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Abstract

Introduction

Idiopathic intracranial hypertension (lIH) is becoming a recognised condition due to the increasing

incidence linked to a global obesity epidemic.

Sources of data

All English papers on PubMed, Cochrane and Scholar between inception until March 1st, 2020 were

considered.

Areas of agreement

Studies suggest central adiposity has a pathogenic role. Recent weight gain is a risk factor and

weight loss has a key role in management.

Areas of controversy

Interpretation of abnormal lumbar puncture opening pressure is debated. There is an increasing

recognition of obesity stigma and how this should be approached.

Growing points

Further evidence is required for the choice of surgical intervention for fulminant IIH. Education

regarding IIH should be evidence based.

Areas timely for developing research.

Novel research of the pathology of IIH is influencing development of therapies such as glucagon-like
peptide-1 receptor agonists and targeting unique androgen signatures. The newly discovered

cardiovascular risk requires further attention.

KEY WORDS: Idiopathic intracranial hypertension; pseudotumor cerebri; papilloedema; headache;

obesity; androgens; GLP-1; raised intracranial pressure
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Introduction

The first consensus guidelines for investigation and management of idiopathic intracranial
hypertension (IIH), also known as pseudotumour cerebri, were published in 2018." The aim was to
produce a clear systematic approach to diagnosing IIH, exclude other causes and provide a
framework for management to standardise care between neurologists, ophthalmologists and
neurosurgeons. One of the reasons for the commissioning of this guideline was the increased
awareness of IIH and that clinicians felt they were managing more people with IIH. This has
subsequently been reflected in a number of studies that have documented a substantial increase in
the incidence and prevalence of the disease in the developed world, linked to the global obesity
epidemic. %3 Indeed in the United Kingdom the incidence grew by 108% from 2002 to 2016 from 3.5
per 100,000 to 7.69 per 100,000 in the female population.? Within this period there was over 440%
rise in admissions to hospital (this included visits to accident and emergency and inpatient
admissions). Understanding the current principles of diagnosis and management of IIH is therefore

important to many different specialties.

A diagnosis of IIH is based on the presence of papilleodema, with an absence of secondary causes
and raised cerebrospinal fluid (CSF) pressure >25 cm CSF, measured by lumbar puncture (LP) in the
left lateral decubitus position, and normal CSF constituents.! For clinicians there is an accepted
underlying pathological role of obesity in IIH.* This poses a challenge in how to approach weight
management for both the clinician and the patient, and dissipating the stigma of obesity. Alternative
medical options are limited with only two randomised control trials investigating acetazolamide.’ For
those with urgent sight threatening disease the type of surgical management varies based on
surgical experience although it mainly involves CSF shunting or optic nerve sheath fenestration.®
Venous sinus stenting is used in some specialist centres although long-term efficacy data are

awaited. ’

This review provides an overview for the consensus guidelines for the investigation of papilloedema
and confirming a diagnosis of IIH, as a diagnosis of exclusion. The review challenges the
methodology to diagnose papilloedema, the interpretation of the lumbar puncture (LP) opening
pressure (OP) and the challenges of dissipating obesity stigma. It exposes areas that require progress
including tolerated and safe medical and surgical treatments. It describes the new potential

pathogenic mechanisms in this disease, and their potential for targeted therapies (figure 1).

Diagnosing IIH
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IIH is characterised by the presence of optic nerve head swelling, normal neuroimaging and raised

intracranial pressure (ICP) as measured by LP in the lateral decubitus position." Symptoms of IIH
include chronic headaches which severely impacts quality of life % pulsatile tinnitus, back and
radicular pain, dizziness, cognitive disturbances and diplopia. » ° Transient visual obscurations are
also common and in individual cases there is a risk of permanent visual loss.'® The major issue with
IIH is that not only is it a diagnosis of exclusion, the symptoms can be found in a general headache

population and therefore are not pathognomonic.™

Identification of papilloedema is not always straight forward and has been found to be the

1912 The consensus guidelines suggest that where there

predominant reason for misdiagnosis in IIH.
is diagnostic uncertainty, an eye examination should be performed by a specialist who is confident in
diagnosing papilloedema.’ Malignant hypertension (diastolic blood pressure 2120 mmHg or systolic
blood pressure = 180 mmHg) should be excluded then neuroimaging performed. This can be a CT or
MRI but must include venography. Missed cerebral venous sinus thrombosis carries a significant

morbidity and has a completely different management approach and therefore should be excluded

asa priority.13

Neuroimaging features of raised ICP include the CT scan showing more slit like ventricles and the
MRI highlighting orbital scleral flattening; widening of the perioptic spaces; flattening of the anterior
pituitary resulting in a partial or complete empty sella and venous sinus stenosis. Bidot et al'*
calculated the sensitivity of the presence of an empty sella in IIH as ranging from 65% to 80%,
depending on the definition used. A completely empty sella with lack of visible pituitary gland was
found to be uncommon and reported in less than 10% of cases.' In isolation no individual MRI
feature of raised ICP had sufficient specificity to be diagnostic of raised ICP and can be incidental.
Reduced pituitary gland height (less than 4.8mm) was moderately sensitive at 80% but had a low

specificity of 64%." In addition no single MRI characteristics associated with IIH have been found to

be predictive of visual outcomes.®

When no structural cause of raised ICP is identified, the patient can then undergo LP. The LP OP is
measured in the lateral decubitus position and if possible, the patient should extend their legs.
Valsalva, breath holding and hyperventilation should be minimised as they may temporarily increase
the ICP measure, and putting the patient at ease should reduce their anxiety."” The use of ultrasound
is recommended for LP as it can be challenging in obese patients.! X-ray guided LPs can be used if
the attempt is unsuccessful, however it is important for the interventional neuroradiologist or
anaesthetist to be informed of the critical importance of measuring the OP in the correct position

and not sitting.”® Should the LP OP be expectantly different from the clinical picture, a re-assessment
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may be necessary. A formal diagnosis of IIH requires CSF OP to be greater than 25cm CSF and the

contents of the CSF to be normal. Recently as part of the consensus guidelines’, many different
specialists (neurologists, neurosurgeons and neuro-ophthalmologists) were asked to consider the
level at which they clinically determined that the LP OP was pathological, this ranged from 25 to
30cm CSF (figure 1). Currently there is no evidence as to how much CSF should be removed or what
the closing pressure should be. There is significant anxiety regarding LP *’, known complications and
a common risk of low pressure headache. Any improvement in headache following LP is small and
short lived *°, and the guidelines do not recommend repeated LPs for therapeutic means in typical

lH. !

Exclusion of other causes of papilloedema is essential, as many conditions such as the previous
mentioned CVST, anaemia®®, obstructive sleep apnoea and drug causes which may be rectified. The
literature is clear regarding fluoroquinolones®:, vitamin A analogues®, and tetracyclines®, all of
which have been reported to cause raised ICP in some patients. Many more may have casual
associations.! Often women are incorrectly counselled regarding the association of the use of the
oral contraceptive pill; there is no high-quality evidence to suggest that modern oral contraceptives
(with much lower oestrogen content) have a direct relationship with IIH. Frequently there may be an
association with weight gain, when commencing the oral contraceptive or indeed mood disorder

drugs.

With the investigations complete, the consensus guidelines defines “typical” IIH as those individuals
who are female, of childbearing age and who have a body mass index (BMI) greater than 30 kg/m?;
and “atypical” IIH as those who are not female, or not of childbearing age or who have a BMI below
30 kg/m?. These atypical patients require more in-depth investigation to ensure no other underlying

causes and often a careful revision to the exclude drug related causes.

Approaching obesity in IIH

Obesity is now recognised as a relapsing and remitting disease driven by complex pathophysiological
factors including genetic, biological and environmental. As IIH occurs predominantly in women, who
are overweight or obese” ® many investigators have investigated this risk through study. Those with
a body mass index (BMI) under 30 kg/m’ (non-obese) who gained a moderate amount of weight,
were more likely to develop IIH compared to people with similar BMI whose weight was stable; this
study also reported that between a 5% to 15% weight gain increased the risk of developing IIH.>* A

prospective weight loss study used a very low-calorie diet to induce significant weight loss of
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approximately 15%; this resulted in a significantly lower ICP, improvement in the papilloedema and

visual function. Headache frequency and severity was halved with a paralleled reduction in analgesic
use.”” Weight loss specifically from the truncal region induced remission and indeed truncal fat mass
correlated with ICP, as measured by LP.?® The optimal method of sustained weight loss, lifestyle
intervention, pharmacotherapy or surgery, has yet defined either for obesity or for IIH. Permanent
weight loss for IIH is important as weight gain of 6% has led, in some, to recurrence of the disease.”’
It is well known that sustained weight loss is difficult to achieve with lifestyle interventions alone, as
on average, patients regain one-third to one-half of the weight that was lost at 12 months, and
return to their original weight within 5 years.?® The IIH: weight trial aspires to address some of these
issues for IIH where participants were randomised to either a community weight loss programme or

bariatric surgery pathway.”

Following IIH diagnosis, sensitive and appropriate weight management counselling should be
undertaken for all patients with a BMI >30kg/m?.! Obesity stigma amongst health care professionals
and patients has been documented to significantly obstruct progress and is associated with poorer
patient outcomes.* Education and understanding may help to overcome this significant barrier in

[H.

Emergency treatment for visual loss in IIH

The key second principle of IIH management is to protect vision. If there is a risk of visual loss, the
emergency management is surgical typically by means of CSF diversion or optic nerve sheath
fenestration (ONSF)." Where surgery is delayed due to operational reasons a temporary lumbar
drain should be sited to protect the vision.! Recent advances in CSF shunting include antibiotic
impregnated shunts and adjustable anti-siphon and gravity valves aimed at reducing the risk of low
pressure headaches. There are reportedly fewer complications with ONSF than CSF shunting and the
procedure is used widely in Europe and USA, however the case series are small and further research
is required.’ Due to the anatomical abnormalities of the cerebral venous sinus system in IIH
patients, neurovascular stenting is now used by some groups improve [IH symptoms. However, the
evidence base is not yet established with no long-term efficacy or safety trials to inform routine

clinical practice.’
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Managing symptoms of IIH

Acetazolamide is the most commonly used medicine prescribed for IIH, and like other drugs has
been used off-label. The 2015 Cochrane review on [IH management found an absence of evidence to
recommend or reject the efficacy of treatments currently available. Just two trials met the inclusion
criteria, both of which assessed acetazolamide against placebo. ** The IIH-Treatment Trial (IIHTT)
described a small improvement in visual field function in patients with mild visual loss following
acetazolamide (up to 4g daily) treatment in conjunction with a low-sodium weight-reduction diet in
IIH patients.”® However, Ball et al had previously reported 48% of IIH patients discontinued
acetazolamide (1.5g daily) use due to adverse effects and the earlier study failed to show any
treatment effect.®* In light of this limited evidence not all UK clinicians prescribe the drug for IIH due
to its side effect profile and patient choice.! Both studies recommended weight loss alongside their

interventions, so untangling the role of the drug overweight lost is difficult.*®

Scotton et al. evaluated the following drugs reportedly used for IIH: acetazolamide, topiramate,
amiloride, octreotide and furosemide. These medications were trialled in vivo at clinically relevant
doses equivalent to human doses of acetazolamide 4000g, topiramate 200mg, amiloride 20mg,
octreotide 2mg and furosemide 240mg. The result showed topiramate significantly reduced 1CP.*
This was encouraging as topiramate was previously investigated in a small open label IIH study,
patients were observed to improve but the lack of a placebo group limits interpretation.’” The side
effects of topiramate include nausea and anorexia, and for the minority it can also cause cognitive
symptoms, low mood and is also known to reduce the efficacy of the oral contraceptive. Both the
animal and the prospective human study indicate that Topiramate may be a suitable medication for

further investigation in clinical studies to reduce ICP and headache morbidity in IIH.

Reducing headache disability is a key aim for the patients.*® Initially the headache phenotype should
be assessed, most commonly this is a migraine-like headache (migraine is a primary headache
disorder in the ICHD ordinarily excluding it where headache is due to 1I1H).>** Other phenotypes
reported include IIH headache, medication-overuse headache, tension-type headache, low CSF
pressure headache and headache attributed to iatrogenic Chiari malformation secondary to CSF
shunting.*® *° Expert opinion currently manages the headache in IIH along the treatment principles
of the analogous primary headache disorder.” *° There is one open label study that investigated the

use of topiramate®’, aside this there is no direct evidence to support the optimal management of
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headaches in IIH.! Like many other headache disorders, IIH patients must be informed of the risk of

medication overuse headaches. If there is evidence of medication overuse, then withdrawal of
medication is necessary. 1 Acute and preventative strategies that are used for migraine are
recommended including triple therapy as per UK NICE guidance® (triptan with paracetamol or a
nonsteroidal anti-inflammatory and antiemetic medication). As the pattern of headache changes
over time in IIH patients, careful re-assessment is necessary. Clearly more investment in headache
treatments is an unmet clinical need, as headache improvement is a key driver for improved quality

of life in IIH.2

New understanding of IIH

There have been several advances in the understanding of the underlying pathophysiology of IIH. **
After sequential proof of concept laboratory research, glucagon like protein -1 (GLP-1) inhibition was
shown to reduce ICP. The GLP-1 receptor (GLP-1R) was demonstrated to be present in the choroid
plexus; then a GLP-1R agonist was shown to reduce Na'-K'-ATPase activity (which drives CSF

production) and so lower CSF secretion and ICP in vivo *

This is exciting as GLP-1R agonists are used for diabetes (exenatide, liraglutide, lixisenatide,
semaglutide, albiglutide, dulaglutide) and to manage obesity (liraglutide, semaglutide). GLP-1R
agonists stimulate secretion of insulin, without causing hypoglycaemia, suppress glucagon secretion
and delaying gastric emptying and also have the additional benefits of inducing weight loss though
hypothalamic signalling, which promotes satiety and decreases food intake. For IIH there may be
additional benefits as pathologically elevated ICP can be reduced by nearly 50% in rats treated with
exenatide, with effects sustained for up to 2 weeks.** This marked reduction of ICP was not seen
when the clinically relevant doses of current IIH therapies acetazolamide, amiloride, octreotide and
fruosemide were investigated.*® Given known clinical data, weight loss takes time to achieve,
however both the in vivo study and that of human GLP-1R agonists show beneficial effects within
two weeks.*” These highlight that it is the gut neuropeptide axis and metabolic factors underpinning

these results, rather than a simplistic answer of “obesity’.

Another piece of the jigsaw in the metabolic story is androgen excess. There is a known increased

incidence of polycystic ovarian disease (PCOS) in IIH patients.! Androgen production is reduced

46

following weight loss in IIH patients.”™ Additionally, IIH presents earlier in those IIH patients who
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have androgen excess. However, a recent study describes women with IIH as having higher active

CSF testosterone than in women with PCOS or simple obesity.*”” Functionally, testosterone has been
described to increase ICP.*®* Further studies in vivo of a choroid plexus cell line showed that
testosterone increases Na'-K'-ATPase activity, a surrogate of CSF secretion.” A diagnosis of IIH
secondary to testosterone therapy in transgender patients has been reported *¢, where symptoms
and signs resolved with the withdrawal of testosterone.*® Pursuing specific androgens could be

another therapeutic target for IIH.

Emerging theme of increased risk of cardiovascular disease

A recent population-based longitudinal cohort study of IIH in the UK reported that IIH, independent
of obesity, is a risk factor for cardiovascular disease in women.? This suggests underlying metabolic
dysregulation, over and above what is caused by obesity. Further work is required to understand
whether clinical practice should change to include primary prevention of cardiovascular disease to

modify the long-term morbidity.

Conclusion

The current IIH consensus guidelines are aimed at helping to improve and standardise care. The
advances in our understanding of IIH shows that it is not just a disease of increased ICP, headache
and visual loss but a metabolic disease that has broad manifestations including cardiovascular
disease. The advances in the pathophysiology of IIH is paving the way for controlled trials in directed

therapies such as GLP-1R agonists and potential specific androgen targets.

10
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