
INTRODUCTION

Calcitonin gene-related peptide (CGRP) is a vital vasoactive component of 
the trigeminovascular system. It plays a crucial role in the pathogenesis of 
migraine attacks when present in the bloodstream [1]. The development 
of CGRP monoclonal antibodies has pioneered a novel class of prophy-
lactic treatments for chronic migraine [2]. Beyond its neurological impact, 
CGRP is also critical for wound healing. It promotes revascularization by 
upregulating vascular endothelial growth factor, decreases levels of in-
flammatory mediators such as tumor necrosis factor-alpha and macro-
phages, and stimulates proliferation of keratinocytes [3]. Consequently, 
deficiencies in CGRP can significantly impair wound healing processes.

The association between impaired wound healing and CGRP mono-
clonal antibodies is underscored by a case involving a 51-year-old mi-
graine patient treated with erenumab [3]. Following minor injuries, this 
patient experienced severe wound healing complications, with biopsy re-
sults revealing extensive skin inflammation and vessel thrombosis. While 
this case highlights the potential side effects associated with erenumab, 
the impact of fremanezumab on wound healing remains less defined. 

The clinical trials evaluating fremanezumab, detailed in its package 
insert, consisted of two multicenter, randomized, three-month, dou-
ble-blind, placebo-controlled studies [4]. These studies, however, exclud-
ed patients with major cardiovascular or thrombotic conditions such as 
cerebrovascular accidents, transient ischemic attacks, deep vein throm-
bosis, or pulmonary embolisms. This exclusion highlights significant safe-
ty data gaps for patients with vascular disorders and those undergoing 

surgeries with major vascular implications. This underscores the impera-
tive for targeted, comprehensive research.

We present a case of significantly impaired wound healing in a pa-
tient with chronic migraines treated with fremanezumab. This occurred 
following autologous free flap breast reconstruction after a bilateral mas-
tectomy. To our knowledge, this is the first reported instance of wound 
healing delays linked to fremanezumab in breast reconstruction. The 
case underscores the urgent need for heightened clinical vigilance and 
suggests a potential connection between fremanezumab and delayed 
wound healing. It also calls for further research into its perioperative im-
pacts.

CASE PRESENTATION

A 48-year-old woman with a history of chronic migraines has been un-
der management with fremanezumab since May 2021 for her condition. 
Following a positive test for the BRCA gene mutation, she consulted a 
plastic surgeon regarding preventive breast surgery. She subsequently 
underwent bilateral prophylactic nipple-sparing mastectomy with mus-
cle-sparing transversus rectus abdominis muscle flap reconstruction. No-
tably, she did not present with conventional risk factors for poor wound 
healing such as obesity, smoking, or corticosteroid use.

Her regimen of monthly fremanezumab injections for chronic mi-
graines continued uninterrupted in preparation for the elective surgery, 
spanning approximately 15 months prior to the procedure. Initially, her 
postoperative period was uneventful, and she was discharged on the 
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third day without any immediate concerns for wound healing. However, 
early bruising patterns on her skin soon indicated potential complica-
tions, suggesting the possibility of future skin necrosis (Figure 1A). This 
led the surgical team to arrange close follow-up.

At her first postoperative examination one week later, significant skin 
necrosis and severe blistering at the incision sites were observed (Figure 
1B). Subsequently, the wounds deteriorated further, exhibiting increased 
necrosis, purple discoloration, blistering, and sloughing (Figure 2). Con-
sequently, treatment strategies were adjusted to include applications of 
Silvadene cream, Medihoney, and Hydrogel.

One month post-surgery, she developed low-grade fevers, prompt-
ing empirical treatment with doxycycline. As the fevers persisted, levo-
floxacin was administered to address potential Pseudomonas infections, 
despite the absence of confirmed cellulitis or surgical site infection. The 
extensive eschars over her bilateral breast and abdominal wounds even-
tually necessitated sharp debridement (Figure 3).

In the following months, she required frequent clinic visits for ongo-
ing debridement of the wounds, particularly where exposed mesh was 
noted on the right side. Wound care strategies using Xeroform and calci-
um alginate were employed to facilitate epithelialization. By five months 

postoperatively, considerable healing had occurred; both breasts and 
the abdomen had nearly fully recovered (Figure 4).

DISCUSSION

This case study examines a middle-aged woman with a confirmed BRCA 
gene mutation who exhibited significant delayed wound healing and 
skin necrosis after undergoing prophylactic mastectomy and breast re-
construction. We hypothesize that this extensive skin necrosis and pro-
longed wound recovery may be associated with her treatment with fre-
manezumab for chronic migraines. This hypothesis is supported by three 
observations: firstly, the degree of delayed wound healing is unusual 
for uncomplicated free flap reconstruction cases; secondly, this patient 
lacked conventional risk factors for poor wound healing, such as obesity, 
smoking, or corticosteroid use; thirdly, the only variable that could influ-
ence wound healing was the use of the CGRP antagonist fremanezumab 
during the perioperative period. These factors suggest a potential link be-
tween fremanezumab use and the delayed wound healing observed, al-
though a direct causal relationship has not been definitively established.

Figure 1. Initial and one-week postoperative observations following bilateral prophylactic mastectomy and reconstruction. (A) Immediately after surgery, this panel shows the surgical 
results of a bilateral prophylactic nipple-sparing mastectomy complemented by transversus rectus abdominis muscle flap reconstruction. The incisions are notably clean, exhibiting 
no immediate signs of complications. Nonetheless, early bruising patterns on the skin hint at potential complications and the risk of subsequent skin necrosis. (B) At one week post-
operative, the image reveals pronounced skin necrosis and blistering at both the bilateral breast incisions and the abdominal donor site, underscoring a significant impairment in 
wound healing.

Figure 2. Evolving skin necrosis of surgical incisions. (A) Right breast showing increased necrosis and purple discoloration. (B) Left breast displaying extensive blistering and sloughing. 
(C) Abdominal donor site with significant necrosis and sloughing.
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Biologics and Surgery: Balancing Risks
The controversy surrounding the practice of stopping biologic medications 
before cosmetic, elective, or reconstructive surgery is multifaceted, involv-
ing the balancing of theoretical risks and practical patient outcomes. The 
perioperative management of biologic medications necessitates careful 
consideration of potential complications, such as delayed wound healing 
or postoperative infections, against the risk of exacerbating the underlying 
disease if the medication is discontinued.

The 2017 guidelines from the American College of Rheumatology 
(ACR) and the American Association of Hip and Knee Surgeons (AAHKS) 
recommend holding biologic medications as close to one dosing cycle as 
possible before elective procedures [5]. This recommendation is based 
on the understanding that immunosuppressive medications increase the 
risk of postoperative infections and complications. This guidance primarily 
focused on patients undergoing major surgeries like hip or knee arthro-
plasty.

However, recent studies challenge this approach. Notably, the Post-
operative Infection in Inflammatory Bowel Disease (PUCCINI) trial involved 
947 patients with inflammatory bowel disease across 17 sites [6]. It inves-
tigated the impact of preoperative tumor necrosis factor inhibitor (TNFi) 
exposure on postoperative infection risks. The study found that neither 
reported TNFi use within 12 weeks of surgery nor detectable serum TNFi 
concentrations were independent risk factors for postoperative infections, 
including surgical site infections. The results of this prospective cohort 
study suggest that preoperative TNFi treatment does not increase infec-
tion risks. Therefore, it should not influence surgical decisions for most 
patients with inflammatory bowel disease. This provides reassurance for 
continued use of TNFis close to surgical dates without heightened con-
cerns for postoperative complications.

Additionally, a systematic review conducted by van Duren et al. re-
vealed no significant increase in surgical site infections or delays in wound 
healing among patients who continued their biologic disease-modifying 
anti-rheumatic drugs during orthopedic procedures [7]. This analysis also 

highlighted the limited quality of evidence supporting the perioperative 
discontinuation of biologic agents, complicating clinical decision-making.

The updated 2022 guidelines from the ACR and AAHKS also reflect 
these evolving insights [8]. They recommend withholding biologic medica-
tions for a dosing cycle before surgery in patients with inflammatory arthri-
tis, but allowing surgery to be scheduled after that dose. For severe cases 
of systemic lupus erythematosus, continuing biologics is advised, while in 
less severe cases, withholding biologics is recommended to avoid the risk 
of organ damage. The updated guidelines incorporate new immunosup-
pressive medications, highlighting the importance of shared decision-mak-
ing between doctors and patients.

Discontinuing biologic medications can lead to significant flare-ups of 
the underlying disease, adversely impacting patient health and quality of 
life. This risk often outweighs the theoretical postoperative risks, such as 
delayed wound healing or postoperative infections. Additionally, recent 
studies indicate minimal perioperative complications with continued bio-
logic use. Consequently, a more individualized approach is advocated, re-
flecting a shift towards tailored patient care based on the latest evidence.

Overall, the controversy remains due to the need for balancing theo-
retical risks with practical considerations and the evolving nature of clinical 
evidence. As new research continues to emerge, it is imperative for guide-
lines to adapt accordingly, ensuring optimal patient outcomes through 
personalized care strategies.

Overview of CGRP Monoclonal Antibodies
CGRP monoclonal antibodies, specifically erenumab (Aimovig®) [9] and 
fremanezumab (AJOVY®) [4], have recently emerged as effective and gen-
erally well-tolerated alternatives to traditional antimigraine medications. 
The United States Food and Drug Administration (FDA) approved erenum-
ab in May 2018, followed by fremanezumab in September 2018, thereby 
setting significant benchmarks in the therapeutic landscape of migraine 
management [2].

Table 1 provides a comprehensive comparison of fremanezumab and 

Figure 3. Management and progression of eschars one month post-surgery. (A) Prominent eschar forma-
tion on the right breast prior to surgical intervention. (B) Visible eschars on the left breast before debride-
ment. (C) Post-debridement view of the right breast, revealing the underlying tissue. (D) Post-debridement 
appearance of the left breast, showing the necrotic tissue being removed.
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erenumab, detailing their targets, mechanisms of action, administration 
routes, dosage forms, common side effects, clinical indications, molecular 
composition, and half-lives. Fremanezumab targets the CGRP molecule 
directly, while erenumab targets the CGRP receptor. Both agents are ad-
ministered via subcutaneous injection; fremanezumab offers monthly or 
quarterly dosing options, whereas erenumab is available in monthly doses. 
Notably, fremanezumab is a humanized monoclonal antibody containing 
some non-human components, while erenumab is a fully human monoclo-
nal antibody, which reduces the risk of immune reactions. Fremanezumab 
has a half-life of approximately 31 days, while erenumab has a half-life of 
about 28 days.

CGRP Monoclonal Antibodies: Wound Healing Concerns
Despite their proven efficacy, these treatments exhibit minimal side effects, 
typically including constipation, muscle spasms, itching, injection site pain, 
nasopharyngitis, and upper respiratory tract infections [10]. Notably, the 
existing literature does not report any instances of impaired wound healing 
associated with these treatments in surgical settings. However, there have 
been two reported cases of non-surgical wound healing impairments asso-
ciated with erenumab [3,11].

The first case involved a 51-year-old woman treated with erenumab for 
chronic migraines. She developed severe wound healing complications fol-
lowing a minor skin injury, raising concerns about the impact of the drug on 
wound recovery [3]. The second case described a 41-year-old woman, also 
treated with erenumab for chronic migraines, who experienced sponta-
neous bruising primarily on her lower legs and thighs [11]. The hypothesis 
for the ecchymosis in this patient suggests that CGRP function suppression 
by erenumab may delay capillary healing, leading to extensive blood leak-
age and visible bruising. Initially, this bruising was thought to be influenced 

by the concurrent use of fish oil supplements; however, it is more likely 
attributed to CGRP suppression rather than a direct interaction between 
erenumab and fish oil.

Both aforementioned cases are linked to erenumab use [3,11]. Con-
versely, there are no recorded instances of surgical wound healing com-
plications associated with fremanezumab, particularly in the perioperative 
period. This report presents the first observed case of a female patient 
treated with fremanezumab for chronic migraines who experienced de-
layed wound healing following a free flap breast reconstruction.

Table 2 summarizes these three cases of CGRP monoclonal antibody 
use in chronic migraine treatment, highlighting wound healing complica-
tions linked to CGRP monoclonal antibodies. This comparative analysis un-
derscores the necessity for cautious administration of CGRP monoclonal 
antibodies, especially in patients undergoing surgery. It also highlights the 
need for further research into their potential impacts on wound healing.

Labeling Gaps in CGRP Monoclonal Antibody Safety
The package insert for fremanezumab omits warnings about impaired 
wound healing or elevated infection rates. This omission likely stems from 
the exclusion of patients with significant cardiovascular or thrombotic con-
ditions from key clinical trials, resulting in a noticeable gap in safety data for 
these groups [4]. Furthermore, the FDA approvals of erenumab and fre-
manezumab in 2018 highlight the novelty of CGRP monoclonal antibodies 
in clinical use [2]. This underscores that the development of comprehensive 
clinical experience is still ongoing. Consequently, as clinical use expands, 
it is crucial to monitor and document potential adverse effects rigorously. 
This approach helps fill existing knowledge gaps and ensures that all safe-
ty concerns, especially those related to wound healing and infection rates, 
are thoroughly addressed in future updates to drug labeling and clinical 
guidelines.

To address these gaps, this case report aims to supplement the safety 
data by exploring potential risks in patients undergoing major vascular sur-
geries. However, it is important to clarify that this report merely presents 
a clinical observation and does not establish a causal relationship between 
fremanezumab and delayed postoperative wound healing. The findings 
are offered as subjective interpretations and are not intended to prompt 
changes in drug labeling, as other factors could also influence these out-
comes.

In light of this rare clinical scenario, it is imperative for healthcare pro-
viders to thoroughly assess potential confounding factors that may impact 
wound healing before administering fremanezumab. These factors include 
diabetes mellitus, vascular pathologies, persistent infections, conditions 
necessitating immunosuppression, malnutrition, chronic inflammatory dis-
orders, tobacco use, obesity, psychological stress, and corticosteroid use. 
Meticulous evaluation of these variables is crucial to minimize any addition-
al risk of delayed wound healing in patients treated with fremanezumab.

Study Limitations
This case report provides valuable insights into potential wound healing 
issues associated with fremanezumab, yet it has several limitations. The 
findings are based solely on a single patient’s experience, significantly limit-
ing their generalizability. Additionally, since the potential adverse effects of 
fremanezumab were not anticipated, the medication was not discontinued 
to assess symptom reversal. This ongoing use, without a trial of cessation, 
restricts clear interpretation and may influence the reporting of symptoms, 
reducing the ability to definitively link fremanezumab to the observed 
wound healing delays.

CONCLUSION

This article underscores the need for vigilance when administering CGRP 
monoclonal antibodies, such as fremanezumab, in perioperative settings. 

Figure 4. Comprehensive healing with contraction at five months post-surgery. This 
image displays substantial healing at the bilateral breast and abdominal donor sites. It 
highlights significant tissue recovery with noticeable contraction, illustrating the effects 
of the healing process on tissue morphology.
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Table 1. Comparison of Fremanezumab and Erenumab

Characteristic Fremanezumab [4] Erenumab [9]

Brand name AJOVY® Aimovig®

Target CGRP itself CGRP receptor

Mechanism of action Binds to CGRP, preventing it from binding to its receptor Binds to CGRP receptor, blocking CGRP from activating it

Administration Subcutaneous injection Subcutaneous injection

Dosage forms
Monthly or quarterly injections (225 mg monthly or 675 mg 
quarterly)

Monthly injections (70 mg or 140 mg)

FDA approval September 2018 May 2018

Common side effects
Injection site reactions, constipation, upper respiratory infec-
tions, muscle spasms

Injection site reactions, constipation, muscle spasms, nasophar-
yngitis

Clinical indications Preventative treatment of migraine in adults Preventative treatment of migraine in adults

Molecular composition Humanized monoclonal antibody Fully human monoclonal antibody

Half-life Approximately 31 days Approximately 28 days

Abbreviation: CGRP, calcitonin gene-related peptide; FDA, Food and Drug Administration.

Table 2. Review of Wound Healing Impairments in Migraine Patients Treated with CGRP Monoclonal Antibodies

Variables Case 1 (Current case) Case 2 [3] Case 3 [11]

Age, years 48 51 41

Gender Female Female Female

Medication Fremanezumab Erenumab Erenumab

Indication Chronic migraine Chronic migraine Chronic migraine

Duration of medication use 15 months 6 months 12 months

Initial migraine frequency Not specified 13 days/month
16 headache days/month, 12 migraine 
days/month

Treatment outcome Effective for migraine Reduction to 5 migraine days/month
Significant reduction in headache and 
migraine days

Wound healing impairment Severe delayed healing after surgery Severe impairment after trivial skin injury
Increased bruising tendency, extreme 
ecchymosis

Associated symptoms Skin necrosis, blistering, skin sloughing
Deep perivascular and interstitial lympho-
histiocytic infiltrate, edema, thrombosed 
vessels

Spontaneous bruising primarily on lower 
legs and thighs

Biopsy and histology 
findings

Not performed
Confirmed deep perivascular and inter-
stitial lymphohistiocytic infiltrate, edema, 
ulceration, thrombosed vessels

Not performed

Other medications Doxycycline, levofloxacin Zolmitriptan, opipramol
Various antimigraine prophylactics, fish oil 
supplements

Pre-existing conditions
BRCA gene positive, prophylactic mastec-
tomy

Severe migraine refractory to common 
treatment

Migraine without aura, rare occasional 
small bruises

Risk factors for poor wound 
healing

None (no obesity, smoking, corticosteroid 
use)

None (no obesity, smoking, peripheral 
vascular disease)

Fish oil supplements, no known coagu-
lopathy

Clinical management
Silvadene cream, Medihoney, Hydrogel, 
debridement

Topical treatment with gentamycin, betha-
methasone, triamcinolone, clioquinol

Discontinuation of fish oil supplements

Outcome Complete healing of breasts and abdomen
Healing with residual post-inflammatory 
hyperpigmentation

Improvement in bruising tendency after 
cessation of fish oil

Conclusion/Hypothesis
Delayed healing linked to fremanezumab 
use

Impaired wound healing possibly linked to 
erenumab

Ecchymosis likely from CGRP suppression, 
not erenumab and fish oil interaction.

Abbreviation: CGRP, calcitonin gene-related peptide.
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It highlights rare but significant wound healing complications in surgical 
patients. While the impaired wound healing in the presented case may be 
linked to fremanezumab, a direct causal relationship is not established. Bal-
ancing the risks of delayed wound healing against worsened disease con-
trol when using biologic agents for chronic diseases is crucial. These risks 
should be evaluated on a case-by-case basis.

ARTICLE INFORMATION

*Correspondence: Stephanie E. Honig, MD, Division of Plastic Surgery, Depart-
ment of Surgery, University of Pennsylvania Health System, PCAM South Pavilion 
14th Floor, 3400 Civic Center Boulevard, Philadelphia, PA 19104, USA. Email: ho-
nigs@mlhs.org

Received: May 5, 2024; Accepted: Jul. 12, 2024; Published: Aug. 14, 2024

DOI: 10.24983/scitemed.imj.2024.00188

Disclosure: The manuscript has not been presented or discussed at any scientific 
meetings, conferences, or seminars related to the topic of the research.

Ethics Approval and Consent to Participate: The study adheres to the ethical 
principles outlined in the 1964 Helsinki Declaration and its subsequent revisions, or 
other equivalent ethical standards that may be applicable. These ethical standards 
govern the use of human subjects in research and ensure that the study is con-
ducted in an ethical and responsible manner. The researchers have taken exten-
sive care to ensure that the study complies with all ethical standards and guidelines 
to protect the well-being and privacy of the participants.

Funding: The author(s) of this research wish to declare that the study was conduct-
ed without the support of any specific grant from any funding agency in the public, 
commercial, or not-for-profit sectors. The author(s) conducted the study solely with 
their own resources, without any external financial assistance. The lack of financial 
support from external sources does not in any way impact the integrity or quality 
of the research presented in this article. The author(s) have ensured that the study 
was conducted according to the highest ethical and scientific standards.

Conflict of Interest: In accordance with the ethical standards set forth by the 
SciTeMed publishing group for the publication of high-quality scientific research, 
the author(s) of this article declare that there are no financial or other conflicts of 
interest that could potentially impact the integrity of the research presented. Addi-
tionally, the author(s) affirm that this work is solely the intellectual property of the 
author(s), and no other individuals or entities have substantially contributed to its 
content or findings.

Copyright © 2024 The Author(s). The article presented here is openly accessible 
under the terms of the Creative Commons Attribution 4.0 International License 
(CC-BY). This license grants the right for the material to be used, distributed, and 
reproduced in any way by anyone, provided that the original author(s), copyright 
holder(s), and the journal of publication are properly credited and cited as the 
source of the material. We follow accepted academic practices to ensure that prop-
er credit is given to the original author(s) and the copyright holder(s), and that the 
original publication in this journal is cited accurately. Any use, distribution, or repro-
duction of the material must be consistent with the terms and conditions of the 
CC-BY license, and must not be compiled, distributed, or reproduced in a manner 
that is inconsistent with these terms and conditions. We encourage the use and 
dissemination of this material in a manner that respects and acknowledges the 
intellectual property rights of the original author(s) and copyright holder(s), and the 
importance of proper citation and attribution in academic publishing.

Publisher Disclaimer: It is imperative to acknowledge that the opinions and state-
ments articulated in this article are the exclusive responsibility of the author(s), and 
do not necessarily reflect the views or opinions of their affiliated institutions, the 
publishing house, editors, or other reviewers. Furthermore, the publisher does not 
endorse or guarantee the accuracy of any statements made by the manufactur-
er(s) or author(s). These disclaimers emphasize the importance of respecting the 
author(s)’ autonomy and the ability to express their own opinions regarding the 
subject matter, as well as those readers should exercise their own discretion in un-
derstanding the information provided. The position of the author(s) as well as their 
level of expertise in the subject area must be discerned, while also exercising critical 
thinking skills to arrive at an independent conclusion. As such, it is essential to ap-
proach the information in this article with an open mind and a discerning outlook.

REFERENCES

1. Silberstein SD, Dodick DW, Bigal ME, et al. Fremanezumab for the preventive 
treatment of chronic migraine. N Engl J Med 2017;377(22):2113–2122.

2. Food and Drug Administration (FDA). FDA approves AJOVY (fremanezum-
ab-vfrm) for preventive treatment of migraine. Available at: https://www.
drugs.com/newdrugs/fda-approves-ajovy-fremanezumab-vfrm-preven-
tive-migraine-4820.html. Accessed July 24, 2024.

3. Wurthmann S, Nagel S, Hadaschik E, et al. Impaired wound healing in a mi-
graine patient as a possible side effect of calcitonin gene-related peptide re-
ceptor antibody treatment: A case report. Cephalalgia 2020;40(11):1255–1260.

4. Teva Pharmaceuticals USA, Inc. AJOVY (fremanezumab-vfrm) injection, for sub-
cutaneous use. Available at: https://www.ajovyhcp.com/faq/ajovy-pi-prescrib-
ing-information. Accessed July 24, 2024.

5. Goodman SM, Springer B, Guyatt G, et al. 2017 American College of Rheu-
matology/American Association of Hip and Knee Surgeons guideline for the 
perioperative management of antirheumatic medication in patients with rheu-
matic diseases undergoing elective total hip or total knee arthroplasty. J Arthro-
plasty 2017;32(9):2628–2638.

6. Cohen BL, Fleshner P, Kane SV, et al. Prospective cohort study to investigate 
the safety of preoperative tumor necrosis factor inhibitor exposure in patients 
with inflammatory bowel disease undergoing intra-abdominal surgery. Gastro-
enterology 2022;163(1):204–221.

7. van Duren BH, Wignall A, Goodman S, Hewitt C, Mankia K, Pandit H. The effect 
of perioperative biologic disease-modifying anti-rheumatic drugs on the risk 
of postoperative complications: Surgical site infection, delayed wound healing, 
and disease flares following orthopaedic surgical procedures. J Bone Joint Surg 
Am 2022;104(12):1116–1126.

8. Goodman SM, Springer BD, Chen AF, et al. 2022 American College of Rheu-
matology/American Association of Hip and Knee surgeons guideline for the 
perioperative management of antirheumatic medication in patients with rheu-
matic diseases undergoing elective total hip or total knee arthroplasty. Arthritis 
Care Res (Hoboken) 2022;74(9):1399–1408.

9. Amgen Inc. Aimovig (erenumab-aooe) injection, for subcutaneous use. Avail-
able at: https://www.aimovighcp.com/. Accessed July 25, 2024.

10. Goadsby PJ, Silberstein SD, Yeung PP, et al. Long-term safety, tolerability, 
and efficacy of fremanezumab in migraine: A randomized study. Neurology 
2020;95(18):e2487–e2499.

11. Cullum CK, Olsen MK, Kocadag HB, Ashina M, Amin FM. Extreme ecchymoses 
in a migraine patient using concomitant treatment with calcitonin gene-relat-
ed peptide receptor antibodies and fish oil supplements: A case report. BMC 
Neurol 2021;21(1):257.

International Microsurgery Journal. 2024;8(1):5 DOI: 10.24983/scitemed.imj.2024.00188

CASE REPORT

6 of 6

https://doi.org/10.24983/scitemed.imj.2024.00188

