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Abstract- Human chorionic gonadotrophin (hCG) and human placental lactogen 
(hPL) are placental proteins whose ectopic secretion by non-trophoblast tumours has been 
claimed to be of clinical relevance. Radioimmunoassays for hCG and hPL, together with 
human luteinising hormone (hLH), have been established and plasma levels were 
measured in 61 patients with carcinoma of the ovary. Approximately 51% of the 
patients were found to have raised plasma hCG levels. Such raised titres were not stage 
or tumour-type related but occurred only in post-menopausal subjects. The majority of 
patients with raised hCG levels also had raised plasma hLH levels. Assay cross- 
reactivity was shown to account for the ‘spurious hCG elevations. However, hCG may 
be an ectopic product in a minority of tumours; elevated plasma hCG levels were shown 
to coexist with low hLH levels. Although such lesions did not show morphologically 
identifiable choriocarcinomatow elements, all were poorly differentiated carcinomas. In 
some cells hCG was demonstrated by immunocytochemical methods. No patients had a 
raised plasma hPL level. It is concluded that these placental proteins are of no clinical 
use in the management of ovarian carcinoma patients. 

INTRODUCTION 

Malignant tumours of the ovary may secrete 
and release a variety of products which are 
specific to the placenta. Human chorionic 
gonadotrophin (hCG) has been considered the 
best example of the clinical utility of a hormone 
as a tumour marker [l], and its value for ges- 
tational choriocarcinoma [2,3], hydatidiform 
mole [4] and malignant germ-cell tumours [5] 
has been widely stressed. Another placental 
protein, human placental lactogen (hPL), has 
also been considered to be a trophoblast 
tumour marker. In comparison with hCG, hPL 
is not as sensitive an indicator for monitoring 
patients with trophoblast tumours [6,7]. 
However, the value of these two placental pro- 
teins as markers for non-trophoblast tumours 
of the ovary has yet to be determined. 
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With the generation of antisera against the 
P-subunit of hCG, a radioimmunoassay (RIA) 
was set up which has been stated not to cross- 
react with human luteinising hormone (hLH) 
and to enable small amounts of hCG in the 
blood to be assayed [B]. Several studies using 
peripheral blood of ovarian carcinoma patients 
have since been published [9-211 in which a 
wide variation in the incidence of raised levels 
was noted. 

Very few reports have been published on the 
detection of hPL in patients with carcinoma of 
the ovary [12, 181, in which a variable incidence 
of raised levels has also been found. 

In two recent reports on the production of 
hCG and hPL in large series of patients with 
breast cancer [22,23] we have found no evi- 
dence that these placental proteins are truly 
secreted by breast carcinoma cells. Based on 
the methods used in these studies, the purpose 
of the present one was to ascertain whether 
their measurement in the blood had a clinical 
role to play in the management of patients with 
carcinoma of the ovary. 
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MATERIALS AND METHODS 

Patients 
The study consisted of 61 patients who 

attended the Ovarian Tumour Group of the 
Royal Marsden Hospital, London Branch, be- 
tween April and November 1978. All had been 
first seen in other hospitals and had been 
referred to the Ovarian Tumour Group for a 
second opinion and/or further treatment. At 
the time of this study the treatment policy 
following initial surgery for patients with mal- 
ignant epithelial tumours was as follows: 
patients with Stages I and II carcinomas [24] 
were given radiotherapy; patients in Stages III 
and IV or those with recurrence or residual 
tumour after radiotherapy were treated with a 
combination therapy based upon low-dose cis- 
platinum. Patients referred after failing on 
treatment other than &s-platinum were given 
high-dose &-platinum therapy. All patients in 
whom a good response was obtained were 
submitted later to a second laparotomy to 
confirm response and debulk residual tumour. 
Responses to treatment were routinely assessed 
by clinical examination, grey-scale pelvic and 
liver ultrasound, computerised axial tomo- 
graphy and lymphangiography. According to 
the amount of tumour at the time this study 
was effected, the patients were divided into 
three groups: Group I-27 patients with no 
evidence of tumour; Group II-13 patients 
with a small amount of tumour, i.e. no tumour 
mass greater than 2.5 cm in diameter; and 
Group III-21 patients with a considerable 
amount of tumour, i.e. tumour mass greater 
than 2.5 cm in diameter and/or extraperitoneal 
metastases. 

Blood samples 
Peripheral blood samples were taken either 

during treatment or during follow-up. The 
number of estimations per patient varied from 
one to seven. Samples collected from patients 
receiving chemotherapy were obtained as many 
days as possible after the preceding drug dose 
and just prior to the new drug dose. This 
interval was usually 4 weeks. Plasma containing 
1.2 mg/ml tripotassium EDTA as an anti- 
coagulant was obtained by centrifugation 
within 30 min of collection of the blood. The 
bottles were centrifuged at 1000 g for 15 min 
and plasma was aliquoted and stored at -20°C 
until assay. 

Methods 
hCG radioimmunoassay. hCG was assayed by 

double-antibody RIA [22] using antiserum to 
hCG-P (SB6) generously donated by the N.I.H., 

Bethesda, MD, U.S.A. The minimum detec- 
tion limit was 2 IU/l and values greater than 
5 IU/l were considered elevated. The intra- 
assay and the inter-assay coefficients of variation 
wele 2.8 and 72.% respectively. 

hLH radioimmunoassay. hLH levels were 
determined by a double-antibody RIA method 
[22]. Samples from pre-menopausal patients 
were assayed undiluted and those from post- 
menopausal patients were diluted 1: 10 in assay 
buffer. The minimum detection limit was 
1 IU/l. The intra-assay and the inter-assay 
coefficients of variation were 7.7 and 11.9% 
respectively. 

hPL radioimmunoassay. Levels of hPL were 
also determined by a double-antibody RIA [23]. 
The sensitivity limit of the assay was 0.2 pg/l. 
The intra-assay and the inter-assay coefficients 
of variation were 8.7 and 12.2% respectively. 

In the hCG and hPL RIAs, normal human 
male plasma was added to all blank and stan- 
dard tubes in an equal volume to the sample to be 
assayed and an equal volume of assay buffer was 
added to every tube containing samples, to keep 
the total volume constant in each tube. In all 
assays standards and samples were run in tripli- 
cate. 

Immunocytochemistry 
The cellular demonstration of hCG in for- 

malin-fixed, paraffin-embedded, primary 
ovarian tumours was performed by an indirect 
immunoperoxidase method described else- 
where [25]. 

RESULTS 

The hCG content was estimated in the 
plasma samples of all patients. Elevated levels 
of hCG were present in 31 patients (50.8%) and 
were found in patients with different degrees 
of disease extent (Fig. 1). 

hCG levels were monitored sequentially for 
about seven months during the follow-up of 41 
patients. Of the 20 patients with normal initial 
values, hCG levels in 19 patients showed little 
change or showed a transient but unsustained 
rise above normal. One patient, however. with 
an initial value of 4.7 IU/l and no 
disease (Group I), relapsed with a 
tumour and her hCG levels rose 
after 201 days. 

evidence of 
large pelvic 
to 15.4 IU/l 

Figure 2 shows the hCG levels during the 
follow-up of the remaining 21 patients who had 
raised initial levels. The majority of the 
patients showed only minor oscillations and no 
correlation could be established with the clini- 
cal course of the disease. One patient who had 
the highest initial level (45.8 IU/l) showed a 
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Fig. 1. Plasma levels of hCG in 61 patients with carcinoma of 
the ovary. 

steady increase, first to 53.2 IU/I, over a period 
of 86 days and this paralleled the clinical course 
as she died a few days after the last hCG 
determination. Of the other two patients with 

high hCG levels little change was noted for 
some time, although in one hCG levels became 
undetectable despite the clinical status 
deteriorating. Therefore it seems that plasma 
hCG levels reflected progression of disease in 
only two patients. 

The following factors were examined in all 
patients: age, menstrual status, histology of the 
primary tumour and degree of tumour 
differentiation. A comparison was established 
between the total population and the number 
of patients with raised hCG levels. All patients 
studied were over 39 years of age (age range, 
39-79 years; mean age, 59.9 years); the 
youngest patient with raised hCG levels was 46 
years old (age range, 46-70 years, mean age, 
59.7 years). Fifty-four out of 61 patients were 
post-menopausal; all 31 patients with raised 
levels were post-menopausal. No relationship 
was found with either histology or degree of 
tumour differentiation. Patients with elevated 
hCG values had an adenocarcinoma of either 
the serous, mutinous, endometrioid or 
mesonephric variety and were found to have 
from well to poorly differentiated tumours. It is 
of note, however, that the 5 patients who had 
had an hCG level greater than 15.0 IU/l during 
the study all had poorly differentiated tumours. 

The hLH content of plasma samples from 
the 31 patients with initial raised hCG levels 
was measured. Consistently high hLH levels 
were found in 27 patients and analysis of the 
data showed a high correlation between the two 
values (P < 0.001) (Fig. 3). However, the 4 
patients with the highest hCG levels ( > 15 IU/l) 
had relatively low hLH values. 

Immunoperoxidase staining for hCG-P 
performed in 7 primary carcinomas of 
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Fig. 2. Plasma ACG levels during the follow-up of 21 patients with carcinoma of the ovary. 
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Fig. 3. Relationship between hCG levels and hLH levels in 31 patients with ovarian carcinoma. The four 
samples with LCG > 15.0 IU/l were not included in the calculations. The solid line is the estimated regression 

line. The correlation coejicient r was also evaluated. 

Table 1. Correlation of filasma hCG-fi levels and cellular localisation of hCG+ in 7 patients with ovarian 
carcinoma 

Case 
No. 

Plasma 
hCG-P hLH hCG+ hLH Immunoperoxidase 

(W/l) W/I) W/l) W/l) staining for 
Start End Histology hCG-P 

31 24.2 
35 37.5 
40 18.3 
49 45.8 
51 4.7 
17 5.2 
36 5.1 

11.5 - - 
20.6 26.2 32.2 
28.8 < 2.0 < 1.0 

9.1 142.5 52.1 
28.6 15.4 42.0 
33.6 5.5 56.2 
31.9 5.6 54.9 

Poorly differentiated mutinous 
Poorly differentiated serous 

Poorly differentiated endometrioid 
Undifferentiated 

Poorly differentiated serous 
Poorly differentiated serous 
Poorly differentiated serous 

Negative 
Positive 

Negative 
Positive 
Positive 

Negative 
Negative 

ovary (Table 1). Four of the patients (Cases 31, 
35,40 and 49) had raised hCG levels (> 15 IU/l) 
when they initially presented. Case 51 
developed raised levels with progression of the 
disease, while the remaining two subjects 
(Cases 17 and 36) had moderately elevated 
levels (> 5 IU/l) throughout their entire disease 
course. A positive immunocytochemical 
demonstration of hCG+? was obtained in only 
three primary tumours. In each instance the 
cytoplasmic staining was in only focal areas of 
the tumour and was never intense. Those posi- 
tive cells were similar morphologically to the 
other negative cells of each tumour. There was 
no evidence of hCG-positive giant cells or tro- 
phoblastic elements in these lesions. 

Estimations of hPL were performed in all 61 
patients. No patient had an hPL level greater 
than the sensitivity limit of the assay. Also, 

during follow-up no raised hPL level was 
found in any of the 41 patients who were 
monitored sequentially. 

DISCUSSION 
There is a continuing need to derive markers 

demonstrable in ovarian tumours or in the 
plasma of patients with carcinoma of the ovary, 
which may give a guide as to future prognosis 
as well as providing indices to monitor the 
course of the disease. 

The detection of raised levels of hCG in 
50.8% of the patients with ovarian carcinoma in 
this study is consistent with other reports [lO- 
12,15,16]. However, from the data presented 
here there seems little evidence to support the 
hypothesis that the plasma hCG levels found at 
least in the majority of the patients studied 
were secreted by the tumours. First, it would be 
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expected that patients with no evidence of dis- 
ease would have a lower incidence of positive 
values, but no clear distinction was found be- 
tween patients of Groups I and II. Second, a 
correlation between hCG levels and the clinical 
course of the disease could only be established 
in two patients. Finally, no correlation was 
found between elevated levels and factors 
which are tumour-related. Only with meno- 
pause could a relationship be established. 

The specificity of some antisera to the p- 
subunit of hCG has been questioned and it has 
been stated that hLH interferes in the hCG- 
/3 RIA [13, 17, 22, 26-311. In fact, the majority 
of patients with raised hCG levels had had a 
relatively high hLH content. There remained a 
small group of patients in whom not only were 
hCG levels higher but also the hLH content 

the basis of cross-reactivity. However, the 
results with the immunoperoxidase staining in 
this group of tumours did not show a con- 
sistent correlation between demonstrable hCG 
at cellular level, where staining was always of 
low intensity, and plasma values. Thus no 
definite conclusion can be drawn and hCG may 
be an ectopic product in a minority of tumours. 

Using a specific and highly sensitive hPL RIA 
we were unable to confirm the reported ab- 
normal levels of hPL found in patients with 
ovarian carcinoma. 

It can be concluded, therefore, that the 
measurement of circulating hCG and hPL is of 
no clinical utility in the management of patients 
with carcinoma of the ovary. 
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