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Abstract

Objective: Migraine, endometriosis, and the comorbidity of both are frequent

pain disorders of special relevance for women. The neuropeptide calcitonin

gene-related peptide (CGRP) is critically involved in migraine, and circumstan-

tial evidence suggests a role in endometriosis. We assessed CGRP levels at dif-

ferent times of menstrual cycle in four groups: healthy women, women with

migraine or endometriosis and with the comorbidity of both. Methods: Women

with episodic migraine and women with a histologically confirmed endometrio-

sis were recruited from specialized centers. For CGRP determination with a

commercial enzyme immunoassay kit, cubital vein blood samples were collected

on menstrual cycle day 2 � 2 (during menstruation) and on day 15 � 2 (peri-

ovulatory period). The primary endpoint of the study was the absolute differ-

ence of CGRP plasma levels between the menstrual and the periovulatory phase

of all study groups. Groups were compared using nonparametric test proce-

dures. Results: A total of 124 women were included in the study. The change

of CGRP plasma levels between menstruation and the periovulatory period was

different between groups (p = 0.007). Women with comorbid migraine and

endometriosis showed an increase of CGRP in the menstrual phase of +6.32
(interquartile range, IQR �3.64–13.60) compared to the periovulatory time,

while healthy controls had a decrease of �10.14 (�22.54–0.91, p = 0.004).

CGRP levels were different in the periovulatory phase among groups

(p = 0.008), with highest values in healthy controls. Interpretation: CGRP

levels change significantly during the menstrual cycle. Different patterns in

women with the comorbidity point to a deviant regulation of CGRP release.

Introduction

Women’s health remains a significant challenge across the

globe. Endometriosis and migraine are both listed among

the most prevalent diseases in women and share pain as

their most predominant clinical feature. Endometriosis is a

chronic inflammatory gynecological disorder affecting over

10% of women worldwide with a significant therapeutic

need and so is migraine.1,2 Each of them leads to an impair-

ment of quality of life and exhibits detrimental effects on

the physical and mental health in affected women.2,3

Epidemiological studies report a significant comorbidity

of migraine and endometriosis, and the presence of one

of the two disorders also increases the chance to suffer

from the other.4,5 In migraine and in endometriosis, sev-

ere pain attacks occur often during the menstrual per-

iod.1,2 Impaired regulation of inflammatory signaling

pathways and neurotransmitter release, such as calcitonin

gene-related peptide (CGRP), may contribute to the

development of acute pain episodes.6,7

Acute migraine is clearly linked to CGRP release from

trigeminal afferent neurons.6 Hormonal fluctuations
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contribute to the generation of attacks,8 but CGRP levels

in women have yet to be determined during the men-

strual cycle.

The increased density of CGRP-positive sensory nerve

fibers in affected tissues indicates a role of this neuropep-

tide in endometriosis.7 Along with the proliferation and

growth of endometriosis cells, CGRP seems to promote

neurogenic inflammation in this tissue.9 Despite these

findings, CGRP- and CGRP-related mechanisms have not

been studied to date in vivo in women with endometrio-

sis.

We therefore studied CGRP levels in women during

the menstrual cycle at two predefined timepoints, that is,

during menstruation and in the periovulatory period

(PO). It was our hypothesis that CGRP levels increase

during menstruation in parallel to the perimenstrual

(PM) estrogen drop with a difference between women

with the comorbidity of migraine and endometriosis,

women with migraine and women with endometriosis.

We assumed that women with the comorbidity of

migraine and endometriosis have most pronounced

CGRP level changes based on the assumption that both

conditions are CGRP-related.

Methods

Study design and participants

This was a single-center, longitudinal, observational

cohort trial conducted at the Headache Center, Depart-

ment of Neurology, Charit�e—Universit€atsmedizin Berlin,

Germany. The approved Endometriosis Center, Depart-

ment of Gynecology, Charit�e and an outpatient

Endometriosis Center (ADE) recruited patients with

endometriosis. Healthy female controls were recruited

from hospital staff not related to the study team and

medical students through direct approach or announce-

ments in mailing lists.

The study consisted of four study groups: women with

episodic migraine, women with endometriosis, women

with endometriosis and migraine, and female healthy

controls.

For inclusion, all females had to have a regular men-

strual cycle, defined as menstrual cycle duration between

25 and 35 days in the 3 months prior to screening.

Patients with migraine had to fulfill the criteria of epi-

sodic migraine according to the International Classifica-

tion of Headache Disorders 3rd Edition (ICHD-3)10 and

to have had at least one migraine attack in the 4 weeks

prior to screening. The use of migraine prophylactic med-

ications was not allowed.

For enrollment into one of the endometriosis study

groups, a histologically confirmed diagnosis of

endometriosis was required, in addition to existing pelvic

pain (self-classified as endometriosis-related) at least once

in the four weeks prior to screening.

The exclusion criteria have been: use of hormonal con-

traception, treatment with sex hormones or sex hormone

modulators, any other suspected or present gynecological

or neurological disease, and diagnosis of chronic migraine

or any other diagnosed primary headache disorder except

tension-type headache on less than 2 days in the month

prior to screening.

For healthy controls, further exclusion criteria applied:

Females were excluded if they had a history of primary

headache apart from tension-type headache on less than

2 days per month and/or if they reported strong pelvic

pain or cramps during menstruation.

The Charit�e Ethical Committee (EA1/165/18) approved

the study. All participants gave written informed consent

following study information. The study was registered in

the German Clinical Trial Register (DRKS00020744).

Study procedures

The study consisted of three on-site visits, lasting approx-

imately 1 hour each: a screening visit, a visit during men-

struation at day 2 � 2 (perimenstrual visit = PM), and a

visit in the intermenstrual period at day 15 � 2 of the

menstrual cycle (periovulatory visits = PO). The first day

of menstrual bleeding is defined as day 1 of the menstrual

cycle.

The patient’s medical history with a focus on migraine

and/or endometriosis-related symptoms and treatment was

taken at screening, followed by a physical examination. A

headache-experienced neurologist confirmed the diagnosis

of migraine in both migraine groups and classified all

reported headache attacks in the month prior to screening

as migraine or tension-type headache, in order to assess the

inclusion and exclusion criteria. For the grading of

endometriosis severity we used the revised classifications of

the American Society for Reproductive Medicine

(rASRM),11 as documented in the patient’s gynecologic

record: stage I corresponds to a minimal severity, stage II

mild, stage III moderate, and stage IV severe.

At screening, patients with migraine completed the

Headache Impact Test-6 (HIT-6)12 and patients with

endometriosis the Endometriosis Health Profile-30 (EHP-

30).13 The HIT-6 is a standardized, validated question-

naire to assess negative effects of headache on daily life12

and comprises of six questions. Each question is answered

on a 5-point scale. The total global score ranges from 36

to 78, and a score >60 indicates a severe impact of head-

ache on quality of life.

The EHP-30 is a validated, 30-item questionnaire

assessing the health-related quality of life in patients with
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endometriosis.13 The items are divided in five dimensions:

pain (11 items), control and powerlessness (6), social sup-

port (4), emotional well-being (6), and self-image (3).

For each dimension, a percentage score (0–100) is built.

Lower scores indicate a better health status.

At study visits PM and PO, participants reported the

first day of their current menstrual cycle, the date of their

last migraine attack and/or endometriosis-related pain

episode, and the last intake of acute pain medication.

Blood samples for the analysis of CGRP were drawn

between 8–12 AM on each visit from the antecubital vein

but only when patients were free of any migraine symp-

toms since more than 12 hours and at least 12 hours after

the last intake of any acute pain medication.

We collected the blood samples in precooled 10 ml

EDTA tubes (BD Vacutainer�), prepared with 500 µl
aprotinin (5–10 trypsin inhibitor unit (TIU)/ml) (Sigma

Aldrich, Munich, Germany). Immediately afterwards, the

tubes were centrifuged at �6°C and 2000 rpm, for

15 minutes. Plasma was transferred into 1.5 ml

polypropylene tubes (Eppendorf, Hamburg, Germany)

and stored at �80°C. CGRP concentrations were mea-

sured via a commercial enzyme immunoassay-KIT (EIA)

(Bertin Bioreagent, Montigny le Bretonneux, France), fol-

lowing manufacturer’s instructions. This two-site

immunometric assay combines an anti-N terminus anti-

body with an anti-C terminus antibody and is equally

sensitive for all human CGRP isoforms.14 The limit of

detection is 2 pg/ml.14 All samples of one patient were

analyzed in the same kit, and each kit contained samples

of all four study groups in similar proportions. Two sam-

ples from the first kit were measured in each of the fol-

lowing kits and served as additional quality control and

reference standard.

We aimed to schedule PM and PO within the same

menstrual cycle, but if not possible, the missing visit was

scheduled up to 2 months later.

Outcomes

The primary endpoint of the study was the absolute dif-

ference of CGRP concentrations in pg/ml from the men-

strual to the PO period (i.e., PM – PO) between all study

groups. Secondary endpoints were the relative difference

in CGRP concentrations [100 – (PO*100/PM)] as well as

the absolute CGRP concentrations at each of the two time

points.

Statistical analysis

Based on a previous study of CGRP levels in patients with

chronic migraine,15 we assumed a large effect size of

d = 0.9 for the primary endpoint. A sample size of 25

patients per group was therefore sufficient to detect an

effect of similar magnitude with a statistical power of

0.85 at a significance level of a = 0.05 (two-tailed) using

the Kruskal–Wallis analysis of variance (ANOVA).

Assuming a dropout rate of 15%, we planned to enroll at

least 30 patients per group. The power analysis was con-

ducted with G*Power.16

Data at screening were summarized with descriptive

statistics, using means � standard error for numerical

variables and frequencies and percentages for categorical

variables. Only participants who completed study proto-

col were included in the analysis of primary and sec-

ondary endpoints. We tested the primary and secondary

outcome measures for normal distribution using the

Shapiro–Wilks test. Because data were not normally dis-

tributed, we compared outcomes between groups using

the Kruskal–Wallis (ANOVA) with post hoc Mann–Whit-

ney U tests. Within-group analyses were performed using

the Wilcoxon test. Due to the influence of older age and

obesity on CGRP release,17,18 we examined the effects of

age and BMI on the primary outcome usingsemi-para-

metric probabilistic index models.19 Correlations between

CGRP concentrations and migraine and endometriosis

features were explored using Kendall’s nonparametric cor-

relation coefficient s. Kendall’s s can assume values

between �1 and 1: The closer the value comes to 0, the

weaker the correlation.20

All statistical analyses were performed using R (version

3.6.2; The R Foundation for Statistical Computing,

Vienna, Austria. Primary and secondary outcomes are

reported as median and interquartile range (IQR). In line

with common recommendations, p values are reported

only for the primary and secondary endpoints. The signif-

icance level was corrected for multiple comparisons in

post hoc tests using Bonferroni’s correction.

Results

Between 8 January 2019 and 18 November 2019, we

screened 134 individuals and enrolled 122 females in the

study (n = 31 in group MM, n = 30 in group EE, n = 30

in group ME, and n = 31 in group HC). The study was

completed by 110 participants (90.2%); reasons for non-

completion are shown in Figure 1. All study visits were

performed during the same menstrual cycle in 89 patients

(80.9%).

All groups were similar in age and BMI (Table 1).

Migraine characteristics were similar between the two

migraine groups. Patients with migraine only treated their

attacks more frequently with triptans than comorbid

patients, who had higher use of nonsteroidal anti-inflam-

matory drugs (NSAIDs). Patients with migraine and

endometriosis patients reported a higher number of days
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with endometriosis-related pain, pain intensity, and attack

duration than patients with endometriosis only. However,

rASRM disease scores were similar between the two

groups.

Patients in both migraine groups reported a severe

impact of headache on their quality of life with HIT-6

scores of 63.45 � 0.90 (migraine only) and 60.73 � 1.19

(migraine and endometriosis). The EHP-30 scores were

higher in almost every domain in comorbid patients than

in patients with endometriosis only, indicating a stronger

impact of endometriosis symptoms in patients with

migraine and endometriosis on their perceived health

status (Figure 2). The difference was particularly evident

in the domain “Pain” with an average score of

35.99 � 4.42 (endometriosis only) and 53.28 � 3.76 (mi-

graine and endometriosis). This shows a greater influence

of endometriosis-related pain on quality of life in comor-

bid women.

Changes in plasma CGRP levels during the
menstrual cycle

The absolute difference in CGRP levels from the PM to

the PO was different between all groups (p = 0.007).

Migraine Endometriosis Migraine and 
Endometriosis Healthy controls

Sc
re

en
in

g

n = 36

Screen failure:
n = 5 

(oral contraception)

n = 32

Screen failure:
n = 1

(oral contraception)

n = 1 
(no endometriosis-

related pain)

n = 31

Screen failure:
n =1 

(suspected multiple 
sclerosis)

n = 35

Screen failure:
n = 3

(intensive pain 
during menstruation)

n = 1
(diagnosed 

endometriosis after 
end of study)

En
ro

llm
en

t

n = 31

Drop out:
n = 1 

(patient request)

n = 1 
(menopause)

n =1 
(lost to follow-up)

C
om

pl
et

ed

n = 28

n = 30

Drop out:
n = 1 

(pregnancy)

n = 2 
(lost to follow-up)

n = 30

Drop out:
n = 3 

(lost to follow-up)

n = 1 
(> 3 months until 

second blood 
sampling possible)

n = 1 
(no blood sampling 
between 8-12 a.m. 

possible)

n = 31

Drop out:
n = 1 

(lost to follow-up)

n = 27 n = 25 n = 30

Figure 1. Flowchart of participant selection.
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Statistical analyses revealed that comorbid patients had an

increase of +6.32 pg/ml (IQR �3.64 to 13.60) during

menstruation compared to the PO, while healthy female

controls showed a decrease of �10.14 (IQR �22.54 to

0.91, p = 0.004), as shown in Table 2. The relative change

of CGRP concentrations from PM to PO was also signifi-

cantly different between comorbid patients and healthy

controls (12.5%, IQR �8.6 to 31.0 in comorbid women

vs. �11.3%, IQR �29.9 to 1.6 in healthy controls,

p = 0.022). Adjusting for the covariates age and BMI did

not affect the results (p = 0.001 in the adjusted model).

Absolute plasma CGRP levels during the
menstrual cycle

All groups showed similar plasma CGRP concentrations

during menstruation (PM) with 47.70 pg/ml (IQR 33.67–
73.31) in patients with migraine, 46.35 pg/ml (IQR

Table 1. Demographic, anamnestic, and clinical features of study participants.

Patient characteristics

Healthy controls Migraine Endometriosis Migraine and endometriosis

Age 31.55 � 1.71 32.74 � 1.31 31.90 � 1.02 35.70 � 1.32

BMI 22.76 � 3.09 24.11 � 3.73 24.29 � 4.13 23.76 � 4.22

Migraine characteristics Endometriosis characteristics

Migraine

Migraine and

endometriosis Endometriosis

Migraine and

endometriosis

Years since migraine

diagnosis

16.16 � 1.63 17.13 � 2.06 Years since endometriosis

diagnosis

3.03 � 0.66 4.90 � 1.09

Monthly migraine days 5.48 � 0.57 4.53 � 0.75 Monthly days with

endometriosis pain

4.27 � 0.77 5.48 � 0.87

Pain intensity 7.19 � 0.22 7.00 � 0.29 Pain intensity 5.77 � 0.46 6.43 � 0.44

Attack duration (h) 28.92 � 3.94 29.13 � 4.94 Attack duration (h) 17.50 � 3.27 26.77 � 4.36

Aura 5 (17.9%) 2 (8.0%) rASRM score 2.13 � 0.22 2.08 � 0.29

Positive family history 20 (71.4%) 16 (64.0%) Positive family history 9 (33.3%) 4 (16.0%)

Note: All values are reported as means (�standard error) or n (%).

Abbreviations: BMI, body mass index; NSAID, nonsteroidal anti-inflammatory drugs; rASRM, revised classifications of the American Society for

Reproductive Medicine.

0
5

10
15
20
25
30
35
40
45
50
55
60

Pain Control and
powerlessness

Social support Emo�onal well-
being

Self-image

Sc
or

e 
(%

)

EHP domains
Endometriosis Migraine and endometriosis

Figure 2. Endometriosis Health Profile-30 (EHP-30) scores (mean � standard error) in five domains in women with endometriosis (dark gray bars)

and women with migraine and endometriosis (light gray bars). Higher scores indicate a worse perceived endometriosis-related health status in the

respective domain.
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32.48–64.11) in patients with endometriosis, 52.59 pg/ml

(IQR 35.08–72.41) in comorbid patients and 55.01 pg/ml

(IQR 42.78–130.08) in healthy controls (p = 0.324 across

all groups).

In the PO, CGRP concentrations were significantly dif-

ferent between all groups (p = 0.011). Post hoc analyses

revealed that healthy female controls had higher CGRP

levels (67.34 pg/ml, IQR 49.60–134.06) when compared

to women with migraine and endometriosis (46.21 pg/ml,

IQR 34.10–59.56, p = 0.016). Women with migraine

(47.39 pg/ml, IQR 34.45–104.33) and women with

endometriosis (47.85 pg/ml, IQR 33.96–69.99) did not

differ significantly from the other groups.

The analyses within groups showed that women with

migraine (p = 0.210) or endometriosis (p = 0.962) had

similar CGRP concentrations in PM and PO measure-

ments. Comorbid women showed numerically higher

CGRP concentrations at PM, but without statistical sig-

nificance (p = 0.078). Healthy controls had higher con-

centrations at PO (p = 0.003).

Figure 3 illustrates CGRP concentrations at PM and

PO for each group.

Data analysis did not reveal any correlation between

CGRP levels and migraine headache or endometriosis

pain frequency. The time interval since the last migraine

or endometriosis-related pain attack or the last intake of

pain medication also showed no correlation to CGRP

levels (Table 3).

Discussion

This study shows that CGRP levels change during the

menstrual cycle. In women with the comorbidity of

migraine and endometriosis CGRP levels rise during men-

struation. In contrast, healthy females display a decrease

of CGRP during the menstrual period, while changes in

women with only migraine and women with only

endometriosis do not reach statistical significance. PO

CGRP concentrations are lower in comorbid women than

in healthy controls. The fluctuation of CGRP levels dur-

ing the female cycle in healthy women is consistent with

a possible influence of female sex hormones on CGRP

release. The diversion of this pattern in women with

migraine and endometriosis points to disease-specific

pathophysiological events, which may be explained by a

different regulation of CGRP release in females with this

comorbidity.

The multitude of factors that influence CGRP home-

ostasis include ovarian sex hormones.21 In 1986, Steven-

son et al. observed increased CGRP plasma levels during

pregnancy, which returned to normal after delivery.22

Women of reproductive age displayed higher CGRP

plasma levels than men.23 These studies suggest a direct

relationship between estrogen levels and CGRP concentra-

tions in blood, which is in line with our observations in

healthy females.

In contrast, patients with the comorbidity of migraine

and endometriosis display an increase of CGRP in parallel

to the perimenstrual estrogen drop. The cause might be

found in genetically determined differences underlying

this comorbidity, as shared molecular genetic mechanism

has been recently proposed by Adewuyi et al.24 In fact,

with TRIM32 and SLC35G6, two loci have been identified

in a genome wide association study to be associated with

this comorbidity. These loci are enriched for mitogen-ac-

tivated protein kinase (MAPK) and TNF-a signaling,

which may lead to a different hormone-dependent CGRP

release than in healthy women.24

It is unlikely that high menstrual CGRP concentrations

in comorbid females are merely a consequence of acute

migraine or endometriosis pain. The study visits occurred

after a similar time interval from the last acute pain

attack in all patient groups, and analyses did not find a

correlation between CGRP concentrations and the num-

ber of days from the last pain attack.

This study shows that CGRP plasma levels do not differ

in the menstrual period and at a later time point in the

menstrual cycle between women with migraine and

healthy female controls. Previous research showed mixed

results on plasma CGRP levels in patients with episodic

migraine.15,25-27 Our results may also differ from these

observations as previous studies included mixed-sex

Table 2. Absolute and relative changes in CGRP plasma concentra-

tions from PM to PO in the four analyzed study groups (median and

IQR).

Absolute difference

(pg/ml)

PM - PO

Relative difference

(%)

PM - PO

Migraine �2.44

IQR �18.37 to �2.45

�3.3

IQR �31.4 to 17.5

Endometriosis �1.24

IQR �12.46 to 9.22

�3.4

IQR �29.2 to 17.8

Migraine and

endometriosis

6.32

IQR �3.64 to 13.60

12.5

IQR �8.6 to 31.0

Healthy controls �10.14

IQR �22.54 to 0.91

�11.3

IQR �29.9 to 1.6

P value (all groups) 0.007* 0.037*

P value (pairwise) M – E: >0.999

M – ME: 0.245

E – ME: >0.999

M – HC: >0.999

E – HC: 0.198

ME – HC: 0.004*

M – E: >0.999

M – ME: 0.549

E – ME: 0.676

M – HC: >0.999

E – HC: >0.999

ME – HC: 0.022*

Abbreviations: CGRP, calcitonin gene-related peptide; E, endometrio-

sis; HC; healthy controls; IQR, interquartile range; M, migraine; ME,

migraine and endometriosis; PM, perimenstrual; PO, periovulatory.

*Statistically significant.
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cohorts and did not consider the influence of the men-

strual cycle and hormonal therapies.

We expected higher CGRP plasma levels in women with

endometriosis based on intense CGRP staining in

endometriotic lesions,9 which may translate into enhanced

CGRP release into the blood. While similar CGRP concen-

trations in women with endometriosis and healthy controls

are unexpected, they do not exclude a role of CGRP in the

pathophysiology of endometriosis. Numerous inflammatory

signaling pathways are involved in the pathogenesis of

endometriosis.2 The interactions between the individual

pathways and regulatory mechanisms are highly complex

and were not within the scope of this study. Moreover,

CGRP may only accumulate near endometriosis lesions and

dilution in cubital vein blood does not allow the detection of

local activity changes and fluctuations.

Absolute CGRP plasma concentrations in the literature

vary based on EIA or radioimmunoassay (RIA) laboratory

methodology. Mean CGRP values range from ~10–
140 pg/ml for healthy controls to ~20–250 pg/ml for

Table 3. Kendall’s s correlation coefficient between CGRP levels and

time since the last migraine or endometriosis-related pain attacks or

the last intake of acute pain medication.

Perimenstrual

CGRP

concentrations

(PM)

Periovulatory

CGRP

concentrations

(PO)

Migraine frequency �0.07 �0.10

Endometriosis frequency 0.00 �0.06

Days since last migraine

attack

0.03 0.06

Days since intake of acute

migraine medication

0.00 0.08

Days since last

endometriosis-related pain

0.04 �0.05

Days since last intake of

acute pain medication

(endometriosis)

�0.17 0.05

Note: A value < 0.2 or > �0.2 indicates a weak correlation.

Abbreviations: CGRP, calcitonin gene-related peptide; PM, perimen-

strual; PO, periovulatory.

Figure 3. Boxplot and jitter plot for calcitonin gene-related peptide (CGRP) plasma concentrations at the perimenstrual (PM) and periovulatory

(PO) visit for each study group. The boxes are drawn from the 25% to 75% quartiles, the horizontal line represents the median. The whiskers are

drawn out to 1.5*interquartile range. The dots represent single data points. ap = 0.078 between PM and PO. *p = 0.003 between PM and PO.

**p = 0.004 for the changes from PM and PO between groups.
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migraine patients with large deviations in each case.28,29

Our median values of ~50 pg/ml fit well into this range.

Some outliers were detected in the control group, in

which four women had values >200 pg/ml at both time

points, leading to higher median values. The reason for

these observations remains to be determined. All women

in the control group had been carefully selected and had

no pre-existing conditions and normal vitals, minimizing

the risk of systematic errors.

Migraine and endometriosis are relevant women’s

health issues.2,3 The disease burden increases when both

condition occur together, and comorbid patients suffer

more often from depression and anxiety.30 In line with

this observation, the EHP-30 scores in our study revealed

a stronger impact of endometriosis on the perceived

health status in comorbid patients. In particular,

endometriosis-related pain had a more negative effect on

patients’ life.

The careful selection of women with the confirmed his-

tological diagnosis of endometriosis and the migraine

diagnosis according to ICHD-3 criteria by experienced

headache specialists represent a strength of this study.

CGRP determination in cubital vein blood can be affected

by dilution.31 Nevertheless, this is a standard method to

determine neuropeptide levels in headache disorders.

Based on the evidence in the literature, we focused this

research on CGRP as the most obvious common underly-

ing molecule of migraine and endometriosis. Other possi-

ble targets of interest (e.g., Substance P or Prostaglandin

E2) are lacking of strong evidence in one or the other dis-

ease and were therefore not within the scope of this

investigation. For example, Substance P antagonists are

not effective in the therapy of migraine.32

All samples were collected under standardized condi-

tions across all groups. The pre-analytical processing with

the addition of a protease inhibitor in the vials, immedi-

ate centrifugation, and consistent maintenance of the

cooling chain minimized CGRP degradation.

In conclusion, our data provide first evidence for a

cycle-dependent CGRP release in healthy women and in

women with the comorbidity of migraine and

endometriosis albeit in a different pattern. Women with

only migraine or endometriosis showed similar CGRP

concentrations across the menstrual cycle. The findings

support the hypothesis of a distinct pathophysiological

background in comorbid patients probably due to a

specific underlying genetic profile.
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