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The cytologic diagnosis of malignancy is frequently straightforward. For difficult cases, multiple immunostains
and immunostain panels have been investigated without consensus. b-human chorionic gonadotropin (hCG)
has been reportedly expressed in malignancies, but not in normal tissue. HCG also has been reported as a
specific marker of metastases in serous fluids when detected with laboratory assays. We investigated the
clinical utility of hCG in this cytologic setting. A total of 97 cases of benign and malignant effusions were
studied. Each case was immunostained with monoclonal hCG using the avidin–biotin technique and
diaminobenzidine as a chromogen. Additionally, a mucicarmine stain was performed on most cases. Cases
were evaluated for hCG expression and mucin in a blinded fashion. After the cases were reviewed, the
diagnoses were unblinded and staining patterns were evaluated. Of the 47 benign cases studied, 23 (49%)
exhibited immunoreactivity to hCG in at least 5% of mesothelial cells present. In contrast, 28 of 44 (64%)
adenocarcionomas exhibited a similar degree of immunostaining. In all, 21 (48%) of the adenocarcinomas were
also positive for mucin; five of these mucin-positive cases were negative for hCG. The combination of mucin
and hCG detected 33 of 44 (75%) adenocarcinomas. We conclude that hCG lacks the specificity for malignant
cells to be of clinical use in effusion cytology.
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While the cytologic detection of carcinoma in serous
effusions is often a straightforward diagnosis,
difficulties can arise in the setting of reactive or
inflamed mesothelium. Numerous studies have
been published trying to define an optimal immuno-
stain or immunostain panel to help resolve proble-
matic cases. To date, no consensus has been reached
in this regard.1–4

b-human chorionic gonadotropin (hCG) is a
hormone normally expressed in human placenta
and trophoblastic tumors. Several carcinomas, in
addition to trophoblastic tumors, may express hCG,
and detection of serum hCG in patients with such
carcinomas generally portends a poor prognosis.5–7

Additionally, detection of hCG in serous fluids
using various laboratory assays has been associated

with the presence of metastases in these speci-
mens.8,9 However, to date, no study has been
published examining hCG as an immunostain in
this cytologic setting.

We investigated the clinical utility of hCG as a
diagnostic immunostain to detect malignant cells in
the setting of effusion cytology.

Materials and methods

A total of 102 cases were selected from the
archives of the Presbyterian Medical Center and
the Hospital of the University of Pennsylvania
from 1998 to 2001. Five were subsequently
excluded for lack of cellular material, leaving
97 cases studied for this report. Some of these
cases have been reported previously.10–12 In all,
47 cases were diagnosed as benign reactive
mesothelium; the remaining cases were malignant.
The malignant cases were primarily adenocarcino-
mas with a small number of other carcinomas
and mesotheliomas. The case distribution is
outlined in Table 1.
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All cases were selected by the following criteria:

1. An unequivocal diagnosis of malignancy or
benignity. Patients with a benign diagnosis had
no history, clinical or radiological suspicion of
malignancy. The diagnoses were rendered based
on cellular morphology correlated, when possi-
ble, with previous surgical pathology material.

2. A cellular cell block containing diagnostic cells
on the last H&E slide cut from the block with
adequate material remaining in the block.

All specimens were fixed in formaldehyde prior
to preparation for embedding in paraffin.

Immunohistochemistry was performed using the
avidin–biotin complex method on an Optimax Plus
automated immunostainer (BioGenex, San Ramon,
CA, USA). Briefly, 4mm sections on coated slides
were deparaffinized in xylene for 10min, and
rehydrated in 100 and 95% alcohol. All slides were
pretreated with an enzyme digestion (Digest-All 3,
Zymed Laboratories, South San Francisco, CA,
USA) for 15min at 371C. The enzyme was made
fresh according to the manufacturer’s instructions
and the slides were washed with tap water and
phosphate-buffered saline several times afterward.
Endogenous peroxidase activity was blocked using a
hydrogen peroxide block (Dako, Carpenteria CA,
USA) for 10min. The hCG antibody (1:100 dilution,
Zymed) was incubated at room temperature for
30min in a humidified environment. A polymer-
labeled secondary antibody (Dako) was applied for
30min followed by incubation with diaminobenzi-
dine (Dako) as a chromogen and then counter-
staining with hematoxylin. Placenta provided by
the Co-operative Human Tissue Network (a division

of the National Cancer Institute) served as a positive
control. Mucin staining was also performed in 46
malignant cases and 23 benign cases using Mayer’s
mucicarmine staining technique.

Slides were graded by one of the authors (RLZ) in
a blinded fashion for granular cytoplasmic staining
that was distinct and clearly stronger than back-
ground staining. Identifying such staining in at least
5% of tumor cells rendered the case positive.
Staining that was not unequivocally distinct from
background staining was considered negative, as
this was likely residual endogenous peroxidase
activity.

Results

Of the 47 benign cases studied, 23 (49%) exhibited
immunoreactivity to hCG in at least 5% of mesothe-
lial cells present (Figure 1). In contrast, 28 of 44
(64%) adenocarcionomas exhibited a similar degree

Table 1 Distribution of cases studied with the hCG immunostain
by diagnosis and source

Diagnosis (number) Anatomic source of specimen

Pleural Peritoneal Pericardial

Benign conditions (47)
Heart (9) 6 0 3
Lung (5) 5 0 0
Gastrointestinal (4) 4 0 0
Other (5) 4 0 1
None/unknown (24) 18 6 0

Total benign 37 6 4

Adenocarcinoma (44)
Breast (12) 10 1 1
Lung (9) 8 0 1
Ovary (3) 2 1 0
Other (7) 4 3 0
Unknown (13) 9 2 2
Total 32 7 4

Mesothelioma (4) 3 1 0
Neuroendocrine (1) 1 0 0
Squamous cell (1) 1 0 0

Total malignant (50) 38 8 4

Figure 2 Metastatic lung carcinoma to pleural fluid exhibiting
immunoreactivity to hCG. Hematoxylin counterstained, �400.

Figure 1 Reactive mesothelium from pleural fluid exhibiting
immunoreactivity to hCG. Hematoxylin counterstained, �400.

Human chorionic gonadotropin in serous effusions
RL Zimmerman and F Fogt

702

Modern Pathology (2004) 17, 701–704



of immunostaining (Figure 2). Each single case of
neuroendocrine carcinoma and squamous cell car-
cinoma were negative. Two of four (50%) mesothe-
liomas immunostained for hCG. A total of 21 (48%)
of the adenocarcinomas were also positive for
mucin; five of these mucin-positive cases were
negative for hCG. The combination of mucin and
hCG detected 33 of 44 (75%) adenocarcinomas. No
benign cases or mesotheliomas exhibited mucin
production. These findings are summarized in Table 2.

Discussion

The detection of malignant cells in serous effusions
carries significant prognostic and therapeutic im-
plications. Of particular concern is detecting cancer
cells while a patient is actively undergoing chemo-
therapy or radiation therapy. Unfortunately, me-
sothelial cells exhibit reactive atypia in response to
such adjuvant therapies and may be mistaken for
malignant cells. Immunocytochemistry has been
studied extensively as a means of resolving this
diagnostic dilemma, but there is no consensus
regarding an optimal staining combination.1–4

HCG is a hormone expressed in large quantities in
human placenta. Use of hCG as a laboratory test for
diagnosing pregnancy, screening for trophoblastic
disease and germ cell tumors is well established.
Additionally, several carcinomas express hCG in
addition to various germ cell tumors. The detection
of hCG in serum in patients with carcinoma usually
indicates a poor prognosis5,6 or disease progres-
sion.13 Similarly, tumors expressing hCG in color-
ectal adenocarcinoma suggests an aggressive
course.14 Of interest for this study is the observation
that normal tissue, for example oral mucosa, does
not express hCG.15 Past experiments have also
shown that detecting hCG in serous fluids or urine
using laboratory methods indicates the presence of
malignancy in these specimens.7,8,16 Prior reports
indicate that 31–42% of malignant effusions will
have elevated hCG levels as compared to benign
effusions using laboratory methods. The specificity
of hCG as a laboratory test for malignant effusions is

reported to be over 90%. However, using hCG as an
immunostain has not been widely examined as a
diagnostic adjunct.

Data presented here indicate that hCG is not
clinically useful as an immunostain in effusion
cytology. Specifically, 49% of reactive mesothelium
exhibited immunoreactivity as compared to 64% of
malignant cases. The low sensitivity of hCG to
detect carcinoma may be explained by the varia-
bility of hCG expression in malignancies. Alterna-
tively, the relatively low sensitivity of hCG may be
secondary to the variable glycosylation of hCG in
tumors that, in turn, may alter the epitope structure
of the hormone.17 Normal tissue is not thought to
express hCG, although low levels of hCG detected in
benign effusions in this study suggest there may be
some expression in reactive or reparative mesothe-
lial tissue. Why hCG would be so nonspecific as an
immunostain when it is so specific as a laboratory
test is unclear.

Conclusion

HCG has been shown to be a useful laboratory test
for detecting carcinoma in serous effusions, but is
not clinically useful as an immunostain in this
cytologic context.
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