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CASE REPORT

Pasireotide after Surgery for Persistent
Cushing's Disease
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Abstract

Introduction: Cushing's disease (CD) is characterized by multiple complications, particularly due to the condition
itself, but also as a result of curative treatment. Nowadays, transsphenoidal surgery is considered the first-line
therapy. Persistent hypercortisolism requires the initiation of medical therapy in order to limit the consequences
of the disease. A common complication of pasireotide treatment is type 2 diabetes mellitus. We present a case of
persistent Cushing's disease after transsphenoidal adenomectomy and pasireotide therapy, evaluated in several
medical centers. Case presentation: A 27-year-old female was referred to our clinic for weight gain, hypertensi-
on, transient headache and recurrent depression. Clinical examination revealed plethoric moon face, purple striae,
hirsutism with a Ferriman-Gallwey score of 14, acanthosis nigricans. The hormonal profile showed high ACTH
(adrenocorticotropic hormone) levels (of 110.6 pg/mL, normal: 7.2-63.3 pg/mL), high urinary free cortisol (UFC) (of
846.5 ug/24h, normal: 50-190 pg/24h) and serum cortisol, accompanied by non-suppression of cortisol after the
1 mg DXM (Dexamethasone) suppression test (of 26.6 pg/dL, normal: 18 pg/dL) and adequate suppression after
the overnight 8 mg DXM test. Pituitary MRI (Magnetic Resonance Imaging) revealed a microadenoma measuring
4.3/4.4/6.2 mm. Transsphenoidal adenomectomy was recommended. After surgery, the patient developed multiple
pituitary hormone deficiency, without significant remission of hypercortisolism. Pasireotide therapy was initiated,
followed by inadequate control of hypercortisolism and the onset of type 2 diabetes mellitus, requiring oral antidi-
abetic agents and insulin. Conclusion: In persistent Cushing's disease, the challenge lies in identifying the optimal
therapeutic methods in order to achieve a cure while, at the same time, limiting their side effects. Careful long-term
follow-up by a multidisciplinary team is required.
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Rezumat

Introducere: Boala Cushing este caracterizata de complicatii multiple, in mod particular din cauza bolii, dar si ca
rezultat al tratamentului curativ. In prezent, chirurgia transfenoidala este considerata tratamentul de prima linie.
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Hipercortizolismul persistent necesita initierea tratamentului medicamentos, pentru a limita consecintele bolii. O
complicatie comuna a tratamentului cu pasireotide este diabetul zaharat de tip 2. Prezentam un caz de boala Cus-
hing persistenta dupa adenomectomia transsfenoidala si terapia cu pasireotide, evaluat in cateva centre medicale.
Prezentare de caz: O femeie de 27 de ani a fost trimisa catre clinica noastra pentru castig ponderal, hipertensiune,
dureri de cap tranzitorii si depresie recurenta. Examenul clinic a aratat facies in luna pling, pletoric, vergeturi, hirsu-
tism cu un scor Ferriman-Gallwey de 14, acanthosis nigricans. Profilul hormonal a relevat niveluri crescute de ACTH
(110,6 pg/mL, normal: 7,2-63,3 pg/mL), cortizol liber urinar (846,5 pg/24h, normal: 50-190 pg/24h) si cortizol seric,
insotite de lipsa de supresie a cortizolului dupa 1 mg dexametazona (testul de supresie): 26,6 ug/dL, normal: 18 ug/
dL si o supresie adecvata dupa testul nocturn cu 8 mg dexametazona. RMN-ul hipofizei a aratat un microadenom
masurand 4,3/4,4/6,2 mm. Adenomectomia transsfenoidala a fost recomandata. Dupa interventia chirurgicala, pa-
cienta a dezvoltat insuficienta hipofizara multipla, fara o remisiune semnificativa a hipercortizolismului. A fost initiat
tratamentul cu pasireotide, urmat de un control inadecvat al hipercortizolismului si instalarea diabetului zaharat de
tip 2, necesitand tratament cu antidiabetice orale si insulind. Concluzie: in boala Cushing persistentd, dificultatea
consta in identificarea metodelor terapeutice optime pentru a obtine vindecarea, in acelasi timp cu limitarea efec-
telor secundare. Urmarirea atenta de catre o echipa multidisciplinara se impune.

Cuvinte cheie: chirurgie, boala Cushing, diabet zaharat, pasireotide.

INTRODUCTION b), normal blood pressure (of 115/80 mmHg) under

triple-combination therapy: calcium blockers, angio-
tensin-converting enzyme inhibitor and diuretic.

'The hormonal profile showed high levels of serum
cortisol and UFC, broken cortisol circadian rhythm,

Although it is a rare disease, the increased morbidity
associated with CD requires multiple therapeutic
approaches, especially in case of persistent hypercorti-
solism. The first-line treatment is represented by transs-
phenoidal surgery, but medical therapy is a sustainable
option in case of recurrent or persistent CD, when
surgery is contraindicated or until radiation therapy
has taken full effect’. Pasireotide is a new-generation
multi-receptor-targeted somatostatin receptor ligand
used in the treatment of CD, but its effect on glucose
metabolism should be taken into consideration when
choosing the best treatment option for each patient®.

CASE PRESENTATION

A 27-year-old female was referred to our clinic for
weight gain (50 kg in 8 years), occipital headache with
frontal and retro-orbital radiation, fatigue, dyspnea,
perspiration, mood swings corresponding to recurrent
depressive episodes, worsening of hirsutism and the
appearance of purple-red striae on the lower abdomen,
thighs and under the breasts.

Her medical history revealed high blood pressure
diagnosed 2 years prior and primary hypothyroidism.

Clinical examination revealed stage II obesity: wei-
ght of 100 kg, height of 164 cm, BMI (body mass
index) of 36.73 kg/m?, central distribution of adipo-
se tissue, supraclavicular fat pads and buffalo hump,
axillary and cervical acanthosis nigricans, hirsutism Figure 1A,B. Clinical presentation of a female patient diagnosed

. . . with Cushing' disease: central distribution of adipose tissue, supra-
correspondlng toa Ferrlman-Gallwey score of 14, skin clavicular fat pads, buffalo humpand purple-red striae on the lower

hyperpigmentation at the elbows and knees (Figure 1a,  abdomen.
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Table 1. Preoperative endocrine and biochemical parameters of a 27 year old female patient with Cushing disease

Parameter Value Normal Units

RBC 5518 4-5 10M2/L

Hct 51.6 37-47 %

Hgb 17.3 12-15.5 g/dL

WBC 11.36 4-10 1079/L

PLT 225 150-400 10%9/L
Glucose 113 74-106 mg/dL
Cholesterol 254 <200 mg/dL
Triglycerides 180 <150 U/L

Morning plasma cortisol 28.4 =25 pg/dL

Plasma cortisol 11pm 20.1 2.5-13 pg/dL

ACTH 110.6 7.2-63.3 pg/mL

UFC 846.5 50-190 ug/24h
Morning plasma cortisol* 26.6 <1.8 pg/dL
Morning plasma cortisol** 9.59 <50% *** pg/dL

Total testosterone 0.66 0.2-0.75 ng/mL
DHEA-S 5.66 0.9-36 pg/mL

TSH 0.6 *xxx 0.4-4 plU/mL

FT4 0.98 #xxx 0.89-1.76 ng/dL

ATG 12.4 <60 U/mL

ATPO 14.3 <b0 U/mL

PRL 38.8 1.3-20 ng/mL

Insulin 15.2 2-28.4 pu/mL
HOMA-IR 4.24 <2.5

RBC-= red blood cells; Het= hematocrit; Hgb= hemoglobin; WBC= white blood cells; PLT= platelets; *after the overnight 1mg Dexamethasone test; **after the overnight 8 mg Dexametha-
sone suppression test; ***a more than 50% reduction; ACTH= Adrenocorticotropic Hormone; DHEA-S= dehydroepiandrosterone-sulfate; UFC= Urinary Free Cortisol; TSH=Thyroid-Stimulat-
ing Hormone; FT4=Free Thyroxine; »+*+50 ug/day Thyroxine therapy; ATG = anti-thyroglobulin antibodies; ATPO=anti-thyroid peroxidase antibodies; PRL= prolactin; HOMA-IR= homeostatic
model assessment of insulin resistance.

high ACTH levels accompanied by non-suppression
of morning cortisol after the 1 mg DXM suppression
test but with adequate suppression after the overnight
8 mg DXM suppression test, normal testosterone le-
vels with high DHEA-S (dehydroepiandrosterone-
sulfate), high prolactin levels, insulin resistance with a
HOMA-IR (homeostatic model assessment of insulin
resistance) score of 4.24 (normal<2.5), negative thyroid
autoantibodies and normal thyroid function under thy-
roid replacement therapy (Table 1).

Biochemical workup revealed polycythemia, leuko-
cytosis, fasting hyperglycemia, hypercholesterolemia
and hypertriglyceridemia (Table 1). Pituitary MRI was
performed, revealing a right pituitary microadenoma
measuring 4.3/4.4/6.2 mm, with the pituitary stalk dis-
placed to the left (Figure 2). Abdominal Computer to-
mography (CT) showed bilateral adrenal hyperplasia.
The diagnosis of Cushing’s disease was established and
transsphenoidal adenomectomy was recommended.
Because the patient initially refused surgery, treatment
with pasireotide was initiated at a dose of 0.6 mg twice
daily. After 18 months she experienced spectacular wei-

Figure 2. Preoperative contrast-enhancedpituitary MRI scan of a
27-year-old woman diagnosed with Cushing's disease: pituitary ; .
microadenoma measuring 4.3/4.4/6.2 mm. Coronal plane. ght loss of 32 kg, her blood pressure normalized, requi-
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ring the cessation of antihypertensive therapy, but no
significant reduction of ACTH and cortisol levels was
reported. Moreover, the patient developed type 2 dia-
betes mellitus that was progressively treated with three
antidiabetic drugs and insulin. After three months the
patient underwent transsphenoidal adenomectomy,
complicated with central diabetes insipidus which re-
mitted 2 months later and multiple pituitary hormone
insufficiency: thyroid stimulating hormone (TSH) de-
ficiency (of <0.004 pUl/mL, normal: 0.4-4pUl/mL),
gonadotropin insufficiency (FSH-follicular stimulating
hormone of 3.76 U/L, normal: 3.85-8.78U/L, LH-
luteinizing hormone of 1.84 U/L, normal: 2.12-10.9
U/L), somatotropin insufficiency (IGF1- insulin-like
growth factor 1 of 91.9 ng/mL, normal: 117-329ng/
mL). Consequently, thyroxine dose was increased and
combined oral contraceptive treatment was started.
Because no significant remission of hypercortisolism
was achieved, treatment with pasireotide 0.6 mg twice
daily was resumed three months later. Altered glyce-
mic profile with high glycosylated hemoglobin of 7.6%
(normal:4.8-5.6%) were reported after resumption of
treatment, suggesting the recurrence of type 2 diabetes
mellitus. In this case, a combination of the available
drug therapies may be an alternative for optimal disea-
se control, in order to limit the side effects.

DISCUSSIONS

Chronic elevation of cortisol levels leads to increased
morbidity by altering the metabolic profile and body
composition, inducing insulin resistance, muscle was-
ting, hypertension, fat maldistribution and neurop-
sychiatric disorders™. As a result, hypercortisolism
must be treated effectively and, if possible, definitively.

Even though transsphenoidal pituitary adenomec-
tomy provides adequate control of cortisol levels in 65-
90% of patients with CD, there are still patients who
need medical therapy. In recent years, there has been
increasing experience with first-line medical therapy,
such as pasireotide?.

There are studies showing a normalization of UFC
levels in 41.3% of 150 patients treated with various do-
sages of pasireotide over a 12-month period, establi-
shing a direct link between the lowering of the UFC
and the improvement of systolic and diastolic blood
pressure and tumor volume reduction*”.

Nevertheless, pasireotide has its adverse effects re-
lated to gastrointestinal symptoms and cholelitiasis,
consistent with other somatostatin analogs (SSA), and

a higher frequency of hyperglycemia®®®. In a meta-
analysis, mild side effects were observed in 39.3% of
patients and severe side effects were observed in 15.2%
of patients, respectively’.

Concerning the hyperglycemic effect associated with
pasireotide treatment, 73% of patients in a 12-month
trial and 68.4% of patients in a 6-month trial develo-
ped hyperglycemia as a side effect’!’. Our patient also
developed hyperglycemia related to pasireotide, parti-
ally controlled by insulin and oral antidiabetic drugs.
Moreover, treatment with Pasireotide was interrupted
18 months later due to partial control of hypercortiso-
lism and the patient underwent transsphenoidal ade-
nomectomy. After surgery, the glycemic parameters
were restored to normal levels, but the persistence of
glucocorticoid hypersecretion required further medical
therapy. The same side effect, impaired glucose meta-
bolism, reappeared and specific hypoglycemic therapy
was resumed.

Regarding the mechanisms of Pasireotide-induced
hyperglycemia, it has been reported that glucose meta-
bolism is associated with the disease pathophysiology
2. Pasireotide binds both to SST2 (somatostatin recep-
tor type 2) and SST5 (somatostatin receptor type 5),
but with higher affinity to SST5. Insulin secretion is
also mediated by SST2 and SST5%. As a result, the
hyperglycemic effects of Pasireotide in Cushing’s di-
sease are mainly due to its tendency to decrease incretin
and insulin secretion®. Moreover, uncontrolled hyper-
cortisolism in CD causes reduced insulin sensitivity
which cannot be counterbalanced by reduced insulin
levels associated with Pasireotide™.

Nonetheless, the hyperglycemic effect of Pasireotide
is transient and can be explained by its absent eftect
on insulin sensitivity and minimal effects on glucagon
secretion®.

In this case, a possible therapeutic approach would
be the association of dopaminergic agonists, even if
hyperprolactinemia has resolved postoperatively.

Regardless Cushing’s disease or adrenal Cushing’s
syndrome, surgery remains the first line of approach®%.
However, opposite to adrenalectomy, surgical pituitary
approach has a relatively low rate of success thus medi-
cal therapy is needed®%.

CONCLUSION

In conclusion, in case of persistent Cushing’s disease
the challenge lies in identifying the optimal therape-
utic methods in order to achieve a cure while, at the
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same time, limiting the side effects. Careful long-term
tollow-up by a multidisciplinary team is required for
each patient.

Compliance with ethics requirements: The authors
declare no conflict of interest regarding this article. The
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