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Alpha-fetoprotein (AFP)
▪ Oncofetal antigen
—High concentration in the sera of fetuses
—Related to albumin
—Low concentrations after birth; may be undetectable
—May increase in some malignancies (e.g.,
hepatocellular carcinoma)

▪ Glycoprotein with 70KDa and 4% carbohydrate
—Tumor-derived AFP composed of varying amounts of
carbohydrate

Human Chorionic Gonadotropin (hCG)
▪ Glycoprotein secreted by the syncytiotrophoblastic cells of the normal placenta
▪ Elevated concentrations seen in pregnancy
—See the Pearls of Laboratory Medicine on Human
Chorionic Gonadotropin by Dr. David Grenache for
more details

AFP and hCG as Tumor Markers
Hepatocellular carcinoma
Germ cell carcinoma

Trophoblastic disease

AFP in Hepatocellular Carcinoma
▪ Diagnosis
—
—
—
—

AFP > 1000 μg/L  often increased in cancer
Can detect 50% of HCC at this cutoff
AFP of 500 μg/L  biopsy
Concentration of AFP approximates tumor size
• To detect small tumors (< 5cm), a cutoff of 10 –
20µg/L is recommended

▪ Screening
— Only for high-risk populations/countries (ex: China,
Africa, Japan, Alaska)

AFP in Hepatocellular Carcinoma
▪ Prognosis
— AFP > 10 μg/L and serum bilirubin > 2mg/dL 
shorter survival time

▪ Monitoring of therapy
— Post surgery  AFP decrease
— A significant increase in AFP  metastasis
— AFP can only be used in cases where AFP was
elevated before treatment

Specificity of AFP for HCC
▪ Specificity is low
▪ Elevated AFP can also be seen in:
—Benign liver conditions (e.g., hepatitis and cirrhosis)
—Stomach, colon, lung, and breast cancers; lymphoma
—But typically (95%) with AFP < 200 ug/L

hCG in Trophoblastic Tumors
▪ Diagnosis
— hCG frequently > 1 million IU/L
— Concentration of hCG approximates tumor volume
— hCG also elevated in:
•
•
•

70% of patients with nonseminomatous testicular
germ cell tumors
45 – 60% of biliary and pancreatic cancers
10 – 30% of bladder, renal, prostate, liver, colorectal,
lung, breast, head, and neck cancers

hCG in Trophoblastic Tumors
▪ Prognosis
— Hyperglycosylated form may help in:
• Detecting new or recurrent trophoblastic malignancy
• Discriminating active from quiescent trophoblastic
neoplasia

— Elevated hCG in CSF  metastasis to the brain

hCG in Trophoblastic Tumor
▪ Monitoring treatment and progression
— Most useful:
• During chemotherapy  weekly monitoring
• After remission  annual monitoring

— hCG concentration correlates with tumor volume
and progression
• hCG > 400,000 IU/L  high risk for treatment
failure
• Post surgery, slow decrease in hCG  presence of
residual disease

hCG – Analytical Concerns
▪ Important to measure total β-hCG (intact hCG +
free β subunit), as tumors may produce significant
amounts of only the β subunit

▪ Equal molar recognition of hCG and hCGβ
▪ Cross-reactivity with LH < 2%
▪ hCG detection limit requires < 1 IU/L, although a
challenging limit for most commercial hCG assays

AFP and hCG for Testicular Tumors
▪ Diagnosis
— Seminoma patients
• hCG < 300 IU/L (AFP not elevated)

— Nonseminomatous germ cell tumors
• hCG > 1000 IU/L
• Or hCG < 300 IU/L and AFP elevated

▪ Prognosis
— Good
• hCG < 5000 IU/L and AFP < 1000 µg/L

— Poor
• hCG > 50, 000 IU/L and AFP > 10,000 µg/L

AFP and hCG for Testicular Tumors
▪ Monitoring of response to therapy
— Weekly until concentrations within reference interval
— Determining half-life is recommended
•
•

Normal t1/2 hCG = 1.5 days, t1/2 AFP = 5 days
During chemotherapy, t1/2 hCG > 3.5 days or t1/2 AFP > 7
days  recurrence and adverse prognosis

▪ Surveillance
— Serial monitoring is recommended
— Frequency is determined by tumor type, stage,
treatment, and likelihood of relapse
Note: Lactate Dehydrogenase has also historically been used
as a tumor marker for testicular tumors.

References
1.
2.
3.

4.

5.
6.

7.
8.
9.

Burtis CA, Ashwood ER, Bruns DE, Tietz NW. Tietz textbook of clinical chemistry and molecular diagnostics.
5th ed. St. Louis, Mo.: Saunders, 2012:617-667
Motzer RJ, Agarwal N, Beard C, Bhayani S, Bolger GB, Buyyounouski MK, et al. Testicular cancer. J Natl Compr
Canc Netw 2012;10:502-35.
Sturgeon CM, Duffy MJ, Stenman UH, Lilja H, Brunner N, Chan DW, et al. National academy of clinical
biochemistry laboratory medicine practice guidelines for use of tumor markers in testicular, prostate,
colorectal, breast, and ovarian cancers. Clin Chem 2008;54:e11-79.
Bristow A, Berger P, Bidart JM, Birken S, Norman R, Stenman UH, Sturgeon C. Establishment, value
assignment, and characterization of new who reference reagents for six molecular forms of human chorionic
gonadotropin. Clin Chem 2005;51:177-82.
Stenman UH, Alfthan H, Hotakainen K. Human chorionic gonadotropin in cancer. Clin Biochem 2004;37:54961.
Mazumdar M, Bajorin DF, Bacik J, Higgins G, Motzer RJ, Bosl GJ. Predicting outcome to chemotherapy in
patients with germ cell tumors: The value of the rate of decline of human chorionic gonadotrophin and alphafetoprotein during therapy. J Clin Oncol 2001;19:2534-41.
International germ cell consensus classification: A prognostic factor-based staging system for metastatic germ
cell cancers. International germ cell cancer collaborative group. J Clin Oncol 1997;15:594-603.
McMahon BJ, London T. Workshop on screening for hepatocellular carcinoma. J Natl Cancer Inst
1991;83:916-9.
Kelsten ML, Chan DW, Bruzek DJ, Rock RC. Monitoring hepatocellular carcinoma by using a monoclonal
Immunoenzymometric assay for alpha-fetoprotein. Clin Chem 1988;34:76-81.

Disclosures/Potential Conflicts of Interest
Upon Pearl submission, the presenter completed the Clinical Chemistry
disclosure form. Disclosures and/or potential conflicts of interest:
▪ Employment or Leadership: None declared.
▪ Consultant or Advisory Role: None declared.
▪ Stock Ownership: None declared.
▪ Honoraria: None declared.
▪ Research Funding: None declared.
▪ Expert Testimony: None declared.
▪ Patents: None declared.

Thank you for participating in this
Clinical Chemistry Trainee Council
Pearl of Laboratory Medicine.
Find our upcoming Pearls and other
Trainee Council information at
www.traineecouncil.org

Download the free Clinical Chemistry app
on iTunes today for additional content!
Follow us:

