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Abstract

Purpose In the multinational, randomized, double-blind, Phase 3 B2305 study of patients with Cushing’s disease (CD;
ClinicalTrials.gov identifier NCT00434148), pasireotide substantially decreased urinary-free cortisol (UFC) levels, decreased
mean corticotroph tumor volume, and improved clinical signs of disease. The current post hoc analysis further assesses the
effects of pasireotide on corticotroph pituitary tumor volume.

Methods Patients enrolled in the B2305 study had persistent or recurrent CD or newly diagnosed CD but were not surgical
candidates. Enrollees were randomized to receive subcutaneous pasireotide, either 600-pg or 900-pg twice daily. Tumor
volume was assessed independently at months 6 and 12 by 2 blinded radiologists and compared with baseline value and
UFC response.

Results Of 162 patients enrolled in the trial, 53 had measurable tumor volume data and were included in the post hoc analysis.
Reductions in tumor volume were both dose and time dependent. Tumor volume reduction was more frequently observed at
month 6 in the 900-pg group (75%) than in the 600-pg group (44%). Similarly, at month 12 (n=232), tumor volume reduction
was observed more frequently in the 900-ug group (89%) than in the 600-pg group (50%). Control of UFC levels was not
required for reduction of tumor volume. No relationship was noted between baseline tumor size and change in tumor size.
Conclusions Measurable decreases in pituitary tumor volume were observed in a large proportion of patients with CD and
measurable tumor volume who were enrolled in the trial and treated with subcutaneous pasireotide; this decrease was not
correlated with UFC control.

ClinicalTrials.gov identifier NCT00434148.
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Cushing’s disease (CD), the most frequent cause of endog-
enous Cushing’s syndrome, is characterized by excess pro-
duction of adrenocorticotropic hormone (ACTH) by a corti-
cotroph pituitary tumor, leading to hypersecretion of cortisol
by the adrenal glands [1-6]. CD is associated with a high
burden of comorbidities, and uncontrolled CD is associated
with increased morbidity and approximately a two to fivefold
greater risk of death compared with controlled populations
[1, 3, 5-8].

Selective transsphenoidal surgical removal of the cor-
ticotroph tumor is the recommended initial treatment for
patients with CD [2, 3, 5, 6, 9, 10]. Optimal surgical results
depend on the expertise of the surgeon, with remission rates
of 48.7% to 100% (mean 82.1%; median 85.7%) observed in
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patients with pituitary microadenomas and 30.8% to 100%
(mean 62.3%; median 64.1%) in patients with macroadeno-
mas [6]. Recurrence rates of 0% to 36.4% (mean 11.7%;
median 10.9%) and 0% to 59% (mean 18.8%; median 13.9%)
have been reported following initial remission in patients
with microadenomas and macroadenomas, respectively.
Long-term surgical failure, which includes disease persis-
tence and recurrence after surgery, is reported to be greater
in patients with macroadenomas (range 0-71.4%; mean
48.8%; median 52.2%) than in those with microadenomas
(range 0-55.5%; mean 25%; median 21.2%). Repeat surgery
is an option in the treatment of patients with persistent/recur-
rent disease, but it is associated with only 58% mean remis-
sion rates over an average of 5 years of follow-up and higher
rates of complications, including pituitary insufficiency in
an average of 38% of patients [2, 5, 6].

Because of their continued exposure to elevated cortisol
levels, patients with persistent or recurrent CD pose a sig-
nificant challenge for management. Optimal care depends
on the effective use of other available therapeutic options,
including repeat pituitary surgery, radiotherapy, or bilat-
eral adrenalectomy, all of which should be adapted to each
patient’s specific situation [2, 5, 6, 9-12].

Medical therapy is also an option for treatment of
patients with CD; to date, the largest body of clinical expe-
rience has been obtained with the steroidogenesis inhibi-
tors metyrapone and ketoconazole [2, 13—15]. In a limited
number of retrospective studies in patients with CD, mean
response rates were 71% for metyrapone and 64% for keto-
conazole [6]. However, disadvantages of adrenal-directed
medical therapy are that it does not treat the underly-
ing tumor that causes CD and is associated with various
adverse events including gastrointestinal-related events,
hypokalemia, hypogonadism, hirsutism, and elevations in
liver function test results [2, 10]. It has been proposed that
pituitary-directed medical therapies may provide broader
clinical benefit including tumor control as well as reversal
of hypercortisolism [2, 13, 16].

Somatostatin receptors (SSRs) are highly expressed
in corticotroph pituitary tumors—particularly SSR type
5 (SSRs)—and are therefore a logical target for pharma-
cologic inhibition [2, 4, 10, 16]. Pasireotide is a multire-
ceptor-targeted somatostatin analog (SSA) that binds with
high affinity to 4 of the 5 types of human SSR, but exhib-
its the greatest binding affinity for SSR5 [2, 10, 16, 17]. In
corticotroph tumors, pasireotide binds to and activates the
SSRs, resulting in inhibition of ACTH secretion, which in
turn leads to decreased cortisol secretion [17]. In a Phase 3
trial in patients with CD (B2305; ClinicalTrials.gov iden-
tifier NCT00434148), a 6-month treatment with subcuta-
neous (SC) pasireotide was associated with normalization
of urinary-free cortisol (UFC) levels without the need for
dose adjustment in 15% of patients treated with a 600-pg
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twice-daily (BID) dose and in 26% of patients treated with
a 900-pg BID dose [18]. Marked improvements in signs and
symptoms of CD as well as reductions in pituitary tumor
volume were also observed in patients enrolled in the clini-
cal trial. Further analysis of data from the trial demonstrated
that significant improvements in signs and symptoms of
CD were associated with progressive changes in UFC lev-
els following pasireotide treatment [19]. The current report
describes the results of a post hoc analysis that evaluated the
effects of pasireotide on tumor volume by baseline tumor
size in patients enrolled in the trial who had tumors at base-
line that were measurable by magnetic resonance imaging
(MRI). In addition, the potential association between pasir-
eotide-induced tumor volume control and UFC control was
analyzed.

Methods

The B2305 study was a multinational, randomized, dou-
ble-blind trial evaluating control of UFC by pasireotide in
patients with confirmed persistent or recurrent CD or those
with newly diagnosed CD who were not candidates for sur-
gery (Fig. 1; full description of the trial design has been pub-
lished previously) [18]. Patients were eligible for inclusion
in the study if they were > 18 years of age and had confirmed
persistent or recurrent CD after surgery or newly diagnosed
CD if they were not candidates for surgery. Inclusion criteria
for active CD included a mean 24-h UFC level > 1.5 times
the upper limit of the normal (ULN) range, which was deter-
mined from four 24-h samples collected within 2 weeks; a
morning plasma corticotropin level >5 ng/L (1.1 nmol/L);
and a pituitary source of Cushing’s syndrome, which was
confirmed through MRI identification of a pituitary mac-
roadenoma, by bilateral inferior petrosal sinus sampling
central-to-peripheral ACTH gradient > 2 basally or > 3 after
corticotropin-releasing hormone or desmopressin stimula-
tion in patients with microadenomas, or by histopathologic
confirmation of an ACTH-staining tumor [18].
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Fig. 1 Study design of the Phase 3 study. BID twice daily
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Key exclusion criteria were pituitary irradiation within
the previous 10 years, compression of the optic chiasm with
secondary visual field defects, symptomatic cholelithiasis,
and glycated hemoglobin level > 8% [18]. Patients who were
receiving medical treatment for CD must have completed a
washout period prior to baseline efficacy assessment [18].
The study was approved by independent review committees
at the participating institutions and complied with the Dec-
laration of Helsinki, the Harmonized Tripartite Guidelines
for Good Clinical Practice from the International Conference
on Harmonization, and local laws. Each patient provided
written informed consent.

Patients were randomly assigned to receive BID SC injec-
tions of pasireotide at doses of either 600 pg or 900 pg [18].
At month 6, patients with UFC levels above the ULN range
could have had their doses increased by 300 pg BID (to
a maximum of 1200 pg BID). Throughout the 12-month
treatment period, the dose of pasireotide could be decreased
in 300-pg increments BID, if required, because of adverse
events such as uncontrolled hyperglycemia. Patients who
had measurable pituitary tumors according to MRI assess-
ments at baseline and at months 6 and/or 12 were evaluated
in this analysis.

UFC levels

UFC levels were assessed monthly through month 6 and then
every 3 months thereafter, and the assays were performed
in a central laboratory as described previously [18]. Lev-
els were calculated by obtaining the 24-h samples, which
were collected within a 2-week period at all time points.
The most recently available value (on the basis of >3 col-
lections) between months 3 and 6 was carried forward if no
UFC measurement was available for month 6. Patients who
did not have valid UFC measurements available as well as
those who discontinued the study medication before month
3 were considered to have uncontrolled hypercortisolism.
Patients were considered to have normalized UFC (full
UFC responders) if their UFC level was <ULN at month 6
without a prior dose increase. Patients were considered to
have partial UFC response if their level was > ULN but had
a>50% reduction from baseline.

Pituitary tumor volume

Tumor volume assessments were determined with MRI
scans performed at each site at baseline and at months 6
and 12 following treatment with pasireotide (or at the time
of study drug discontinuation). In this subanalysis, patients
who had tumor measurements within 40 days of the base-
line evaluation were included. The MRI scans were sent to
a central reader (Bio-Imaging Technologies, Inc), and the
reading of the images was performed by two independent

radiologists who were blinded to the treatment dose as well
as to the treatment time points. In case of disagreement
between the 2 readers in their evaluation of the tumor vol-
ume, a third radiologist reviewed the data and selected the
assessment of one of the readers. If the two readers agreed,
the average tumor volume was used for the analysis. Tumor
volume was assessed by extrapolation, after measuring the
area of the serial MRI slices and then integrating them into
a 3-dimensional structure using a computer model. The
intraclass correlation coefficient (ICC) was calculated to
assess the reliability of tumor volume measurements from
the two readers using a random-effects analysis of variance
(ANOVA) model. The ICC was 0.96, suggesting high agree-
ment between the two readers’ assessments of tumor volume.
Descriptive statistics (eg, mean) of actual tumor volumes
and of changes in tumor volumes were used to represent
results for each dose group. To assess frequency of tumor
volume reduction after treatment, stratification of baseline
tumor volume was performed based on median baseline
tumor volume from patients with measurable tumors at both
baseline and month 6. Number and percentages of patients
with tumor volume decreases of 20%, 25%, and 50% from
baseline are presented for the two treatment groups.

Results

One hundred sixty-two patients (78% female, 22% male)
were enrolled in the B2305 study (Table 1) [18]. Seventy-
five patients had a measurable tumor at baseline on MRI.
At baseline, median pituitary tumor volume was 0.24 cm?
(mean volume 1.10 cm?; range 0.04-12.42 cm?®) in the
600-pg (n=36) and 0.20 cm® (mean volume 0.38 cm?;
range 0.02-2.99 cm®) in the 900-pg groups (n=39). Six
patients (n=3 in each of the treatment groups) had mac-
roadenomas (tumor volume > 1 cm?). Fifty-three patients
had measurable tumor volume at both baseline and month
6 and were included in this analysis (600-pg group, n=25;
900-pg group, n=28; Table 1); only 11 of these patients
had not undergone pituitary surgery. Thirty-two patients
were included for whom tumor volume data were available
at baseline and month 12 (600-pg, n=14; 900-pg, n=18;
Table 1). The median baseline tumor was measured as 0.20
cm®,

At month 6, there was a mean tumor volume decrease
from baseline of 5.7% (95% confidence interval [CI] — 17.4%
to 6.0%). In particular, there was a mean tumor volume
increase of +9.3% (95% CI—8.9% to 27.5%) in the 600-pug
group (n=25) but a decrease of 19.0% (95% CI—-33.3%
to —4.7%; median — 28.9%) in the 900-pg group (n=28).
Tumor volume reduction was observed less frequently in
the 600-pg group (44%) than in the 900-pg group (75%;
Table 2). Tumor volume reductions of >25% were observed
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Table 1 Patient characteristics

Characteristic Month 6* Month 12°
Pasireotide 600 pg  Pasireotide 900 pg Overall Pasireotide 600 pg  Pasireotide 900 pg ~ Overall
BID BID (n=53) BID BID (n=32)
(n=25) (n=28) (n=14) (n=18)
Age, mean (years) 39 39 39 39 39 39
Female, n (%) 20 (80) 26 (93) 46 (87) 11 (79) 18 (100) 29 91)
Race/Ethnic group®
Caucasian, n (%) 18 (72) 19 (68) 37 (70) 9 (64) 14 (78) 23 (72)
Black, n (%) 2(8) 14) 3(6) 1(7) 0 1(3)
Asian, n (%) 3(12) 4 (14) 7 (13) 3(21) 2(11) 5(16)
Other, n (%) 2 (8) 3(11) 50) 1(7) 2(11) 309)
Missing data, n (%) 0 1(4) 1(2) 0 0 0
Previous treatment
Surgery, n (%) 20 (80) 22 (79) 42 (79) 11 (79) 13 (72) 24 (75)
Medication, n (%) 8 (32) 16 (57) 24 (45) 4 (29) 11 (61) 15 (47)
Pituitary irradia- 0 2(7) 2(4) 0 2(11) 2 (6)
tion, n (%)
UFC level®
Mean, nmol/24 h 887.6 837.9 861.7 1100.1 526.4 792.8
Median, nmol/24 h  731.2 491.5 537.8 807.5 416.5 501.3
Range, nmol/24h  265.0-4564.2 195.0-6122.8 195.0-6122.8 280.8-4564.3 195.0-1757.8 195.0-4564.3

BID twice daily, SC subcutaneous, UFC urinary-free cortisol

“Evaluable patients with measurable tumor volume data at baseline and at month 6. Two patients in the 600-pg group and three patients in the
900-pg group did not have baseline UFC measurements available

Evaluable patients with measurable tumor volume data at baseline and at month 12. One patient from each group did not have baseline UFC
measurements available

“No information on race or ethnic group was reported for one patient in the 900-pg group
4UFC normal range upper limit of normal, 145 nmol per 24 h

Table 2 Changes in tumor

Parameter Month 6 Month 12
volume at 6 and 12 months

Pasireotide  Pasireotide Pasireotide Pasireotide
900 pg BID 600 pg BID 900 pg BID 600 pg BID
(n=28)?* (n=25)?* (n=18)" (n=14)"

Total full UFC responders, n (%) 11 (39) 14) 9 (50) 1(7)

Patients with tumor volume decrease, n (%) 21 (75) 11 (44) 16 (89) 7 (50)

Full UFC responders, n (%) 9 (43) 0 8 (50) 1(14)

Patients with tumor volume decrease >20%, n (%) 16 (57) 4 (16) 14 (78) 5 (36)

Full UFC responders, n (%) 7 (44) 0 7 (50) 1(20)

Patients with tumor volume reduction >25%, n (%) 16 (57) 4(16) 13 (72) 5 (36)

Full UFC responders, n (%) 7 (44) 0 7 (54) 1(20)

Patients with tumor volume reduction >50%, n (%) 6 (21) 2(8) 7(39) 4(29)

Full UFC responders, n (%) 2 (33) 0 5(71) 1(25)

Patients with tumor volume increase, n (%) 7 (25) 14 (56) 2(11) 7 (50)

Full UFC responders, n (%) 2(29) 1(7) 1 (50) 0

Patients with tumor volume increase >20%, n (%) 5(18) 10 (40) 2(11) 4(29)

Full UFC responders, n (%) 1(20) 0 1(50) 0

UFC urinary-free cortisol
“Evaluable patients with measurable tumor volume data at baseline and at month 6

PEvaluable patients with measurable tumor volume data at baseline and at month 12
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in 16% and 57% of patients in the 600- and 900-pg groups,
respectively. Reductions of >50% of tumor volume were
observed in 8% and 21% of patients in the 600- and 900-pg
groups, respectively. At baseline, median pituitary tumor
volumes were 0.24 and 0.20 cm? in the 600- and 900-pg
groups, respectively [18]. To assess frequency of tumor vol-
ume reduction from baseline at month 6 in the 53 patients
with measurable tumors, patients were stratified into those
with tumors> 0.2 cm? and those <0.2 cm? at baseline. In
the 600-pg group, 5 of 16 tumors (31%)>0.2 cm® and 6 of
9 tumors (67%) <0.2 cm? at baseline decreased in volume
(Fig. 2). In the 900-pg group, 10 of 13 tumors (77%)>0.2
cm? at baseline and 11 of 15 tumors (73%) <0.2 cm? in size
at baseline decreased in volume.

Differences were observed in the amount of tumor vol-
ume reduction in the 2 groups. In the 600-pg group, aver-
age changes from baseline in tumor volume (+ standard
error of mean) were 15.6% +10.0% and — 1.8% + 17.0%
in patients with tumors> 0.2 cm® and <0.2 cm?, respec-
tively. Conversely, in the 900-pg group, the average change
from baseline in tumor volume (+ standard error of mean)
was —18.8% +8.2% and — 19.2% + 11.2% in patients with
tumors > 0.2 and <0.2 cm?, respectively. In patients with
macroadenomas who were assigned to the 600-ug group,
tumor volume increased in all 3 patients from baseline at
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Fig.2 Percentage of tumor volume changes by baseline tumor vol-
ume at month 6 in a individual patients treated with pasireotide
900 pg and b individual patients treated with pasireotide 600 pg.
UFC urinary-free cortisol. *Indicates full UFC responder. 'Indicates
UFC partial responder

month 6 (by 13%, 11%, and 36%). In patients assigned to
the 900-ug group at month 6, a total of 2 out of 3 patients
(67%) had a decrease in tumor volume from baseline by 25%
and 1%, and 1 patient had a 43% increase in tumor volume.

At month 6, results of the descriptive analysis do not suf-
ficiently establish a relationship between change in tumor
volume and achievement of UFC control in either treatment
group. In the 600-pg group, 1 of 25 (4%) patients with mac-
roadenoma at baseline was a UFC full responder, and the
patient had an 11% increase in tumor volume. Six (24%)
patients were partial responders (ie, UFC > ULN but>50%
reduction from baseline); 3 (12%) patients exhibited < 20%
reductions in tumor volume, whereas tumor volume
increased in 3 (12%) patients. Among 18 (72%) UFC non-
responders, 4 (22%) experienced < 20% reductions in tumor
volume and 4 (22%) patients exhibited >20% decrease in
tumor volume. Ten nonresponders of 18 (56%) experienced
an increase in tumor volume. In the 900-pg group, 11 of 28
patients (39%) were full UFC responders, and tumor volume
was reduced in 9 of 11 (82%) full UFC responders. Two full
UFC responders (7%) exhibited increased tumor volume.
Seven of 11 full responders (64%) exhibited >20% reduction
in tumor volume, including 1 patient with macroadenoma at
baseline, and 2 (18%) exhibited < 20% reduction. Two of 28
(7%) patients were partial responders, and >20% reductions
in tumor volume were observed in both patients. Tumor vol-
ume was reduced in 10 of 15 (67%) patients who were not
UFC responders, and the remaining 5 patients (33%) showed
an increased tumor volume. Seven of 15 nonresponders
(47%) experienced >20% reductions in tumor volume, and 3
patients (20%) experienced < 20% tumor volume reductions.

Although the number of evaluable patients was somewhat
smaller at month 12 compared with month 6, a similar trend
in tumor volume change was observed (Fig. 3). At month
12, there was a mean tumor volume decrease of 28.6%
(95% CI1—-49.6% to—"7.6%; median, 34.7%) from base-
line. In the 600-pg group, there was a mean tumor volume
decrease of 9.1% (95% CI 46.3% to 28.0%; median 4.2%;
n=14) and 7 of 14 (50%) patients experienced reductions in
tumor volume (>25% reduction in 5 patients and > 50% in
4 patients). In this group, 2 of 3 patients (67%) with tumor
volume reduction at month 6 experienced further reductions
in tumor volume at month 12. The patient with macroad-
enomas and a 13% increase in tumor volume at month 6
experienced tumor volume decrease; the net increase from
baseline at month 12 for this patient was 8%. One of 14
patients (7%) at month 12 achieved full control levels and 3
other patients achieved partial control of UFC levels. Seven
patients (50%) with increased tumor volume at month 12 in
the 600-pg group did not achieve full control of UFC levels;
however, 1 of 7 patients (14%) achieved partial control of
UFC levels. The remaining 6 patients (99%) continued to
have uncontrolled UFC.
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At month 12, in the 900-pg group (n=18), a decrease
in mean tumor volume of 43.8% (95% CI 68.4% to 19.2%;
median 42.0%) was observed. Sixteen of 18 (89%) patients
experienced reductions in this group (>20% reduction in
14 patients, >25% in 13 patients, and > 50% in 7 patients).
Thirteen of 16 (81%) patients with reductions in tumor
volume at month 6 experienced further reductions in
tumor volume at month 12. The patient with macroadeno-
mas with 25% tumor volume reduction at month 6 from
baseline experienced further reduction at month 12, with
a total tumor reduction of 38% from baseline. Eight of 16
patients with tumor volume reduction (50%) at month 12
achieved full control, and none of the other patients in this
900-pg group achieved partial control of UFC levels at
month 12. One of 2 patients (50%) who had increases in
tumor volume at month 12 achieved full control of UFC
levels; the remaining patient had uncontrolled UFC.

Of the 52 patients whose pituitary lesions were not
detectable on MRI at baseline, only 1 of 15 (6.7%) patients
receiving treatment at 6 months and 2 of 37 (5.4%) patients
receiving treatment for 12 months developed a tumor vis-
ible on follow-up MRI.
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Discussion

The B2305 Phase 3 trial demonstrated substantial
decreases in UFC levels, improvement in clinical signs of
disease, and decreases in mean pituitary tumor volume in
patients with CD who were treated with pasireotide [18,
19]. Our post hoc analysis was performed to further assess
the effects of pasireotide on corticotroph tumor volume
among patients enrolled in the trial. The results of the
current study demonstrate a measurable decrease in MRI-
detectable pituitary tumor volume in a majority of patients
with CD who were treated with pasireotide 900 pug (75%
at month 6; 89% at month 12), but in a smaller percentage
of patients treated with pasireotide 600 pg (44% at month
6; 50% at month 12).

Interestingly, no relationship was established between
tumor size at baseline (when considering whether tumors
were > 0.2 cm? or <0.2 cm®) and the frequency of change
in tumor volume in response to pasireotide 900 pg at
month 6. Although 2 of 3 patients with macroadenomas
at baseline experienced tumor reductions at month 6 with
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the 900-pg dose of pasireotide, the small sample size pre-
cludes any meaningful conclusions for this subgroup. In
contrast, patients treated with pasireotide 600 pg with
tumors <0.2 cm® were more likely to experience reduc-
tions in tumor volume than those with larger tumors. Inter-
pretations of data regarding changes in tumor volume in
tumors <0.2 cm® are challenging because of the difficulties
in accurately assessing the size of the tumor. Therefore,
the frequency of tumor volume reduction in the smallest
tumors in the study may be underrepresented, and it is pos-
sible that reductions in tumor volume may occur at either
of the pasireotide 600 pg or 900 pg doses. Unfortunately,
the number of patients with measurable tumor volume who
had not undergone pituitary surgery was too few to allow
for a meaningful separate analysis.

In 52 patients with residual corticotroph tumors not vis-
ible on MRI at baseline, only 3 patients developed tumors
visible on MRI within 6 or 12 months of therapy with
pasireotide. Tumor progression has been reported as 39%
at 3 years, plateauing to 47% at 7 years following bilateral
adrenalectomy in 46 patients with persistent or recurrent CD
despite no visible residual tumor on imaging prior to adrenal
surgery [20]. Comparative data are lacking on the progres-
sion of corticotroph tumors over time with or without other
medical interventions and without bilateral adrenalectomy
for the management of CD.

Somatic mutations in the ubiquitin-specific peptidase 8
gene (USPS), which prevents the degradation of epidermal
growth factor receptors, were recently identified in 40% to
62% of corticotroph tumors from patients with CD [21-23].
The majority of tumors with USP8 mutations were smaller
and produced relatively more ACTH than those without
USP8 mutations. Levels of SSRs receptors were significantly
higher in the USP8-mutated tumors than in the wild-type
tumors, suggesting that pasireotide may be more effective
in the USPS8-mutated tumors, which are mostly microad-
enomas, than in the macroadenomas, which less frequently
carry USPS8 mutations [21]. However, the status of USP8
and of SSR; receptors in the smallest tumors (close to 50%,
not detectable by MRI) is largely unknown because it is dif-
ficult to obtain sufficient tumor tissue to characterize their
molecular status.

No correlation between tumor volume reduction and
UFC control has been established, thereby suggesting that
pasireotide may have independent actions on pathways that
regulate hormone secretion and on those that regulate tumor
growth. At month 6, in the 900-pg group, 43% (9 of 21)
of patients with any tumor reduction from baseline were
classified as full UFC responders, and 10% (2 of 21) of
patients were partial UFC responders; in the 600-pg group,
none of the patients with any tumor reduction from baseline
were classified as full UFC responders, and 27% (3 of 11)
of patients were partial UFC responders. At month 12, in

the 600-pg group, 14% (1 of 7) of patients with any tumor
reduction from baseline were classified as full UFC respond-
ers, 29% (2 of 7) of patients were partial UFC responders,
and at month 12, in the 900-pg group, 50% (8 of 16) of
patients with any tumor reduction from baseline were clas-
sified as full UFC responders, and of the remaining patients
had uncontrolled UFC. In addition, of the 9 patients who
experienced increases in tumor volume at month 12, 1 (11%)
patient in the 900-pg group attained full UFC control, and
1 (4%) patient in the 600-pg group was considered a partial
responder. These observations preclude any substantial cor-
relation between UFC level normalization and tumor volume
reduction. However, not all patients experience tumor vol-
ume reduction, and future studies may help identify factors
that are important determinants of tumor volume response.

Limitations of the current analysis include the substantial
number of patients enrolled in the study (69.5% of patients
in the 600-pg group and 65% of those in the 900-pg group)
who did not receive pasireotide for prolonged periods of
time and thus lacked data for tumor volume measurements
after baseline at months 6 and 12. Additionally, the apparent
imbalance in baseline mean and median UFC levels between
the 2 groups may have affected the overall efficacy observed
in the study [18]. However, this analysis indicates a limited
relationship between pasireotide-induced change in cortico-
troph tumor volume and UFC control, suggesting that UFC
imbalances may not have affected tumor volume change in
this study. Another potential limitation was the variability
in assessing tumor volume changes, specifically, the accu-
racy of detecting small changes in volume in smaller tumors.
For this reason, a threshold of >25% was considered to be
a substantial change in tumor volume, which is consistent
with other studies [24-28].

Taken together, the results of the current analysis dem-
onstrate that treatment with pasireotide, a pituitary-directed
medical therapy that targets SSRs, can frequently lead to
radiologically measurable reductions in pituitary tumor
volume in patients with CD. Tumor volume reduction
is especially relevant in patients with larger microadeno-
mas, suggesting that pasireotide is an attractive option for
these patients, especially in cases in which patients cannot
undergo transsphenoidal surgery or do not respond to surgi-
cal management of disease.
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