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The frequency of ectopic production of human chorionic gonadotropin 
(hCG) was determined in 125 Ugandan patients with hepatocellular car- 
cinoma. Seventeen, or I3.6%, had measurable serum levels of hCG. The hCG- 
positive group was older and had a lower incidence of the presence of 
alpha-fetoprotein than did the hCG-negative group (p < 0.05). There was 
no correlation between the presence of hCG and the presence or absence of 
elevated serum proline hydroxylase activity, hepatitis-associated antigen or 
antibody, cirrhosis, or the length of survival. Thus, the presence of hCG in 
the blood of a patient with hepatocellular carcinoma does not alter his prog- 
nosis. Its utility as a marker for the early diagnosis of hepatocellular carcinoma 
and other neoplasms and for following the effect of therapy remains to be 
determined. 

E HAVE RECENTLY REPORTED A 16% INCI- 
dence of ectopic secretion of human 

chorionic gonadotropin (hCG) among Ameri- 
can patients with primary hepatocellular car- 
cinoma.' The clinical information available 
in that retrospective study was not sufficient to 
allow correlations between clinical parameters 
and the presence or absence of hCG. Since 
primary hepatocellular carcinoma is a com- 
mon neoplasm in East Africa,lB the large group 
of these patients studied at the Uganda Can- 
cer Institute, Kampala, Uganda, offered an 
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ideal population in which these comparisons 
could be made. 

MATERIALS AND METHODS 

Patients: One hundred and twenty-five 
Ugandan, Africian patients with hepatocellu- 
lar carcinoma and 97 control patients with a 
variety of non-neoplastic diseases, including 27 
patients with cirrhosis, were studied. All pa- 
tients were evaluated at the Solid Tumor 
Centre of the Uganda Cancer Institute or at 
New Mulago Hospital, Kampala, Uganda. 
Among the 125 patients with hepatocellular 
carcinoma, the diagnosis was established by 
previously described criteria' in biopsy or ne- 
cropsy specimens from 90 patients, and by 
clinical6 or serologic12 criteria in the remain- 
ing 35 patients. 

Blood samples: Serum samples were col- 
lected in Kampala, frozen at -2OC, and trans- 
ported to Bethesda in dry ice where they were 
stored at -16C until assayed. 

Determinations: Serum levels of hCG 
were measured by a previously described dou- 
ble antibody radioimmunoassay which specifi- 
cally and selectively measures hCG in the 
presence of physiologic concentrations of 
human luteinizing hormone." It has a sensi- 
tivity of 1 ng or 5 m IU of hCG/ml of serum 
or plasma relative to the Second International 
Standard for hCG.'4 When there was enough 
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serum, positive samples were remeasured on a 
subsequent assay. 

Serum alpha-fetoprotein (AFP),l2 proline 
hydroxylase activity (PH),B hepatitis B antigen 
(HBAg)," and antibody to hepatitis B antigen 
(anti-HBAg)lT were also measured. Histopath- 
ologic tumor differentiation was judged on a 
three point scale (good, moderate, poor). 
Functional-anatomic staging was accom- 
plished by previously described criteria.18 

Statistical analysis: Student's two-tailed t 
test was utilized to compare the mean age and 
length of survival between hCG-positive and 
hCGnegative groups, and the chi-square test 
was used to compare the two groups when two 
or more choices existed for each variable. A 
significant difference for both tests was consid- 
ered to be present when p 5 0.05. 

RESULTS 

Two of the control patients had detectable 
hCG. One was a 30-year-old woman with shi- 
gellosis and the second was a 49-year-old 
woman with biopsy-proven cirrhosis. 

As shown in Table 1, 17 (13.6%) of the 125 
hepatoma patients had measurable circulating 
hCG. The mean age of the hCG-positive 
group was significantly greater than that of 
the hCG-negative group and no patient below 
the age of 32 had circulating levels of hCG, 
whereas 20 of the 125 hepatoma patients 
had measurable circulating hCG. The mean 
age of the hCG-positive group was signifi- 
cantly greater than that of the hCG-negative 
group and no patient below the age of 32 had 
circulating levels of hCG, whereas 20% of the 
hCG-negative group were below this age. Pa- 
tients in the hCG-positive group were AFP- 
positive significantly less frequently than the 
hCG-negative group. When AFP was present, 
no difference was noted in the quantitative 
level distribution between the groups. There 
was no significant difference between the two 
groups in sex ratio, method of diagnosis 
(biopsy or clinical), mean survival, presence or 
absence of cirrhosis or the presence or absence 
of PH elevations, HBAg, or anti-HBAg 
(Table 1). The number of patients in the 
hCG-positive group in which the degree of 
tumor differentiation or presence or absence 
of liver cell dysplasia were known was too 
small to apply tests of statistical significance. 
None of the hCG-positive male patients had 
gynecomastia. 

The frequency distribution of hCG levels 

was: 47.lL0J, with levels of 1-5 ng/ml; 23.5y0 
with levels of 6-10 ng/ml; 6.9% with levels of 
11-15 ng/ml, and 23.5% with levels greater 
than 16 ng/ml. 

Multiple samples were obtained from 19 pa- 
tients throughout the disease, over periods of 
0.5 to 11 months. 'Of the five hCG-positive pa- 
tients, four were not treated and demon- 
strated some spontaneous fluctuations in the 
levels of circulating hCG, at times becoming 
undetectable. One patient was treated with 
multiple courses of intravenous dichlorome- 
thotrexate. After the first and second courses 
of therapy, hCG was no longer detected but 
reappeared during her third course of therapy 
and subsequently disappeared. There was no 
evident clinical antitumor effect16 of dichloro- 
methotrexate in this patient, and her disease 
progressed despite the absence of measurable 
quantities of hCG in her serum prior to her 
death. In none of the five hCGpositive pa- 
tients was there a correlation with changes in 
the AFP or PH levels and the levels of hCG. 
hCG was not detected in any of the longitudi- 
nal samples from the remaining 17 patients. 

DISCUSSION 

Ectopic production of hCG occurs in pa- 
tients with a wide variety of malignant neo- 
plasms, especially those with carcinoma of the 
stomach, liver, pancreas, and breast, and pa- 
tients with multiple myeloma and malignant 
melanoma.' Isolated case reports have noted 
isosexual precocious puberty in male children8 
and feminization in men8 with high circulat- 
ing levels of gonadotropins in association with 
a neoplasm. In no prior study, however, were 
there sufficient numbers of patients to attempt 
to correlate the presence or absence of ectopic 
gonadotropins with survival or other clinical 
or biochemical parameters. 

In  this study, the only significant difference 
between those patients who had detectable 
levels of hCG and those who did not was a 
higher mean age in the former and a lower 
frequency of the presence of AFP. The in- 
verse correlation of age and presence of AFP 
in patients with hepatocellular carcinoma has 
been noted previously.lJlJ6 There was no sta- 
tistical difference in the clinical course of dis- 
ease in the two groups, nor were their signifi- 
cant differences in the presence or absence of 
antecedent cirrhosis, elevated levels of PH, or 
HBAg or anti-HBAg. 

Since hCG is normally present in the blood 
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Sex ratio (male: female) 
Method of diagnosis 

Biopsy 
Clinical 

Mean age 

Median age 

Mean survival (diagnosis to death) 
Cirrhosis 

present 
absent 
unknown 

Qualitative AFP 
present 
absent 

Quantitative 
negative 
less than 0.5 pglrnl 
0.5-10 
11-100 
greater than 100 
not determined 

Proline hydroxylase 
normal 
elevated 
not determined 

HBAg 
present 
absent 
not determined 

Anti-HBAg 
present 
absent 
not determined 

good 
moderate 
poor 
unknown 

Stage 
I 
I1 
I11 
unknown 

Tumor differentiation 

With metastasis 

17 

2.4:l 

9 
8 

46.6 
50 

1.5 

1 
3 

13 

9 
8 

8 
0 
1 
2 
5 
1 

1 
12 
4 

5 
11 
1 

7 
8 
2 

1 
4 
3 
9 

0 
8 
5 
4 

2 

TABLE 1. Comparison of hCG-Positive and hCG-Negative Patients as to Certain Clinical, Pathologic, and 
Serologic Parameters 

hCG-Posi tive hCG-Negative 
N (per cent) N (per cent) 

Number of patients (13.6%) 

(52.9%) 
(47.1%) 
years 

years 
months 

(5.9%) 
(17.6%) 
(76.5%) 

(52.9%) 
(47.1%) 

(47.1%) 

(5.9%) 
(11.8%) 
(29.4%) 
(5.9%) 

(5.9%) 
(70.6%) 
(23.5%) 

(29.4%) 
(64.7%) 
(5.9%) 

(41.2%) 
(47.1%) 
(11.8%) 

(5.9%) 
(23.5%) 
(17.6%) 
(52.9%) 

(47.1%) 
(29.4%) 
(23.5%) 
(11.8%) 

108 
3.9:l 

81 
27 
40.5 

40 

2.4 

37 
19 
52 

71 
37 

37 
3 

12 
21 
29 
6 

28 
70 
10 

58 
50 
0 

39 
68 

1 

15 
41 
22 
30 

17 
53 
26 
12 

15 

(86.4%) 

(75%) 
(25%) 
years* 
years 

months 

(34.3%) 
(17.6%) 
(48.1%) 

(65 ' 7%) 
(34.3%)* 

(34.3%)* 
(2.8%) 
(11.1%) 
(19.4%) 
(26.9%) 
(5.6%) 

(25.9%) 
(64.8%) 
(9.3%) 

(53.7%) 
(46.3%) 

(36.1%) 
(63.0%) 
(0.9%) 

(13.9%) 
(38.0%) 
(20.4%) 
(27.8%) 

(15.7%) 
(49.1 %I 
(24.1%) 
(11.1%) 
(13.9%) 

* Significant at the 0.05 level. 

only during pregnancy, the detection of hCG menopausal women, castrate men, patients 
in two control patients is troublesome. In our with non-neoplastic diseases, and random 
previous study,' 848 control blood samples blood bank donors) were examined and three 
from a wide variety of sources (pre- and post- were positive for hCG. These three samples 
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were derived from female blood bank donors 
in the reproductive age range in whom an in- 
tercurrent pregnancy could not be ruled out. 
In the present study, the 30-year-old woman 
with shigellosis may have been pregnant; the 
hCG levels in her blood corresponded to those 
found in early pregnancy, 10-12 days after 
conception. It is not likely that the 49-year-old 
woman with cirrhosis, but without obvious he- 
patocellular carcinoma, was pregnant. A more 
interesting possibility is that she was harbor- 
ing a subclinical tumor, since cirrhosis is fre- 
quently associated with the subsequent devel- 
opment of hepatocellular carcinoma? If this 
proves to be the correct explanation, then 
hCG may serve as a useful tumor marker for 
the early diagnosis of hepatoma. 

Spontaneous fluctuations in hCG levels and 
the progression of disease despite disappear- 
ance of measurable amounts of hCG in the 
serum of patients with hepatocellular carci- 
noma may limit its usefulness as a biochemical 
marker in following therapy, although too few 
patients were followed serially to allow accu- 
rate conclusions in this regard. These fluctua- 

tions may actually represent "periodic hor- 
monogensis" a term coined by Bailey2 to 
describe the periodicity in function of a hor- 
mone-producing neoplasm. The discordance 
between changes in hCG levels during therapy 
and progression of disease has also been 
noted previously in a patient with hepato- 
blastoma3 and patients with testicular terato- 
carcinoma (unpublished data). This situa- 
tion is quite different from that seen with 
gestational trophoblastic neoplasms in which 
hCG levels serve as an excellent marker of dis- 
ease activity.10 

We conclude that hCG is a useful, though 
nonspecific, biochemical marker for the diag- 
nosis of hepatocellular carcinoma, especially 
in the AFP-negative patient, and that its pres- 
ence does not alter the patients' prognosis. 
Further studies are required to establish its 
utility in the early diagnosis of occult hepato- 
cellular carcinoma and other nontrophoblastic 
neoplasms and its ability to serve as a quanti- 
tative marker of disease activity for following 
the effects of therapy. 
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