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ACROMEGALY AND PITUITARY GIGANTISM 
are rare conditions characterized by chronic hyperse-
cretion of growth hormone (GH) from a pituitary ade-
noma leading to overproduction of insulin-like growth 
factor-1 (IGF-1) [1].  Elevated GH and IGF-1 lev-
els lead to metabolic dysfunction and somatic over-
growth, resulting in significant morbidity and mortal-
ity.  Therefore, the recommended treatment approach 
is to normalize GH and IGF-1 levels [2].  
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Abstract.  A multicenter, open-label, phase 2 study was conducted to investigate the efficacy and safety of long-acting 
pasireotide formulation in Japanese patients with acromegaly or pituitary gigantism.  Medically naïve or inadequately 
controlled patients (on somatostatin analogues or dopamine agonists) were included.  Primary end point was the proportion 
of all patients who achieved biochemical control (mean growth hormone [GH] levels<2.5μg/L and normalized insulin-like 
growth factor-1 [IGF-1]) at month 3.  Thirty-three patients (acromegaly, n=32; pituitary gigantism, n=1) were enrolled and 
randomized 1:1:1 to receive open-label pasireotide 20mg, 40mg, or 60mg.  The median age was 52 years (range, 31-79) 
and 20 patients were males.  At month 3, 18.2% of patients (6/33; 90% confidence interval: 8.2%, 32.8%) had biochemical 
control (21.2% [7/33] when including a patient with mean GH<2.5μg/L and IGF-1< lower limit of normal).  Reductions in 
the median GH and IGF-1 levels observed at month 3 were maintained up to month 12; the median percent change from 
baseline to month 12 in GH and IGF-1 levels were −74.71% and −59.33%, respectively.  Twenty-nine patients completed 
the 12-month core phase, 1 withdrew consent, and 3 discontinued treatment due to adverse events (AEs; diabetes mellitus, 
hyperglycemia, liver function abnormality, n=1 each).  Almost all patients (97%; 32/33) experienced AEs; the most 
common AEs were nasopharyngitis (48.5%), hyperglycemia (42.4%), diabetes mellitus (24.2%), constipation (18.2%), and 
hypoglycemia (15.2%).  Serious AEs were reported in 7 patients with the most common being hyperglycemia (n=2).   
Long-acting pasireotide demonstrated clinically relevant efficacy and was well tolerated in Japanese patients with 
acromegaly or pituitary gigantism.  
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The management options for acromegaly include 
surgery, medical treatment, and radiation therapy [2].  
Transsphenoidal surgery is the primary treatment option 
for acromegaly.  Medical treatment is usually used as 
a second-line treatment in patients with persistent or 
recurrent disease following surgery.  Radiotherapy is 
generally reserved as a third-line treatment option and 
is usually indicated when surgery and/or medical ther-
apy have failed to achieve disease control [3].  

Currently, there are 3 drug classes available for 
the treatment of acromegaly, which are somatosta-
tin analogues (SSAs), GH-receptor antagonist, and 
dopamine agonists.  Somatostatin subtype receptors 
(SSTRs), especially 2 and 5, are found to be prevalent 
on GH-secreting pituitary adenomas [4].  Octreotide 
and lanreotide, the first-generation SSAs, which  
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similar to other SSAs except for a higher frequency 
and degree of hyperglycemia [14-16].  Long-acting 
pasireotide is approved for the treatment of acromeg-
aly by the European Medicines Agency (EMA) and 
the US Food and Drug Administration (FDA) [17, 18], 
and in many other countries based on results of these 2 
pivotal trials.  Long-acting pasireotide 20 mg, 40 mg, 
and 60 mg has recently been approved as a treatment 
for acromegaly and/or pituitary gigantism in Japan.  

The aim of the current phase 2 study was to evalu-
ate the efficacy and safety of long-acting pasireotide in 
Japanese patients with acromegaly or pituitary gigan-
tism.  Here, we report the 12-month results from this 
open-label, randomized, ongoing, long-acting pasireo-
tide dose-response, phase 2 study.  

Materials and Methods

Study design and patient population
This multicenter, open-label, randomized phase 

2 study included a 12-month core treatment period 
followed by an optional extension period (Fig. 1).  
Patients were randomized 1:1:1 to receive long-acting 
pasireotide 20 mg, 40 mg, or 60 mg.  Patients were 
stratified based on prior medication (SSA or dopa-
mine agonist) received (yes or no).  In patients who 
received long-acting pasireotide 20 mg or 40 mg, 
the dose could be increased up to 60 mg if mean GH 
was ≥ 2.5 µg/L and/or IGF-1 >ULN (upper limit of 

preferentially bind to SSTR2 [3], are therefore an effec-
tive treatment option [5-8] and have been the mainstay 
of medical therapy for patients with acromegaly [2, 4, 
9].  Recent guidelines suggest that long-acting octreo-
tide and lanreotide Autogel can also be used as primary 
medical treatment after surgery or as first-line medical 
treatment in patients for whom surgery is not appropri-
ate (due to contraindications or in patients who refuse 
to undergo surgery) [2].  Cabergoline and bromocrip-
tine, the dopamine agonists, have lower efficacy than 
SSAs and are mainly reserved for patients with mild 
elevations of GH and IGF-1 levels [2].  Pegvisomant, 
a GH-receptor antagonist, is highly effective in reduc-
ing IGF-1 levels; however, has no effect in reducing 
GH levels [10, 11].  Despite these available medical 
treatment options, “real-life” studies have shown that 
approximately 50% of patients with acromegaly are 
not controlled [9, 12, 13].  

Pasireotide (SOM230) is a multireceptor-targeted, 
next-generation SSA, which has a higher binding affin-
ity for SSTR5 and similar affinity for SSTR2 compared 
to first-generation SSAs.  Long-acting pasireotide has 
demonstrated superior efficacy in terms of biochemi-
cal control (mean GH levels, <2.5 μg/L and normal-
ized IGF-1) over long-acting octreotide in medically 
naïve patients [14]; as well as over continued treatment 
with first-generation SSAs in inadequately controlled 
patients [15].  In both these phase 3 studies, long-act-
ing pasireotide was well tolerated with a safety profile 

Fig. 1	 Study design  
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was conducted to obtain approval from Ministry of 
Health, Labour and Welfare (MHLW) for use of pasir-
eotide in Japanese patients with acromegaly or pitu-
itary gigantism.  The investigators adhered to Good 
Clinical Practice Guidelines.  All patients provided 
written informed consent to participate in the study.  
The ClinicalTrials.gov identifier is NCT01673646.  

End points
Primary end point was the proportion of all patients 

who achieved biochemical control, ie, mean GH <2.5 
µg/L and age- and sex-adjusted normal IGF-1 at month 
3.  Key secondary end points included the proportion 
of patients who achieved GH <2.5 µg/L at month 3; 
proportion of patients who achieved normal IGF-1 
at month 3; proportion of patients who achieved bio-
chemical control at month 3 in each dose group (20 
mg, 40 mg, and 60 mg); safety and tolerability through-
out the study; pharmacokinetics and pharmacodynam-
ics.  Other end points included measurements of tumor 
volume at months 6 and 12; proportion of patients 
who achieved biochemical control at months 6, 9, 
and 12, proportion of patients who achieved GH <2.5 
µg/L at months 6, 9, and 12; proportion of patients 
who achieved normal IGF-1 at months 6, 9, and 12.  
Changes from baseline in GH, ring size and symptoms 
(headache, fatigue, perspiration, paresthesia, osteoar-
thralgia) were also assessed.  

Analyses methods
Full analysis set (FAS) includes all randomized 

patients, and patients were analyzed according to the 
study treatment that they were randomized to dur-
ing the randomization process.  Safety set includes all 
patients who received at least 1 dose of study treat-
ment, and patients were analyzed according to the 
study treatment which they received.  

Growth hormone (5-point mean level) was assessed 
from a 2-hour profile (120 minutes, 90 minutes, 60 
minutes, 30 minutes, and 0 minutes) after resting for 
1 hour and prior to treatment.  All the GH 2-hour pro-
files were to be taken at the same time (around 8:00 
AM to 10:00 AM).  IGF-1 was assessed using a single 
sample taken prior to injection at the same visit.  The 
samples for GH and IGF-1 were analyzed centrally 
(Quest Diagnostics).  

The primary variable, ie, proportion of patients 
with biochemical control at month 3, was presented 
along with the corresponding Clopper-Pearson exact 

normal), based on the GH and IGF-1 measurements  
at month 3 and month 7.  The dose could be decreased 
anytime during the study for tolerability issues.  
Antidiabetic medications were permitted and could 
be initiated or adjusted at investigators’ discretion for 
the management of hyperglycemia during the study.  
Recommended guidelines for prophylactic or sup-
portive treatment for expected adverse events (AEs; 
including management of study-drug induced AEs) 
were provided in the study protocol as well as patient 
was educated on the signs and symptoms of hyper-
glycemia.  The monitoring and the management of 
hyperglycemia in this study were based on the cur-
rent recommendations from the American Diabetes 
Association and European Association for the Study 
of Diabetes.  As part of the monitoring, patients were 
required to self-monitor their blood glucose at spec-
ified intervals and in addition, fasting plasma glu-
cose was collected at each study visit.  Appropriate 
management measures were to be taken by the inves-
tigator throughout the study based on the guide-
lines detailed in protocol including referral to a 
diabetes specialist or initiation/adjustment of the  
antidiabetic medication.  The efficacy and safety data 
for 12 months of study treatment are presented based 
on the cutoff date of April 02, 2015.  

Adult male and female patients (≥18 years of age) 
with acromegaly or pituitary gigantism who were 
medically naïve or inadequately controlled with cur-
rent medications were included in the study.  Inclusion 
criteria included a lack of GH nadir suppression to <1 
µg/L after an oral glucose tolerance test (OGTT) or 
2-hour 5-point mean GH >5 µg/L, elevated IGF-1 level 
(age and sex adjusted) in medically naïve patients.  
Patients with inadequately controlled acromegaly or 
pituitary gigantism who had a 2-hour 5-point mean GH 
>2.5 µg/L and age- and sex-adjusted IGF-1 >1.3 times 
ULN, even after ≥3 months of treatment with SSAs or 
dopamine agonists were also eligible.  All patients who 
had received prior therapies underwent an appropriate 
washout before screening (≥4 weeks for long-acting 
SSA and ≥8 weeks for dopamine agonists or GH recep-
tor antagonist).  Patients with poorly controlled dia-
betes (glycosylated hemoglobin [HbA1c] >8%) were 
excluded from the study.  

This study was conducted in accordance with the 
Declaration of Helsinki, and an independent eth-
ics committee or institutional review board for each 
study center approved the study protocol.  The study 
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2-sided 90% confidence interval (CI).  The patients 
with missing values of mean GH levels and/or IGF-1 
at 3 months of study treatment or who discontinue 
prior to the assessment at 3 months of study treatment 
will be considered as nonresponders.  The proportion 
of patients with GH <2.5 μg/L and/or normal IGF-1 
for all patients randomized at months 6, 9, 12, and 
those by dose group at month 3 were presented along 
with Clopper-Pearson exact 2-sided 95% CI.  

For a subgroup analysis, SSA-uncontrolled group 
(n=20) was defined as patients who had received prior 

SSA treatment for ≥12 weeks.  Other/SSA-naïve group 
(n=13) was defined as patients who had not received 
any treatment for acromegaly (n=8), or had received 
<12 weeks of a prior SSA and/or had taken other med-
ication (dopamine agonists) for acromegaly (n=5) 
(Table 1).  A total of 21 patients received prior SSA 
treatment.  One patient who received prior SSA treat-
ment (subcutaneous octreotide acetate) for one week 
was grouped under “other/SSA-naïve” group, as the 
treatment duration (<12 weeks) is deemed insufficient 
to evaluate the response to SSA.  

Table 1  Demographics and baseline characteristics (full analysis set)

Variable
Pasireotide  
long-acting  

20 mg  
n=11

Pasireotide 
long-acting 

40 mg 
n=11

Pasireotide 
long-acting 

60 mg 
n=11

Pasireotide 
long-acting 

all doses 
N=33

Median age, years (range) 64.0 (35.0-66.0) 50.0 (32.0-73.0) 46.0 (31.0-79.0) 52.0 (31.0-79.0)
<65, n (%) 8 (72.7) 9 (81.8) 10 (90.9) 27 (81.8)
≥65, n (%) 3 (27.3) 2 (18.2) 1 (9.1) 6 (18.2)

Sex, n 
Female/male 4/7 7/4 2/9 13/20

Median weight, kg (range) 67.5 (47.2-87.5) 64.6 (52.7-97.5) 84.9 (38.1-105.0) 70.4 (38.1-105.0)
Median BMI, kg/m2 (range) 25.2 (17.3-33.8) 25.6 (20.3-31.9) 24.6 (15.1-32.6) 25.5 (15.1-33.8)
Indication, n 

Acromegaly/pituitary gigantism 11/0 11/0 10/1 32/1 
Median time since initial diagnosis, months (range) 48.0 (2.3-282.8) 51.0 (7.7-210.7) 94.1 (3.3-300.8) 63.1 (2.3-300.8)
Prior surgery, n

Yes/no 9/2 10/1 10/1 29/4
Use of prior SSA treatment for ≥12 weeks, n (%) 7 (63.6) 6 (54.5) 7 (63.6) 20 (60.6)

Subcutaneous octreotide acetate, n 7 6 7 20
Lanreotide, n 0 0 2 2
Bromocriptine mesilate, n 4 2 1 7
Cabergoline, n 5 4 3 12
Pegvisomant, n 0 1 1 2

Use of prior SSA treatment for < 12 weeks  
and/or other medication, n (%) 1 (9.1) 3 (27.3) 1 (9.1) 5 (15.2)

Octreotide acetate, n 1 0 0 1
Bromocriptine mesilate, n 0 1 1 2
Cabergoline, n 1 3 0 4
Terguride, n 0 0 1 1

No previous medication (medically naïve), n (%) 3 (27.3) 2 (18.2) 3 (27.3) 8 (24.2)
Baseline median GH, µg/L (range) 9.40 (5.0-160.7) 9.96 (2.1-38.1) 15.88 (6.0-172.4) 11.84 (2.1-172.4)
Baseline median standardized IGF-1 x ULN (range) 2.69 (1.6-5.2) 2.68 (1.7-4.3) 2.55 (0.9-4.7) 2.66 (0.9-5.2)
BMI, body mass index; GH, growth hormone; IGF-1, insulin-like growth factor-1; SD, standard deviation; ULN, upper limit of normal. 
In the analysis, corresponding subgroups are used as SSA-uncontrolled group (n=20) defined as patients who had received prior SSA 
treatment for ≥12 weeks and other/SSA-naïve group (n=13) defined as patients who had not received any treatment for acromegaly (n=8), 
or had received <12 weeks of a prior SSA and/or other medication for acromegaly (n=5).



739Pasireotide for acromegaly in Japan

Adverse events (AEs) were assessed according to 
the Common Terminology Criteria for Adverse Events 
(CTCAE) version 3.0 and consisted of monitoring and 
recording of all AEs.  Safety monitoring also includes 
regular monitoring of hematology, blood chemistry, 
and urinalysis parameters, performance of physical 
examinations, and body weight measurements.  Blood 
samples for laboratory tests, including plasma glucose 
measurements, were drawn at each visit under fasted 
conditions before the morning dose.  

From previous data in patients uncontrolled on 
octreotide, proportion of patients who achieved bio-
chemical control after treatment with long-acting pasir-
eotide was 17.3% with lower limit of 2-sided 95% CI 
as 9.8% [19].  Since, it was anticipated that a large pro-
portion of patients who will enroll in the current study 
would be inadequately controlled on their prior octreo-
tide treatment, the study pursued the lower limit of 
response rate of CI as 10%.  Sample size of 30 was 
expected to show the lower limit of Clopper-Pearson 
exact 2-sided 90% CI >10%.  

Results

Patient population
Thirty-three patients who enrolled from 26 centers 

in Japan were randomized to long-acting pasireotide 
20 mg (n=11), 40 mg (n=11), or 60 mg group (n=11).  
Thirty-two patients were diagnosed with acromeg-
aly and 1 patient with pituitary gigantism; the patient 
with pituitary gigantism was randomized to the 60 mg 
group.  The first patient was enrolled in the study on 
October 16, 2012, and the last patient had 12 months of 
study treatment visit on April 02, 2015, which was the 
data cutoff date for the analysis.  Twenty-nine (87.9%) 
patients completed the 12-month core phase.  Three 
patients discontinued due to AEs and 1 patient with-
drew consent.  

Of the 33 patients who were included, 20 were 
males; the median age of all patients was 52 years 
(range, 31-79).  Overall mean (SD) duration of pasir-
eotide exposure in the core phase was 310.8 days 
(73.0 days).  The median number of injections dur-
ing the core phase was 12 (range, 2-12).  The majority 
of patients (87.9%; 29 of 33) who were enrolled had 
undergone prior surgery.  Most of the patients (75.8%; 
25 of 33) had received prior medical treatment; 20 
patients received prior SSAs for ≥12 weeks, and 5 
received treatment other than SSA (these patients are 
referred to as SSA naïve).  Baseline median GH was 
higher in the 60 mg group compared to the 20 mg and 
40 mg groups.  Baseline median IGF-1 was similar 
across the groups.  Values of baseline median GH and 
IGF-1 are shown in Table 1.  The median time since 
initial diagnosis was higher in patients in the 60 mg 
group compared to 40 mg or 20 mg group.  A total of 8 
patients (male, n/N=7/20; female, n/N=1/13) received 
prior hormonal replacement therapy for associated 
hypopituitarism.  

Efficacy
The proportion of patients who achieved biochemi-

cal control at month 3 (primary efficacy end point) was 
18.2% (6 of 33 patients; 90% CI: 8.2%, 32.8%).  The 
primary end point was not met, as the lower bound of 
the 90% CI was lower than the prespecified threshold 
of 10%.  However, 1 patient had GH <2.5 µg/L and 
IGF-1 below lower limit of normal at month 3.  The 
proportion of patients achieving biochemical con-
trol at month 3 was higher in the 40 mg group com-
pared to the 20 mg and 60 mg groups (Table 2).  The 
overall responses attained at month 3 were maintained 
up to month 12 (Fig. 2).  The number of patients who 
achieved biochemical control, GH <2.5 µg/L, and nor-
mal IGF-1 with actual dose at baseline and at month 12 
is presented in Fig. 3.  

Table 2  Proportion of patients who achieved biochemical control, GH <2.5 µg/L, or normal IGF-1 at month 3 by randomized long-
acting pasireotide groups (full analysis set)

n (%) [95% exact CI] 20 mg 
N=11

40 mg 
N=11

60 mg 
N=11

Overall 
N=33

GH <2.5 μg/L and normal IGF-1 1 (9.1%) [0.2, 41.3] 4 (36.4%) [10.9, 69.2] 1 (9.1%) [0.2, 41.3] 6 (18.2%) [7.0, 35.5]

GH <2.5 µg/L 3 (27.3%) [6.0, 61.0] 5 (45.5%) [16.7, 76.6] 2 (18.2%) [2.3, 51.8] 10 (30.3%) [15.6, 48.7]

Normalized IGF-1 2 (18.2%) [2.3, 51.8] 5 (45.5%) [16.7, 76.6] 1 (9.1%) [0.2, 41.3] 8 (24.2%) [11.1, 42.3]

GH, growth hormone; IGF-1, insulin-like growth factor-1.
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Fig. 2	 Proportion of all patients who achieved biochemical control, GH <2.5 µg/L, or normal IGF-1 at months 3, 6, 9, and 12 (overall 
population, N=33; full analysis set) 

	 GH, growth hormone; IGF-1, insulin-like growth factor 1.  Patients who withdrew study prior to each time point were 
considered as nonresponders in the numerator and were included in the denominator (N=33) for this analysis.  Number of 
patients who were on study at months 3, 6, 9, and 12 were 32, 30, 29 and 29, respectively.  Error bars in the figure indicate the 
95% confidence intervals.

Fig. 3	 Number of patients who achieved biochemical control, GH <2.5 µg/L, and normal IGF-1 with actual dose at baseline and at 
month 12a of study treatment

	 GH, growth hormone; IGF-1, insulin-like growth factor 1.  The arrows depict the shift in dose levels from baseline to month 
12 and “n” values on the arrow marks indicate the number of patients with the shift or who remained at the same dose level.  
a Last available dose in case of patients who withdrew prior to month 12.
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In the overall population, the median percent change 
in mean GH levels from baseline to month 12 was 
−74.71% (range, −94.7% to 1.9%).  The median per-
cent change in standardized IGF-1 levels from baseline 
to month 12 was −59.33% (range, −88.2% to −10.2%).  
Individual patient waterfall plots of mean GH and the 
corresponding standardized IGF-1 at month 12 relative 
to baseline are depicted in Fig. 4.  

At month 12, the median percentage change in 
GH from baseline was similar in SSA-uncontrolled 
(−74.71%) and other/SSA-naïve (−75.59%) patient 
groups.  The median percentage change in standardized 
IGF-1 from baseline in SSA-uncontrolled vs other/SSA-
naïve patients was −47.97% vs −59.47% at month 12.  

The proportion of patients with biochemical con-
trol at month 3 in the other/SSA-naïve group (30.8%; 4 
of 13 patients, 95% CI: 9.1%, 61.4%) was higher than 
in the SSA-uncontrolled group (10%; 2 of 20 patients, 

95% CI: 1.2%, 31.7%).  At month 12, 15.4% (2 of 13 
patients, 95% CI: 1.9%, 45.4%) and 15.0% (3 of 20 
patients, 95% CI: 3.2%, 37.9%) of patients in the other/
SSA-naïve and SSA-uncontrolled groups, respectively, 
achieved biochemical control.  

Baseline MRI data were available for 29 patients.  
The median tumor volume (in mm3, range) at base-
line, months 6 and 12 were 386 (n=29; 19-44,272), 
372 (n=27; 22-37,740), and 315 (n=26; 16-44,550), 
respectively.  The median % change (range) in tumor 
volume from baseline was −6.6% (−87.4% to 124.8%) 
at month 6 and −0.36% (−89.7% to 80.4%) at month 
12.  There was 1 patient randomized to the 40 mg 
group with hemorrhage and cystic degeneration of the 
tumor during evaluations at months 6 and 12.  Though 
this patient did not achieve biochemical control, mean 
GH and standardized IGF-1 values were lower than 
the baseline values throughout the core phase.  

Fig. 4	 Mean GH and the corresponding standardized IGF-1 at month 12 from baseline by individual patient (full analysis set)  
	 Patient was considered a GH responder if the month 12 GH value was <2.5 µg/L (depicted by the reference line).  
	 Patient was considered an IGF-1 responder, if the month 12 IGF-1 value was <1.0 x upper limit of normal (depicted by the 

reference line), but above lower limit of normal (not shown).  
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A slight improvement in the signs of acromegaly or 
pituitary gigantism (headache, fatigue, perspiration, 
osteoarthralgia, and paresthesia) from baseline was 
seen throughout the study (data not shown).  Among 
patients with a shift in symptom severity, the major-
ity of those patients had a shift to less severe symptom 
than a shift in the opposite direction and the shifts to 
more severe signs were infrequent.  The median ring 
size decreased from baseline (23.00; range, 12.0-30.0) 
to month 12 (21.50; range, 12.0-29.0), with a median 
percentage change of −2.0% (range, −6.0% to 1.0%).  

Patient with pituitary gigantism
There was 1 patient with pituitary gigantism inad-

equately controlled on SSAs and dopamine agonists 
enrolled in the study.  The patient was randomized to 
the 60 mg group at study entry and down-titrated to 
40 mg following an adverse event of bacterial menin-
gitis.  Baseline mean GH and standardized IGF-1 val-
ues in this patient were 14.5 μg/L and 2.5, respectively.  
At month 12, mean GH was 4.4 μg/L and standardized 
IGF-1 was 1.4.  This patient was not considered as a 
responder; however, mean GH and standardized IGF-1 
values for this patient were lower than baseline val-
ues throughout the core phase.  The percent change in 
tumor volume from baseline was −87.7% at month 12.  

Safety
Overall, 87.9% (29 of 33) of patients were on treat-

ment at the end of month 12.  Three patients (9.1%) 
discontinued the study due to AEs (hyperglycemia, dia-
betes mellitus, and abnormal liver function test results, 
n=1 each) during the core phase.  No deaths occurred 
during the core phase of the study.  

Adverse events were reported in almost all patients 
(97%, 32 of 33 patients; Table 3).  The most common 
AEs regardless of study drug relationship (by preferred 
term >10% of patients) were nasopharyngitis (48.5%), 
hyperglycemia (42.4%), diabetes mellitus (24.2%), 
constipation (18.2%), hypoglycemia (15.2%); choleli-
thiasis, glucose tolerance impaired, and nausea (each, 
12.1%).  

Most patients experienced at least 1 AE suspected 
to be related to study drug during the core phase; 
most of these AEs were mild to moderate in nature 
(Table 4).  All the serious AEs (21.2%; 7 of 33) 
reported during the core phase of the study were sus-
pected to be study drug related; with the most com-
mon being hyperglycemia (n=2) followed by bile 

duct stone, diabetes mellitus, meningitis bacterial, 
pulmonary embolism, and sudden hearing loss (n=1, 
each).  Among these, bile duct stone, diabetes mel-
litus, meningitis bacterial, and pulmonary embolism 
were grade 3 or 4 serious AEs (overall: 12.1%, 4 of 
33).  None of the patients discontinued the study due 
to a serious AE.  

Elevated glucose and glycosylated hemoglobin 
(HbA1c) levels were seen soon after the initiation of 
pasireotide, but stabilized thereafter (Fig. 5).  The 
mean fasting plasma glucose (FPG) at baseline, month 
3, and month 12 were 109.2 mg/dL, 136.0 mg/dL, and 
135.0 mg/dL, respectively.  The mean glycosylated 
hemoglobin (HbA1c) at baseline, month 3, and month 
12 were 6.1%, 7.1%, and 7.0%, respectively.  Most of 
the patients had a shift in FPG (19 of 33 patients) and 
HbA1c (21 of 33 patients) levels to the higher category 
from baseline (Table 5).  Among 31 patients who had 

Table 3  Summary of adverse events at month 12
All doses (N=33) 

n (%)
Any AEs 32 (97.0)

Suspected to be drug related 28 (84.8)

Grade 3 or 4 AEs 10 (30.3)

Serious AEs 7 (21.2)

Grade 3 or 4 serious AEs 4 (12.1)

AEs leading to discontinuation* 3 (9.1)

Death 0
* One patient each reported hyperglycemia, diabetes mellitus, and 
abnormal liver function test results; AE, adverse event.

Table 4  Adverse events suspected to be related to the study drug 
at month 12 (occurring in >5% of patients)

 
All grades,  

overall  
population 

n (%)

Grade 3 or 4,  
overall  

population  
n (%)

Total 28 (84.8) 10 (30.3)

Hyperglycemia 14 (42.4) 3 (9.1)

Diabetes mellitus 8 (24.2) 2 (6.1)

Cholelithiasis 4 (12.1) 0

Glucose tolerance impaired 4 (12.1) 1 (3.0)

Alopecia 2 (6.1) 0

Biliary dilatation 2 (6.1) 0

Diarrhea 2 (6.1) 0

Electrocardiogram QT prolonged 2 (6.1) 0
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Fig. 5	 Change in mean (A) FPG and (B) HbA1c values from baseline at different time points (safety set)
	 Error bars in the figure indicate standard deviation.  FPG, fasting plasma glucose; HbA1c, glycosylated hemoglobin.  

Table 5  Shift table for (A) FPG and (B) HbA1c (N=33) (safety set)
(A)

FPG, n (%) Baseline value
Last available value

<100 mg/dL 100 to <126 mg/dL ≥126 mg/dL
<100 mg/dL 11 (33.3) 0 9 (27.3) 2 (6.1)
100 to <126 mg/dL 17 (51.5) 0 9 (27.3) 8 (24.2)
≥126 mg/dL 5 (15.2) 0 2 (6.1) 3 (9.1)
Total 33 (100.0) 0 20 (60.6) 13 (39.4)

(B)

HbA1c, n (%) Baseline value
Last available value

<5.7% 5.7% to <6.5% 6.5% to <8% ≥8%
<5.7% 9 (27.3) 1 (3.0) 5 (15.2) 3 (9.1) 0
5.7% to <6.5% 15 (45.5) 0 6 (18.2) 6 (18.2) 3 (9.1)
6.5% to <8% 9 (27.3) 0 1 (3.0) 4 (12.1) 4 (12.1)
Total 33 (100.0) 1 (3.0) 12 (36.4) 13 (39.4) 7 (21.2)
Dark shade indicates shift to higher category; light shade indicates no shift; lighter shade indicate shift to lower category; FPG, fasting 
plasma glucose; HbA1c, glycosylated hemoglobin.  Diabetic: patients taking any antidiabetic medication, or with a history of diabetic 
medication, or HbA1c ≥6.5% or fasting plasma glucose (FPG) ≥126 mg/dL; prediabetic: patients not qualifying as diabetic and with FPG 
≥100 mg/dL and <126 mg/dL or HbA1c ≥5.7% and <6.5%; normal glucose tolerance: patients not qualifying as diabetic or prediabetic 
and with FPG <100 mg/dL and/ or HbA1c <5.7%.
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HbA1c value <7% at baseline, 9 patients had a shift 
in HbA1c value ≥7% at last available value At month 
12, nine patients received insulin, 4 received dipepti-
dyl (DPP-4) inhibitors alone, 12 received other oral 
hypoglycemic agents (OHA) with or without DPP-4 
inhibitors, and 8 were not being treated with any anti-
diabetic medications.  

 No clinically meaningful changes were observed 
in systolic and diastolic blood pressure, and pulse rate.  
Two patients (6.1%) had a QTcF value >480 ms but no 
patients reported QTcF value >500 ms.  No patients 
reported an increase from baseline in QT interval of 
>60 ms.  

Discussion

This study aimed to evaluate the efficacy and safety 
of long-acting pasireotide in Japanese patients with 
acromegaly or pituitary gigantism.  The primary effi-
cacy end point (ie, proportion of patients with bio-
chemical control at month 3, which was 18.2%; 90% 
CI: 8.2%, 32.8%) was not met, as the lower bound of 
the 90% CI was lower than the prespecified thresh-
old of 10%.  It should be noted that in this analysis, 
patients, whose IGF-1 was below lower limit of nor-
mal (over response), which is a clinically meaningful 
response, are not considered as responders.  Including 
one such patient who had over response, the response 
rate was 21.2%.  Of note, the heterogeneous nature 
of the patient population (medically naïve and inad-
equately controlled) and inclusion of the patient with 
pituitary gigantism may have contributed to the lower 
response than anticipated.  Although the study did not 
meet the primary end point at month 3 as defined in the 
protocol, the results of this study demonstrate that the 
long-acting pasireotide has clinically relevant efficacy 
in Japanese patients with acromegaly, based on the 
decrease in GH and IGF-1 levels observed at month 
3 and through the end of the core phase (12 months of 
study treatment).  It should also be noted that a strin-
gent criterion for response was chosen for this study in 
terms of excluding patients with IGF-1 < lower limit 
of normal who are considered responders from the 
clinical perspective.  

One patient who had pituitary gigantism was 
included in the study due to the common etiology and 
the similar treatment approach as that of acromegaly; 
this patient had decreases in mean GH and standard-
ized IGF-1 values from baseline through the end of the 

core phase, and tolerated pasireotide treatment well.  
Almost all patients had a decrease from baseline in 

IGF-1 and GH levels at month 12.  There was a rela-
tively higher variability in baseline GH levels (median 
[range], 11.84 µg/L [2.1-172.4 µg/L]) than in standard-
ized IGF-1 levels (2.66 [0.9-5.2]) in the overall pop-
ulation.  Patients with baseline GH ≤10 μg/L (n=15) 
had higher response rate at month 3 (40% vs 5.6%) and 
month 12 (26.7% vs 16.7%) when compared to patients 
with baseline GH >10 μg/L (n=18).  All patients who 
had reduction in mean GH levels had shown reduc-
tion in standardized IGF-1 levels (Fig. 4).  As deter-
mined post hoc, the percent change from baseline in 
mean GH and standardized IGF-1 was robust in each 
dose group (data not shown), and overall population 
and was maintained throughout the study.  

Dose proportional response could not be observed 
among the patients in the 20 mg, 40 mg, and 60 mg 
group.  It should be noted that the dose titrations were 
allowed and 18.2% of the patients at month 3 and 50% 
of the patients at month 12 did not remain at the same 
dose level assigned at the baseline (as shown in Fig. 3 
for month 12).  As described in methods section, dose 
down-titration due to AE was allowed at any time and 
dose up-titration was prohibited prior to month 3.  Thus, 
the dose modifications may have played a major role 
in affecting the dose proportional relationship in this 
study.  In addition, the following differences in base-
line characteristics such as median age, male/female 
ratio [20], median GH, and time since initial diagnosis 
may have contributed to the variations in dose propor-
tional response.  The median age was higher in the 20 
mg group than other groups.  The median GH, male/
female ratio, and the time since initial diagnosis were 
higher in the 60 mg group than in other groups, how-
ever, the median BMI and ratio of SSA naïve and SSA 
uncontrolled groups were balanced.  

The goals of acromegaly treatment include bio-
chemical and tumor mass control, the reversal or atten-
uation of signs and symptoms, and the maintenance 
of normal pituitary function, with the ultimate goal of 
decrease in morbidity and mortality.  There are a num-
ber of drugs available for the treatment of acromeg-
aly such as SSAs, dopamine agonists, and growth hor-
mone receptor antagonist [2].  Clinical data supporting 
efficacy and safety of first-generation SSAs, long-act-
ing octreotide [21] and lanreotide Autogel [22], in 
Japanese patients with acromegaly have previously 
been reported.  In most of the studies, the response rate 



745Pasireotide for acromegaly in Japan

in patients treated with first-generation SSAs ranges 
from 17% to 41% [2, 23-25].  In a retrospective study, 
pegvisomant monotherapy showed efficacy with sus-
tained IGF-1 normalization in Japanese patients with 
acromegaly; however, there was no effect on GH 
reduction and tumor shrinkage, and safety concerns 
like liver toxicity were observed [26], which is con-
sistent with the known profile of pegvisomant.  Until 
now, no publications evaluating dopamine agonist 
monotherapy in Japanese population with acromeg-
aly/pituitary gigantism are available.  Cabergoline 
has effect on both GH and IGF-1 reduction [27], and 
the response rate with cabergoline monotherapy was 
found to be <10% [3].  Despite current available med-
ical therapies, many patients are still uncontrolled.  
Recent results from the German Acromegaly Register 
and the Belgian registry in acromegaly patients treated 
with different therapies have shown that ~50% of the 
patients still had active disease [12, 13].  In a recently 
published meta-analysis with almost a total of 4,500 
patients enrolled in the analyzed trials, the control 
rates were 56% for mean GH and 55% for IGF-1 nor-
malization with the first-generation SSAs [9].  

Although there were differences between the current 
study design and the 2 multinational phase 3 studies, 
the response rates in the subgroups: SSA uncontrolled, 
n=20: ~10.0% to 20.0% and others/SSA naïve, n=13: 
~15.4% to 30.8% (range based on values at different 
time points) were consistent with the response rates 
observed in these 2 phase 3 studies for patients with 
inadequately controlled acromegaly [16] and patients 
with treatment-naïve acromegaly [14], respectively.  
A more pronounced reduction of median percent-
age change from baseline in standardized IGF-1 was 
observed in others/SSA-naïve group when compared to 
SSA-uncontrolled group at month 12, whereas median 
percentage change from baseline in mean GH was sim-
ilar in both the groups.  However, the findings from this 
subgroup analysis should be interpreted with caution 
due to the small number of patients in each group and 
the large variation observed in the data in these results. 

The safety profile of long-acting pasireotide in the 
current study was similar to the known safety pro-
file of first-generation SSAs except for the higher fre-
quency and degree of hyperglycemia.  None of the 
patients with normal HbA1c levels (ie, HbA1c <5.7%) 
at baseline had a shift to >8% in HbA1c at the last 
available value.  Hyperglycemia was controlled with 
glucose monitoring and by the initiation or treatment 

adjustment of the antidiabetic medication as needed.  
Pasireotide has a higher binding affinity for SSTR5 
compared to first-generation SSAs which preferen-
tially bind to SSTR2 [28].  Pasireotide causes reduc-
tion in insulin secretion by binding to SSTR5 receptors 
on the beta cells of the pancreatic islets [29].  Insulin 
secretion has been reported to be lower in East Asian 
population compared to Caucasian population [30].  
Considering the mechanism of pasireotide associated 
hyperglycemia [31], plasma glucose levels should be 
carefully monitored in Japanese patients, and insu-
lin-secreted therapy such as sulfonyl urea, rapid-act-
ing insulin secretagogues (glinides), DPP4 inhibitors 
or glucagon-like peptide-1 (GLP-1) could be effec-
tive.  The safety profile of pasireotide observed in this 
study was consistent with findings of previous stud-
ies [5-7] and with the 2 large phase 3 studies in acro-
megaly [14-16].  No new or unexpected safety signals 
were reported.  

This phase 2 study had some limitations such as the 
broader inclusion criteria, ie, patients included in the 
study could be either medically naïve or inadequately 
controlled (on first-generation SSAs) and the open-label 
study design with no active label comparator.  

In conclusion, in patients with acromegaly, the 
reduction in mean GH and standardized IGF-1 levels 
observed with long-acting pasireotide treatment was 
maintained through the end of core phase at month 12 
in both medically naïve and in patients who were inad-
equately controlled on SSAs or dopamine agonists.  In 
addition, the patient with pituitary gigantism who was 
a nonresponder had lower GH and IGF-1 levels com-
pared to baseline values throughout the core phase.  
The safety profile of long-acting pasireotide was simi-
lar to first-generation SSAs except for the frequency 
and degree of hyperglycemia.  Hyperglycemia was 
controllable with adequate glucose monitoring and 
antidiabetic treatment.  No new safety signals were 
observed.  Thus, long-acting pasireotide has clinically 
relevant efficacy and was well tolerated in Japanese 
patients with acromegaly or pituitary gigantism.  
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