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Introduction
•	 STS101, a novel investigational 

dihydroergotamine mesylate (DHE) nasal powder 
formulation delivered via an easy-to-use, easy-to-
carry, pre-filled single-use device, is designed for 
intranasal administration for the acute treatment 
of migraine (with or without aura).

•	 Common side effects of DHE include nausea 
and vomiting (regardless of dosage form), 
which have been attributed to high peak plasma 
concentrations after initial administration.1,2 

•	 While liquid nasal sprays have lower reported 
occurrences of nausea and vomiting, irritative 
nasal symptoms are common.1,2

•	 Two previous Phase 1 studies of STS101 showed 
that a dose level of 5.2 mg rapidly achieved 
plasma concentrations in the target therapeutic 
range (approaching those of intramuscular DHE 
and 2-3-fold higher than liquid nasal sprays) 
with a favorable tolerability profile in healthy 
subjects.3,4

Objective
•	 To report preliminary safety and tolerability data from an ongoing, long-term (12 month), open-label Phase 

3 study for STS101 5.2 mg for the acute treatment of migraine attacks.

Methods
Study design and treatment intervention 
•	 ASCEND (NCT04406649) is an ongoing, 

open-label, 12 month study of STS101 (DHE 
nasal powder) in adults aged 18‒65 years with 
migraine. 

– �The data cutoff date for this preliminary 
analysis was June 30, 2021 and includes 
adverse events reported up to 9 months of 
study drug exposure in some subjects. 

•	 After establishing eligibility, subjects could self-
administer STS101 5.2 mg up to 2 doses within  
24 hours to treat a single migraine attack, and up 
to 12 doses per month (Figure 1).

Subjects
•	 Study subjects must have ≥1-year history of 

migraine (with or without aura) according to 
the International Classification of Headache 
Disorders, 3rd edition, including5:

– �Migraine onset before age of 50 years

– �4‒12 migraine attacks/month in each of the  
3 months prior to screening

– �<15 headache days/month in each of the  
3 months prior to screening

•	 Exclusion criteria included subjects with a 
diagnosis of non-migraine headache, history  
of cerebrovascular disease, and those with  
≥2 cardiovascular risk factors.

•	 Subjects must have an intact nasal mucosa at 
baseline (i.e., no ulceration or bleeding; no or 
mild erythema, swelling, and rhinorrhea).  

Outcomes and Analyses
•	 Safety evaluations include physical and nasal 

examinations, vital signs, ECGs, laboratory tests, 
and treatment emergent adverse event (TEAE) 
assessments.  

•	 TEAE assessment will be performed at every 
study visit (months 1‒6, 8, 10, and 12).

•	 Blood pressure and assessment of nasal 
symptoms will be evaluated at every visit 
(screening, baseline, and months 1‒6, 8, 10  
and 12).

•	 A 12-lead ECG will be performed in triplicate at 
screening, baseline, and months 3, 6, 8, 10,  
and 12. 

Results
Subjects
•	 The safety population included 273 subjects 

who treated 4247 migraine attacks, with 143 
completing 6 months of treatment while treating 
3653 migraine attacks (average of 4.3 treated 
attacks per month).

– �Mean age: 39 ± 11 years

– �89% female

– �84% Caucasian (36% Hispanic)

•	 Of the total migraine attacks, 670 (15.8%) were 
treated with a second dose for a total of 4917 
STS101 doses used.

Discontinuation due to  
adverse events 
•	 A total of 20 (7.3%) subjects discontinued 

the study due to TEAEs, which were deemed 
treatment-related in 18 subjects (Table 1). 

•	 Of the 2 serious adverse events (SAEs) reported 
(postural orthostatic tachycardia syndrome, 
cholecystitis), neither were treatment-related. 

Adverse events
•	 In total, at least one treatment-related TEAE 

was observed in 31.1% (n=85) of subjects, with 
most frequent being nasal discomfort (13.9%), 
dysgeusia (7.7%), and nasal congestion (5.5%) 
(Table 2). 

•	 Treatment-related TEAEs were observed in 6.4% 
of migraine attacks (n=273/4247). 

•	 TEAEs were generally mild and transient, with no 
treatment-related SAEs.

•	 Among nasal TEAEs observed, 95% were 
assessed as mild. 

TEAEs by version of  
delivery device  
•	 Introduction of an optimized STS101 intranasal 

delivery device during the study did not result 
in any observed differences in TEAE rates or 
severity between the original and optimized 
delivery devices (Table 3). 

Nasal examinations
•	 No nasal findings were observed for the majority 

of nasal assessments at baseline and 6 months 
with the exception of one instance of nasal 
edema, and one of rhinorrhea, both of moderate 
severity, which were reported at 6 months  
(Table 4).

•	 No clinically relevant changes in ECGs or blood 
pressure evaluations were observed from 
baseline to 6 months (Table 5).

Figure 1. STS101 administration
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Table 1. Treatment discontinuations due to TEAEs 

Subjects
N=273 

Any TEAE leading to discontinuation, n (%) 20 (7.3%)

Treatment-related TEAEs leading to discontinuation, n (%) 18 (6.6%)

Nasal burning, discomfort, or other nasal AEs 8 (2.9%)

Vomiting/nausea 3 (1.1%)

Worsening of migraine 2 (0.7%)

Leg pain 2 (0.7%)

Abdominal pain 1 (0.4%)

Face pain 1 (0.4%)

Upper gum pain 1 (0.4%)
AE, adverse event; TEAE, treatment-emergent adverse event. 

Table 2. Summary of reported TEAEs 
Total Subjects 

N=273
Total Migraine Attacks 

N=4247
n (%) with ≥1 TEAE n (%) with ≥1 TEAE

Any TEAE 132 (48.4%) 451 (10.6%)
Treatment-related TEAE 85 (31.1%)  273 (6.4%)
Most frequent treatment-related TEAEs n (%) reporting TEAE at least once n ( %) attacks with TEAE

Nasal discomfort 38 (13.9%) 90 (2.1%)
Dysgeusia 21 (7.7%) 119 (2.8%)
Nasal congestion 15 (5.5%) 46 (1.1%)
Nausea 10 (3.7%) 10 (0.2%)
Rhinorrhea 8 (2.9%) 13 (0.3%)
Vomiting 8 (2.9%) 6 (0.1%)
Epistaxis 5 (1.8%) 6 (0.1%)
Lacrimation increased 4 (1.5%) 14 (0.3%)

TEAE, treatment-emergent adverse event.
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Conclusions

•	STS101 (an investigational 
DHE nasal powder) was  
well tolerated by subjects 
with migraine when used 
long-term and on a PRN  
(as needed) basis during  
the ASCEND study.

•	Incidence of discontinuations 
due to treatment-related 
TEAEs was low (6.6%).

•	The use of the two versions 
of the STS101 delivery 
device did not result in 
differences in incidence 
rates or severity for the 
most common TEAEs (nasal 
discomfort, dysgeusia, and 
nasal congestion).

•	Nasal evaluations, ECGs, 
and blood pressure 
assessments did not identify 
any safety signals.

Table 3. Summary of TEAEs 
1st-Generation device 2nd-Generation device

Total attacks treated, N 1939 2290

Attacks with ≥1 TEAE, n (%) 283 (6.7%) 274 (6.5%)

Most frequent TEAEs % of Attacks 

Nasal discomfort 4.7% 4.1%

Dysgeusia 5.8% 5.1%

Nasal congestion 2.6% 2.1%

Nausea 0.8% 0.7%

Rhinorrhea 0.8% 0.4%

Nasal obstruction 0.9% 0.7%

Vomiting 0.5% 0.4%

Epistaxis 0.3% 0.2%

Lacrimation increased 0.7% 0.3%
TEAE, treatment-emergent adverse event.

Table 4. Summary of objective nasal assessment of symptoms (N=143)

Subjects, n (%) Month 6

Baseline

None Mild Moderate

Nasal bleeding

None 142 (99.3%) 1 (0.7%) 0

Mild 0 0 0

Moderate 0 0 0

Nasal edema

None 137 (95.8%) 3 (2.1%) 1 (0.7%)

Mild 2 (1.4%) 0 0

Moderate 0 0 0

Nasal erythema

None 137 (95.8%) 5 (3.5%) 0

Mild 0 0 0

Moderate 1 (0.7%) 0 0

Nasal ulceration

None 142 (100%) 0 0

Mild 0 0 0

Moderate 0 0 0

Rhinorrhea

None 137 (95.8%) 4 (2.8%) 1 (0.7%)

Mild 1 (0.7%) 0 0

Moderate 0 0 0

Table 5. Summary of ECG and blood pressure evaluations
Baseline 

mean ± SD
6 Months 

mean ± SD

Heart rate (beats/min) 68.9 ± 10.26 69.4 ± 11.09

RR (msec) 883.6 ± 130.28 879.2 ± 132.11

PR (msec) 153.9 ± 19.73 155.0 ± 18.41

QRS (msec) 88.3 ± 9.66 87.4 ± 11.47

QTcF (msec) 407.9 ± 17.59 407.7 ± 22.47

Diastolic blood pressure 74.6 ± 8.07 75.1 ± 7.76

Systolic blood pressure 116.3 ± 10.31 116.2 ± 10.34
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