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Abstract
Objective: To assess the risk of hypertension in patients with migraine who received 
erenumab in clinical trials and in the postmarketing setting.
Background: Erenumab is a monoclonal antibody for migraine prevention that targets 
the calcitonin gene-related peptide (CGRP) receptor. Hypertension is a theoretical risk 
for inhibitors of the CGRP pathway. Although no evidence of an association between 
erenumab treatment and hypertension was observed during the clinical development 
program, adverse events (AEs) of hypertension have been identified in the postmar-
keting setting.
Methods: Safety data from four phase 2 and phase 3 clinical trials were used to per-
form a pooled analysis of hypertension AEs in patients with migraine receiving er-
enumab. Postmarketing AEs of hypertension were identified from the Amgen Global 
Safety database from May 17, 2018, through January 31, 2020.
Results: In the pooled analysis of clinical trials, hypertension AEs (placebo, 9/1043 
[0.9%]; erenumab 70 mg, 7/893 [0.8%]; erenumab 140 mg, 1/507 [0.2%]) and percent-
age of patients initiating medication to treat hypertension (12/1043 [1.2%], 7/893 
[0.8%], 1/507 [0.2%], respectively) were similar across treatment groups. A total 
of 362 AEs of hypertension were identified from the postmarketing setting, 26.2% 
(95/362) of which were serious, >245,000 patient-years of exposure. The exposure-
adjusted incidence of hypertension was 0.144 per 100 patient-years.
Conclusions: Clinical trials did not demonstrate an increased risk of hypertension with 
erenumab compared with placebo, and AE rates of hypertension reported with ere-
numab in the postmarketing setting were generally low. Additional data are needed to 
fully characterize the extent to which hypertension is a risk associated with erenumab.
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INTRODUC TION

Hypertension is a common condition characterized by higher-than-
normal blood pressure (BP; systolic and diastolic BP ≥140/90 mm Hg) 
and is associated with increased risk of cardiovascular disease.1 The 
estimated prevalence of hypertension in the United States be-
tween 2011 and 2014 was 46%, based on the American College of 
Cardiology/American Heart Association thresholds, and 32%, based 
on Joint National Committee thresholds, and prevalence increases 
with age.2 At least two BP measurements obtained on at least two 
occasions should be used to confirm a diagnosis of hypertension.2 
Hypertension is more commonly reported in patients with migraine 
than in migraine-free individuals (33.1% vs. 27.5%, odds ratio 1.4, 95% 
confidence interval [CI] 1.3–1.6).3 Because calcitonin gene-related 
peptide (CGRP) can mediate vasodilation, migraine therapies targeting 
the CGRP pathway could potentially have cardiovascular effects.4

Erenumab (in the United States, erenumab-aooe), an anti-CGRP 
receptor monoclonal antibody, was approved in the United States 
in May 2018 for the preventive treatment of migraine in adults.5 
Because of the theoretical risk of cardiovascular effects described 
above, a number of preclinical and clinical studies were performed 
to evaluate the cardiovascular safety profile of erenumab. Preclinical 
data demonstrated that supratherapeutic concentrations of ere-
numab affected neither the vascular tone of isolated human coro-
nary arteries nor the vasoconstrictive effects of sumatriptan when 
applied in combination.6 In telemeterized cynomolgus monkeys, no 
biologically significant changes in systolic, diastolic, or mean arterial 
pressures were observed with a single dose of erenumab at 225 mg/
kg (yielding a systemic exposure 150 times higher than that in hu-
mans at the 140 mg dose level).6

Clinical studies of erenumab designed to evaluate the theoretical 
risk of cardiovascular effects did not demonstrate evidence of an asso-
ciation between erenumab treatment and vascular events.7 The effect 
of erenumab in combination with sumatriptan on resting BP was eval-
uated in a phase 1, randomized, parallel-group, double-blind, placebo-
controlled trial performed in healthy participants.8  No differences 
were observed in time-weighted averages of mean arterial pressure 
between intravenous erenumab plus sumatriptan versus sumatrip-
tan plus placebo. Additionally, a post hoc analysis demonstrated that 
erenumab alone did not affect resting BP. The effect of erenumab on 
ambulatory BP was evaluated in a phase 1, randomized, double-blind, 
placebo-controlled, multiple ascending dose study of healthy partici-
pants and patients with migraine.9 Ambulatory BP was evaluated by 
outpatient, 24-h, continuous BP monitoring 7  days after erenumab 
or placebo administration, and no statistically significant differences 
were observed in BP parameters in healthy participants between 
erenumab (21, 70, 140, or 280/210  mg subcutaneous) and placebo 
groups.9 The mean and nocturnal systolic BP were significantly higher 

with erenumab 21 mg compared with placebo at day 36 (difference 
from placebo 6.65 and 7.47 mm Hg, respectively; p < 0.05 for both) 
in patients with migraine; however, these differences may have been 
an artifact because no statistical differences were observed at the 
higher dose levels (70, 140, or 280/210 mg) or at other time points.9 A 
phase 2, randomized, double-blind, placebo-controlled treadmill study 
further evaluated the effect of erenumab on potential cardiovascular 
effects in patients with stable angina.10 The change from baseline in 
total exercise time for the erenumab 140 mg intravenous group was 
noninferior to placebo after 12  weeks of treatment, and there was 
no difference in peak systolic or diastolic BP between erenumab and 
placebo groups during an exercise treadmill test. Changes from base-
line in systolic and diastolic BP were similar for erenumab and placebo 
groups at all time points evaluated (4, 8, and 12 weeks), and all were 
<1.5 mm Hg in magnitude. In phase 2 and 3 placebo-controlled trials, 
subcutaneous injections of erenumab had no effect on BP or rate of 
hypertension adverse events (AEs), respectively.11,12

AEs of elevated BP or hypertension have been reported follow-
ing the use of erenumab in the postmarketing setting, and an analysis 
of postmarketing reports of hypertension AEs following treatment 
with erenumab was recently published by Saely and colleagues from 
the US Food and Drug Administration (FDA).13 In April 2020, the US 
Prescribing Information for erenumab was updated to include the 
risk of hypertension based on postmarketing experience.5,13

Given the findings described above, it is important to provide a 
comprehensive review of the risk of hypertension with erenumab. 
To provide a holistic assessment of the risk of hypertension among 
patients with migraine receiving erenumab, the present analysis 
provided a consolidated evaluation of both clinical trial data, by ex-
panding on the work done by Kudrow et al.7 (focused only on the 12-
week, double-blind treatment phase [DBTP] of four published phase 
212,14 and 311,15 studies) and data from the postmarketing setting.

METHODS

Hypertension AEs and BP data included in this analysis were col-
lected from phase 2 and phase 3  clinical trials and postmarketing 
surveillance of erenumab; data from clinical trials and postmarketing 
surveillance were analyzed separately.

Clinical trial study design

Safety data from the 12-week, placebo-controlled DBTP of four 
phase 2 and 3 studies11,12,14,15 were used to perform a pooled analy-
sis of patients with migraine aged ≥18 to ≤60 or ≤65 years.7 The clini-
cal trials included in this pooled safety analysis are summarized in 

K E Y W O R D S
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safety report, postmarketing surveillance
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Table 1. Patients with episodic migraine or chronic migraine received 
erenumab 70 or 140 mg or placebo once monthly throughout a 12- 
or 24-week DBTP. Of studies with a 24-week DBTP, only the first 
12 weeks of the DBTP were included in the analysis. All studies were 
approved by independent ethics committees or institutional review 
boards, and patients provided informed consent.11,12,14,15

Data collection

Clinical trials

BP measurements for the pooled safety analysis were obtained from 
patients in the phase 2 and 3  clinical trials according to the time 
points in Table 1. BP data for each patient were based on the average 
of at least two measurements (separated by at least 5 min) and were 
obtained after the patient had been in a semirecumbent or supine 
position in a rested state for at least 5 min. The position used for BP 
measurement for each patient was consistent throughout the study.

Postmarketing surveillance

Postmarketing hypertension AE data were collected from spontane-
ous reports made to Amgen Global Safety from May 17, 2018 (date of 
erenumab approval in the United States), through January 31, 2020. 
Solicited reports of hypertension AE data were obtained from or-
ganized data collection systems, such as patient support programs. 
Reporting of AE data to the Amgen Global Safety database is vol-
untary for healthcare professionals, patients, and caregivers; none-
theless, Amgen widely promotes the program to ensure healthcare 

professionals, patients, and caregivers are aware of the process for 
reporting AEs.16 Furthermore, all manufacturers are required to ex-
amine reports from the scientific literature and from marketing ex-
perience in other countries. That information is also added to the 
Amgen Global Safety database.17

Statistical analysis

All authors had access to study data. AEs of hypertension were 
identified in clinical trials using the standardized Medical Dictionary 
for Regulatory Activities (v20.0) query for hypertension (narrow 
and broad search terms).7 Hypertension AEs were designated as 
serious based on regulatory criteria (Code of Federal Regulations, 
21CFR314.80; resulted in death, were life-threatening, required 
hospitalization, resulted in disability, congenital anomaly, and/
or were deemed medically significant).18 Integrated analyses of 
pooled clinical trials were conducted over 12  weeks of double-
blind treatment by treatment received; exposure-adjusted inci-
dence rates were calculated for hypertension AEs by dividing the 
number of patients with at least one reported occurrence of the 
event by the sum of time at risk (patient-year) for reporting the 
event.7 Time at risk is the time from the first dose of erenumab or 
placebo to the onset of the first event during the 12-week DBTP. If 
no event was reported, time at risk is up to the end of the DBTP or 
the last dose date + 84 days (for the 70 mg dose) or 112 days (for 
the 140 mg dose), whichever is earlier. Data were analyzed using 
SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). Descriptive 
statistics were provided including mean and standard deviation for 
continuous variables and frequency and percentage for categorical 
variables.

TA B L E  1  Summary of pooled placebo-controlled trials that evaluated the effect of erenumab on hypertension adverse events and blood 
pressure7

Study identifier Phase Study population Cardiovascular exclusion criteria Time points for BP collection

NCT0195257412,30 2 Patients with episodic 
migraine

Poorly controlled hypertension (systolic 
BP ≥150 mm Hg and/or diastolic BP 
≥90 mm Hg)

Every 2–4 weeks of 12-week DBTP; 
every 4 weeks through Week 64 
of OLTP then every 12 weeks for 
Weeks 76–268

NCT0245674011,31 3 Patients with episodic 
migraine

None for BP Every 4 weeks of 24-week DBTP and 
28-week ATP

NCT0248358515,32 3 Patients with episodic 
migraine

None for BP Every 4 weeks of 12-week DBTP and 
28-week OLTP

NCT0206641514,33 2 Patients with chronic 
migraine

Poorly controlled hypertension in the 
judgement of the investigator or 
systolic BP ≥160 mm Hg or diastolic 
BP ≥100 mm Hg

Every 2–4 weeks of 12-week DBTP; 
every 4 weeks during 13-month 
OLTP

All pooled studies7 Myocardial infarction, stroke, TIA, 
unstable angina, or coronary 
artery bypass surgery or other 
revascularization procedure within 
12 months before screening

Safety follow-up visit

Abbreviations: ATP, active treatment phase; BP, blood pressure; DBTP, double-blind treatment phase; OLTP, open-label treatment phase; TIA, 
transient ischemic attack.



1414  |    HEADACHE

Postmarketing case reports (cases) from the Amgen Global Safety 
database suggestive of hypertension were identified using standard-
ized Medical Dictionary for Regulatory Activities (v22.1) query for 
hypertension (using broad and narrow hypertension-related search 
terms); cases may not reflect unique individuals. All cases identified 
using this search strategy were included in the analysis, including re-
ports that contained limited information and those that described an 
alternative etiology for the development of hypertension. Medical 
history, BP measurements, concomitant medications, and event out-
come data were extracted from the reports as available. Hypertension 
AEs were designated as serious based on regulatory criteria. The esti-
mation of patient exposure (>245,000 patient-years) in the postmar-
keting setting is based on the International Council for Harmonisation 
of Technical Requirements for Pharmaceuticals for Human Use 
guideline E2C (R2) on Periodic Benefit-Risk Evaluation Report.19 In 
cases where information on individual patients was unknown, alter-
native measures (e.g., number of prescriptions and drug sales) were 
used to estimate exposure. Specifically, estimates of patient-years 
of exposures in the postmarketing setting were based on unit sales 
data (i.e., vials or syringes) and on observed drug utilization param-
eters. Worldwide unit sales were recorded monthly by country and 
converted to a monthly estimate of person-count (when feasible) or 
person-time using region- and product-specific utilization parameters 
and algorithms (see below). These parameters included the average 
dose per administration, average length of treatment, days between 
administrations, patient turnover rates, market penetration rates, and 
average revenue per patient. These drug utilization parameters can 
change over time to best represent the current patient and market 
experience. Product formulations included a 70 mg/ml, single-dose, 
prefilled autoinjector one-pack, two 70 mg/ml, single-dose, prefilled 
autoinjectors (140 mg/2 ml), a 70 mg/ml, single-dose, prefilled syringe 
one-pack, and 70 mg/ml, single-dose, prefilled syringes two-pack 
(140  mg/2  ml). For the algorithm used to estimate exposure, each 
one-pack and each two-pack represented one patient-month of ex-
posure as patients consumed one 70 mg syringe per month or two 70 
mg syringes per month. All packs from a particular time interval were 
added together and divided by 12 to obtain patient-years of exposure.

RESULTS

Clinical trials

Pooled hypertension analyses from phase 2 and 3 
clinical studies

In the pooled clinical trials, patients with migraine received pla-
cebo (N = 1043), erenumab 70 mg (N = 893), or erenumab 140 mg 
(N  =  507) during the placebo-controlled DBTP.7 Baseline patient 
characteristics were similar across treatment groups and are pre-
sented in Table 2. The percentage of patients with a baseline history 
of hypertension ranged from 5.7% (51/893) to 8.9% (93/1043).7 High 
BP at screening, defined as systolic BP >140 mm Hg or diastolic BP 
>90 mm Hg measured on ≥2 occasions, occurred in 6.5% (58/893) 
to 7.0% (73/1043) of patients.7 The incidence of hypertension AEs 
(placebo, 9/1043 [0.9%]; erenumab 70 mg, 7/893 [0.8%]; erenumab 
140 mg, 1/507 [0.2%]),7 the exposure-adjusted incidence of hyper-
tension AEs (3.6 [95% CI, 1.2, 5.9], 3.3 [95% CI, 0.8, 5.7], and 0.8 
[95% CI, 0.0, 2.4] per 100 patient-years, respectively), and percent-
age of patients initiating medication to treat hypertension (12/1043 
[1.2%], 7/893 [0.8%], 1/507 [0.2%], respectively) during the DBTP 
were similar across treatment groups (Table 3). There were no re-
ports of serious hypertension AEs across the treatment groups.

Postmarketing surveillance

Events related to hypertension from the Amgen Global 
Safety Database

A total of 362 hypertension AEs in 355 cases were reported in the 
postmarketing setting during the specified time frame (a total of 
>245,000 patient-years of exposure). The exposure-adjusted inci-
dence rate was 0.144 per 100 patient-years, meaning that hyper-
tension AEs were reported for 1.4 (approximately 2) patients out 
of every 1000 patients treated annually. The majority of patients 

TA B L E  2  Baseline characteristics of patients in the phase 2 and 3 pooled safety analysis7

Baseline characteristic Placebo (N = 1043) Erenumab 70 mg (N = 893) Erenumab 140 mg (N = 507)

Age, years, mean (SD) 41.8 ± 11.1 41.7 ± 11.2 41.3 ± 11.2

Female, n (%) 869 (83.3) 755 (84.5) 431 (85.0)

White, n (%) 934 (89.5) 813 (91.0) 475 (93.7)

Body mass index, kg/m2, mean (SD) 26.8 (5.8) 26.9 (5.8) 26.7 (6.0)

History of vascular disorders, n (%) 77 (7.4) 59 (6.6) 50 (9.9)

Vascular risk factors

History of diabetes mellitus, n (%) 21 (2.0) 17 (1.9) 6 (1.2)

History of hypertension, n (%) 93 (8.9) 51 (5.7) 34 (6.7)

High blood pressure at screening,a n (%) 73 (7.0) 58 (6.5) 34 (6.7)

Abbreviations: BP, blood pressure; SD, standard deviation.
aDefined as systolic BP >140 mm Hg or diastolic BP >90 mm Hg measured on ≥2 occasions.
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were female (73.5%), and median age (range) was 53 (24–87) years 
(Table 4). Of the hypertension AEs, 26.2% (95/362) were determined 
to be serious, and 73.8% (267/362) were determined to be nonse-
rious. There was an approximately equal distribution of solicited 
events (47.0%; 170/362) and spontaneous reports (53.0%; 192/362), 

and almost half of the events were medically confirmed by a health-
care provider (46.1%; 167/362). A total of 66.0% (239/362) of hyper-
tension AEs were from the United States, and 34.0% (123/362) were 
from outside the United States. Of hypertension AEs from outside 
the United States, 45.5% (56/123) were from Canada, the majority 
of which were solicited.

Event characteristics were evaluated for reports of verbatim 
preferred terms (hypertension, hypertensive, or preeclampsia/ec-
lampsia [i.e., hypertension during pregnancy]; n  =  44 events) ver-
sus nonverbatim preferred terms describing a change or increase in 
BP only (e.g., BP abnormal, BP increased; n = 318 events) (Table 5). 
Events were based on one reported instance of BP elevation in 
61.4% (27/44) of verbatim events and 95.9% (305/318) of nonver-
batim events.

BP data were available for 47 of 94 serious cases (Figure 1). In 
21 of these cases, BP was reported to have reached American Heart 
Association criteria for hypertensive crisis (systolic BP >180 mm Hg 
and/or diastolic BP >120  mm  Hg) based on available highest sys-
tolic or diastolic BP level measured by patients or healthcare 
professionals.

Reports of hypertension AEs were evaluated for potential risk 
factors (Table  6). Previously documented diagnosed hypertension 
was identified as a risk factor in 33.7% (32/95) of hypertension-
related serious AEs (SAEs) and 11.2% (30/267) of nonserious hy-
pertension AEs. Other potential risk factors were unknown for 
approximately half of the events.

For nonserious hypertension AEs, acute elevation of BP associ-
ated with migraine pain was identified in 29.2% (78/267) of events. 
The time to onset of hypertension was ≤1 day in 12.0% (32/267) of 
events; time to onset was not documented for most hypertension 
AEs (71.9% [192/267]). Most hypertension AEs were based on a sin-
gle reported instance of elevated/high BP (94.4% [252/267]) and did 
not include details of any treatment for the event (92.1% [246/267]).

For SAEs, acute elevation of BP associated with migraine pain was 
identified in 4.2% (4/95) of events. Time to onset of hypertension 
was not documented for approximately half of SAEs (51.6% [49/95]); 
of those documented, the time to onset was ≤1 day in 23.9% (11/46) 
of events (Table  6). Similar to nonserious AEs, most SAEs were 
based on a single reported instance of BP elevation (84.2% [80/95]) 
and did not include details of any treatment for the event (78.9% 
[75/95]). When the intervention required at the time of the report 
was known, 37.9% (36/95) of patients discontinued treatment for 
SAEs; the intervention required was unknown in 45.2% [43/95] of 
SAEs. Antihypertensive medication was initiated for 10.5% (10/95) 
of SAEs. Four patients with SAEs with no documented preexisting 
history of hypertension reported reoccurrence of increased BP fol-
lowing rechallenge after the second and/or third dose of erenumab; 
the outcome of all four events was discontinuation of erenumab. For 
all hypertension AEs, when the outcome of hypertension at the time 
of reporting was assessed, the proportion of events with outcome 
reported as recovered/resolved was similar for patients who discon-
tinued erenumab treatment (23.1%) and for those who remained on 
erenumab and did not change the treatment (21.9%).

TA B L E  3  Pooled analysis of hypertension AEs and 
antihypertensive medication use during the 12-week DBTP

Placebo 
(N = 1043)

Erenumab 
70 mg 
(N = 893)

Erenumab 
140 mg 
(N = 507)

Incidence of hypertension 
AEs, n (%)7

9 (0.9) 7 (0.8) 1 (0.2)

Serious hypertension 
AEs, n (%)

0 (0.0) 0 (0.0) 0 (0.0)

Exposure-adjusted 
incidence rates of 
hypertension, per 100 
patient-years

3.6 3.3 0.8

Patients without 
antihypertensive 
medication at baseline, n

972 859 485

Patients initiating 
antihypertensive 
medicationa during 
12-week DBTP, n (%)b

12 (1.2) 7 (0.8) 1 (0.2)

Note: N = number of patients in the analysis set.
Abbreviations: AEs, adverse events; DBTP, double-blind treatment 
phase.
aAntihypertensive medications with a reported indication of 
hypertension.
bPercentage calculated based on number of patients without 
antihypertensive medication at baseline.

TA B L E  4  Postmarketing surveillance of patient demographics in 
cases of hypertension

N = 355 cases

Sex, n (%)

Female 261 (73.5)

Male 45 (12.7)

Unknown 49 (13.8)

Age,a years

Mean 53.1

Median (range) 53 (24–87)

Age group,a years, n (%)

24–30 12 (4.8)

31–40 25 (9.9)

41–50 58 (23.0)

51–60 80 (31.7)

61–70 55 (21.8)

71–80 17 (6.7)

81–87 5 (2.0)

aBased on data available for 252 cases.
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DISCUSSION

Using BP measurement methods that were designed to reduce varia-
bility and inaccuracy (e.g., serial measurements and consistent body 
position), results from pooled safety analyses of phase 2 and 3 clini-
cal trials demonstrated that erenumab had no effect on BP or inci-
dence of hypertension AEs compared with placebo.7 Furthermore, 
there was no difference in the proportion of patients initiating 
antihypertensive medication while on placebo or erenumab 70 or 
140 mg during the 12-week DBTP. Rates of hypertension AEs were 
low during the 12-week DBTP for placebo, erenumab 70  mg, and 
erenumab 140  mg treatment groups, as well as during open-label 
erenumab treatment. Additionally, mean changes in systolic and di-
astolic BP across study visits were small, similar between erenumab 
and placebo groups, and showed no evidence of dose response.7

In a long-term, open-label study of patients with episodic mi-
graine, no meaningful changes in BP (i.e., increase of >2–3 mm Hg) 
were observed with up to 5  years of treatment with erenumab.20 
Exposure-adjusted rates of hypertension with erenumab 70 and 

140 mg during open-label treatment were low compared with pooled 
rates observed in patients who received placebo during double-
blind treatment (1.9 vs. 3.8 per 100 patient-years, respectively), a 
finding similar to that observed in the current analysis (placebo, 3.6 
per 100 patient-years; erenumab 70 mg, 3.3 per 100 patient-years; 
erenumab 140 mg, 0.8 per 100 patient-years). Similar to erenumab, 
safety analyses from clinical trials of other anti-CGRP monoclonal 
antibody migraine-preventive therapies did not reveal an increase 
in BP, an increase in the proportion of patients with categorical in-
creases in BP, or an increased risk of hypertension compared with 
placebo.21–24 Additionally, gepants, which are small-molecule CGRP 
receptor antagonists, have not shown an association with hyperten-
sion or increased BP.25–27

In the postmarketing setting, using the Amgen Global Safety 
Database, hypertension AEs following the use of erenumab were 
identified, some of which occurred in patients who had preexisting 
hypertension (11.2%, AEs; 33.7%, SAEs) or risk factors for hyperten-
sion including diabetes and cardiovascular disease. More than half 
of the postmarketing hypertension AEs (71.9%, AEs; 51.6%, SAEs) 

TA B L E  5  Postmarketing hypertension event counts based on reported terms

Containing verbatim terms 
hypertension, hypertensive, or 
preeclampsia/eclampsia (44 events), 
n (%)

Describing change or 
increase in blood pressure 
only (318 events), n (%)

Number of SAEs 17 (38.6) 78 (24.5)

Medically confirmed (initial or follow-up from HCP) 38 (80.9) 129 (40.6)

With medical history of hypertension 9 (20.5) 53 (16.7)

Without medical history of hypertension, but with other risk factors for 
hypertension

9 (20.5) 85 (26.7)

Number of cases with only one reported instance of BP elevation 27 (61.4) 305 (95.9)

Started antihypertension medication(s) 6 (13.6) 20 (6.3)

Restarted or changed dose of previous antihypertension medication(s) 4 (9.1) 11 (3.4)

Abbreviations: BP, blood pressure; HCP, heathcare provider; SAE, serious adverse event.

F I G U R E  1  BP measurements reported for serious cases of hypertension following erenumab during postmarketing surveillance. BP 
values were available for 47/94 serious cases. BP, blood pressure; DBP, diastolic BP; SBP, systolic BP
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did not describe the time to hypertension onset; of the AEs with this 
information available, approximately half occurred within 1 week of 
the first administration of erenumab. Where data were available, a 
causal attribution to erenumab was unclear because of medical his-
tory of hypertension, preexisting risk factors of hypertension, and 
improbable time to pharmacologic onset (within 1 h to 1 day). Given 
that the peak serum concentration of erenumab is reached in ap-
proximately 6 days, the time to onset of <1 day would appear un-
likely to be related to erenumab.5 Furthermore, results from a recent 
analysis of the Marketscan Early View Claims Database showed that 
unadjusted rates of hypertension among new users of erenumab, 
fremanezumab, and galcanezumab, from May 17, 2018, through 
January 31, 2020, were similar regardless of the presence of hyper-
tension at baseline or severity of the hypertension outcome.28

Saely et al. from the US FDA Center for Drug Evaluation and 
Research recently published an analysis of postmarketing re-
ports of hypertension AEs following treatment with erenumab.13 
Postmarketing data were obtained from the FDA Adverse Event 
Reporting System database or published reports. Unlike our anal-
ysis, which included all postmarketing reports regardless of the 
extent of information available, the FDA analysis excluded reports 
that contained limited information, and causality was considered 
probable only if event time to onset was ≤4  weeks and potential 
confounding factors were absent. Between May 17, 2018, and April 
30, 2020, 61 cases of elevated BP were identified. Similar to our 
findings, elevated BP was most frequently observed within 1 week 
of erenumab (≤7 days, 46% [28/61]; 8 to ≤14 days, 6.6% [4/61]; 15 
to ≤21  days, 3.3% [2/61]; 22 to ≤28, 16.4% [10/61]; unspecified, 
27.9% [17/61]). Additionally, most cases reported a single, elevated 
BP measurement, and baseline BP measurements were available 
for 49% of cases.13 BP measurements may vary with acute use of 
caffeine or nicotine, bladder distension, device-related inaccuracy, 
and body position; overestimation of BP can have important clinical 
implications, thus highlighting the need to obtain multiple measure-
ments before making treatment decisions or assigning a diagnosis 
of hypertension.2,29 It is interesting to note that in our analysis of 
postmarketing reports, hypertension events resolved regardless of 
whether patients discontinued (23.1%) or continued (21.9%) ere-
numab treatment.

Our analyses have several limitations. Although hyperten-
sion was generally not an exclusion criterion for the clinical trials 

TA B L E  6  Characteristics of hypertension AEs from 
postmarketing reports

Event characteristics

Hypertension 
SAEs (95 
events), n (%)

Hypertension 
non-SAEs (267 
events), n (%)

Risk factorsa

Previous documented 
hypertension

32 (33.7) 30 (11.2)

Diabetes 5 (5.3) 8 (3.0)

Cardiovascular disease 4 (4.2) 3 (1.1)

Obstructive sleep apnea 2 (2.1) 1 (0.04)

Obesity 5 (5.3) 5 (1.9)

Thyroid disease 7 (7.4) 6 (2.3)

Triptan or ergot alkaloid 
use for acute migraine 
exacerbation

8 (8.4) 10 (3.7)

Acute elevation of BP 
associated with migraine 
pain

4 (4.2) 78 (29.2)

Prior history of preeclampsia in 
earlier pregnancyb

1 (1.1) 0 (0)

Documented smoker 1 (1.1) 6 (2.3)

Unknown 51 (53.7) 153 (57.3)

Time to onset

≤1 day 11 (11.6) 32 (12.0)

>1 day to ≤1 week 9 (9.5) 4 (1.5)

>1 week to ≤2 weeks 5 (5.3) 9 (3.4)

>2 weeks to ≤1 month 6 (6.3) 8 (3.0)

>1 month to ≤2 months 4 (4.2) 7 (2.6)

>2 months to ≤3 months 6 (6.3) 2 (0.7)

>3 months 5 (5.3) 13 (4.9)

Unknown 49 (51.6) 192 (71.9)

Intervention required with erenumab at the time of report

Discontinued 36 (37.9) 70 (26.2)

No change 13 (13.7) 51 (19.1)

Temporarily withheld 1 (1.1) 4 (1.5)

Dose decreased 0 (0) 3 (1.1)

Dose increased 2 (2.1) 5 (1.9)

Unknown 43 (45.2) 134 (50.2)

Number of elevated BP measures documented

1 80 (84.2) 252 (94.4)

2 12 (12.6) 9 (3.4)

3 2 (2.1) 1 (0.4)

4 1 (1.1) 5 (1.9)

Treatment for the hypertension event

No treatment documented 75 (78.9) 246 (92.1)

Restarted or changed 
previously discontinued 
antihypertension 
medication

10 (10.6) 5 (1.9)

(Continues)

Event characteristics

Hypertension 
SAEs (95 
events), n (%)

Hypertension 
non-SAEs (267 
events), n (%)

Started new antihypertension 
medication

10 (10.5) 16 (6.0)

Abbreviations: AEs, adverse events; BP, blood pressure; SAEs, serious 
adverse events.
aSome hypertension AEs were associated with >1 risk factor.
bOne event of preeclampsia in a 37-year-old female who had similar 
issues in a previous pregnancy (before erenumab).

TA B L E  6  Continued
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included in this analysis, the proportion of patients with a history of 
hypertension or high BP at screening was low. As such, the patients 
included in this clinical trial analysis may not fully reflect the pa-
tient population receiving erenumab in real-world clinical practice. 
Limitations of the postmarketing cases include incomplete informa-
tion, lack of a control arm, and the possibility of duplicate reports. 
Additionally, the definition of hypertension used (i.e., elevated BP 
vs. hypertension, often based on a single BP measurement) and 
the method of BP measurement are unknown from postmarketing 
reports. Finally, outcomes from postmarketing surveillance cannot 
easily be compared with those from clinical trials, owing to differ-
ences in underlying population groups, differences in data collected, 
and larger variances in the size of the populations under investiga-
tion. However, these are common limitations of postmarketing re-
ports, and postmarketing reports do provide vital information for 
monitoring patient safety.

CONCLUSIONS

Clinical trials did not demonstrate an increased risk of hypertension 
in patients with migraine treated with erenumab compared with 
placebo. In the postmarketing setting, hypertension AEs have been 
reported following the use of erenumab, many of which occurred 
in patients who had preexisting hypertension or risk factors for hy-
pertension. Additional data are needed to fully characterize those 
at risk, as well as the nature, timing, and extent to which hyperten-
sion is a risk associated with erenumab and other CGRP-pathway 
antagonists.
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