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Case
Ms. M, age 38, presents with 

frequent unilateral headaches. 
She experiences blurriness in 
her right visual field for 20 to 
30 minutes before the onset of 

pain. These events have been present inter-
mittently for the past 2 years, during which 
she had 5 to 7 attacks per month. Over the 
past 4 months, she has had attacks on 18 to 
20 days per month with no findings on her 
neurologic exam. 

In the past, Ms. M’s headache attacks have been treated 
with 60 mg of propranolol and 40 mg of nortriptyline as 
prophylactic medications. She discontinued use because 
of a lack of efficacy and the inability to tolerate the side 
effects, such as dizziness and fatigue. She has used zolmi-
triptan for headache rescue but stopped this medication 
because of uncomfortable chest tightness and nausea. Since 
then, Ms. M has taken acetaminophen/aspirin/caffeine and 
ibuprofen as needed but has noted minimal pain relief. 

Ms. M recently initiated galcanezumab as a prophy-
lactic therapy and has since had a significant decrease in 
headache days per month. She has also noted the severity 
of her attacks has decreased and in the 4 months after 
she began galcanezumab she has only needed to take 
ibuprofen for headache 8 times. She has not needed to 
take her new rescue medicine, eletriptan hydrobromide, 
since beginning galcanezumab because her attacks have 
been of lesser severity. Ms. M has noted a dramatic 
improvement in her quality of life and ability to partake 
in her daily activities.

Challenge Questions
(see p. 81 for Answers & Discussion)

1.  Based on the information presented, which diagnosis 
is most appropriate?
a. Cluster headache
b. Tension headache 
c. Migraine with aura
d. Migraine without aura

2.  What are the clinical indications to use calcitonin 
gene-related peptide (CGRP) inhibitors as a potential 
therapy?
a. Chronic migraine and episodic migraine
b. Tension-type headache and trigeminal neuralgia
c.  Chronic migraine, episodic migraine, and tension 

type headache
d.  Chronic migraine, episodic migraine, and trigeminal 

neuralgia

3. What is the mechanism of action of CGRP inhibitors?
a.  CGRP inhibitors block the neurogenic cascade that 

leads to vasodilation and the pain associated with 
migraine attacks

b.  CGRP inhibitors prevent the release of acetylcholine 
at the neuromuscular junction, which reduces ten-
sion in the muscles of the head to prevent migraines

c.  CGRP inhibitors are 5HT serotonin agonists, which 
promote vasoconstriction

d.  CGRP inhibitors are a cytochrome P450 3A4 inducer 
to decrease CNS activity 

Increasing Frequency of 
Migraine
It is important to understand the monoclonal antibody treatments available  
for migraine. 
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4.  What is the recommended dosing schedule? 
a. Daily pill
b. Weekly injection
c. Monthly infusion
d. Monthly injection

5.  What was the primary clinical trial endpoint in the 
study leading to Food and Drug Administration 
(FDA) approval of erenumab?
a.  Tolerability of erenumab as compared with previous 

prophylactic medications
b.  Proportion of participants with a 50% reduction in 

migraine days, per their individual baseline, during 
the third month of the double-blind trial

c.  Proportion of participants with a 25% reduction in 
migraine days, compared with the placebo group, 
during the third month of the double-blind trial

d.  Proportion of participants with a 75% reduction in 
migraine days, compared with the placebo group, 
during the third month of the double-blind trial

6.  What were the secondary endpoints that lead to the 
FDA approval of galcanezumab?
a.  Mean percentage of participants reaching at least 

40% reduction from baseline number of monthly 
migraine days after 4 months of treatment, and 
mean change of impact of migraine on activities of 
daily living compared with baseline

b.  Mean change in use of acute headache medication 
during the treatment period

c.  Mean percentage of participants reaching at least 
50%, 75%, and 100% reduction from baseline num-
ber of monthly migraine days after 3 months of 
treatment; mean change in use of acute migraine 
treatments; and mean change in effect of migraine 
on activities of daily living 

d.  Mean percentage of participants reaching at least 
40%, 50%, 75%, and 100% reduction in monthly 
migraine days over 4 months, mean change in use of 
acute migraine treatment, and mean change in effect 
of migraine on activities of daily living

7.  Which side effects have been reported with the use 
of all of the CGRP-inhibitors?
a. Nausea, vomiting, and fever
b. Injection-site reaction and constipation
c. Constipation
d. Drowsiness, vomiting, and irritability

(see p. 81 for Answers & Discussion)
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Increasing Frequency of Migraine

Discussion
Migraine may be distinguished from other headache 

disorders because attacks are moderate to severe and 
present unilaterally with pulsating pain that worsens with 
exertion or interferes with the ability to be physically 
active. To be considered migraine, attacks must also pres-
ent with 1 of the following symptoms: photophobia or 
phonophobia and nausea or vomiting. Some attacks also 
present with auras—sensory disturbances—preceding or 
occurring with the onset of the headache. Visual auras, as 
noted in our case, are the most common.1  

The differential diagnosis also includes cluster headaches 
and tension headaches. Cluster headaches are character-
ized by attacks of severe, unilateral pain in the orbital, 
supraorbital, and temporal regions. They last between 15 to 
180 minutes and occur in a cyclic pattern, often worse at 
night. Tension headaches present with bilateral pain usually 

described as pressure or tightening. The location of the pain 
is in the forehead, temples, posterior head, and neck. These 
headaches can last between 30 minutes and 7 days. 

The monoclonoal antibody CGRP inhibitors are pro-
phylactic medications that are FDA approved for indi-
viduals with episodic or chronic migraine occurring 8 or 
more days/ per month or, less frequently, if attacks are 
disabling. There are 3 FDA-approved CGRP inhibitors, ere-
numab, fremanezumab, and galcanezumab. 

The levels of CGRP have been found to be elevated dur-
ing an acute migraine attack and CGRP infusion causes an 
attack in people with migraines.2 The CGRP inhibitors work 
by blocking CRPG, which is released from the trigeminal 
ganglia. Galcanezumab-gnlm and fremanezumab-vfrm 
block CGRP by binding to the CGRP molecules. Erenumab-
aooe blocks the CGRP receptor site on blood vessels.

Given that the half-life of the 3 FDA-approved mooclo-
nal antibody CGRP-inhibitors are between 27 and 31 days, 
the recommended dosage schedule is a self-administered 
subcutaneous monthly injection. This schedule has been 
found to optimize the efficacy of CGRP inhibitors by 
reducing the number of days per month with a migraine 
and reducing the reliance of abortive medication.3-5 

The primary endpoint for the erenumab phase 3b 
double-blind placebo-controlled trial was the proportion of 
participants with at least a 50% reduction in migraine days, 
based on their personal baseline, during the third month 
of treatment. The study found that significantly more par-
ticipants treated with erenumab than those treated with 
placebo had a 50% reduction in migraine days. 

The primary endpoint for this study was the mean change 
from baseline in the number of monthly migraines over the 
3-month treatment period. The study evaluated 1,113 par-
ticipants in a randomized double-blind trial and showed a 
significant improvement in the number of monthly migraine 
days (P<.001). At least a 50% reduction in migraine days per 
month occurred in 62% of participants, and 39% had at least 
a 75% reduction. Additionally, there was a significant reduc-
tion in days when acute headache medication was taken 
(P<.001). The baseline effect of migraine on daily activi-
ties began at 51.4, with 100 being the worst impact. After 
3 months, the mean change from baseline was 32.4.5

Side effects noted for all 3 monoclonal antibody CGRP-
inhibitors include injection-site reactions (eg, pain, red-
ness, swelling, itching, blistering, rash, or hives around 
the injection site).5 Erenumab has a unique side effect 
of constipation (answer C). In 1% to 3% of participants, 
hypersensitivity reactions including anaphylaxis, angio-
edema, dyspnea, urticaria, and rash have been reported.  

ANSWERS AND DISCUSSION

Question 1: C, Based on the information presented, 
migraine with aura is the most appropriate diagnosis

Question 2: A, Chronic migraine and episodic migraine 
are the clinical indications to use calcitonin gene-relat-
ed peptide (CGRP) inhibitors as a potential therapy

Question 3: A,The CGRP inhibitors block the neuro-
genic cascade that leads to the vasodilation and pain 
associated with migraine attacks

Question 4: D, Monthly injection is the recommended 
dosing schedule for CGRP inhibitors

Question 5: B, The proportion of participants with a 
50% reduction in migraine days, per their individual 
baseline, during the third month of the double-blind 
trial was the primary clinical trial endpoint in the study 
leading to FDA approval of erenumab

Question 6: C, Mean percentage of participants reach-
ing at least 50%, 75%, and 100% reduction from base-
line number of monthly migraine days after 3 months 
of treatment; mean change in use of acute migraine 
treatments; and mean change in effect of migraine on 
activities of daily living were the secondary endpoints 
that lead to the FDA approval of galcanezumab

Question 7: C, Side effects of all of the CGRP inhibitors 
are injection-site reaction and constipation
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Conclusion
The CGRP inhibitors are a valuable treatment option 

for people with migraines, specifically those with migraine 
who have previously failed 2 to 4 other treatments.6 In a 
phase 3b study, erenumab was shown to decrease migraine 
frequency by 50% from baseline, a notable improvement 
in this population with refractory migraine.7 In the third 
month of the trial, 30% of participants had a 50% reduc-
tion in migraine days from their individual baseline vs 17% 
with placebo.6 Additionally, CGRP inhibitors have been 
shown to be well tolerated with minimal adverse effects. 
CGRP inhibitors are the first migraine-specific prophylactic 
medication, as they target the mechanisms underlying 
migraine pain. Additional therapeutic medications target-
ing CGRP are in development for prophylaxis and acute 
treatment of debilitating migraine headaches. The first 
CGRP-targeting acute migraine treatment, ubrogepant, 
was approved in December 2019. These novel medications 
offer hope and the potential for relief for the 4 million peo-
ple worldwide who are affected by migraine headaches. n
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