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Purpose: The aim of this study was to compare the usability and patient-rated experiences 

of an autoinjector with a prefilled syringe in patients with migraine, who self-administered 

galcanezumab, and to compare pharmacokinetic parameters between these devices.

Materials and methods: Patient-rated experiences with an investigational autoinjector and 

a prefilled syringe were compared in an open-label, 12-month study of once-monthly injections 

of galcanezumab 120 or 240 mg (NCT02614287). Patient-rated ease of usability was assessed 

with the Subcutaneous Administration Assessment Questionnaire (SQAAQ) and compared 

between devices. Positive responses on the SQAAQ were rated as “agree or strongly agree” to 

12 statements. Tolerability was assessed by the frequency of injection-site-related adverse events 

(AEs) by device and injection location. In a separate study, galcanezumab pharmacokinetics 

in healthy subjects was compared between the devices (NCT02836613).

Results: In the open-label clinical trial, 179 patients used both the prefilled syringe and autoin-

jector at least once. The majority of patients (91%–97%) had positive responses on the SQAAQ 

to the use of autoinjector across the items assessed. There were 23 injection-site-related AEs 

with the first self-administered injection with the prefilled syringe (N=7) or autoinjector (N=16; 

P=0.061), with the most common AE for either device being injection-site pain. There were 

no significant between-device differences in injection-site-related AEs. For pharmacokinetics, 

the 90% CI for the ratio (autoinjector/prefilled syringe) of geometric least-square means for the 

galcanezumab area under the curve (AUC) concentration and maximum concentration (C
max

) 

was between 0.8 and 1.25, indicating no statistically significant difference in the galcanezumab 

concentrations regardless of the device used.

Conclusion: The ease of usability with either device was comparable, and there were no 

significant differences in tolerability between the prefilled syringe and autoinjector with the 

first self-administration; however, the analysis was not powered to detect a clinically significant 

difference. Galcanezumab pharmacokinetics were comparable between devices.
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Introduction
Migraine is a chronic debilitating neurologic disease most prevalent between the ages 

of 25 and 55 years,1 affecting approximately one out of seven Americans annually.2 

Migraine attacks are also a major cause of absenteeism and decreased productivity at 

work and reduced quality of life.3
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During attacks, most patients with migraine have moderate-

to-severe pain and reduced ability to function.4 At the onset 

of a migraine attack, most patients use medications that are 

taken for acute control of symptoms. However, approxi-

mately 38% of patients with migraine would benefit from 

preventive therapies to reduce migraine burden and potential 

progression with long-term neurologic effects.5 Once preven-

tive therapy has been initiated, the recommended minimum 

duration of treatment is 3–6 months for patients with episodic 

migraine,6 but many patients may require longer treatment 

to maintain reduced migraine attack frequency.7

Oral migraine preventive medications are preferred by 

many patients, because they are convenient and easy to use. 

However, studies have demonstrated that adherence to these 

agents is poor due to adverse events (AEs).8,9 Non-oral 

delivery approaches, such as self-administered subcutaneous 

injections, might facilitate adherence.8 Autoinjector devices 

have been developed which make injection easy for patients 

or their caregivers compared to manual injection with pre-

filled syringes.10,11 Specifically, for patients with migraine, 

there are multiple delivery devices available for the subcu-

taneous formulation of sumatriptan for the acute treatment 

of migraine. Andre et al12 conducted a study to compare 

migraine patients’ device preferences of two simulated injec-

tions using three different sumatriptan subcuautoinjectors. 

This human factor study determined that patients preferred 

the autoinjector device that they rated as the easiest and most 

intuitive to use.12

Galcanezumab is a humanized monoclonal antibody that 

selectively binds to and blocks the physiological activity of 

calcitonin gene-related protein (CGRP), which is implicated 

in migraine pathogenesis.13 Neutralizing CGRP modulates 

neurogenic inflammation and prevents vasodilation and 

is a therapeutic approach for the preventive treatment of 

migraine. In Phase II and III studies, subcutaneous injec-

tions with galcanezumab vs placebo significantly reduced 

the number of migraine headache days (MHDs) per month 

over a 12-week period.14–18 In Phase III, double-blind studies, 

injections were administered by site personnel using prefilled 

syringes.

A single-use autoinjector for self-administration of gal-

canezumab was developed based on previous human factor 

research in autoimmune disease and was engineered to be 

simple to use and easy to operate. Previous studies in patients 

with psoriasis used a similar autoinjector device in three 

human factor studies, and the results supported the clinical 

utility of this autoinjector device for successful adminis-

tration of ixekizumab.19 In short, the summative study or 

usability study in patients with various autoimmune disorders 

was designed to evaluate the proportions of patients who 

performed successful injections with or without supplemental 

device training. All patients in the untrained arm performed 

successful injections when provided the autoinjector and 

instructions for use, while two patients in the trained arm 

failed to deliver a dose.19

To better understand the longer-term effectiveness with 

galcanezumab and to provide data when patients self-injected, 

a 12-month, Phase III, open-label study (NCT02614287) was 

conducted.20 In addition to safety and effectiveness, this study 

provided overall experience of at-home self-administration 

of galcanezumab with a prefilled syringe and autoinjector 

device. Further, a separate study (NCT02836613) was 

conducted to compare the pharmacokinetics (PK) of galca-

nezumab when administered using a prefilled syringe or an 

autoinjector in healthy subjects. Results from both studies 

are reported in this paper.

Materials and methods
Injection devices and formulation
Galcanezumab was supplied as an injectable solution in 

a 1 mL, single-dose, disposable prefilled syringe and as a 

1 mL, single-dose, disposable investigational autoinjector. 

A dose of galcanezumab 120 mg was contained in a single 

dose administered by either device. A 240 mg dose of gal-

canezumab consisted of two 1 mL injections using either 

device. Both devices have a 27 G needle and contain the 

same formulation. Galcanezumab injection is a sterile, 

preservative-free, clear, and colorless to slightly yellow solu-

tion for subcutaneous use. Each milliliter is composed of gal-

canezumab (120 mg); l-histidine, USP (0.5 mg); l-histidine 

hydrochloride monohydrate (1.5  mg); polysorbate 80, 

USP (0.5 mg); sodium chloride, USP (8.8 mg); and water 

for injection, USP. The pH range is 5.3–6.3.

The investigational autoinjector has an ergonomic shape, 

grip, and dose button, which facilitates handling the device in 

different ways (Figure 1). It has a lock to prevent misfiring, 

an automated insertion, and the body is clear, allowing the 

injection site and drug solution to be visualized and thereby 

confirm that the full dose is delivered. Audible clicks confirm 

the start and completion of the dose. It also has a wide base, 

which eliminates the need to pinch up the skin prior to use.

Device instructions for use
The patients were trained by the site personnel in two ways 

prior to the initial self- or caregiver injection administration. 

First, the site personnel reviewed the instructions for use 
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were introduced later in the study, the site personnel were 

provided demonstration autoinjector devices for training 

purposes, and they also reviewed the autoinjector instruc-

tions for use with the patients. The step-by-step injection 

tasks performed for the autoinjector and prefilled syringe 

are listed in Table 1.

Phase III, open-label, safety study
A multisite, randomized, long-term, open-label study was 

conducted to assess the safety, tolerability, and effectiveness 

of subcutaneous galcanezumab 120 and 240 mg administered 

once a month for 12 months for the prevention of migraine 

with or without aura. This study was conducted in 28 sites 

across five countries in North America and Europe. The 

primary outcomes of the study were published previously.20 

Therefore, this paper addresses a secondary objective of the 

study, which was to compare the ease of usability and toler-

ability of the prefilled syringe and autoinjector.

Patients with migraine were randomized 1:1 to two dose 

regimens of galcanezumab 120 or 240 mg once a month. 

Patients randomized to the 120 mg dose received an initial 

loading dose of 240 mg (two injections of 120 mg each) that 

was administered by site personnel (at first monthly dosing 

visit), who were trained health care professionals. Subse-

quent once-monthly doses (starting at the second monthly 

dosing visit) were either self- or caregiver administered at 

subsequent office visits or at home (with conducted telephone 

visits). Injections could be given in one of the four locations: 

abdomen, thigh, arm, or buttocks. Overall, up to 12 once-

monthly dose regimens were administered.

Usability of both devices was evaluated using the 

Subcutaneous Administration Assessment Questionnaire 

Figure 1 Galcanezumab autoinjector.

Table 1 Instructions for use: injection with prefilled syringe or autoinjector

Task Prefilled syringe Autoinjector

Get 
ready

  1.	Take syringe out of refrigerator. Wait 30 minutes.
  2.	Gather supplies for injection.
  3.	Inspect syringe for damage.
  4.	Wash hands before you inject.
  5.	Choose your injection site (abdomen, thigh, back of 

arm, buttocks).
  6.	Prepare your skin.

  1.	Take syringe out of refrigerator. Wait 30 minutes.
  2.	Gather supplies for injection.
  3.	Inspect syringe for damage.
  4.	Wash hands before you inject.
  5.	Choose your injection site (abdomen, thigh, back 

of arm, buttocks).
  6.	Prepare your skin

Inject   7.	Pull off the needle cap and dispose (do not put cap 
back on or touch the needle).

  8.	Gently pinch and hold a fold of skin at injection site.
  9.	Insert needle at 45° angle.
10.	Release your skin and push in the plunger.
11.	Repeat if doing two injections.

  7.	Make sure lock is in lock position (do not touch 
the needle).

  8.	Twist off base cap and dispose.
  9.	Place clear base flat and firmly against skin.
10.	Unlock device.
11.	Press injection button and hold for 10 seconds.
12.	Repeat if doing two injections.

Finish 12.	Dispose of the syringe. 13.	Dispose of the autoinjector.

for each device with the patients. Next, the site personnel 

administered the first dose of galcanezumab 240  mg 

(2–120 mg prefilled syringes) and provided verbal instruc-

tion during injection administration. When the autoinjectors 
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(SQAAQ),19 which is a novel 12-item, self-administered 

questionnaire that has not yet been psychometrically vali-

dated. The SQAAQ items assess ease of use of the device 

and patient/caregiver confidence while using the device 

to administer a subcutaneous injection of the drug. Each 

item was answered on a 7-point Likert scale ranging from 

“strongly disagree” to “strongly agree”. For each item, the 

number and percentage of patients or their caregiver who 

answered “strongly agree” or “agree” were summarized 

across the number of patient visits with the use of the prefilled 

syringe or autoinjector. Of note, patients completed only 

one SQAAQ per dose regimen (ie, patients randomized to 

galcanezumab 240 mg with two injections completed one 

SQAAQ questionnaire).

AEs related to the injection site were analyzed between 

the prefilled syringe and autoinjector. Because this was not 

a crossover study and patients did not use each device type 

the same number of times, a descriptive analysis of patients 

who used both devices focused on comparisons between 

both the first injection for each device type and the first 

three injections for each device type. Injection-site-related 

AEs were summarized for each device according to dose for 

patients who reported a specific AE with one device, but not 

the other. Location of injection-site-related AEs was analyzed 

starting at the second dosing visit, when patients could self-

administer. In addition, the frequency of AEs related to the 

injection site, including pain, was summarized by the loca-

tion of injection. Injection-site-related AEs were analyzed 

by first injection at either location as reported by patients in 

one location, but not another.

Categorical safety analyses of AEs related to the injection 

site were performed using the McNemar test.

PK assessment
A three-center, open-label, double-arm, randomized, parallel-

group study was conducted in healthy subjects to determine 

the PK of galcanezumab 240 mg after subcutaneous adminis-

tration of a galcanezumab solution via a prefilled syringe and 

an autoinjector. Galcanezumab was supplied as an injectable 

solution in a 1 mL, single-dose, prefilled syringe or autoin-

jector; each device was designed to deliver galcanezumab 

120 mg. One dose of 240 mg comprised two 1 mL injections. 

The clinical research unit staff administered galcanezumab 

into the arm, abdomen, or thigh of the subjects according to 

the randomization schedule. All subjects provided written 

informed consent prior to any study procedures. For most 

sites, the study was approved by Quorum Institutional 

Review Board in the USA and for sites in other countries by 

the site-affiliated local institutional review board (IRB).

Subjects were healthy males or females aged between 18 

and 65 years. Subjects were admitted to the clinical research 

unit and administered with galcanezumab on the same day. 

Subjects were discharged from the clinical research unit 

following completion of all study procedures scheduled 

within the initial 24 hours post dose. Subjects returned for a 

series of outpatient visits for PK blood sampling and safety 

assessments, including the injection-related AEs, for up to 

approximately 20 weeks after galcanezumab administration. 

Details for analyzing the serum samples have been described 

previously.21

The PK parameters of galcanezumab estimated included 

the maximum concentration (C
max

), time to maximum 

concentration (t
max

), and the area under the galcanezumab 

concentration–time profile from time zero to infinity (AUC). 

Galcanezumab AUC and C
max

 were log transformed and ana-

lyzed using an analysis of variance model. The model included 

fixed effects for injection device, investigational site, and 

injection site. The least-square (LS) means for the prefilled 

syringe and autoinjector and the 90% CIs for the difference 

in the means were estimated from the ANOVA model and 

were back transformed from the log scale to provide estimates 

of the geometric LS means and 90% CIs for the ratios of the 

geometric LS means. The t
max

 of galcanezumab for the prefilled 

syringe and autoinjector was analyzed using a Wilcoxon rank 

sum test. An estimate of the median difference and 90% CIs 

were calculated. The geometric mean and 90% CI for AUC and 

C
max

 and the median number of days for t
max

 were reported.

The sample size of 160 subjects (80 per device arm) 

provided approximately 90% power to demonstrate that 

the 90% CI of the ratio (autoinjector/prefilled syringe) of 

geometric means of C
max

 and AUC fell within 0.8–1.25,22 

assuming that the true ratio was 0.95 and 12.5% of subjects 

would not contribute to the end point.

Results
Phase III, open-label, safety study
Baseline characteristics of the 270 patients who partici-

pated in the open-label safety study have been reported 

previously.20 Of the 179 patients exposed to both devices, 

the average age of patients was 43 years, most were female 

(84%), white (79%), not Latino or Hispanic (84%), and 

63% of the patients were from North America. On average, 

these patients had 11 MHDs per month, a migraine diag-

nosis for 22 years, and 18% had failed two or more prior 
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preventive treatments. All 179 patients switched from the 

prefilled syringe to the autoinjector and home administered 

at least one dose of galcanezumab with the autoinjector; of 

whom, 143 used the autoinjector for three consecutive dose 

administrations. There were 91 patients who did not use the 

autoinjector because they completed or discontinued the 

study before the autoinjector was available. Overall study 

completion rate was 78%.

Over 90% of the patients (combined dose groups) 

reported positive experiences with the first use of the autoin-

jector, and these ratings remained very positive with subse-

quent use (Figure 2). A higher percentage of “agree/strongly 

agree” responses on the SQAAQ items were reported with the 

autoinjector than the prefilled syringe (Table 2). However, 

responses regarding the knowledge (94% both devices) and 

confidence (95% both devices) that the dose was complete 

were similar. Both the autoinjector and prefilled syringe 

were evaluated for multiple outcomes. Beginning with the 

autoinjector at the two galcanezumab doses, 120 and 240 mg, 

ease to inject dose was selected by 97% of those using the 

autoinjector to self-inject 120 mg and 94% of those injecting 

240 mg. For the prefilled syringe, ease to inject dose was 

reported by 90% of those injecting the 120 mg dose and 88% 

of those injecting the 240 mg dose. Knowledge that dose was 

complete for those using the autoinjector was reported by 

95% with the 120 mg dose and 93% with the 240 mg dose. 

Knowledge that the dose was complete was reported by 95% 

using the prefilled syringe for the 120 mg dose and 94% for 

the 240 mg dose. Confidence that the dose was complete 

was reported by 96% of those using the autoinjector for the 

120 mg dose and 94% for the 240 mg dose.

The device complaints or malfunctions in the study were 

low. Of the 1,397 dose regimens that were administered 

with the prefilled syringe, there were no product complaints 

related to the function of the prefilled syringe. Of the 534 dose 

regimens for the autoinjector device, there were four reports 

or 0.75% of dosing regimens that resulted in an autoinjector 

malfunction. The malfunctions reported included leaky 

device, clicks not occurring, needle not advancing, and device 

being already unlocked.

There were 29 patients using the prefilled syringe and 

38 patients using the autoinjector who reported at least 

one injection-site-related AE (N=179) at the first injection, 

while after three self-administered injections with the same 

device, injection-site-related AEs (N=143) were reported 

in 26 patients using the prefilled syringe and 28 patients 

using the autoinjector. For the majority of the patients, the 

reported AEs were considered mild to moderate, with one 

Figure 2 SQAAQ responses.
Notes: Patient responses to the SQAAQ at first through third injections with the autoinjector in the Phase III, open-label, safety study. Each bar represents the proportion 
of patients who agreed or strongly agreed to each item of the SQAAQ shown.
Abbreviation: SQAAQ, Subcutaneous Administration Assessment Questionnaire.
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patient in each device group who reported injection-site pain 

as severe after the first injection. After three injections using 

the same device, the injection-site-related pain was reported 

as severe in none of the patients using the prefilled syringe 

and two patients using the autoinjector. Of the patients who 

experienced an injection-site-related AE using both devices, 

23 patients (combined galcanezumab doses) reported events 

that occurred with the first injection with one device but not 

the other (prefilled syringe 3.9%, autoinjector 8.9%; P=0.061; 

Table 3), and 18 patients reported an injection-site-related 

AE after the first three self-administrations of one device, 

but not the other (prefilled syringe 5.6% and autoinjector 

7.0%; P=0.637; Table 4). After the first injection, the most 

common AE for either device was pain, which was reported 

after the first injection in 1.7% patients using the prefilled 

syringe and 4.5% patients using the autoinjector; however, 

the pain after the first three injections was similar between 

devices (prefilled syringe, 0.7%; autoinjector, 2.1%).

Injection site location
Starting the second dosing visit of the 12-month study, 

patients were able to begin self-injections of galcanezumab 

120 or 240  mg using either the prefilled syringe or the 

autoinjector; however, not all patients chose to perform the 

self-administrations. There were 1,462 total dose regimens 

that were self-administered by patients with exposure to 

both device types (autoinjector N=473 [87% of which were 

self-administered]; prefilled syringe N=989 [70% of which 

were self-administered]). The total dose regimens were 

administered at the following locations: 70% in the abdomen, 

13% in the thigh, 16% in the arm, and ,1% in the buttock. 

Of the dose regimens administered by the prefilled syringe, 

72% were in the abdomen, 10% in the thigh, 17% in the 

arm, and ,1% in the buttock, while the autoinjector was 

administered 61% in the abdomen, 26% in the thigh, 15% in 

the arm, and ,1% in the buttock.

Patients reported any associated injection pain by 

location (abdomen, arm, buttock, or thigh) and device 

type (Table 5). After injections with the autoinjector, more 

patients (23.4%) reported pain in the thigh, followed by the 

abdomen (9.5%). Lower pain was reported with the prefilled 

syringe, and it was similar for both thigh and abdomen (8.0% 

and 8.4%, respectively). A total of 53 patients (galcanezumab 

120 mg, N=21; 240 mg, N=32) reported at least one injection-

site-related AE that occurred at the abdomen or thigh (only 

first injection at each location was considered; Table 6). 

A significantly greater number of patients reported an injec-

tion-site reaction occurring at the thigh (41.5%) compared 

to the abdomen (20.7%; P=0.008). There was a similar inci-

dence rate between both injection site locations (abdomen vs 

thigh) for other reported injection-site-related AEs.

PK assessment
One hundred and sixty healthy subjects, 79 males and 

81 females, participated in the PK and tolerability study. 

Subjects were 38.4 years of age on average, 55.6% were 

white and 38.8% were African American. One hundred and 

fifty-six subjects completed the study.

The galcanezumab serum concentrations were similar for 

the prefilled syringe and autoinjector (Figure 3, Table 7). The 

90% CIs for the ratios of geometric LS means for AUC and 

C
max

 were contained within the interval of 0.8–1.25, indicat-

ing no statistically significant difference in the galcanezumab 

concentrations regardless of the device used. A statistically 

Table 2 SQAAQ “agree/strongly agree” responses in the Phase III, open-label, safety study

SQAAQ questions Prefilled syringe Autoinjector

Galcanezumab 
total (N=1,397) (%)

Galcanezumab 
total (N=534) (%)

  Q1.	Easy for me to learn how to use 93.0 96.4
  Q2.	Easy for me to unlocka N/A N/A
  Q3.	Easy to hold in my hand when I inject dose 89.4 96.3
  Q4.	Easy to inject my dose 88.8 95.5
  Q5.	Easy to know that my dose is complete 94.4 94.0
  Q6.	Easy to store device in refrigerator 86.3 92.6
  Q7.	Easy to remove needle shield/cover 93.7 97.0
  Q8.	Easy to pick up 93.3 97.8
  Q9.	Overall easy to use 90.4 96.1
Q10.	Device is stable against skin during injection 89.4 95.1
Q11.	Confident in ability to use the device 88.3 94.9
Q12.	I am confident my dose is complete 94.9 94.9

Notes: aQuestion 2 of the SQAAQ was not analyzed, because it was not relevant to the prefilled syringe. SQAAQ questions were published previously in Callis Duffin et al.19

Abbreviations: N, total number of patients; SQAAQ, Subcutaneous Administration Assessment Questionnaire.
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significant difference (P=0.023) in median t
max

 for the auto-

injector (5 days) compared to the prefilled syringe (7 days) 

was observed, with substantial overlap in the range of t
max

 

values observed across device arms. The site of injection 

(arm, thigh, abdomen) did not influence C
max

 (P=0.514) or 

AUC (P.0.964).

Injection-site-related AEs were more frequent with the 

autoinjector than with prefilled syringe administration, 

respectively: pain (n=14 and n=2), erythema (n=6 and 

n=2), bruising (n=3 and n=3), induration (n=3 and n=1), and 

pruritus (n=3 and n=1).

Discussion
Preventive treatment of migraine may be long-term, many 

months or years, to prevent the progression of episodic 

migraine to the more chronic form.23 Adherence to treatment 

with daily oral medications can be problematic due to AEs,7,8 

and once monthly, at-home injections of a biologic devel-

oped specifically to treat migraine could improve treatment 

adherence. The utility, usability, and PK of the two injection 

devices for the subcutaneous administration of galcanezumab 

were evaluated.

Overall assessment of patient/caregiver experience with 

the autoinjector was very positive, with over 90% of the 

responses being “agreed” and “strongly agreed” for each item 

on the SQAAQ for patients who used the autoinjector at least 

once. Notably, 94% of patients across dose groups agreed/

strongly agreed that the device was easy to use the first time, 

and 92% agreed/strongly agreed that they were confident 

that the dose was complete after the first use. The frequency 

of the positive responses on the SQAAQ increased with the 

second and third use. Overall, the positive patient/caregiver 

experience with the autoinjector in this study is consistent 

with those of the ixekizumab autoinjector device that also has 

high acceptance and convenience and which was the model 

for the development of this autoinjector.19

The occurrence of injection-site-related AEs with the 

first use of either device was twofold higher with the auto-

injector than with the prefilled syringe, which may be due 

to patients being used to self-injecting with the prefilled 

syringe. However, when we looked at patients who self-

injected with the first three-dose regimens with the prefilled 

syringe compared to the first three-dose regimens with the 

autoinjector, the difference in the occurrence with injection-

site-related AEs was no longer twofold higher but similar, 

likely due to patients becoming more comfortable in using 

the autoinjector.

Patients were given the option to administer the injections 

of either device into various anatomical regions, including 

abdomen, arm, buttock, or thigh. Most patients chose to inject 

Table 5 Pain location after injection with either device in the 
Phase III, open-label, safety study

Pain 
location

Prefilled syringe Autoinjector

N n (%) N n (%)

Abdomen 2,205 186 (8.4) 497 47 (9.5)
Thigh 313 25 (8.0) 209 49 (23.4)
Arm 534 32 (6.0) 104 6 (5.8)
Buttock 12 0 (0) 8 0 (0)
Total 3,064 243 (7.9) 818 102 (12.5)

Note: The dose regimen of galcanezumab 240 mg included two injections, and both 
injections occurred in the same anatomical location.
Abbreviations: N, total number of patients; n, number of patients in the specified 
category.

Table 6 Injection-site-related AEs by location occurring after the first self-administered injection in the Phase III, open-label, 
safety study

Event Patients with an AE at 
abdomen but not thigh

Patients with an AE at 
thigh but not abdomen

P-value 
comparing 
locationGalcanezumab total 

(N=53), n (%)
Galcanezumab total 
(N=53), n (%)

Patients with $1 injection 
site reaction

11 (20.8) 22 (41.5) 0.008

Patients with $1 injection 
site reaction except pain

5 (9.4) 13 (24.5) 0.033

Pain 6 (11.3) 14 (26.4) –
Non-specified site reaction 3 (5.7) 7 (13.2) –
Erythema 1 (1.9) 2 (3.8) –
Hematoma 0 (0) 2 (3.8) –
Induration 0 (0) 2 (3.8) –
Bruising 0 (0) 1 (1.9) –
Papule 1 (1.9) 0 (0) –
Pruritus 0 (0) 1 (1.9) –

Abbreviations: AE, adverse event; N, total number of patients; n, number of patients in the specified category.
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in the abdomen or thigh, likely because those regions are 

easier to reach during self-administration. There was more 

associated pain with the autoinjector compared to the prefilled 

syringe, especially when administered at the thigh. This is 

possibly due to the rate at which the dose is administered in 

the autoinjector, quicker than the prefilled syringe, which 

allows the patient to control the rate of administration.

The results of the PK assessment showed that galcan-

ezumab concentrations were similar regardless of the device 

used or the location of the injection, indicating that the device 

did not alter the bioavailability of galcanezumab. The median 

t
max

 was different by only 2 days across the devices, and it 

is likely to not be of any clinical consequence for patients, 

given that galcanezumab is an antibody drug intended to be 

given once monthly as a preventive treatment for migraine. 

Furthermore, substantial overlap of t
max

 values across the 

devices was observed.

 In current clinical practice, patients with migraine attacks 

are likely to be accustomed to injectable devices, since com-

mon treatments, including sumatriptan for acute treatment 

of migraine and onabotulinumtoxinA for chronic migraine 

prevention, are administered as injections. However, unlike 

galcanezumab, onabotulinumtoxinA treatment requires 

multiple injections every 12 weeks and has to be administered 

by a trained heath care professional in an office setting. 

In contrast, galcanezumab injections by either the prefilled 

syringe or autoinjector can be self-administered once monthly 

by the patient at home as a preventive treatment.

There were a few limitations of this study. The SQAAQ 

questionnaire is not a validated measure; however, it helps 

provide insight into the patient-reported experiences using 

both devices. The open-label safety study was not placebo 

controlled, so the reported AEs cannot be compared to an 

inactive control, and this study was not powered or random-

ized to demonstrate a statistical difference between the two 

devices. In addition, the safety study was 12 months long, 

but the injection-site-related AEs and location of injection 

site were analyzed at only the first injection and first three 

injections with any one device. Further, this was not a pre-

designed crossover study; hence, patients did not use both 

devices for the same amount of time and were not instructed 

to use one device and then the other to establish a preference. 

In addition, the majority of patients using the autoinjector 

self-administered in the thigh instead of the abdomen, which 

was the preferred location for the prefilled syringe, pos-

sibly because the instructions for use in the device picture 

(Figure 1) showed that the autoinjector needed to be held in 

a vertical position, which would be easier to administer in 

Table 7 PK parameters of galcanezumab following subcutaneous injection of galcanezumab 240 mg via prefilled syringe or autoinjector

Parameter Geometric LS mean Ratio of 
geometric 
LS meansa

90% CI P-value

Prefilled syringe 
(N=74)

Autoinjector 
(N=75)

Cmax (µg/mL) 32.0 32.9 1.03 (0.933, 1.13) –
AUC (0–∞) (day × µg/mL) 1,181 1,130 0.96 (0.870, 1.05) –
tmax (days)b 6.96 5.00 – (-2.00, -0.0181) 0.023

Notes: aRatio is autoinjector/prefilled syringe. bMedian.
Abbreviations: AUC, area under the curve; LS, least square; N, total number of patients; PK, pharmacokinetic.

Figure 3 Galcanezumab serum concentrations after administration with two devices.
Note: Mean (SD) serum galcanezumab concentration–time profiles in healthy subjects, following a 240 mg subcutaneous dose of galcanezumab as a solution formulation 
delivered by a prefilled syringe or an autoinjector.
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the thigh while sitting. These differences in the preferred 

injection location of each device could have confounded the 

results, since the patients using the autoinjector were more 

likely to report AEs than the patients using the prefilled 

syringe. Finally, due to timing of when the autoinjector was 

available during the study, none of the patients used the 

autoinjector as the first device.

Conclusion
The prefilled syringe and autoinjector administration of gal-

canezumab was similar in tolerability, and the two devices 

were successfully used by patients and caregivers, both of 

whom felt that the device was easy to use, and they were 

confident using it. The PK of galcanezumab was similar 

irrespective of the subcutaneous delivery devices evaluated. 

It is worth noting that although there were no statistical dif-

ferences between the two devices with regard to injection-

site-related AEs, there may be clinical differences that this 

analysis was not adequately powered to detect. Since the 

results of both devices are similar in these two studies, 

patients may prefer to have both options available to decide 

which device is better suited to their personal preferences 

and experiences in future clinical practice.
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