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Abstract

TSH-and GH-secreting pituitary adenomas are rare and account for fewer than 1% [1,2]. Nowadays, neurosurgery is still considered to be the
first-line therapy for this kind of tumor [3]. In the meanwhile, pre-operative medical therapy with somatostatin analogues (SSA) is increasingly used
and considered highly effective in reducing thyroid-stimulating hormone (TSH) and growth hormone (GH) secretion [4]. This report described a rare
case of a TSH/GH co-secreting pituitary adenoma, which was initially noted as atrial fibrillation and heart failure. During the period of pre-operative
therapy with SSA, the patient was affected by rare side effects, hyperthermia and pancytopenia, which was deemed to be a kind of allergic reaction.
Then the patient took a transsphenoidal resection of the tumor. After the surgery, he was treated with radiotherapy, followed by methimazole and
dopamine agonists. Finally, his thyroid function fell back to normal, as well as his GH, insulin-like growth factor 1 (IGF-1) and complete blood count
(CBC). In summary, this patient had a rare and severe adverse reaction with the treatment of SSA and a serious risk of undergoing surgery due
to the cardiac complications. Fortunately, the patient’s disease was finally well controlled through rigorous preoperative preparation, successful
neurosurgery and postoperative radiotherapy followed by medical therapy, which should be attributed to the multidisciplinary collaboration.

Case Presentation

A 48-year-old man complained heat intolerance, palpitations
and excessive sweat in 2008, which he did not care too much.
In 2012, he complained of chest tightness, shortness of breath
after activities, and lower extremity edema. Gradually he cannot
be supine at night. Then the patient was referred to cardiology
department for evaluation, diagnosis with atrial fibrillation and
heart failure, treatment with digoxin, spironolactone, beta blocker,
warfarin, etc. Considering the symptoms and the heart problems,
thyroid function tests were conducted and revealed a TSH of 4.085
ulU/ml (normal range: 0.38-4.34). Free T3 and free T4 were 6.75
pg/ml (normal range: 1.8-4.1) and 4.73 ng/dl (normal range: 0.81-
1.89) respectively. Total T3 and total T4 increased accordingly. He
was subsequently referred to endocrinology for abnormal thyroid
function. Upon examination, the patient was noted to have coarse
facial features, skin thickening and enlargement of his hands and
feet. He also reported a dysfunction of sex. On review of symptoms,
he denied headaches or any recent vision loss. He did not have
exophthalmus. He had no significant medical history. His height was

166cm and weight was 62kg. His heart rate was 90bpm irregularly
and blood pressure was 120/72 mmHg.

Due to a suspicion for acromegaly, we checked growth hormone
elevated at 22.9 ng/ml (normal range: 0.03-10.00). Oral glucose
tolerance test (OGTT) showed the lowest level of GH was 16.7 ng/
ml, failed to be suppressed below 1ng/ml. IGF-1 was 214 ng/ml
(normal range for age: 94-252). Other pituitary function was also
assessed (Table 1). Furthermore, the patient was also noted to have
severe sleep apnea and impaired glucose tolerance. The formal
visual field test showed a visual field defect at the under peripheral
of the left eye. MRI of pituitary revealed a macroadenoma (maximal
diameter 23mm) (Figure 1). A thyroid ultrasound demonstrated a
goiter and multiple solid cystic nodules. In addition, the complete
blood count at admission revealed white blood cells 3.32*109/L,
neutrophil 1.81*109/L, hemoglobin 92 g/L,
93*109/L. We thought that might be related to hyperthyroidism or
hypersplenism resulted from the right heart failure.

and platelet
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Figure 1: Preoperative T1-weighted coronal and sagittal MRI showing a heterogeneously enhancing 2.3cm*2.2cm*2.1cm mass in the sella.

Table 1: Pituitary and thyroid hormonal profile at presentation.

Test Value Normal range
TSH 4.085 0.38-4.34 plU/ml
FT3 6.75 1.8-4.1 pg/ml
FT4 4.73 0.81-1.89 ng/dl
TT3 2.33 0.66-1.92 ng/ml
TT4 19.93 4.3-12.5 ug/dl
GH (basal) 229 0.03-10.00 ng/ml
GH (OGTT) 16.7 <1 ng/ml
IGF-1 214 94-252 ng/ml
Prolactin 1.9 2.64-13.13ng/ml
Cortisol (8am) 9.65 4.0-22.3pg/dl
ACTH (8am) 63 <46 pg/ml
24h urine cortisol 68 ug
FSH 12 mlU/ml
LH 7.3 mlU/ml

We did the octreotide inhibition test that a decrease of 43.5%
in TSH and 61% in GH were observed (Table 2). To control thyroid
hormone and GH hypersecretion and to reduce the risk of surgery, a
period of 4 months’ therapy with pre-operative SSA was carried out,
which began in January 2013. We gave the patient lanreotide 40mg
for five times then octreotide LAR 20mg twice. During the period,
the patient was intermittently observed high heat above 39-42
Celsius degree, just after the injection of SSA. Due to a suspicion for
being allergic to SSA, the patient was treated with dexamethasone
that intended to keep temperature normal. Unfortunately, after the
SSA therapy, the thyroid function was still abnormal, and the tumor
size did not significantly reduce (the mass size from 23*22*21mm

to 25*18*21mm). On June 15th, 2013, the patient was treated
with octreotide again, which caused his pancytopenia getting
worse (Table 3). We prescribed granulocyte colony-stimulating
factor (G-CSF) and prednisone (from 45mg qd to 15mg qd within
one month) to deal with that. After multidisciplinary discussion,
a week later after another injection of lanreotide, our patient
proceeded to transsphenoidal resection of the macroadenoma on
August 1st, 2013. Immunohistochemical staining of the adenoma
appearances that GH, TSH and prolactin (PRL) were positive, while
adrenocorticotropic hormone (ACTH), follicle-stimulating hormone
(FSH) and luteinizing hormone (LH) were negative (Figure 2).

Table 2: Octreotide inhibition test: hypodermic injection of octreotide 0.1mg twice at Oh and 8h, respectively.
Time Oh 2h 4h 6h 8h 12h 24h Inhibition Rate
TSH (ulU/ml) 3.729 3.069 2.446 2.378 2.229 2.294 2.107 43.50%
GH (ng/ml) 17.8 7.62 6.95 9.51 12.6 10.4 61.00%
Table 3: The treatment of patient’s pancytopenia during the therapy of SSA preoperatively.
Date WBC (x109/L) (4.0-10.0) | NEUT (x109/L) (2.0-7.5) | HGB (g/L)(120-160) | PLT(x109/L) (100-300) Medicine
09-06-13 3.73 2.23 144 90
18-06-13 2.55 1.43 115 72 6-15 octreotide
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28-06-13 8.22 6.82 120 71 6-27 G-CSF
01-07-13 1.93 1.11 114 68 Pred 45mg
05-07-13 5.59 4.55 126 94 Pred 35mg
08-07-13 3.15 2.3 119 64 Pred 30mg
14-07-13 4.39 3.29 129 84 Pred 25mg
23-07-13 3.73 2.26 144 72 Pred 15mg
30-07-13 441 2.88 148 67 07-25 lanreotide

Peking Union Medical University Hospital.

Figure 2: Higher power micrograph of the patient’s pituitary adenoma. Micrographs of Xiaoyan Chang and Yancai Liu, Department of Pathology,

One month after the surgery, the hyperthyroidism was
recurrence without an evidence of tumor recurrence from pituitary
imaging. We had a multidisciplinary discussion again and decided
to treat the patient with radiotherapy, which proceeded from 18th
September to 22nd October in 2013. However, two months of post

operatively, patient’s thyroid function still did not return to normal.

The next four years after surgery and radiotherapy, the
patient took methimazole initially whereas the efficacy was poor.

Considering of his severe side effect to SSA and his abnormal
thyroid function, we tried the treatment with dopamine agonists,
bromocriptine (2.5mg tid to 7.5mg tid) and subsequently
cabergoline (3mg qw to 2mg qw). Gradually, the patient’s thyroid
function fell back to normal, so did his GH, IGF-1 and CBC.

In September 2017, repeat MRI demonstrated no tumor
recurrence (Figure 3). In March 2018, the examination of thyroid
function, GH, IGF-1 and CBC were all normal.

Figure 3: T1-weighted coronal and sagittal MRI done 4 years after surgery.

Discussion

TSH- and GH- secreting pituitary adenomas are rare and account
for fewer than 1% of all pituitary adenomas. Our patient was
initially noted with atrial fibrillation and cardiac decompensation,
which was associated with poorly controlled hyperthyroidism [5].
It is rare that TSH secreting pituitary adenoma leads to severe
heart problems. But it is important to check a pituitary cause of
hyperthyroidism when the thyroid function shows elevated free T4

and/or T3 levels with a normal or unsuppressed TSH, because if

we misdiagnosed as primary hyperthyroidism or mistreated with
antithyroid drugs or thyroidectomy, the clinical symptoms would
get worse [6]. Early diagnosis and treatment of TSH-secreting
adenomas is critical in avoiding the neurological and endocrine

complications [7].

The first-line treatment of TSH and GH-secreting pituitary
adenomas is surgical resection. Pre-operative medical therapy with
somatostatin analogues (SSA) can reduce tumor size and control

thyroid hormone and GH hypersecretion, which is important to

American Journal of Biomedical Science & Research 324


https://biomedgrid.com/

Am ] Biomed Sci & Res

reduce the risk of surgery and perioperative thyroid crisis [8].
Pre-operative SSA treatment utilized to normalize GH and IGF-
1 levels and reduce the tumor size [9]. Overall, octreotide and
lanreotide are first-generation SSA and are effective in 90% of
patients with TSH-secreting adenoma and 20%-70% of patients
with acromegaly [10]. However, there seemed little efficacy in our
patient with octreotide and lanreotide. Kazuhiko [11] suggested
that the expression levels of the specific subtypes of somatostatin
receptors (sstr) mRNAs of TSH-secreting adenoma may be related
to the efficacy of treatment with SSA. Their findings demonstrated
that TSH-secreting adenomas express sstr2A predominantly, the
expression level of sstr5 mRNA may be a factor affecting the tumor
shrinkage by SSA against TSH-secreting adenomas. Additionally,
pasireotide (SOM230), as a novel multireceptor-targeted SSA [10],
and pegvisomant, a growth hormone receptor antagonist, may offer
the potential for efficacious disease control [12].

The most common adverse effect of SSA is gastrointestinal
symptoms, like constipation, flatulence, diarrhea, nausea and
abdominal pain. By inhibiting cholecystokinin secretion, SSA also
can lead to gallbladder sludge and gallstones. Other rare side effects
include injection-site erythema, pernicious anemia related to
vitaminB12 deficiency, and blood glucose problem [13]. However,
our patient occurred hyperthermia and pancytopenia, which
seemed like a kind of allergic reaction, just after every injection of
somatostatin analog. So far, there has been no report of SSA leading
to hyperthermia and pancytopenia, which we thought might be a
kind of severe adverse effect of SSAs from our patient. Honestly,
as for pancytopenia, we thought that might be related to the heart
problem or hyperthyroidism before the medical therapy. But the
pancytopeniagotworseimmediately after the injection of SSA, which
cannot be explained by the heart problem or hyperthyroidism. The
bone marrow biopsy suggested normal myeloproliferation. There
was no evidence of any infection. Meanwhile, after the anti-allergy
treatment with glucocorticoids, the patient’s body temperature
returned to normal and pancytopenia improved. Overall, allergic
reaction of SSA was highly suspected. Additionally, there was a case
report of TSH-secreting pituitary adenoma combined with Evans’
syndrome in 2015. The report suggested that an excess of thyroid
hormone itself promotes autoimmunity in Evans’ syndrome [14].
So, we also suspected that our patient’s pancytopenia might be
caused by autoimmune response partly.

Because of the side effect of SSA, after the surgery and
radiotherapy, the patient was treated with dopamine agonists
the

hyperthyroidism instead, which received a good efficacy. Medical

(bromocriptine followed by cabergoline) to control
treatment with dopamine agonists is a cornerstone of prolactin-
secreting tumors, which have also demonstrated some efficacy in

patients with GH- and TSH secreting adenomas recently [15].

In addition, the patient did a gene test, and we found the
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presence of variants of phosphodiesterase type 11A (PDE11A)
gene. Immunohistochemistry revealed PDE11A expression is
higher in somatotropinomas than in normal somatotrophs. But, the
normal expression of the enzyme in most tumor tissues together
with the lack of significant clinical phenotype suggests that these
variants might only marginally contribute to the development of
somatotropinomas [16].

Conclusions

TSH- and GH- secreting pituitary adenomas are rare. It is
important to evaluate thyroid function to patient with heart
problems and check pituitary imaging to the patient with
hyperthyroidism and a normal (non-sup pressed) TSH. Surgical
resection is the first-line treatment for both TSH and GH-
secreting pituitary adenomas. Pre-operative medical therapy with
somatostatin analogues (SSA) can reduce tumor size and control
thyroid hormone and GH hypersecretion. But our patient’s response
to SSA treatment was limited. In our case, the patient presented
rare and severe side effects of SSA, hyperthermia and pancytopenia,
which seemed like a kind of allergic reaction. Dopamine agonists
also have some benefits as maintenance therapy for postoperative
TSH- and GH- secreting pituitary adenomas. Genetically, variants of
phosphodiesterase type 11A (PDE11A) gene were observed in our
patient, but these variants might only have marginal contributions
to the development of somatotropinomas.
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