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CHAPTER 7

Neoplasia

in clinical practice. Prostatic carcinoma can be suspected
when elevated levels of PSA are found in the blood.
However, PSA screening highlights problems encountered
with virtually every tumor marker. Although PSA levels
are often elevated in cancer, PSA levels also may be
elevated in benign prostatic hyperplasia (Chapter 18).
Furthermore, there is no PSA level that ensures that a
person does not have prostate cancer. Thus, the PSA test
suffers from both low sensitivity and low specificity, limitations discussed in detail in Chapter 18.
Other tumor markers occasionally used in clinical practice include carcinoembryonic antigen (CEA), which is elaborated by carcinomas of the colon, pancreas, stomach, and
breast, and alpha-fetoprotein (AFP), which is produced by
hepatocellular carcinomas, yolk sac remnants in the gonads,
and occasionally teratocarcinomas and embryonal cell carcinomas. Unfortunately, like PSA, the serum levels of both
of these markers can be elevated by a variety of nonneoplastic conditions as well. Thus, as with PSA, CEA and
AFP assays lack both specificity and sensitivity required
for the early detection of cancers, but they are useful for
detection of recurrences after excision. With successful
resection of the tumor, these markers disappear from the
serum; their persistence or reappearance almost always
signifies tumor lurking within.
Other widely used markers include human chorionic
gonadotropin (HCG) for testicular tumors, CA-125 for
ovarian tumors, and immunoglobulin in multiple myeloma
and other secretory plasma cell tumors. The development
of tests to detect cancer markers in blood and body fluids
is an active area of research, and are focused in particular
on the analysis of DNA that is shed from dying tumor cells.
Some of the cell-free DNAs being evaluated as tumor
markers include mutated APC, TP53, and RAS sequences
in the stool of individuals with colorectal carcinomas;
mutated TP53 and hypermethylated genes in the sputum
of persons with lung cancer and in the saliva of persons
with head and neck cancers; and mutated TP53 in the urine
of patients with bladder cancer.
With all of the advances in genomic analyses and targeted therapies, one can safely predict that we are on the
cusp of the golden age of tumor diagnosis and treatment.
Those of you who are in medical school now can safely
assume that the expectations for rapid advances in cancer
diagnosis and therapy will be realized while you are still
in practice. Get ready!

KEY CONCEPTS
Laboratory Diagnosis of Cancer
■

■

■

■

Several sampling approaches exist for the diagnosis of
tumors, including excision, biopsy, fine-needle aspiration,
and cytologic smears.
Immunohistochemistry and flow cytometry studies help in
the diagnosis and classification of tumors, because distinct protein expression patterns define different entities.
Molecular analyses are used to determine diagnosis, prognosis, the detection of minimal residual disease, and the
diagnosis of hereditary predisposition to cancer.
Molecular profiling of tumors by RNA expression profiling,
DNA sequencing, and DNA copy number arrays are useful
in molecular stratification of otherwise identical tumors or

■

■

those of distinct histogenesis that share a mutation for the
purpose of targeted treatment and prognostication.
Proteins released by tumors into the serum, such as PSA,
can be used to screen populations for cancer and to
monitor for recurrence after treatment.
Assays of circulating tumor cells and of DNA shed into
blood, stool, sputum, and urine are under development.
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