faecal Immunochemical test, in symptomatic patients (not the screening test): COLORECTAL cancer.
8.2	NICE NG12 updated in 2023 and now recommends FIT testing for almost all adults to guide referral for suspected Colo-rectal cancer:
i. with an abdominal mass or
ii. with a change in bowel habit or
iii. with iron-deficiency anaemia or
iv. aged 40 and over with unexplained weight loss and abdominal pain or
v. aged under 50 with rectal bleeding and either of the following unexplained symptoms:
vi. abdominal pain
vii. weight loss or
viii. aged 50 and over with any of the following unexplained symptoms:
ix. rectal bleeding
x. abdominal pain
xi. weight loss or
xii. aged 60 and over with anaemia even in the absence of iron deficiency.
8.3	People with a rectal mass, an unexplained anal mass or unexplained anal ulceration do not need to be offered FIT before referral is considered (Ref: NICE NG12 2023).
8.4	FIT should be offered even if the person has previously had a negative FIT result through the NHS bowel cancer screening programme. 
8.5	Further tests:
i. Always worth including blood test – FBC, Coeliac, U&E, LFTs, ferritin
8.6	Refer urgently under Urgent Suspected Cancer process if:
i. FIT > 10mcg/g
ii. Adults with rectal, anal mass or unexplained ulceration
iii. Patients should always be safety-netted following FIT request if:
· They do not return the test 
· Have a result <10
· Have ongoing symptoms 
iv. Fit <10 should be reviewed
· Consider repeat FIT test 4 weeks later if ongoing symptoms
· Refer to alternative pathway:
Advice and guidance referral to bowel surgeon
Refer to Iron deficiency pathway if appropriate/available
Urgent or routine referral to bowel service
Referral to non-site-specific pathway (NSSP)

9. Thrombocytosis (BJGP 2017:67:e405):
9.1	Thrombocytosis is usually reactive e.g. acute inflammation, blood loss, anaemia, tissue damage, or clonal myeloproliferative disorders.
9.2	Platelets > 400 x 10^9/L in those aged >40 is a marker for cancer in adults and requires further investigation. 
9.3	The positive predictive value is 12% for men and 6% for women and rises to 18% and 10% if found high on a second FBC within 6 months.
9.4	Colorectal and lung are the most common cancers, but range of cancers is wide; the so-called LEGO-C cancers - LUNG CANCER, ENDOMETRIAL CANCER, GASTRIC CANCER, OESOPHAGEAL CANCER, COLORECTAL CANCER.
9.5	Initial assessments should include history and examination, repeat bloods - FBC and include Ferritin, acute phase reactors (ESR/CRP) and consider CXR in adults over 40, FIT Test, and pelvic ultrasound in women over 55 with unexplained discharge or haematuria.
9.6	Refer on if any abnormality to appropriate pathway, or to the NSSP service.

10. Microcytosis (BJGP 2020:70:332):
10.1	The finding of low MCV (<85 fL) is a predictor of underlying cancer, even if haemoglobin is normal.
10.2	Although a benign cause is likely, testing and assessment for cancer should be considered.
10.3	Association with broad RANGE OF CANCERS, BUT ESPECIALLY COLORECTAL AND LUNG.
10.4	If low MCV is accompanied with anaemia, then further investigation for cause of anaemia should be progressed.
10.5	If low MCV with normal haemoglobin, consider checking for iron deficiency anaemia, FIT test and CXR.
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