CLIN. CHEM. 35/8, 17991800 (1989)

B-hCG vs Intact hCG Assays in the Detection of Trophoblastic Disease

Alan D. Rinker and Norbert W. Tietz

We describe a case of choriocarcinoma in which increased
concentrations of p-choriogonadotropin subunits in serum
indicated recurrence of metastasis long before the tumor
could be confirmed by visualization techniques, while intact
choriogonadotropin remained normal (<5 int. units/L). There-
fore, detection or monitoring of choriocarcinoma requires the
assay of free B-hCG subunit or an assay that measures both
the free B-subunit and intact choriogonadotropin.

Trophoblastic disease is associated with an increase in
intact (whole-molecule) choriogonadotropin (hCG) and free
B-hCG subunits.! The mean ratio of free B-hCG to hCG is
highest in choriocarcinoma (mean = 18.6) and lowest in
hydatidiform mole (mean = 8.8). The ratio in choriocarci-
noma has been reported to be as high as 91 (1); a high ratio
is predictive of high-risk disease, requiring multi-agent
chemotherapy (2). Therefore, detection or monitoring of
trophoblastic disease requires the use of a free B-hCG sub-
unit assay (I) or at least an assay that measures both the
free B-subunit and intact hCG. The same also applies to the
detection of testicular and some gastrointestinal tumors,
which may secrete only free B-hCG subunits (3, 4). Tumors
elaborating free a-chains of hCG have also been reported (5).

Some widely accepted immunochemical hCG assays
measure only the intact molecule and not the free B-
subunit. These assays, when used alone, are not suitable
for detecting or monitoring trophoblastic disease and some
other types of tumors.

We report here the B-hCG and intact hCG results ob-
tained for a patient with choriocarcinoma and multiple
metastases to the brain and lungs. Detailed information on
the clinical course and treatment of the patient are reported
elsewhere (6). Highlights are summarized in Table 1.

Materlals and Methods

The B-hCG assay was carried out with the Tandem-R
hCG test kit (Hybritech, Inc., San Diego, CA 92121), which
detects both free S-hCG subunits and intact hCG. The
intact hCG assay was performed with a fluorometric en-
zZyme immunoassay (Stratus hCG; American Dade, Miami,
FL 33152), which detects only the intact hCG molecule.
Both procedures are standardized against the World
Health Organization’s 1st International Reference Prepa-
ration (IRP no. 75/537).

Resuits

The patient was a 30-year-old woman with a nine-month
history of amenorrhea and a B-hCG value on admission of
3800 int. units/L. Results of neurological and physical

Division of Clinical Chemistry, Department of Pathology, Uni-
versity of Kentucky Medical Center, Lexington, KY 40536.

1 Nonstandard abbreviations: hCG, human choriogonadotropin;
EMA, Course A, consisting of etoposide, dactinomycin, and metho-
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2); and CO, Course B, consisting of vincristine and cyclophospha-
mide.
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Table 1. Correlation of Selected B-hCG and hCG

Values with Treatment Regimen
BhCG Iintact hCG
Date int. units/L Treatment regimen
4-18-86 3800 Admission; lesions found in
brain and left lower lobe of
lung
4-22-86 6200 Radiation therapy started
5-05-86 7600 Completion of first course of
modified Bagshawe
chemotherapy
5-11-86 890
5-19-86 138 Second course of
chemotherapy
6-16-86 54 Third course of chemotherapy
7-18-86 <5.0 Fourth course of
chemotherapy
10-24-86 8.1 <5.0* Possible recurrence of
metastatic gestational
trophoblastic disease
10-31-86 14 <5.0 Fifth course of chemotherapy
12-13-86 15 —_ Hysterectomy on 12-8-86; no
evidence of trophoblastic
disease in tissue removed
1-20-87 14 —_ Sixth course of chemotherapy
2-09-87 22 - First course of cisplatin and
etoposide chemotherapy
3-16-87 20 - Second course of same
treatment
4-13-87 28 <5.0
5-07-87 36 <5.0 Right upper lobe lesion
revealed in lung by X-ray,
wedge resection of lung
performed
5-12-87 77 <5.0
5-20-87 15 <5.0 First course of EMA-CO
6-12-87 <5.0 <5.0 Second course of EMA-CO
6-30-87 <5.0 <5.0 Third course of EMA-CO
7-25-87 <5.0 <5.0 Fourth course of EMA-CO
8-3-87 to <5.0 <5.0 27 B-hCG and hCG studies
1-17-89 with identical results

“# Intact hCG procedure introduced in our lab. as a routine serum pregnancy
test.

examinations were unremarkable. Roentgenographic stud-
ies revealed a lesion in the left lung, and a computerized
tomographic scan demonstrated small lesions in the frontal
and left parietal lobes of the brain. Biopsies of the lungs-
and brain confirmed the presence of choriocarcinoma.
Treatment with 4000 rads of whole-brain radiation and
modified Bagshawe chemotherapy led to a reduction in
B-hCG values (see Table 1). However, three months later, a
modest increase in B-hCG signaled possible recurrence of a
tumor. Additional chemotherapy and a hysterectomy did
not suppress the g-hCG.

After five more months, a metastasis in the right lung,
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discovered by roentgenogram, was surgically removed.
This operation, along with a different chemotherapy regi-
men, decreased B-hCG to <5.0 int. units/L. The patient has
been in remission since August 1987. -

This last metastasis was associated with an increase in
B-hCG long before the metastasis could be demonstrated by
visualization techniques. However, this increase in B-hCG
was not paralleled by an increase in intact hCG, which
remained normal (<5 int. units/L), even in the presence of
a documented metastasis (Table 1).

For the detection and monitoring of trophoblastic dis-
ease, this case clearly demonstrates the need for using a
method that measures free B-hCG subunits. It also empha-
sizes the need to select assays that allow accurate measure-
ment of B-hCG values that only slightly exceed the normal
reference interval.
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