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Table 2: Response to Somatostatin Analogue SMS 201~995

in Patients with TSH~SecretingPituitary Adenomas

Results represent average levels 4 hours after each injection over 3 days. Note that patient C, who
became euthyroid, had a substantial fall in a-subunit levels but not in TSH levels - see text.
(Modified from Comi et al,:lIl with permission.)

Patient Thyrotropin (~D/mI)

Saline 8M8 201-995

Treatment of
TSH-ProducingAdenomas

Diagnosis of Other
GPH-Producing Adenomas

more accurately than did the
TSH level. This patient became
clinically and biochemically eu­
thyroid with no change in TSH
levels, but with a decrease in
a-subunit levels.

While the majority of clinically
nonfunctioning pituitary adeno­
mas have evidence of GPH pro­
duction when studied in vitro,
in vivo hypersecretion of intact
GPHs or free subunits is less
frequent. (See Figure 2.) The
most commonly described se­
rum elevations are of a-subunit
and FSH. 15,26,34,35 The preva-
1ence of a-subunit elevation is
not precisely known, but most
studies have found this to be
quite low. 16, 36-38 Snyder, how-
ever, described a series of
patients with clinically non­
functioning pituitary tumors in
whom the prevalence of a-sub­
unit hypersecretion was 23%.10
In our study of 63 patients
with clinically nonfunctioning
adenomas, we found 17% to
have elevated serum levels of
a-subunit12 (Table 3). All pre­
viously published studies were
performed using polyclonal
anti-a-subunit antibodies hav­
ing variable cross-reactivity
with intact glycoprotein hor­
mones. We used a recently
developed monoclonal anti-a­
subunit antibody with very
high sensitivity and specificity
to further study our group of
pituitary tumor patients. With
this assay, an additional three
of the 63 patients were found to
have a-subunit hypersecretion,
raising the prevalence to 22%
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essential. TSH is known to be
regulated by both dopamine and
somatostatin, and this regula­
tion has provided a rationale for
the use of analogues of these
substances in the treatment of
TSH adenomas. There are few
reports of long-term follow-up of
patients with TSH adenomas
treated with dopamine ana­
logues, and the results have
been inconsistent. However,
several patients have now been
treated with the somatostatin
analogue, octreotide.4, 30-33 Doses
from 50 f.1g twice a day to 100 Ilg
three times a day have been
used. In all cases, there was
clinical improvement and a de­
crease in thyroid hormone lev­
els, usually into the normal
range. In these patients, serum
a-subunit levels decreased in
parallel with TSH levels. Table
2 shows the TSH and a-subunit
responses in five patients with
TSH adenomas studied by Comi
and colleagues. 3o In one case
(patient C), the a-subunit re­
sponse to treatment reflected
the clinical status of the patient
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Alpha-subunit has been found
to be a useful tumor marker in
the treatment and follow-up of
patients with TSH adenomas.
Because of alterations in TSH
bioactivity, neither tumor size
nor prognosis has been shown
to correlate wen with pretreat­
ment TSH levels. However, in
the nine patients reported in
detail by Gesundheit et aI,
markedly elevated serum a­
subunit levels predicted a less
favorable therapeutic outcome
and correlated with tumor size
somewhat better than did TSH
levels. 3 Conversely, patients
who were surgically cured
showed long-term normaliza­
tion of a-subunit levels.

While surgery is the first line
of therapy for TSH adenomas,
this approach is often not cura­
tive. Therefore, the develop­
ment of adjunctive medical
treatments for these tumors is
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DIAGNOSIS OF OTHER GLYCOPROTEIN
HORMONE·PRODUCING PITUITARY TUMORS

ICTorMRI I

Tumoral mass effect
Hypopituitarism

Mild hyperprolactinemia

subunit hypersecretion. 12, 29
Postmenopausal women with
pituitary tumors and normally
elevated gonadotropins may
also be found to have abnormal­
ly high serum a-subunit levels
when compared with post­
menopausal controls. Since (X­

subunit levels do not vary ap­
preciably across the menstrual
cycle except at the midcycle
surge,40 any elevation above the
normal range in premenopausal
women may be significant.

It has been reported that pa­
tients with GPH adenomas may
hypersecrete gonadotropins in
response to TRH administra­
tion and that this test may be
useful in the diagnosis of these
tumors. lO However, the free a­
subunit response to TRH in tu­
mor patients has been even less
consistent than that of LH,
FSH and LH13 and may not be
helpful diagnostically.41,42

Gonadotropin
or subunit Tissue Dx

hyperresponse
to TRH

Serum
FSH

LHB, LH i
Serum

a-subunit i

Treatment of Other
GPH..Producing Adenomas

Figure 2. Flow diagram illustrating general approach to the diagnosis of pituitary adenomas that
produce glycoprotein hormones other than TSH. See text for details.

group of patients. Many post­
menopausal women with pitu­
itary tumors are found to have
abnormally low serum gonado­
tropin levels (in the premeno­
pausal range). In these pa­
tients, a-subunit levels are
appropriately compared with
those of normal premenopausal
rather than postmenopausal
controls in order to define (X.-

(see Table 3). Thus, the mono­
clonal assay may prove to be
even more useful in the diagno­
sis ofGPH tumors.

Because postmenopausal
women have physiologically el­
evated levels of gonadotropins
as well as of a-subunit, the pre­
operative diagnosis of GPH or
subunit hypersecretion may be
particularly difficult in this
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Serum a-subunit levels have
been shown to decrease after
surgical resection or radiation
therapy of GPH tumors that
hypersecrete a-subunit. 37, 39, 43

Furthermore, post-treatment
rises in these levels may corre­
late with tumor regrowth.
Thus, the presence of an ele­
vated a-subunit level prior to
therapy may provide an addi­
tional means for assessing the
success of surgical or radio­
therapeutic treatment. A rise
in post-treatment a-subunit
levels may signal tumor
growth or recurrence prior to
any other clinically detectable
change and should prompt a
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'!' Elevated serum a-subunit concentration ~ > 2 SD above mean control concentration.
t High gonadotropins ~ serum LH and/or FSH > 30 lUlL. (Modified from Oppenheim et al,12 with

permission. )

Table 3: Number of Patients with Clinically Nonfunctioning
Pituitary Tumors and Elevated Serum a-Subunit Concentration

by Monoclonal and Polyclonal Antibody Assays*

No. (%)

n Monoclonal Polyclonal

Men 35 9 (26) 6 (17)

Women < 45 years 11 2 (18) 2 (18)

Women> 50 years
Low gonadotropins 10 2 (20) 2 (20)

High gonadotropinst 7 1 (14) 1 (14)

Total 63 14 (22) 11 (17)

radiologic evaluation.
Because GPH adenomas are

usually large at the time of
their presentation, surgical
adenomectomy rarely provides
definitive cure. Furthermore,
while postoperative radiation
may control growth of residual
tumor, there is a considerable
time delay between treatment
and therapeutic effect, as well
as the possibility of radiation­
related hypopituitarism.
Therefore, it would be im­
portant to develop effective
medical therapies for these tu­
mors. 44 However, there have
been no controlled trials of any
medical treatment, nor has
there been any definitive corre­
lation of in vivo or in vitro se­
cretory characteristics of treat­
ed tumors with their response
to therapy. Nonetheless, ana­
logues of the hypothalamic reg­
ulatory substances dopamine,
GnRH and somatostatin have
all been used in attempts to es­
tablish a medical therapy for

GPH adenomas. In this con­
text, a-subunit has been a use­
ful marker of tumor response to
treatment.

Acute administration of do­
pamine or bromocriptine can
decrease GPH and subunit se­
cretion in vivo and in vitro in
both normal subjects and pa­
tients with GPH adenomas.
However, reports of long-term
therapy of these tumors with
bromocriptine have not shown
consistent clinical results. Few
of these reports provide either
complete biochemical charac­
terization of the treated tu­
mors, or careful correlation of
serum hormone levels with
clinical response. In two re­
ports, Klibanski and co-workers
studied a total of five patients
with GPH-secreting pituitary
adenomas and elevated serum
a-subunit levels treated with
bromocriptine.45 ,46 In four of
these patients, a-subunit levels
fell to normal, and two showed
a moderate degree of tumor

shrinkage after 6 weeks of
bromocriptine administration
(Table 4). As yet, no large se­
ries of well-characterized GHP
adenoma patients treated with
dopamine analogues has been
published.

Somatostatin can also regu­
late GPH and subunit secre­
tion under a variety of condi­
tions' and somatostatin
receptors have been found to
be present on GPH adenoma
cell membranes. Thus, long­
acting analogues of somatosta­
tin may be potentially useful
therapeutic agents in the
treatment of these tumors.
Sassolas and colleagues32 and
Vos and co-workers47 have
treated patients with GPH tu­
mors and elevated a-subunit
levels with octreotide, with
variable clinical and bio­
chemical responses. A larger
group of patients with well-de­
fined GPH tumors must be
studied in order to establish a
therapeutic role for somatosta­
tin analogues in this disorder.

While acute or pulsatile ad­
ministration of GnRH causes
stimulation of gonadotropin
and GPH subunit secretion,
chronic administration of
GnRH or of its long-acting ag­
onist analogues produces pitu­
itary desensitization with a
subsequent decrease in go­
nadotropin secretion. This ef­
fect has been used to lower go­
nadotropin secretion in a
variety of gonadotropin-depen­
dent disorders, and has pro­
vided a rationale for the treat­
ment of GPH adenomas with
long-acting GnRH agonists.
The few patients reported thus
far have shown a variable re­
sponse to such treatment.4S-51

Klibanski et al studied five pa-
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Note that in patients A, B, C and E, a-subunit levels fell to normal with treatment. (Modified from
Klibanski et al,45 with permission [patients A-Dl, and from Klibanski et al,4li with permission [patient EJ.)

Table 4: Serum a-Subunit Concentrations
in Five Patients with GPH Adenomas

During Chronic Bromocriptine Administration

a-Subunit (ng/ml)
Baseline Bromocriptine

been found in girls with preco­
cious puberty,53 men with pros­
tate cancer,54 and normal post­
menopausal women treated
with GnRH agonists. 55 The
cause of this phenomenon re­
mains to be elucidated. Use of
potent GnRH antagonists may
also provide an approach to the
medical treatment of GPH-pro­
ducing pituitary adenomas. 56

Summary

TSH- and other GPH-secreting
pituitary adenomas co-secrete a­
subunit. Serum determination
of this hormone subunit may be
useful in the diagnosis and fol­
low-up of patients with such tu­
mors. An elevated a-subunit
level and an elevated a-subunit:
TSH molar ratio may help dis­
tinguish TSH adenomas from
other forms of hyperthyro­
tropinemic hyperthyroxinemia.
Preoperative diagnosis of GPH­
secreting clinically nonfunction­
ing tumors may be facilitated by
the finding of an elevated a-sub­
unit level. This is especially
true in postmenopausal women
in whom the diagnosis may be
difficult because of their physio­
logic elevation of intact gonado­
tropins. Alpha-subunit levels
may reflect clinical responses to
therapy and may provide a use­
ful tumor marker for the devel­
opment of medical treatments
for GPH adenomas.
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Patient

tients with GPH adenomas. 52
Although the response of intact
gonadotropins to GnRH ana­
logue administration was incon­
sistent, a persistent stimula­
tion of a-subunit secretion was
seen in all patients, whether or
not they had basal elevation of
a-subunit levels (Table 5). This
persistent agonist effect upon
a-subunit secretion has also

Table 5: Serum Hormone Responses to Chronic LHRH Analogue Administration

Dose Duration LH (lUlL) FSH (lUlL) a-Subunit (ng/roD
Patient (/-lglkg/day) (weeks) Pre Post Pre Post Pre Post

A 8 4 7.3 ± 0.8 5.4 ± 0.6 12.6 ± 1.9 15.5 ± 2.0 2.8 ± 0.2 5.1 ± 0.7
B 8 4 27.1 ± 2.6 196.0 ± 14.1 3.0 ± 0.3 35.4 ± 2.5 5.2 ± 1.3 18.5 ± 3.4
C 32 8 21.2 ± 3.4 1.0 ± 0.3 33.7 ± 5.0 5.3 ± 0.9 1.4 ± 0.2 3.2 ± 0.2
C 8 8 21.7±0.7 1.5 ± 0.1 31.3 ± 1.6 6.7 ± 0.5 1.0 ± 0.2 3.2 ± 0.5
D 32 8 13.5 ± 2.5 28.5 ± 5.6 12.8 ± 1.5 65.6 ± 1.5 0.5 ± 0.3 4.1 ± 0.4
E 32 8 7.4 ± 1.9 5.3 ± 0.8 5.6 ± 0.7 2.2 ± 0.7 18.4 ± 2.6 33.3 ± 3.6

Mean values of every 10-minute sampling for 12 hours in patients A and C-E and every 10 minutes for 8 hours in patient B. Pre and post refer to mean
hormone levels before and after chronic LHRH analogue administration. Values are the mean ± SD. Note that all patients had an increase in a-subunit levels.
(Reprinted from KIibanski et al,52 with permission.J
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