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Efficacy and Safety of HP-3070, an Asenapine Transdermal System, 
in Patients With Schizophrenia:
A Phase 3, Randomized, Placebo-Controlled Study
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ABSTRACT
Objective: Asenapine is a second-generation antipsychotic used to 
treat individuals with schizophrenia. This phase 3 study assessed 
efficacy and safety of HP-3070, an asenapine transdermal system 
(patch), in adults with schizophrenia.

Methods: In this inpatient study, a 3- to 14-day screening/single-
blind run-in washout period was followed by a 6-week double-blind 
period wherein patients with acutely exacerbated schizophrenia 
(DSM-5 criteria) were randomized 1:1:1 and received HP-3070 
7.6 mg/24 h (n = 204), HP-3070 3.8 mg/24 h (n = 204), or placebo 
(n = 206). Primary endpoint was change from baseline (CFB) in 
week 6 Positive and Negative Syndrome Scale (PANSS) total score 
versus placebo; key secondary endpoint was CFB in week 6 Clinical 
Global Impression-Severity of Illness score versus placebo. Safety 
endpoints included treatment-emergent adverse events (TEAEs) 
and dermal assessments.

Results: Each of the HP-3070 doses demonstrated significant 
improvement versus placebo at week 6 for the primary and key 
secondary endpoints. Differences in the least-squares mean (LSM) 
(95% CI; adjusted P) of CFB for PANSS total scores were −4.8 (−8.06 
to −1.64; adjusted P = .003) and −6.6 (−9.81 to −3.40; adjusted 
P < .001) for 7.6 mg/24 h and 3.8 mg/24 h, respectively. HP-3070 
was well tolerated, with a systemic safety profile consistent with 
sublingual asenapine. Incidence of application site TEAEs was 
higher for HP-3070 (14.2%, 7.6 mg/24 h; 15.2%, 3.8 mg/24 h) versus 
placebo (4.4%). Discontinuations due to application site reactions 
or skin disorders (urticaria, pruritus) were infrequent (≤ 0.5% per 
treatment group).

Conclusions: HP-3070 7.6 mg/24 h and 3.8 mg/24 h doses were 
efficacious and well tolerated. As the first transdermal antipsychotic 
patch available in the US, HP-3070 offers a novel treatment option 
for people with schizophrenia.
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Schizophrenia is a leading cause of disability worldwide.1 
Despite the wide array of antipsychotic agents 

available, patients often remain unsatisfied with current 
treatment options, as evidenced by frequent changes in 
antipsychotic regimens, observed in 25%–50% of patients 
in past studies.2–5 These frequent treatment changes 
can be associated with increased risk of relapse, adverse 
effects, and further challenges with medication adherence, 
highlighting the need for additional schizophrenia 
treatment options.6–10 A transdermal treatment for 
schizophrenia is a novel option that may address some of 
the sources of dissatisfaction driving regimen adjustments.

HP-3070, an asenapine transdermal system (patch), has 
been approved by the US Food and Drug Administration for 
once-daily use in adults with schizophrenia.11,12 Asenapine, 
a second-generation antipsychotic, was initially available 
only as a twice-daily sublingual tablet.13 Complex dosing 
instructions and reported undesirable adverse effects 
including dysgeusia, oral hypoesthesia, and oral ulcers 
or blisters can make adherence to sublingual asenapine 
(SLA) challenging.13,14 Transdermal administration of 
asenapine may address several unmet needs in patients 
with schizophrenia, including improved adherence by 
reducing dosing frequency to once daily. Compared 
with oral treatments, transdermal delivery offers more 
consistent plasma drug concentrations because of steady 
drug delivery and the option to immediately cease dosing 
by simply removing the patch.15 Use of an asenapine 
transdermal system instead of SLA essentially eliminates 
the risk of dysgeusia and oral hypoesthesia and removes 
the need for food or drink restrictions.11,13 As the first 
transdermal antipsychotic patch approved for use in 
the United States,11,12 HP-3070 represents an important 
innovation for patients who require antipsychotic treatment 
but are unable or unwilling to take oral medications, averse 
to receiving injections, or simply looking for another 
treatment option.

Here, we report results from a phase 3, randomized, 
placebo-controlled study designed to assess the efficacy 
and safety of HP-3070 in adults with schizophrenia.

METHODS

Trial Design and Participants
This phase 3, multicenter, placebo-controlled, 

randomized, double-blind, inpatient study (ClinicalTrials.

https://clinicaltrials.gov/ct2/show/NCT02876900
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gov identifier: NCT02876900) was designed to demonstrate 
the efficacy and safety of HP-3070 transdermal patches in 
patients with schizophrenia (Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition [DSM-5] criteria). 
Eligible patients were voluntarily hospitalized during the 
treatment period, first entering a 3- to 14-day screening/
run-in period during which single-blind placebo patches 
were applied once daily and prior antipsychotic and other 
prohibited medications were washed out. No oral bridge 
with SLA was required. Patients with a decrease in Positive 
and Negative Syndrome Scale (PANSS) total score of ≥ 20% 
or who were noncompliant with patches were ineligible 
for the subsequent 6-week double-blind treatment period 
and 30-day follow-up. Eligible study participants were ≥ 18 
years old, were experiencing an acute exacerbation of 
schizophrenia, had a Clinical Global Impression-Severity 
of Illness (CGI-S) scale score of ≥ 4 (moderate), and had a 
PANSS total score of ≥ 80, with scores of ≥ 4 in ≥ 2 of the 
PANSS items for conceptual disorganization, delusions, 
hallucinatory behavior, and unusual thought content at 
screening and baseline. Potential participants were excluded 
if they had been diagnosed with schizophrenia < 6 months 
prior to the screening visit, had a current DSM-5 diagnosis 
other than schizophrenia, or were known to be resistant/
refractory to antipsychotic treatment, including asenapine. 
Prior experience with SLA was not required. The study 
protocol was approved by an independent ethics committee 
or review board at each study center. Written informed 
consent was obtained from all participants.

Interventions
During the 6-week double-blind treatment period, 

patients were randomized (1:1:1) to HP-3070 7.6 mg/24 h, 
HP-3070 3.8 mg/24 h, or placebo. Patch application/removal 
was performed at approximately the same time daily. One 
active patch delivered an asenapine dose of 3.8 mg/24 h. 
To maintain blinding, patients receiving the HP-3070 3.8 
mg/24 h dose received 1 active and 1 placebo patch, patients 
receiving HP-3070 7.6 mg/24 h received 2 active patches, 
and patients receiving placebo received 2 placebo patches. 

Patch application sites (abdomen, hip, upper arm, upper 
back, and upper chest) were rotated daily. Sites containing 
tattoos, scar tissue, infections, or other skin abnormalities 
were avoided.

Dose Selection
The rationale supporting the 2 doses selected for this 

study was based on comparison of exposure (AUC0–24) 
between approved doses of SLA tablets and selected HP-3070 
doses in the target population, and safety assessments for 
HP-3070.13 In a separate pharmacokinetic study, the mean 
areas under the curve during 24 hours (AUC0–24) following 
HP-3070 7.6 mg/24 h and 3.8 mg/24 h doses were similar 
to mean AUC0–24 following administration of twice-daily 
10 mg and 5 mg SLA, respectively.16–18

Outcome Measures
The primary efficacy endpoint was change from 

baseline (CFB) to week 6 in PANSS total score.19 The key 
secondary endpoint was CFB to week 6 in CGI-S score.20 
Other secondary endpoints included weekly change in 
PANSS total score and CGI-S score, weekly Clinical Global 
Impression-Improvement (CGI-I) scale score, and weekly 
proportion of PANSS and CGI-I responders.20 PANSS 
responders were defined as patients with ≥ 30% reduction 
in PANSS total score. CGI-I responders had a score of 1 
(very much improved) or 2 (much improved).

Safety was assessed using standard measures (ie, 
spontaneously reported treatment-emergent adverse events 
[TEAEs], dermal assessments measuring skin irritation and 
patch discomfort, clinical laboratory assessments, vital signs, 
weight, and electrocardiogram results) and extrapyramidal 
symptom (EPS) assessments performed using the Abnormal 
Involuntary Movement Scale (AIMS),20 Barnes Akathisia 
Rating Scale (BARS),21 and Simpson-Angus Scale (SAS). 22

Analysis Populations
The full analysis set (FAS), used for efficacy analyses, 

included all randomized patients who received ≥ 1 dose 
of study medication and had a baseline and ≥ 1 additional 
postbaseline assessment of PANSS total score. The safety 
analysis set (SAF), used for dermal evaluations and safety 
endpoints, included patients receiving ≥ 1 dose of study 
medication.

Statistical Methods
The primary efficacy variable was analyzed using a 

mixed-model repeated-measures (MMRM) analysis. The 
MMRM included CFB in PANSS total score as the repeated 
dependent variable, with country, treatment, visit (weeks 
1–6), treatment-by-visit interaction, and baseline PANSS 
score as covariates. The key secondary endpoint was 
analyzed using the same method, with the baseline value of 
CGI-S included in the MMRM as a covariate. Additional 
details are provided in the Supplementary Methods.

A matched parallel gatekeeping procedure was used to 
control the overall type I error rate at the level of 0.05 for 

Clinical Points
 ■ Numerous antipsychotic agents are available for 

schizophrenia treatment, although many patients cannot 
find a suitable treatment option.

 ■ The asenapine transdermal system (HP-3070) treatment 
option can improve adherence with once-daily dosing 
and avoid undesirable effects or restrictions associated 
with sublingual asenapine such as dysgeusia and food or 
drink restrictions.

 ■ The HP-3070 doses investigated were comparable to 
the 5 and 10 mg twice-daily sublingual asenapine doses 
investigated previously with similar efficacy. HP-3070 
represents a new option for people with schizophrenia 
who are unsatisfied with their current treatment.

https://clinicaltrials.gov/ct2/show/NCT02876900
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primary and key secondary objectives.23–25 Primary and 
key secondary efficacy hypotheses were grouped into 2 
hierarchical families, each including multiple comparisons 
of HP-3070 7.6 mg/24 h versus placebo and HP-3070 3.8 
mg/24 h versus placebo. Hypothesis testing was based on 
the truncated (truncation parameter γ = 0.9) Hochberg 
procedure for the primary endpoint (PANSS total score) 
and regular for the key secondary endpoint (CGI-S). CGI-S 
comparisons were conducted only for doses showing 
significance in the PANSS total score test.

The secondary efficacy endpoints CFB in PANSS total 
score and CGI-I score at each week were analyzed using the 
same MMRM method as for the primary and key secondary 
endpoints but were not included in the gatekeeping 
procedure. Secondary endpoints involving proportion of 
responders were tested using the Cochran-Mantel-Haenszel 
(CMH) method stratified by country, with the hypothesis 
test based on the general association statistic.

All statistical tests of treatment effects were performed at 
a 2-sided significance level of .05. Confidence intervals (CIs) 
were reported at 95%.

RESULTS

Participants
A total of 782 patients were screened for eligibility at 59 

study sites in the United States, Russia, Ukraine, Bulgaria, 
and Serbia (Supplementary Figure 1). Eligible patients 
providing informed consent were randomized into HP-3070 
7.6 mg/24 h (n = 206), HP-3070 3.8 mg/24 h (n = 205), and 
placebo groups (n = 206). The SAF included 204 patients 
in each HP-3070 treatment group and 206 in the placebo 
group. The FAS included 203, 201, and 203 patients from 
the HP-3070 7.6 mg/24 h, 3.8 mg/24 h, and placebo groups, 
respectively. Study discontinuations occurred in 46 (22.5%) 
and 38 (18.6%) patients from the HP-3070 7.6 mg/24 h and 
3.8 mg/24 h groups, respectively, and in 44 (21.4%) placebo 
patients from the SAF population (Supplementary Figure 1).

There were no notable differences between HP-3070 and 
placebo treatment groups with respect to demographics and 
baseline disease characteristics (Table 1, Supplementary 
Table 1). The majority of patients were male (60.6%) and 
white (76.0%). Mean age was 42.0 years, and mean BMI, 26.3 

Table 1. Baseline Demographics and Clinical Characteristics of Patients With 
Schizophrenia Treated With HP-3070 or Placebo

Characteristic

HP-3070
7.6 mg/24 h

(n = 206)

HP-3070
3.8 mg/24 h

(n = 204)
Placebo 
(n = 206)

Overall 
(N = 616)

Age, mean (SD), y 42.3 (11.9) 41.5 (11.6) 42.1 (11.6) 42.0 (11.7)
Sex, n (%)

Male 111 (53.9) 131 (64.2) 131 (63.6) 373 (60.6)
Female 95 (46.1) 73 (35.8) 75 (36.4) 243 (39.4)

Race
American Indian or Alaska Native 1 (0.5) 0 0 1 (0.2)
Black or African American 45 (21.8) 47 (23.0) 54 (26.2) 146 (23.7)
White 159 (77.2) 157 (77.0) 152 (73.8) 468 (76.0)
Othera 0 0 0 0

Ethnicity
Hispanic or Latino 5 (2.4) 10 (4.9) 1 (0.5) 16 (2.6)
Not Hispanic or Latino 201 (97.6) 194 (95.1) 205 (99.5) 600 (97.4)

Region, n (%)
North America (US) 62 (30.1) 61 (29.9) 62 (30.1) 185 (30.0)
Russia 60 (29.1) 60 (29.4) 60 (29.1) 180 (29.2)
Eastern Europeb 84 (40.8) 83 (40.7) 84 (40.8) 251 (40.7)

Weight, mean (SD), kg 77.6 (16.4) 79.3 (17.4) 76.8 (16.4) 77.9 (16.7)
Body mass index, mean (SD), kg/m2 26.2 (4.8) 26.6 (5.1) 25.9 (4.9) 26.3 (4.9)
Body mass index category, n (%)

< 25 kg/m2 94 (45.6) 83 (40.7) 100 (48.5) 277 (45.0)
≥ 25 to < 30 kg/m2 72 (35.0) 72 (35.3) 66 (32.0) 210 (34.1)
≥ 30 kg/m2 40 (19.4) 49 (24.0) 40 (19.4) 129 (20.9)

Baseline PANSS score, mean (SD) 95.6 (8.68) 97.0 (9.74) 97.3 (10.05) 96.7 (9.6)
Baseline PANSS score, n (%)

< 90 53 (25.7) 45 (22.1) 54 (26.2) 152 (24.7)
≥ 90 151 (73.3) 159 (77.9) 152 (73.8) 462 (75.0)

Time since first diagnosis, mean (SD), y 16.1 (10.9) 15.5 (10.4) 15.4 (10.5) 15.7 (10.6)
Age at first diagnosis, mean (SD), y 26.7 (8.4) 26.4 (7.7) 27.1 (8.3) 26.7 (8.1)
Received antipsychotic treatment immediately 

prior to study enrollment, n (%)
186 (90.3) 187 (91.7) 188 (91.3) 561 (91.1)

Use of ≥ 1 concomitant medication, n (%) 152 (74.5) 148 (72.5) 138 (67.0) 438 (71.3)
Most commonly used  (> 15%) concomitant 
medications, n (%)

Lorazepam 52 (25.5) 48 (23.5) 49 (23.8) 149 (24.3)
Zolpidem 39 (19.1) 38 (18.6) 33 (16.0) 110 (17.9)

aIncludes Asian, Native Hawaiian, or other Pacific Islanders.
bIncludes Bulgaria, Ukraine, and Serbia.
Abbreviations: PANSS = Positive and Negative Syndrome Scale, SD = standard deviation.
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Figure 1. Change From Baseline in (A) PANSS Total Score 
and (B) CGI-S Score Through Week 6 in Patients With 
Schizophrenia Treated With HP-3070 or Placebo  
(Full Analysis Set)

*P < .05.
**P < .01.
***P < .001.
Abbreviations: CGI-S = Clinical Global Impression-Severity of Illness, 

LSM = least-squares mean, PANSS = Positive and Negative Syndrome Scale, 
SE = standard error.
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kg/m2. Mean (SD) time since first diagnosis of schizophrenia 
was 15.7 (10.6) years, with 64.4% of patients having a 
diagnosis for ≥ 10 years. Concomitant medication use was 
slightly higher for HP-3070 groups (74.5% and 72.5% for 7.6 
mg/24 h and 3.8 mg/24 h) versus placebo (67.0%) (Table 1). 
Treatment compliance was similar across groups, with 83.6% 
of patients using ≥ 80% and ≤ 120% of study medication 
(> 100% possible when a detached patch was replaced, 
occurring infrequently: 2.5% for 7.6 mg/24 h, 5.4% for 3.8 
mg/24 h, 3.9% for placebo).

Primary Efficacy Endpoint: Week 6 PANSS CFB
At baseline, similar mean (SD) PANSS total scores were 

observed for HP-3070 7.6 mg/24 h, HP-3070 3.8 mg/24 h, and 
placebo groups (95.6 [8.68], 97.0 [9.74], and 97.4 [10.05]). 
After 6 weeks of treatment, differences in the least-squares 
mean (LSM) CFB in PANSS total score versus placebo were 
−4.8 (95% CI: −8.06 to −1.64; adjusted P = .003) and −6.6 
(95% CI: −9.81 to −3.40; adjusted P < .001) for the HP-3070 
7.6 mg/24 h and 3.8 mg/24 h groups (Figure 1A).

Key Secondary Efficacy Endpoint: Week 6 CGI-S CFB
Mean (SD) CGI-S scores were similar at baseline among 

the HP-3070 7.6 mg/24 h, HP-3070 3.8 mg/24 h, and 
placebo groups (4.9 [0.50], 4.9 [0.54], and 4.9 [0.58]). The 
differences in LSM (SE) CFB in CGI-S score at week 6 versus 
placebo were −0.4 (0.100) (95% CI: −0.55 to −0.16; adjusted 
P < .001) for HP-3070 7.6 mg/24 h and −0.4 (0.099) (95% 
CI: −0.64 to −0.25; adjusted P < .001) for HP-3070 3.8 mg/24 
h (Figure 1B). Multiple sensitivity analyses for primary 
and key secondary endpoints supported these findings 
(Supplementary Table 2).

Other Secondary Efficacy Endpoints
For PANSS total scores, a statistically significant 

difference in LSM estimate (SE) CFB versus placebo was 
observed for HP-3070 7.6 mg/24 h from week 3 through 
week 6, and for HP-3070 3.8 mg/24 h from week 2 through 
week 6 (Figure 1A).

For all treatments, percentage of patients demonstrat-
ing ≥ 30% improvement from baseline in PANSS total score 
(PANSS responders) increased with each successive weekly 
time point, with higher responder rates for HP-3070 7.6 
mg/24 h and HP-3070 3.8 mg/24 h versus placebo; differ-
ences were statistically significant (P < .05 by CMH test) for 
both HP-3070 groups versus placebo at week 6 (Supplemen-
tary Table 3).

For CGI-S scores, a statistically significant difference in 
LSM estimate (SE) CFB versus placebo was observed for 
both HP-3070 doses from week 2 through week 6 (Figure 
1B).

Regarding CGI-I, significant differences versus placebo 
were observed for the HP-3070 7.6 mg/24 h group from 
week 3 to week 6, and the HP-3070 3.8 mg/24 h group at 
weeks 2, 4, 5, and 6 (Supplementary Table 3). Higher rates 
of CGI-I responders were observed for HP-3070 7.6 mg/24 
h and HP-3070 3.8 mg/24 h versus placebo, with statistically 

significant (P < .05 by CMH test) differences observed 
for both HP-3070 groups versus placebo for weeks 4–6 
(Supplementary Table 3).

Safety Outcomes
TEAEs were reported at similar rates among patients 

receiving HP-3070 7.6 mg/24 h (55.4%), HP-3070 3.8 mg/24 
h (53.9%), and placebo treatment (51.5%) (Table 2). Most 
TEAEs were mild or moderate in intensity, while severe 
TEAEs were reported in 7 (3.4%), 3 (1.5%), and 5 (2.4%) 
patients in the HP-3070 7.6 mg/24 h, HP-3070 3.8 mg/24 h, 
and placebo groups, respectively. No deaths occurred during 
the study, incidences of serious adverse events were similar 
across groups (< 2% of patients in each), and no serious 
adverse events were considered related to study treatment 
or occurred at patch application sites (Table 2).

TEAEs leading to discontinuation of study treatment 
occurred in 16 (7.8%), 10 (4.9%), and 14 (6.8%) patients 
in the HP-3070 7.6 mg/24 h, HP-3070 3.8 mg/24 h, and 
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Table 2. TEAEs Reported in ≥ 5% of Patients With Schizophrenia Treated With  
HP-3070 or Placebo (Safety Analysis Set)

Variable

HP-3070
7.6 mg/24 h

(n = 204)

HP-3070
3.8 mg/24 h

(n = 204)
Placebo
(n = 206)

Incidence, n (%)
Any TEAE 113 (55.4) 110 (53.9) 106 (51.5)
Any TEAE at application site, n (%) [no. of events] 29 (14.2) [87] 31 (15.2) [218] 9 (4.4) [34]
Any TEAE leading to discontinuation of  

study medication
16 (7.8) 10 (4.9) 14 (6.8)

Any severe TEAE 7 (3.4) 3 (1.5) 5 (2.4)
Any serious TEAE 2 (1.0) 3 (1.5) 4 (1.9)
Any TEAE leading to death 0 (0) 0 (0) 0 (0)

Common TEAEs (≥ 5% of patients in any group)
Application site erythema 20 (9.8) 19 (9.3) 3 (1.5)
Headache 19 (9.3) 18 (8.8) 13 (6.3)
Extrapyramidal disorder 19 (9.3) 13 (6.4) 3 (1.5)
Insomnia 14 (6.9) 15 (7.4) 23 (11.2)
Weight increased 12 (5.9) 8 (3.9) 4 (1.9)
Anxiety 11 (5.4) 10 (4.9) 13 (6.3)
Constipation 9 (4.4) 11 (5.4) 9 (4.4)
Agitation 6 (2.9) 5 (2.5) 11 (5.3)
Schizophrenia 6 (2.9) 5 (2.5) 11 (5.3)

Abbreviation: TEAE = treatment-emergent adverse event.

placebo groups (Table 2). TEAEs most frequently leading 
to study discontinuation were schizophrenia in 3 (1.5%), 2 
(1.0%), and 6 (2.9%) and akathisia in 3 (1.5%), 0 (0%), and 
1 (0.5%) of patients in the HP-3070 7.6 mg/24 h, HP-3070 
3.8 mg/24 h, and placebo groups, respectively. The most 
frequently reported TEAEs were application site erythema, 
headache, and extrapyramidal disorder, occurring more 
frequently with HP-3070 treatment versus placebo (Table 
2). Of note, extrapyramidal disorder appeared to be dose 
sensitive, arising more frequently in patients receiving 
HP-3070 7.6 mg/24 h (9.3%) versus HP-3070 3.8 mg/24 h 
(6.4%) or placebo (1.5%) (Table 2). No episodes of dysgeusia 
occurred. A potential instance of oral hypoesthesia, reported 
as “numbness of the lower jaw on the right side,” occurred in 
1 patient (7.6 mg/24 h group).

Dermal safety. The incidence of TEAEs at patch 
application sites was higher in the HP-3070 groups (14.2% 
and 15.2% of patients for 7.6 mg/24 h and 3.8 mg/24 h) 
versus placebo (4.4%). The most frequently reported patch 
application site reactions were erythema and pruritus, 
occurring in fewer than 10% and 5% of patients, respectively 
(Table 3). One HP-3070 7.6 mg/24 h–treated patient 
experienced severe application site erythema during week 
2, which resolved without intervention, and the patient 
continued the study. All other patch application site events 
were mild or moderate in severity. Rates of discontinuation 
due to application site reactions or skin disorders were ≤ 0.5% 
across all groups.

Weight and metabolic outcomes. Occurrence of the 
adverse event increased weight appeared to be dose-related, 
reported in 12 (5.9%) and 8 (3.9%) patients receiving 
HP-3070 7.6 mg/24 h and 3.8 mg/24 h, respectively, and 
4 (1.9%) placebo patients, with most cases considered 
related to study drug (Table 2). The proportion of patients 
experiencing ≥ 7% increase in body weight at week 6 was 
14.3%, 18.3%, and 3.9%, respectively (Table 3). Mean CFBs at 

week 6 for total cholesterol, triglycerides, and fasting glucose 
were greater in the HP-3070 groups than placebo (Table 3).

Movement scales. No treatment differences were 
observed for the EPS assessments (AIMS, SAS, and BARS 
total scores) from baseline to week 6 for treated or placebo 
patients (Table 3).

DISCUSSION

The results of this phase 3, placebo-controlled, 
randomized study indicated that the HP-3070 asenapine 
transdermal system was both effective and well tolerated 
for treatment of adult inpatients with schizophrenia. After 6 
weeks of treatment with HP-3070 7.6 mg/24 h or 3.8 mg/24 
h, significant improvements from baseline in both PANSS 
total score and CGI-S score versus placebo were observed. 
Separation from placebo in PANSS, CGI-S, and CGI-I scores 
was observed as early as week 2 and generally maintained 
through week 6.

The systemic safety profile observed in this study was 
generally consistent with the known SLA safety profile. There 
were no instances of dysgeusia with HP-3070 treatment 
and 1 instance of oral hypoesthesia, whose mechanism is 
unclear, as the patch is applied to skin.13,26 Incidence and 
severity of application site reactions for HP-3070 were 
similar to or lower than those observed for transdermal 
patches for other neuropsychiatric conditions.10,27,28 A low 
rate of patch detachment was observed. HP-3070 3.8 mg/24 
h–treated patients experienced fewer serious TEAEs and 
discontinuations due to TEAEs than 7.6 mg/24 h–treated 
patients.

The HP-3070 transdermal system investigated in this 
study offers a once-daily asenapine treatment option with 
efficacy similar to twice-daily SLA. The total daily asenapine 
exposures with the HP-3070 3.8 mg/24 h and 7.6 mg/24 h 
patches were designed to correspond to twice-daily 5 mg 
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and 10 mg SLA, respectively.16 An intermediate option, 5.7 
mg/24 h, is also available to increase dosing flexibility and 
corresponds to a 15 mg/d SLA dosage that is sometimes used 
in clinical practice.

Because of the corresponding daily exposures, the doses 
examined in our study can be considered comparable to 
the doses investigated in previous SLA studies. In the 2 
positive 6-week, placebo-controlled studies of SLA in acute 
schizophrenia, 5-mg twice-daily treatment demonstrated 
significantly greater improvement in PANSS total scores 
versus placebo by week 3, continuing through week 6, 
consistent with the results observed in the current trial.14,29,30 
In addition, a significantly greater percentage of patients 
treated with HP-3070 were classified as PANSS or CGI-I 
responders versus placebo, also seen in patients treated with 
5 mg twice-daily SLA.29 Moreover, the percentages of CGI-I 
responders were similar in the SLA study and the current 
trial.29

With SLA, patients are advised to avoid food or liquids 
for 10 minutes after each twice-daily administration, 

necessitating that it be taken after other coprescribed pills 
are swallowed.13 In contrast, the pharmacokinetic profile 
of transdermal asenapine permits once-daily dosing with 
no restrictions on oral intake, potentially addressing some 
challenges associated with low medication adherence in 
individuals with schizophrenia, who, in addition to having 
difficulties with insight into their illness, often struggle 
with cognitive impairment, making complex medication 
regimens difficult.10 By alleviating some of these concerns, 
a transdermal asenapine patch may help address the 
known issue of frequent treatment changes in patients with 
schizophrenia.2–5 Overall, HP-3070 may be more acceptable 
to patients than SLA—in trials of SLA, more than half (54%) 
of asenapine-treated patients withdrew and discontinued 
study medication,30 versus < 24% of patients receiving 
HP-3070 in the current study.

Transdermal systems have historically offered an 
alternative to oral, sublingual, and intramuscular agents. 
The HP-3070 transdermal patch may be a good option in 
patients for whom the oral route is difficult, potentially 

Table 3. Dermal Safety, Change in Body Weight and Metabolic Outcomes, and EPS 
Assessments at Week 6 in Patients With Schizophrenia Treated With HP-3070 or Placebo 
(Safety Analysis Set)

HP-3070
7.6 mg/24 h

(n = 204)

HP-3070
3.8 mg/24 h

(n = 204)
Placebo
(n = 206)

Dermal Safety Assessments
Erythema, n (%) 20 (9.8) 19 (9.3) 3 (1.5)
Pruritus, n (%) 8 (3.9) 10 (4.9) 4 (1.9)
Body Weight and Metabolic Outcomes
Body weight

Week 6 CFB, mean (SD), kg 2.02 (3.57)
(n = 164)

2.10 (4.07)
(n = 168)

0.62 (3.32)
(n = 167)

≥ 7% increase in body weight at week 6, n (%) 29 (14.3)
(n = 203)

37 (18.3)
(n = 202)

8 (3.9) 
(n = 203)

Total cholesterol, week 6 CFB, mean (SD), mg/dL 4.46 (26.98)
(n = 172)

5.10 (32.69)
(n = 174)

0.67 (27.24)
(n = 174)

High-density lipoprotein, week 6 CFB, mean (SD), mg/dL −0.73 (9.79)
(n = 172)

0.18 (9.00)
(n = 174)

−0.81 (8.96)
(n = 174)

Low-density lipoprotein, week 6 CFB, mean (SD), mg/dL 4.185 (21.37)
(n = 169)

1.347 (27.16)
(n = 170)

1.56 (23.11)
(n = 172)

Triglycerides, week 6 CFB, mean (SD), mg/dL 6.67 (67.81)
(n = 172)

17.34 (66.17)
(n = 170)

−2.61 (65.66)
(n = 172)

Fasting glucose
Week 6 CFB, mean (SD), mg/dL 3.72 (15.96)

(n = 172)
3.28 (19.06)

(n = 174)
0.03 (14.5)
(n = 174)

Shift from normal (< 100 mg/dL) to high (≥ 126 mg/dL) at 
week 6, n (%)

6 (3.0) 6 (3.1) 0 (0.0)

EPS Assessments
Abnormal Involuntary Movement Scale total score, mean (SD)

Baseline 0.5 (1.56)
(n = 204)

0.3 (0.92)
(n = 204)

0.3 (0.91)
(n = 206)

Week 6 CFB 0.0 (0.54)
(n = 163)

−0.1 (0.63)
(n = 168)

0.1 (2.29)
(n = 166)

Simpson-Angus Scale total score, mean (SD)
Baseline 0.4 (1.11)

(n = 204)
0.4 (1.07)
(n = 204)

0.5 (1.25)
(n = 206)

Week 6 CFB 0.0 (0.96)
(n = 163)

−0.1 (1.03)
(n = 168)

−0.2 (1.09)
(n = 166)

Barnes Akathisia Rating Scale total score, mean (SD)
Baseline 0.0 (0.2)

(n = 204)
0.1 (0.1)
(n = 204)

0.1 (0.43)
(n = 206)

Week 6 CFB 1.0 (0.49)
(n = 163)

0.0 (0.50)
(n = 168)

−0.1 (0.41)
(n = 166)

Abbreviations: CFB = change from baseline, EPS = extrapyramidal symptom, SD = standard deviation.
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because of difficulty swallowing or an altered ability 
to absorb oral products due to previous gastric bypass 
surgery, other concomitant oral medications prone to 
drug-drug interactions, etc. HP-3070 also offers an 
alternative for patients who simply prefer a patch. Two 
studies31,32 investigating preference for rivastigmine 
transdermal therapy for Alzheimer’s disease found that 
80% of physicians and ≥ 70% of caregivers preferred 
transdermal administration over oral for ease of use, 
improved treatment compliance, simple dosing schedule, 
and convenience. Overall, rivastigmine studies have 
demonstrated transdermal treatment as effective as oral 
formulations and more tolerable, yielding better compliance 
rates in patients with dementia.10,31–33 A transdermal 
patch may also appeal to patients who have difficulty 
taking sublingual medications. For example, patients who 
experience unpleasant dysgeusia after taking SLA or find 
sublingual administration undesirable may want to consider 
this transdermal formulation. Availability of a wide array of 

formulation options can increase the possibility of finding 
a medication that is efficacious and tolerable and that the 
individual with schizophrenia is willing to adhere to.

A limitation of this study is that it was conducted in 
hospitalized patients with nurses completing daily application 
of the patch. While this design was selected to maximize the 
safety of participants and integrity of the study, real-world 
clinical use will be important to help inform the field about 
outpatient use, where patients or caregivers would apply the 
daily HP-3070 patch.

In conclusion, we have found that the HP-3070 asenapine 
transdermal drug delivery system appears to be efficacious, 
safe, and well tolerated. Given the known unmet needs in the 
treatment of schizophrenia, patients, caregivers, and health 
care providers are in search of new treatment options that 
can be individually optimized for patient use. As the first 
and only transdermal antipsychotic available in the United 
States, HP-3070 provides a novel and potentially preferred 
treatment formulation for individuals with schizophrenia.
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Supplementary Methods: The primary analysis method for the Positive and Negative Syndrome Scale 

(PANSS) and Clinical Global Impression-Severity of Illness (CGI-S) endpoints was based on a mixed-

model repeated-measures (MMRM) approach that utilized all available data (complete and partial) from 

subjects included in an analysis set. The MMRM-based approach assumed that data were missing at 

random (MAR). MAR refers to a missingness mechanism that was independent of missing responses, 

conditionally on observed response history and covariates. This assumption inherently implies that the 

treatment effect was similar for those who discontinued prematurely and for those who completed the 

study in their respective treatment arms. To assess the robustness of the MAR assumption, sensitivity 

analyses that utilized multiple imputations and a different assumption about unobserved outcomes was 

performed. Missing not at random (MNAR) mechanisms were assessed using pattern-mixture modeling 

(PMM) with placebo-based multiple imputation. Change from baseline (CFB) to each post-baseline time 

point was computed based on observed and imputed data. Each imputed complete dataset was analyzed 

with the MMRM as used for the primary analysis. Sensitivity analyses were performed and supported the 

robustness of the primary and key secondary efficacy endpoints.
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Supplementary Table 1. Baseline PANSS Total Score and Change from Baseline in PANSS Total Score Through Week 6 by Region 
in Patients with Schizophrenia Treated with HP-3070 or Placebo (Full Analysis Set) 

aIncludes Bulgaria, Ukraine, and Serbia.
Abbreviations: CI = confidence interval, LSM = least-squares mean, PANSS = Positive and Negative Syndrome Scale, SD = standard deviation.

HP-3070 7.6mg/24h 
(n=203) 

HP-3070 3.8mg/24h 
(n=201) 

Placebo 
(n=203) 

PANSS Total 
Score,  

Mean (SD) 

CFB in PANSS 
Total Score, LSM 
estimate (95% CI) 

PANSS Total 
Score,  

Mean (SD) 

CFB in PANSS 
Total Score, LSM 
estimate (95% CI) 

PANSS Total 
Score,  

Mean (SD) 

CFB in PANSS 
Total Score, LSM 
estimate (95% CI) 

Baseline Week 6 Baseline Week 6 Baseline Week 6 

North America n=60 n=37 n=59 n=46 n=61 n=49 
94.4 

(8.28) 
-20.6

(-25.18 to -15.96) 
94.2 

(9.67) 
-21.1

(-25.49 to -16.62) 
95.6 

(9.92) 
-13.9

(-18.28 to -9.59) 
Russia n=60 n=49 n=59 n=48 n=59 n=44 

94.5 
(7.64) 

-23.1
(-27.21 to -18.92) 

96.0 
(8.49) 

-22.8
(-27.04 to -18.61) 

96.8 
(8.46) 

-10.8
(-15.08 to -6.44) 

Eastern Europea n=83 n=78 n=83 n=74 n=83 n=72 
97.3 

(9.44) 
-18.4

(-21.58 to -15.28) 
99.6 

(10.15) 
-22.7

(-25.87 to -19.55) 
99.1 

(11.04) 
-20.7

(-23.94 to -17.51) 
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Supplementary Table 2. Sensitivity Analyses of Placebo-Adjusted Change from Baseline in PANSS 
Total Score through Week 6 in Patients with Schizophrenia Treated With HP-3070 or Placebo (Full 
Analysis Set) 

aSensitivity analyses of primary and key efficacy variables were considered to separate informative 
(treatment failures) vs. non-informative cases based on the reasons of discontinuation when imputation of 
missing values was performed (see definitions in footnotes b, c, and d). 
bDiscontinuation for any of the reasons (an AE, death, noncompliance, lack of efficacy, requiring 
treatment with a prohibited medication, pregnancy, physician decision, study terminated by 
investigator/sponsor, withdrawal of consent, or other) was informative. 
cDiscontinuation due to lack of efficacy, AE, or death was informative, and discontinuations due to all 
other reasons were non-informative. 
dDiscontinuation due to lack of efficacy was informative, and discontinuations due to all other reasons 
were non-informative. 
**P<.01; ***P<.001. 
Abbreviations: CGI-S = Clinical Global Impression-Severity of Illness, CI = confidence interval, LSM = 
least-squares mean, PANSS = Positive and Negative Syndrome Scale, SE = standard error. 

HP-3070 7.6mg/24h 
(n=203) 

HP-3070 3.8mg/24h 
(n=201) 

PANSS Total 
Score CGI-S Score PANSS Total 

Score CGI-S Score 

Pattern-mixture modela 
for dropout pattern 1b, 
LSM estimate (95% CI) 

-4.3**
(-7.44 to -1.09) 

-0.3**
(-0.52 to -0.13) 

-5.9***
(-9.11 to -2.76) 

-0.4***
(-0.60 to -0.21) 

Pattern-mixture model for 
dropout pattern 2c, LSM 
estimate (95% CI) 

-4.2**
(-7.36 to -1.06) 

-0.3**
(-0.52 to -0.13) 

-6.0***
(-9.12 to -2.80) 

-0.4***
(-0.60 to -0.21) 

Pattern-mixture model for 
dropout pattern 3d, LSM 
estimate (95% CI) 

-4.3**
(-7.46 to -1.14) 

-0.3**
(-0.52 to -0.13) 

-6.0***
(-9.15 to -2.83) 

-0.4***
(-0.60 to -0.21) 
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Supplementary Table 3. Other Secondary Endpoints in Patients with Schizophrenia Treated 

With HP-3070 or Placebo (Full Analysis Set)  

HP-3070 

7.6mg/24h 

(N=203) 

HP-3070 

3.8mg/24h 

(N=201) 

Placebo 

(N=203) 

CGI-I Score 

Placebo-adjusted CFB by 

week LSM estimate (95% 

CI)a

Week 1 
-0.1

(-0.26 to 0.09) 

-0.1

(-0.27 to 0.09) 
-- 

Week 2 
-0.2

(-0.36 to 0.00) 

-0.2*

(-0.40 to -0.03) 
-- 

Week 3 
-0.2*

(-0.38 to -0.01) 

-0.1

(-0.32 to 0.05) 
-- 

Week 4 
-0.3**

(-0.44 to -0.07) 

-0.4***

(-0.60 to -0.23) 
-- 

Week 5 
-0.3***

(-0.53 to -0.15) 

-0.4***

(-0.55 to -0.18) 
-- 

Week 6 
-0.3**

(-0.46 to -0.08) 

-0.4***

(-0.58 to -0.20) 
-- 

Percentage of respondersb, 

n (%) 

Week 1 9 (4.4) 8 (4.0) 7 (3.4) 

Week 2 36 (17.7) 25 (12.4) 25 (12.3) 

Week 3 55 (27.1) 41 (20.4) 43 (21.2) 

Week 4 73 (36.0)* 78 (38.8)** 52 (25.6) 

Week 5 87 (42.9)** 93 (46.3)*** 59 (29.1) 

Week 6 88 (43.3)* 100 (49.8)** 69 (34.0) 
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PANSS Total Score 

Percentage of respondersc, 

n (%) 

Week 1 5 (2.5) 3 (1.5) 5 (2.5) 

Week 2 10 (4.9) 10 (5.0) 9 (4.4) 

Week 3 21 (10.3) 21 (10.4) 16 (9.7) 

Week 4 32 (15.8) 31 (15.4) 27 (13.3) 

Week 5 45 (22.2) 51 (25.4) 35 (17.2) 

Week 6 60 (29.6)** 62 (30.8)** 38 (18.7) 

aMMRM included CGI-I score as the repeated dependent variable, with country, treatment, visit (Weeks 1-6), 

treatment by visit interaction, and baseline value of CGI-S score as covariates, and subject as random effect. P 

values refer to treatment comparison (Active-Placebo). 
bPatients with a CGI-I score of 1 (very much improved) or 2 (much improved). Proportion of responders was tested 

using the CMH method stratified by country, with the hypothesis test based on the general association statistic. P 

values refer to treatment comparison (Active-Placebo). 
cPatients demonstrating ≥30% improvement from baseline PANSS total score. Proportion of responders was tested 

using the CMH method stratified by country, with the hypothesis test based on the general association statistic. P 

values refer to treatment comparison (Active-Placebo). 

*P<.05; **P<.01; ***P<.001.

Abbreviations: CFB = change from baseline, CGI-I = Clinical Global Impression-Improvement, CGI-S = Clinical

Global Impression-Severity of Illness, CMH = Cochran-Mantel-Haenszel, MMRM = mixed-model repeated-

measures, PANSS = Positive and Negative Syndrome Scale.
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Supplementary Figure 1. Patient Disposition for Placebo-Controlled Study of HP-3070 

for Patients with Schizophrenia 

aOne patient met exclusion criteria and was not dosed, and the other patient withdrew consent before the first dose. 
Both patients were randomized to HP 3070 7.6mg/24h and were not included in Safety or Efficacy Analysis Set. 
bOne patient was incorrectly assigned to HP 3070 3.8mg/24h. This patient met exclusion criteria for the study and 
was removed.  
Abbreviations: AE = adverse event, PANSS = Positive and Negative Syndrome Scale. 




