University of Birmingham

Headache attributed to idiopathic intracranial
hypertension (IIH) and persistent post-IIH headache
Mollan, Susan; Grech, Olivia; Sinclair, Alex
DOI:
10.1111/head.14125
License:
Creative Commons: Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
Document Version
Publisher's PDF, also known as Version of record
Citation for published version (Harvard):
Mollan, S, Grech, O & Sinclair, A 2021, 'Headache attributed to idiopathic intracranial hypertension (IIH) and
persistent post-IIH headache: a narrative review', Headache. https://doi.org/10.1111/head.14125

Link to publication on Research at Birmingham portal

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.
•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.
Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.
When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.
If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 24. Sep. 2021

Received: 20 January 2021

|

Accepted: 12 April 2021

DOI: 10.1111/head.14125

REVIEW ARTICLE

Headache attributed to idiopathic intracranial hypertension
and persistent post-idiopathic intracranial hypertension
headache: A narrative review
Susan P. Mollan FRCOphth1
1
Birmingham Neuro-Ophthalmology,
Queen Elizabeth Hospital, Birmingham,
UK
2

Metabolic Neurology, Institute of
Metabolism and Systems Research,
College of Medical and Dental Sciences,
University of Birmingham, Birmingham,
UK
3

Centre for Endocrinology, Diabetes and
Metabolism, Birmingham Health Partners,
Birmingham, UK
4

Department of Neurology, University
Hospitals Birmingham NHS Foundation
Trust, Queen Elizabeth Hospital,
Birmingham, UK
Correspondence
Alexandra J. Sinclair, Metabolic Neurology,
Institute of Metabolism and Systems
Research, College of Medical and Dental
Sciences, University of Birmingham,
Birmingham B15 2TT, UK.
Email: a.b.sinclair@bham.ac.uk
Funding information
Sinclair is supported by a Sir Jules Thorn
Award for Biomedical Research.

| Olivia Grech MRes2,3

| Alexandra J. Sinclair PhD1,2,3,4

Abstract
Objective: Headache is a near-universal sequela of idiopathic intracranial hypertension (IIH). The aim of this paper is to report current knowledge of headache in IIH and
to identify therapeutic options.
Background: Disability in IIH is predominantly driven by headache; thus, headache
management is an urgent and unmet clinical need. At present, there is currently no
scientific evidence for the directed use of abortive or preventative headache therapy.
Methods: A detailed search of the scientific literature and narrative review was
performed.
Results: Headache in IIH is driven by raised intracranial pressure (ICP) and reduction
of ICP has been reported in some studies to reduce headache. Despite resolution
of papilledema and normalization of raised ICP, a majority suffer persistent post-IIH
headache. The lack of evidence-based management approaches leaves many untreated. Where clinicians attempt to manage IIH headache, they use off-label therapies to target the prevailing headache phenotype. A recent prospective open-label
study demonstrated the effective use of a calcitonin gene-related peptide monoclonal
antibody therapy in IIH for persistent post-IIH headache.
Conclusions: There is overwhelming evidence of the headache burden in IIH. Studies
are required to investigate the biological foundations of headache related to ICP and
to develop treatments specifically directed to manage headache in IIH.
KEYWORDS

headache, glucagon-like peptide-1, idiopathic intracranial hypertension, obesity, raised
intracranial pressure

Abbreviations: 11β-HSD1, 11β-hydroxysteroid dehydrogenase type 1; CGRP, calcitonin gene-related peptide; CSF, cerebrospinal fluid; GLP-1R, glucagon-like peptide 1 receptor; HIT-6 ,
headache impact test-6; ICP, intracranial pressure; ICHD-3 , International Classification of Headache Disorders, 3rd edition; ICHD-2 , International Classification of Headache Disorders,
2nd edition; IIH, idiopathic intracranial hypertension; LP, lumbar puncture; MOH, medication overuse headache; OSA, obstructive sleep apnea; ONSF, optic nerve sheath fenestration.
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I NTRO D U C TI O N

distinguishing IIH. 23 The challenge posed for using headache as a diagnostic criterion is the relative rarity of the disease and the paucity

Idiopathic intracranial hypertension (IIH) is a disabling secondary

of investigative data to determine and validate it.

headache disorder characterized by raised intracranial pressure (ICP)
and papilledema with the potential risk of permanent visual loss.1,2
There is an established association with obesity3,4 and increas-

Clinical characteristics of headache in IIH

ing prevalence5–7 currently estimated at 68 per 100,000 females.6
Although there has been progress in diagnostic algorithims,8–11 there

The preponderance of IIH is characterized by symptoms of raised

are little data to help guide treatment decisions for headache.9,12

ICP, which include headache, visual disturbances, pulsatile tinnitus,

IIH has a detrimental effect on all aspects of the patient's quality
13,14

of life,

14

Clinical trials report

waking nonspecific headache that occurs in the minority, under-

a substantial headache burden,15–17 and there are no directed trials

line the importance of fundoscopy in all-new-onset headache and

investigating headache therapies. The onset of headaches attribut-

those have an exacerbation of their headache history. 24 In adults,

able to IIH is temporally related to increased ICP, which improve in

headache features often resemble those with primary headache

response to reduction of ICP.18 Following resolution of papilledema,

disorders.15 When phenotyping headache in IIH recurrent episodes

those with persistent post-IIH headache frequently have migraine-

of headache may vary considerably in terms of frequency, duration,

like characteristics15–17 contributing to long-term morbidity.19

and pain intensity.15,16,19 In a large trial, IIH headache was described

Patients and physicians have ranked headache as a high research

as pressure-like in 47% and throbbing in 42%.15 Photophobia, pho-

20

predominantly driven by headache.

and papilledema.1,2 The historical features of raised ICP, such as a

The aim of this narrative review is to describe the prog-

nophobia, nausea, vomiting, and worsening on physical activity were

ress in understanding of headache attributed to IIH and to generate

also reported.15 Headache severity in IIH appears to be moderate to

momentum to identify effective therapies.

severe.19 Typically patients describe a near daily background head-

priority.

ache with superimposed exacerbation of pain (Figure 1).19 In new-
onset IIH, the phenotype near universally mimics primary headache

M E TH O D

disorders, such as episodic migraine and tension-t ype headache.15
Where papilledema has resolved (termed ocular remission), persis-

A detailed search of the scientific literature included all English language

tent post-IIH headache can continue with the phenotype typically

papers on PubMed, Cochrane, and Google Scholar between inception

mimicking chronic migraine.19

until January 1, 2021 combining free-text and controlled vocabulary
terms for IIH. Keywords (MeSH Unique ID) included the following:
ICP (D007427); headache (D006261); obesity (D009765); papilledema

Medication overuse in IIH

(D010211); pseudotumor cerebri (D011559); and weight loss (D015431).
Because there are currently no licensed therapies for headache attributable to IIH, regular use of analgesic medications is recorded in up to

Classification of headache attributed to IIH

half of IIH patients depending on the study (Table 1). Medication overuse in the general population is reported to be between 1% and 2%,21

The International Classification of Headache Disorders, 3rd edition

and in primary headache disorders such as migraine, it is reported to

(ICHD-3), classifies headache attributed to IIH as a secondary head-

be between 25% and 50%.25 It is notable that obesity and female sex

ache disorder.18 The descriptive diagnosis is based on clinical history

pose important risk factors for medication overuse,26 which are de-

of a new-onset headache or a significant worsening of a pre-existing

fining characteristics of IIH. Overuse of analgesic medications may

headache caused by and accompanied by other symptoms and signs

contribute to the frequency and severity of headache and may have a

of IIH with a temporal relationship to raised ICP.18 The second edition

role in progression from episodic headache to a chronic phenotype as

of the International Classification of Headache Disorders (ICHD-2)

postulated in the literature discussing other headache disorders.27 It

21

is recommended that patients with IIH headache who frequently take

However, the updated ICHD-3 removed this criterion because more

acute medication should be counseled about the risks of medication

than one half of IIH patients report a persisting chronic headache

overuse and medication overuse headache (MOH).9

required headache improvement after ICP reduction as a criterion.

in spite of the normalization of ICP reflecting mixed headache phenotypes such as low-pressure headache following lumbar puncture
(LP) and medication overuse (Figure 1). 22 The ICHD-3 mentions that

Treatment of IIH

headache relief after removal of cerebrospinal fluid (CSF) is supportive of IIH but not diagnostic.18 It has already been noted that

Weight management

relief of headache in migraine may follow LP. 23 The changes from the
ICHD-2 to the ICHD-3 beta criteria resulted in improved sensitivity

Weight loss is an effective treatment for IIH.16,28 Studies report

from 60% to 86%, and a decreased specificity from 86% to 53% in

that weight reduction in the order of 11%–15% leads to clinical

|
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F I G U R E 1 Infographic of headache attributed to idiopathic intracranial hypertension (IIH) and persistent post-IIH headaches describing
the stage of the disease. New onset with raised intracranial pressure (ICP), where there is papilledema (as seen by the optical coherence
tomography [OCT] infrared images of the optic nerve head disk volume). Persistent post-IIH headaches in the setting of no papilledema
(OCT images of resolved papilledema). The likely risk factors that may contribute to the conversion of the headache phenotype. The current
treatments and potential future therapeutics

remission.16,29 An extremely low-c alorie diet prospective cross-

The role of obesity in the pathogenesis of IIH is of interest be-

over study resulted in significantly lowered ICP measured by LP

cause truncal weight loss has been shown in IIH to be correlated with

and improvement in papilledema. Importantly, there was a 50%

ICP.34 Truncal adiposity is also a known source of androgen synthesis.

reduction in headache severity and frequency with a parallel re-

A unique profile of excess androgen has been identified in IIH, which

16

duction in analgesic use.

The most durable method of weight loss

is distinct from that observed in control groups with obesity and those

is currently being explored in a randomized control trial30 compar-

with polycystic ovarian syndrome. Androgen excess in IIH has been

ing diet with bariatric surgery because of concern over recurrence

shown to be implicated in dysregulation of CSF dynamics in vitro.35

secondary to weight gain.

31

The recent STEP-3 randomized control

trial investigating semaglutide, 32 a glucagon-like peptide 1 receptor (GLP-1R) agonist, found semaglutide to be superior in weight

Carbonic anhydrase inhibition

loss when used as an adjunct to behavioral therapy and initial low-
calorie diet compared with placebo. This noninvasive weight man-

A carbonic anhydrase inhibitor, acetazolamide, was given in escalat-

agement therapy will likely be of direct clinical relevance to those

ing doses and compared with placebo in patients with mild to mod-

with IIH; exendin-4, a GLP-1R agonist, has been found in an animal

erate visual loss in the IIH treatment trial. The treatment effect from

model to modulate CSF secretion at the choroid plexus and subse-

baseline to 6 months was measured as the perimetric mean deviation,

quently reduce ICP. 33

which is a global measure of the visual field. Acetazolamide used in

Yri et al. 201422 Prospective,
single-center

Multicenter (38 sites)
in North America

44 (98% females; 11 (25%) prior
2% males)
history of
migraine

–

–

60 had a prior
history of
migraine
in those
who had
headaches

Randomized control
trial of acute
onset IIH

Friedman et al.
201715

165 (161
females; 4
males)

–

44%

Family
history of
migraine

Observational, cross- 51 (45 females; 6 –
sectional single
males)
center in Milan,
Italy

Birmingham, United
Kingdom

Prospective, single- 55 women, mean
center open-label
(SD) age 35.3
study in those
(9) years
with persistent
post-IIH headache

Prior history of
headache

Raggi et al.
201864

Yiangou et al.
202019

Author, year in
order of recent
publication
Study characteristics Demographics

–

7% unclassifiable

4% probable
tension-t ype
headache

16% probable
migraine

22% tension-t ype
headache

100% had headache 68% migraine

5 had no headache
throughout the
study

3 (7%)

51 (37%)
participants
were
overusing
pain
medications
prior to
enrolment

Headache
severity
mean (±
standard
deviation)

20 (39.2%) chronic
headache diagnosis
(migraine or tension
type on >15 days a
month for 3 months)

Mean frequency 35.7
(SD 35.2) per
3 months

Total mean monthly
headache days was
29 (2.3)

64% constant, 86%
daily, 6% 2–4 days
a week, and 2%
<1 day per week

38 chronic or daily
headaches at
baseline, as
determined by
analgesic use

5.3 (± 2.6)

6.3 (± 1.9)

5.6 (± 2.5)

Mean baseline monthly 6 (± 1.3)
severe headache
days was 16.1 (4.7)

Headache frequency

38 (23%)
Mean frequency
reported daily
12 days per month
analgesic use
at baseline

–

100% migraine-like 48%

139 (84%) reported 52% migraine
headache at
baseline

40 (78.4%) had
headache
diagnosis

100% with a mean
duration of
headaches
10.4 (8.4) years
and 3.7 (0.9)
preventative
treatment
failures

Total number with/ Phenotype (as per Medication
without headache ICHD-3β)
overuse

TA B L E 1 Clinical studies in adults describing headache features in idiopathic intracranial hypertension (IIH)

–

59.7 (± 9.00)

–

67.2 (± 4.4)

HIT-6 mean
(± standard
deviation)

4

|
HEADACHE

|

HEADACHE

5

HIT-6 mean
(± standard
deviation)

conjunction with a low-sodium weight-reduction diet resulted in the
improvement in visual field function compared with diet alone.36 In
both trial arms, the headache impact test-6 (HIT-6) score improved,
but at 6 months, there was no significant difference between those

Headache
severity
mean (±
standard
deviation)

taking acetazolamide or those on placebo.15 Acetazolamide use in
this population is limited because of the reported side effects such
as nausea, fatigue, tingling of the hands and feet and altered taste, all
of which have resulted in poor patient compliance.37

Headache frequency

The efficacy of topiramate in influencing visual function in IIH has
been evaluated.37 This open labels study demonstrated noninferiority of topiramate to acetazolamide. In terms of headache, there were
no details at baseline of the characteristics of the headaches experienced. Twenty cases were assigned to each study group. Relief of
headache was reported after a mean treatment period of 3.8 months
Case reports have also detailed the benefit of the use of topiramate
in relief of headache in IIH.39 Preclinical evidence supports the use of

5% unclassifiable

by topiramate compared with other medications that have been used
in IIH, namely acetazolamide, furosemide, and octreotide.40

11β-hydroxysteroid dehydrogenase type 1 inhibition
11β-hydroxysteroid dehydrogenase type 1 (11β-HSD1) has previously been implicated in regulating CSF secretion.41 A UK multicenter
phase II randomized, double-blind, placebo-controlled trial used a
reversible competitive 11β-HSD1 inhibitor, AZD4017, for 12 weeks
to evaluate safety and tolerability in a cohort of patients with active IIH.17 Ninety-seven percent of participants reported headache,
with a mean baseline HIT-6 score of 63.6 (standard deviation 8.0).
AZD4017 was safe and well tolerated and inhibited 11β-HSD1 ac-

15 (34%) prior
history of
tension-t ype
headache

tivity in vivo. The secondary outcomes which related to headache
were not statistically significantly different between AZD4017 and
placebo at either 12 weeks or at the last follow-up in the study at
16 weeks. No significance difference was found between the study
arms in terms of ICP.17 There were significant metabolic improvements in those who received AZD4017.42 These included lipid profiles with decreased cholesterol resulting in increased high-density
lipoprotein and decreased cholesterol/HDL ratio. Hepatic function
improved with decreased alkaline phosphatase and gamma-glutamyl

Danish Headache
Centre, Denmark

transferase with increased lean muscle mass. There were no changes

Yri and Jensen
201523

Prior history of
headache
Author, year in
order of recent
publication
Study characteristics Demographics

TA B L E 1—Continued

9% mixed migraine
and tension

25% tension type

82% migraine
attacks <4 hr
included

topiramate in a healthy rodent model. ICP was reduced significantly

Family
history of
migraine

Total number with/ Phenotype (as per Medication
without headache ICHD-3β)
overuse

in the topiramate group and 3.3 months in the acetazolamide group.38

in the body mass index, fat mass, and markers of glucose metabolism or inflammation. The changes in the total lean muscle mass were
positively correlated with increased levels of circulating androgens.42

Medical management of headache attributed to IIH
Commonly in IIH, existing migraine preventative drugs are used off-
label without evidence of efficacy in this population.9,10 Preventative
migraine drugs are often not tolerated, and some are contraindicated
in IIH patients due to the risk of exacerbating obesity (a central driver

6
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for IIH) and mental health disorders, such as depression. Physicians

scale. There was also noted to be no relationship between headache

often consider prescribing topiramate for headache in IIH. This choice

change and either the individual opening or closing LP pressure,

is driven by a number of factors, namely the headache phenotype

where a uniform amount of CSF was removed.45 In a large survey

40

mimics migraine; topiramate has been shown to reduce ICP ; it has

of 502 patients with IIH, more than one third recalled severe pain

the potential side effect of loss of appetite, and in some weight loss.9,10

scores during an LP. This negative emotional experience is evidenced

To date, there are no randomized control trials specifically investigat-

by nearly half having extreme anxiety regarding the thoughts of the

ing the management of headache in IIH for any medication.43

requirement of undergoing a further LP.46

Calcitonin gene-related peptide monoclonal
antibody therapy

Cerebrospinal diversion surgery (shunting)
The effect on headache symptoms following CSF diversion surgery

A recent prospective open-label study of 55 patients with IIH in ocu-

is documented in several case series. In one retrospective case series

lar remission (resolved papilledema) and persistent post-IIH head-

of 53 IIH patients who underwent CSF shunting, headache was doc-

aches investigated the use of erenumab, a calcitonin gene-related

umented in 68% at 6 months. This increased to 77% at 12 months

peptide (CGRP) receptor monoclonal antibody. Monthly headache

and to 79% at 2 years postoperatively.47 This recurrence of head-

diaries, IIH symptoms, HIT-6 score, as well as other quality-of-life

ache in the long term was also seen in another series where 95%

outcome measures were recorded. The duration of the chronic

of patients had improvement in headache symptoms at 1 month

headache symptoms after papilledema resolution was a mean of

following shunt placement. Headaches recurred in 19% by 1 year

1.7 years. MOH occurred in 48%, and family history of migraine was

and in 48% by 3 years postprocedure.48 In a further retrospective

documented in 44%. The majority of patients required an increased

review of 163 patients, 42% were reported to have headache (over a

dose of erenumab to 140 mg monthly (87% at 3 months, 89% at

mean duration of nearly 3 years).49 CSF diversion is associated with

6 months, 90% at 9 months, and 94% by 12 months). Erenumab was

significant morbidity and a high revision rate; with up to one third

well tolerated with no withdrawals related to adverse effects, and

of patients requiring additional interventions after either a lumbo-

only six discontinued due to lack of effect by 12 months. Erenumab

peritoneal or ventriculopertinoneal CSF shunt.50 Hence, many have

reduced the frequency of monthly moderate/severe headache days

recommended that headache symptoms alone should not be an indi-

by 71% and all headache days by 45% from baseline to 12 months.

cation for CSF diversion.9,10

Erenumab significantly increased crystal clear days, reduced analgesic days, reduced severity, and reduced absenteeism and
presenteeism.19

Cerebral venous sinus stenting

It is important to note that in this setting when the headache
symptoms were so successfully treated, seven patients who regained

The safety and efficacy of dural venous sinus stenting as a treat-

weight had a recurrence of their raised ICP, as evidenced by papill-

ment for IIH is currently based on retrospective studies and two

edema. However, their headache did not recur. This suggests that

open-label prospective studies.51 About one third of patients un-

IIH patients should be counseled regarding weight gain, particularly

dergoing cerebral venous stenting report a transient postprocedure

when their headaches are controlled and they need to be routinely

headache. This typically lasts days and is ipsilateral to the side of

monitored by ophthalmology for signs of papilledema recurrence.44

stenting; this is thought to be secondary to dural stretch.52 Overall

These cases also suggest that CGRP could be involved in the under-

case series suggest that nearly two thirds have improvement of

lying pathophysiology of headache in patients with active IIH.

their headaches,53 which has been confirmed in a meta-analsyis.54
There remains a small but concerning risk of a serious adverse event

Surgical procedures for headache in IIH

secondary to the procedure and the longer-term complications of
anticoagulation. The complications and lack of consistent reporting
of headache outcomes currently preclude stenting from being rou-

Lumbar puncture

tinely recommended in some countries as a treatment for IIH.10,51

Therapeutic LP has a limited application for managing IIH headache
in the long term. In a prospective cohort study, headache severity

Optic nerve sheath fenestration

improved in 71%, following a standardized LP, but this improvement
was small (1 point on the numerical rating score 0–10). There was

Optic nerve sheath fenestration (ONSF) is an orbital surgery that

a 64% chance of a significant headache exacerbation in the week

creates an opening in the dural sheath that surrounds the optic

following the LP, with one third of these experiencing a severe exac-

nerve to prevent sight loss from raised ICP in IIH. 54,55 It is typi-

erbation of greater than or equal to 4 points on the numerical rating

cally carried out for loss of vision and carries the risk of severe

|
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complications such as loss of vision, diplopia, and other compli-

whether treatment of OSA in IIH will impact headache symptoms

cations such as pupillary dysfunction. Procedural failure may re-

meaningfully.

quire repeat surgery or neurosurgical shunting and is reported in
10%. 54 Interestingly, headache is ameliorated in just under half of
the patients in clinical studies. It is noteworthy that many of these

CO N C LU S I O N S

studies do not report more details of the presence or absence of
headache. 54 The overall effectiveness of ONSF over other surgi-

Headaches in IIH occur in the setting of raised ICP, with acute re-

cal procedures is unknown as evidence is limited to uncontrolled

duction of ICP improving headaches.18 The headache phenotype in

case series. A randomized clinical trial of acetazolamide plus ONSF

established IIH is typically migraine-like. In many people with IIH,

compared with acetazolamide alone had to be terminated early

headaches are multifactorial and suboptimally treated, which likely

because of low enrolment. In the United States, neurosurgical

contributes to headaches being refractory to treatment. In patients

shunting is used 10-fold more than ONSF. This may reflect the

with IIH in whom the ICP has normalized (IIH in ocular remission),

underlying concerns about lack of trial data or limitations in access

persistent post-IIH headaches can remain and can contribute to

to orbital surgical expertise.

56

long-term morbidity. Both headaches attributed to IIH and persistent post-IIH headaches are likely to be exacerbated by coexisting medication overuse. For the treatment of headache in IIH, the

Coexisting conditions in IIH that may
influence headache

therapeutic reduction of ICP with acetazolamide has not yet been
shown to be effective for headache resolution.15 Evidence has been
reported for the successful use of CGRP monoclonal antibodies to

Obesity

treat those with persistent post-IIH headaches.19 The potential of
novel therapies, such as GLP-1 agonists, to reduce ICP and to treat

Migraine and obesity are both prevalent disorders.

57

Obesity is

headache requires formal evaluation. The headache phenotype and

known to be related to chronic daily headache58 and an increased

trial outcomes relating to headache need to be routinely collected

frequency and severity of migraine.59,60 The underlying mechanisms

and reported in clinical studies. This should allow clear interpre-

as to the association are likely to be multifactorial, from pathophysi-

tation and enable comparison between studies to represent the

ological to behavioral.

61

In a pediatric cohort, weight loss was bene-

benefit of interventions on headache. Overall, there is substantial

ficial in terms of reduction of headaches over time.62 The underlying

evidence of the headache burden in IIH, and treatments specifically

mechanisms of the interplay between headache in IIH and headache

aimed at managing headache in IIH should be developed.

reported in obesity are unknown and evaluation of which are the
key drivers for headache and which are contributing are likely to be
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Depression and anxiety
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Mollan has received honoraria from Novartis for speaking on

Depression and anxiety are known to be prevalent among those

fundoscopy, but within a national headache network meeting

with IIH.15,63,64 The relationship between depression and migraine

(November 2019), and has been involved in consultancy work for

has been demonstrated to be bidirectional: when either disorder ex-

Invex Therapeutics (2020). Grech has received consultancy fees

ists, there is an increased risk of new onset of the other disorder.65

from Invex Therapeutics (2020). Sinclair has received speaker fees

Anxiety disorders have also been demonstrated to have a relationship

and honoraria from Novartis (erenumab) and Allergan (BOTOX),

with migraine.65 The combination of both anxiety and depression in

besides being the company director with salary and stock options

people with migraine has also shown to be strongly associated with

in Invex Therapeutics (2019, 2020). The authors declare no other
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Obstructive sleep apnea
AU T H O R C O N T R I B U T I O N S
The prevalence of the coexistence of obstructive sleep apnea

Study concept and design: Susan P. Mollan, Olivia Grech, Alexandra

(OSA) and IIH is unknown, yet a small retrospective case series

J. Sinclair. Acquisition of data: Susan P. Mollan. Analysis and interpre-

suggested an association between OSA and IIH, with obesity as

tation of data: Susan P. Mollan, Alexandra J. Sinclair. Drafting of the

a postulated common causative factor. 68–70 As OSA is known to

manuscript: Susan P. Mollan. Revising it for intellectual content: Olivia

impact chronic headache,71 and weight loss improves OSA,72 evi-

Grech, Alexandra J. Sinclair. Final approval of the completed manu-

dence is now needed to understand these relationships in IIH and

script: Susan P. Mollan, Olivia Grech, Alexandra J. Sinclair.
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