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A B S T R A C T

Background

Idiopathic intracranial hypertension (IIH) has an estimated incidence of one to three people per 100,000 people per year, and occurs most
commonly in obese, young women. IIH is associated with severe morbidity, notably due to a significant threat to sight and severe headache.
Several diEerent management options have been proposed. Conservative measures centre on weight loss. Pharmacological therapy
includes use of diuretics. Refractory and sight-threatening cases demand surgical intervention, most oFen in the form of cerebrospinal
fluid (CSF) diversion or optic nerve sheath fenestration. Other treatments include venous sinus stenting and bariatric surgery.

Objectives

To assess the eEects of any intervention for IIH in any patient group.

Search methods

We searched CENTRAL (which contains the Cochrane Eyes and Vision Group Trials Register) (2015 Issue 6), Ovid MEDLINE, Ovid MEDLINE
In-Process and Other Non-Indexed Citations, Ovid MEDLINE Daily, Ovid OLDMEDLINE (January 1946 to July 2015), EMBASE (January 1980
to July 2015), the ISRCTN registry (www.isrctn.com/editAdvancedSearch), ClinicalTrials.gov (www.clinicaltrials.gov) and the World Health
Organization (WHO) International Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp/search/en). We did not use any date or
language restrictions in the electronic searches for trials. We last searched the electronic databases on 22 July 2015.

Selection criteria

We included only randomised controlled trials (RCTs) in which any intervention was compared to placebo, or to another form of treatment,
for people with a clinical diagnosis of IIH.

Data collection and analysis

Two review authors independently assessed the search results for trials to be included in the review. We resolved any discrepancies by
third party decision.

Main results

We identified two completed RCTs (enrolling a total of 211 participants and conducted in the UK and US) and two ongoing trials that met
the inclusion criteria. Both completed trials compared acetazolamide to placebo, in conjunction with a weight loss intervention in both
groups. Attrition bias was a problem in both trials with high loss to follow-up, in one study this loss to follow-up occurred particularly in
the acetazolamide arm. One trial was unmasked and we judged it to be at risk of performance and detection bias.

In these studies, change in visual acuity was similar in the treatment and control groups as measured by logMAR acuity. In one study people
in the acetalomazide group had a similar change in logMAR acuity compared to the placebo group between baseline and 12 months in
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the right eye (MD 0.04 logMAR, 95% CI -0.08 to 0.16) and leF eye (MD 0.03 logMAR, 95% CI -0.09 to 0.15). In the other study people in the
acetalomazide group had a similar change in vision over six months compared with people in the placebo group (mean diEerence in change
in letters read was 0.01 (95% CI -1.45 to 1.46). One study reported no cases of visual loss in 21 people treated with acetalomazide compared
to 2/20 cases in the placebo group (odds ratio 0.17, 95% CI 0.01, 3.82).

The prespecified outcome for this review was reduction in CSF pressure to normal levels which was not reported by the two trials. One
trial reported that, in a subsample of 85 participants who agreed to lumbar puncture at 6 months, people in the acetalomazide group on

average had a greater reduction in CSF pressure (MD -59.9 mmH2O, 95% CI -96.4, -23.4).

In one study, people in the acetalozamide group on average experienced a greater reduction in papilloedema as assessed by fundus
photographs MD -0.70 (95% CI -1.00 to -0.40) and by clinical grading MD -0.91 (95% CI -1.27 to -0.54) between baseline and six months in
the study eye.

Headache was recorded as present/absent in one study at 12 months (OR 0.42, 95% CI 0.12,1.41, 41 participants). Both studies reported
headache on visual analogue scales (diEerent ones) but results were inconclusive (MD for change in headache score measured on 10-point
visual analogue scale at 12 months was 1.0 (-1.80, 3.70, 41 participants) and MD for change in headache score on a 6 point scale measured
at 6 months was -0.45 (-3.5,2.6, number of participants unclear).

In one study, a similar proportion of people in the acetalomazide group were in remission (however, the trial authors did not state their
definition of this term) at 12 months compared to the placebo group. However, the 95% CIs were wide and there is considerable uncertainty
as to the eEect (OR 1.13 (95% CI 0.32 to 3.90, 41 participants).

In one study of 185 participants, people in the acetalomazide group had an increased risk of decreased CO2, diarrhoea, dysgeusia, fatigue,

nausea, paresthesia, tinnitus and vomiting compared to people in the placebo group. In general, the estimates of eEect were uncertain
with wide 95% CIs. Adverse eEects were not reported in the other study.

One study reported that quality of life was better in acetazolamide-treated patients based on the visual quality of life (VFQ-25) (MD 6.35,
95% CI 2.22 to 10.47) and the physical (MD 3.02, 95% CI 0.34 to 5.70) and mental (MD 3.45, 95% CI 0.35 to 6.55) components of the 36-Item
Short Form Health Survey tool at six months. Costs were not reported in either study.

We judged the evidence to be low certainty (GRADE) downgrading for imprecision and risk of bias.

Authors' conclusions

Although the two included RCTs showed modest benefits for acetazolamide for some outcomes, there is insuEicient evidence to
recommend or reject the eEicacy of this intervention, or any other treatments currently available, for treating people with IIH. Further high-
quality RCTs are required in order to adequately assess the eEect of acetazolamide therapy in people with IIH.

P L A I N   L A N G U A G E   S U M M A R Y

Interventions for idiopathic intracranial hypertension

Review question
We attempted to find all of the published randomised controlled trials (RCT, a type of rigorous study that compares one treatment option
against another) that investigated any treatment for idiopathic intracranial hypertension (IIH) in any patient group. We looked at a number
of outcomes including reduction in vision, improvement of headache and quality of life.

Background
IIH is a condition in which there is increased pressure inside the head without any detectable cause. IIH occurs most commonly in young
women who are obese. Increased pressure inside the head oFen results in swelling of the optic disc (the point where the optic nerve meets
the eye), which is called papilloedema. This swelling in turn causes a potential threat to sight. DiEerent management options or treatments
have been suggested for treating people with IIH, such as weight loss, drugs (e.g. diuretics) and surgery (e.g. surgery to the optic nerve,
brain surgery to reduce the pressure or weight loss surgery). However, there is no consensus for how IIH should best be treated.

Search date
We searched for all available trials up to 22 July 2015.

Key results
We included two completed RCTs from the UK and US with a total of 211 participants and two ongoing studies. Both completed trials
compared acetazolamide to placebo, together with a weight loss intervention in both groups.

In these studies, change in the participant’s central vision was similar in the treatment and control groups as measured by a logMAR chart
(a chart with rows of letters). The outcome for this review was reduction in CSF pressure to normal levels which was not reported by the two
trials. In one study, people in the acetalozamide group on average experienced a greater reduction in papilloedema as assessed by fundus
photographs between baseline and six months in the study eye. Both studies reported headache on visual analogue scales but results were
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inconclusive. In the study that reported adverse eEects, the acetazolamide group was found to have a greater number of adverse eEects
compared to the placebo controls including diarrhoea, nausea, tinnitus and fatigue. One study reported that quality of life was better for
the acetazolamide-treated group. Costs were not reported in either study.

Quality of evidence
Both completed trials had issues such as high loss to follow up and in one trial the participants and trial investigators knew what treatment
was being received. The evidence was therefore judged to be of low quality.

More higher-quality RCTs are required in order to adequately assess the eEect of acetazolamide therapy in IIH.
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B A C K G R O U N D

Description of the condition

Idiopathic intracranial hypertension (IIH), also known as benign
intracranial hypertension or pseudotumour cerebri, is a syndrome
that exhibits the symptoms and signs of increased intracranial
pressure (ICP) but in which there is no evidence of an intracranial
mass lesion on neuroimaging (Galgano 2013).

The incidence of IIH in the developed world is one to three people
per 100,000 people per year (Durcan 1988; Radhakrishnan 1993a;
Radhakrishnan 1993b; Radhakrishnan 1994). IIH is most common in
obese women (Corbett 1982; Radhakrishnan 1993a). Disease onset
occurs at any age but most commonly between 20 and 40 years. IIH
also occurs in children where incidence is equal between males and
females (Phillips 2012).

The aetiology of IIH is unknown. Individual case reports of IIH
have been associated with many diEerent medical conditions. For
example, IIH has been associated with endocrine disturbances
(Klein 2013), raised vitamin A and its derivatives (Donahue 2000;
Tabassi 2005; Warner 2002; Warner 2007), and drugs (most
notably tetracyclines) (Lochhead 2003). In case control studies,
factors associated with IIH are female, being of reproductive age,
menstrual irregularity, obesity and recent weight gain (GiuseEi
1991; Ireland 1990). The most popular theory of causation is
that obstruction to cerebrospinal fluid (CSF) outflow through the
arachnoid villi or venous sinuses causes a rise in ICP. It has been
suggested that elevated intracranial venous pressure may be a
universal mechanism in cases of IIH from multiple aetiologies
(Karahalios 1996). Sugerman 1997 suggests that raised intra-
abdominal pressure due to obesity leads to increased pleural
pressure and cardiac filling pressure, impeding venous return from
the brain, causing elevated intracranial venous pressure and ICP. It
is possible that several diEerent mechanisms may be involved.

IIH is an important condition to recognise and treat because it can
cause visual loss. The degree of visual loss ranges from an enlarged
blind spot to permanent total blindness. Visual obscurations
(episodes of transient loss of vision) are common. Corbett 1982
suggested that blindness occurred in 10% of patients, but 75%
to 87% of all aEected eyes exhibit some degree of visual loss if
carefully monitored (Rowe 1998; Wall 1991).

IIH was first described in 1897 (Quincke 1896), but the precise
definition has varied. Currently, the following criteria are generally
accepted as necessary for IIH diagnosis (Friedman 2002):

• Symptoms and signs only reflect those of generalised
intracranial hypertension or papilloedema.

• Elevated ICP must be documented, measured in the lateral
decubitus position.

• Normal CSF composition.

• No evidence of hydrocephalus, mass, structural or vascular
lesion on structural neuroimaging for typical patients, and
magnetic resonance imaging (MRI) and magnetic resonance
venography for all others.

• No other cause of intracranial hypertension identified.

Most patients have papilloedema (swelling of the optic disc), but
the papilloedema may be unilateral (Maxner 1987; Sher 1983).
Cases have been described in which there was no evidence of

papilloedema (Lipton 1972; Mathew 1996). Headache is a major
cause of morbidity (Johnston 1974a; Johnston 1974b; Weisberg
1975). IIH may be spontaneously self-limiting or it may continue for
many years. Features identical to IIH can occur as a result of cerebral
sinus thrombosis. By definition, this cerebral sinus thrombosis is
not idiopathic and we will not consider it further in this Cochrane
review.

Description of the intervention

Consequent to a poorly defined disease entity and an unknown
aetiology, a number of varied treatments for IIH have been
suggested. Reducing CSF pressure with a lumbar puncture
transiently helps symptoms (particularly headache and visual
obscurations). As such, repeated lumbar punctures have been
advocated as a form of IIH management. Conservative strategies
include weight loss (in some cases by means of weight-
loss surgery) and, in children, a low-salt diet. Alongside,
simple analgesics for headaches and a range of other drugs,
including acetazolamide, topiramate, other diuretics, octreotide,
oral glycerol, cardiac glycosides and corticosteroids, have been
used. Surgical management options include CSF diversion and
optic nerve sheath fenestration. Lumbo-peritoneal shunting is used
most oFen. However, ventriculo-peritoneal, cisterno-peritoneal
and cisterno-pleural shunts have also been employed.

How the intervention might work

Treatments attempt to reduce ICP and have two main aims:
treatment of headache and prevention of visual loss.

Why it is important to do this review

There is no consensus on how IIH should be optimally managed.
Some treatment options have significant complications, are very
expensive, or both. Due to the heterogeneity of presenting
symptoms and signs, patients may present to neurologists,
ophthalmologists, neurosurgeons, otolaryngological surgeons or
general physicians. Each specialty has its own preferred approach
to management. Very few of the currently used therapies have
been subjected to critical assessment in the form of a randomised
controlled trial (RCT).

O B J E C T I V E S

To assess the eEects of any intervention for IIH in any patient group.

M E T H O D S

Criteria for considering studies for this review

Types of studies

RCTs.

Types of participants

We included RCTs of participants with a clinical diagnosis of IIH. A
particular problem arises because the syndrome is oFen referred
to as idiopathic even when it occurs in the context of a proposed
aetiological factor (e.g. the administration of tetracyclines). This
leads to potential confusion in the literature. Further confusion may
arise because of the presence or absence of papilloedema. For the
purposes of this Cochrane review, we defined three categories:
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1. True IIH: participants with papilloedema (unilateral or bilateral)
and raised CSF pressure (> 250 mmH2O; Friedman 2002). There
had to be no other abnormal neurological sign other than the
presence of a sixth nerve palsy. Cerebral imaging by either
computed tomography (CT) or MRI and examination of CSF
constituents had to be completely normal. There had to be no
determinable underlying cause (infection, medication, etc.) and
no abnormality of cerebral sinuses.

2. IIH with underlying cause: participants as defined in (a) above
but with an associated recognised contributory factor. This
factor could be determined on the basis of history (e.g.
consumption of tetracyclines, oral contraceptive medication or
vitamin A) or on investigation (e.g. thrombophilic disorder or
anti-cardiolipin syndrome). As above, studies of individuals with
the syndrome of IIH occurring in the context of a cortical sinus
thrombosis were not included. If studies included this group
plus those with true IIH we planned to separate them for the
purposes of analysis.

3. IIH without papilloedema: participants as defined in 1. or 2.
above but without papilloedema. Investigations may or may not
have determined an underlying cause.

Types of interventions

We included RCTs in which any intervention used to treat IIH had
been compared to placebo or another form of treatment. These
included:

• Dietary (weight loss, dietary advice, low-salt diet).

• Bariatric surgery.

• Medication (diuretics, octreotide, corticosteroids, other).

• Repeated lumbar puncture.

• Optic nerve sheath fenestration (optic nerve decompression).

• Stenting of transverse intracerebral venous sinus.

• CSF diversion procedures.

• Any other interventions (e.g. hyperbaric oxygen,
complementary medicine).

Types of outcome measures

Primary outcomes

1. Reduction in vision (visual field, visual acuity, blind registration).
Three cut-oEs of visual acuity were used (6/12 (20/40) or worse;
6/60 (20/200) or worse; and loss of three lines (or more) on
a Snellen chart). It is possible to measure reduction in visual
field in various ways. We standardised this by using an endpoint
that would prevent a person from driving legally in the UK. This
involved encroachment on the binocular visual field such that a
person no longer had a full binocular field of at least ± 20º above
and below fixation, extending a total of 120º in the horizontal
direction.

2. Reduction of CSF pressure into the normal range (< 250 mmH2O;
Friedman 2002).

3. Resolution of papilloedema or oculomotor disorder or both
(assessed clinically).

4. Improvement of headache, defined as a reduction in patient-
reported frequency/severity of headaches by 50%. The method
of measurement varied depending on the study concerned.

5. Remission rate, where participants must have been declared
cured of the condition in terms of headache and papilloedema.

CSF pressure reduction was not required as part of the definition
as in many cases this is not routinely measured.

In each primary outcome we were particularly interested in
outcome at six months and 12 months.

Secondary outcomes

1. Side eEects of interventions.

2. Cost of intervention, as calculated based on information derived
from the Western General Hospital (Edinburgh, UK) (the review
authors' base hospital). While costs will vary from one centre
to another, the relative information can reasonably be used
to generate figures for resource use and the relative cost-
eEectiveness of the various treatments.

3. Quality of life, as measured by the scale used in the included
study.

Again, we were particularly interested in each outcome at six and
12 months.

Search methods for identification of studies

Electronic searches

We searched CENTRAL (which contains the Cochrane Eyes and
Vision Group Trials Register) (2015 Issue 6), Ovid MEDLINE,
Ovid MEDLINE In-Process and Other Non-Indexed Citations,
Ovid MEDLINE Daily, Ovid OLDMEDLINE (January 1946 to July
2015), EMBASE (January 1980 to July 2015), the ISRCTN
registry (www.isrctn.com/editAdvancedSearch), ClinicalTrials.gov
(www.clinicaltrials.gov) and the World Health Organization
(WHO) International Clinical Trials Registry Platform (ICTRP)
(www.who.int/ictrp/search/en). We did not use any date or
language restrictions in the electronic searches for trials. We last
searched the electronic databases on 22 July 2015.

See: Appendices for details of search strategies for CENTRAL
(Appendix 1), MEDLINE (Appendix 2), EMBASE (Appendix 3),
ISRCTN (Appendix 4), ClinicalTrials.gov (Appendix 5) and the ICTRP
(Appendix 6).

Searching other resources

We did not handsearch any journals, reference lists or conference
proceedings for this review.

Data collection and analysis

Selection of studies

Two review authors (RJP, AMHY) assessed the titles and abstracts
of all references identified by the electronic searches. We excluded
studies that did not report RCTs. When a disagreement arose, we
resolved the issue by consensus or by consulting a third review
author (AABJ). We obtained the full-text copies of possible or
completed RCTs of treatment of IIH. Two review authors (RJP,
AABJ) independently assessed suitability for inclusion according
to the definitions in the Criteria for considering studies for this
review section. We contacted trial authors for further information
if necessary.

Data extraction and management

Two review authors (RJP, AABJ) independently extracted data
from studies and resolved discrepancies by discussion. One review
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author entered the agreed data into RevMan 2014 but all review
authors confirmed that the data included in the review were
correct.

Assessment of risk of bias in included studies

Two review authors independently assessed the quality of the
trial according to methods set out in Chapter 8 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
The review authors were unmasked to the trial authors and results
during the assessment. We considered the following parameters:

• Selection bias.

• Performance bias.

• Detection bias.

• Attrition bias.

• Reporting bias.

We graded each parameter of RCT quality as at either 'low', 'unclear'
or 'high' risk of bias. Although unnecessary in this review update, in
future updates we will contact the trial authors for clarification of
any parameter graded at 'unclear' risk of bias.

Measures of treatment e?ect

We did not detect a suEicient number of RCTs in order to allow
meta-analyses. However, if we identify suEicient studies in future
review updates, we will summarise data from studies collecting
the same outcome measure. We will present dichotomous data
as odds ratios (ORs) or risk ratios. We will present continuous
variables as mean diEerences (MDs). We will calculate the number
needed to treat for an additional beneficial outcome (NNTB) or
number needed to treat for an additional harmful outcome (NNTH)
if appropriate. We will use a random-eEects model unless there are
fewer than three RCTs included in the analysis, in which case we will
use the fixed-eEect model.

Unit of analysis issues

Trials may randomise one or both eyes of a participant to the
intervention or comparator, which may pose a unit of analysis
problem. Both trials included in this review update randomised
people to treatment. Ball 2011 reported data on leF and right
eyes separately and Wall 2014 reported data for the eye with
the worst visual acuity at baseline (study eye) and fellow eye
separately. In future review updates, when people are randomly
allocated to treatment but only one eye per person is reported in
the trial, we will document how the eye was selected. If people are
randomly allocated to treatment but data on both eyes are reported
together, we will analyse as 'clustered data' (i.e. adjust for within-
person correlation). We may contact the trial authors for further
information to do this. If the study is a within-person study (i.e. one
eye is randomly allocated to intervention and the other eye receives
the comparator), then we will analyse as paired data. Again, we may
contact the trial authors for further information.

Dealing with missing data

Where possible, we conducted an intention-to-treat (ITT) analysis
but only using imputed data if computed by the trial authors
using an appropriate method. Where ITT data were not available,
we performed an available case analysis. This assumes that data
were missing at random. We assessed whether this assumption
was reasonable by collecting data from each included trial on the

number of participants excluded or lost to follow-up, and reasons
for loss to follow-up by treatment group, if reported.

Assessment of heterogeneity

We did not assess heterogeneity as only two trials met the inclusion
criteria. In future review updates we will examine the overall
characteristics of the included studies, in particular the type of
participants and types of interventions, to assess the extent to
which the studies are similar enough to make pooling study results
sensible. We will look at the forest plots of study results to see
how consistent the trial results are, in particular looking at the
size and direction of eEects. We will calculate the I2 statistic which
estimates the percentage of variation across studies that is due to
heterogeneity rather than chance (Higgins 2011). We will consider
I2 statistic values over 50% to indicate substantial inconsistency,
and we will also consider the Chi2 test P value. As this may have
low power when the number of included studies are few, we will
consider P < 0.1 to indicate statistical significance.

Assessment of reporting biases

In future review updates, if we include 10 or more trials in a
meta-analysis, we will construct funnel plots and consider tests for
asymmetry for assessment publication bias according to Chapter 8
of the Cochrane Handbook for Systematic Reviews of Interventions (
Higgins 2011).

Data synthesis

We did not perform any data synthesis due to the limited number of
included trials. In future review updates, we will pool data using a
random-eEects model in RevMan 2014. If there are fewer than three
trials in a comparison, we will use a fixed-eEect model. If there is
inconsistency between individual study results such that a pooled
result may not be a good summary of the individual trial results
(e.g. the eEects are in diEerent directions or the I2 statistic > 50%
and P < 0.1), we will not pool the data but will describe the pattern
of the individual study results. If the I2 statistic is > 50% but all
the eEect estimates are in the same direction such that a pooled
estimate would seem to provide a good summary of the individual
trial results, we may pool the data.

'Summary of findings' tables

In future review updates we will prepare a 'Summary of findings'
table presenting relative and absolute risks. We will include the
following outcomes in the 'Summary of findings' table: visual
fields, visual acuity, blind registration, CSF pressure, papilloedema,
headache and remission rate.

GRADE assessment

We assessed the overall quality of the evidence for each outcome
using the GRADE classification (GRADEpro 2014).

Subgroup analysis and investigation of heterogeneity

In future review updates we will perform subgroup analyses
according to type of treatment and participant group (true IIH,
IIH with underlying cause, and IIH without papilloedema) where
suEicient RCTs are included. We will assess heterogeneity between
RCTs using the Chi2 test.
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Sensitivity analysis

We will perform a sensitivity analysis to assess the eEect of
excluding RCTs at high risk of bias on any aspect of RCT quality.

R E S U L T S

Description of studies

Results of the search

The original electronic searches performed in 2002 identified 550
articles (Lueck 2002). Most articles were not directly relevant as
they concerned raised ICP due to head injury, stroke or other
neurosurgical cause, such as tumour. Of the 550 articles, 49 referred
to dural sinus thrombosis and were excluded. A total of 51 studies
were identified which related to IIH. Of these, only seven were
concerned with treatment; two were retrospective reviews, and
none of the others had a control group (see Characteristics of
excluded studies). Consequently, the searches failed to identify any
RCT suitable for inclusion in the review.

Updated searches

The searches were updated in January 2005, and 352 further
articles were identified, of which 50 related to IIH (Lueck 2005). Of

these, two referred to treatment but neither had a control group
(Bynke 2004; Owler 2003) (see Characteristics of excluded studies).

The searches were updated again in January 2007. A further 438
articles were found but none were relevant to this Cochrane review.

The searches were further updated in December 2008, finding 53
further references of which 32 were related to IIH. Only one was
a RCT (Çelebisoy 2007). Çelebisoy 2007 compared treatment with
acetazolamide to treatment with topiramate, but participants were
alternately assigned to the treatments, not randomly, and there
was no placebo control group.

We performed an update search in July 2015 which yielded a
total of 2886 references (Figure 1). The Trials Search Co-ordinator
scanned the search results, removed 219 duplicates and then
removed 2418 references which were not relevant to the scope of
this Cochrane review. We screened the remaining 249 reports and
discarded 218 reports as irrelevant. We obtained 31 full-text reports
for potential inclusion. AFer assessment, we excluded 24 references
(see Characteristics of excluded studies for reasons). We identified
four reports of two new trials which met the inclusion criteria (Ball
2011; Wall 2014). Also, we identified three reports of two ongoing
studies and will assess these data when they become available
(NCT02017444; NCT02124486).
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Figure 1.   Study flow diagram.

 
Included studies

We identified two RCTs that met the inclusion criteria (Ball 2011;
Wall 2014). Below is a summary of the included studies.

Design

In Ball 2011, the open-label, parallel-group RCT investigated the
eEectiveness of treating IIH participants with acetazolamide in

Interventions for idiopathic intracranial hypertension (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

comparison to placebo. Wall 2014 was a multi-centre double-
masked RCT comparing patients treated with acetazolamide (plus
low sodium and weight reduction diet) against patients managed
with low sodium and weight reduction diet alone.

Sample size

Ball 2011 initially recruited 25 participants to the acetazolamide
group and 25 participants to the placebo control. Wall 2014
recruited a total of 165 participants (86 patients in the
acetazolamide group and 79 placebo control). From those
recruited, 69 (80%) and 57 (72%) participants completed follow-up,
respectively.

Setting

Ball 2011 was conducted in six UK ophthalmology centres and Wall
2014 in 38 centres throughout North America.

Participants

In Ball 2011, all participants had a clinical diagnosis of IIH in
accordance with the criteria reported in Friedman 2002 and
consistent with the type 1 participants as described in the Types
of participants section. In the acetazolamide group, participants
were 29 years old on average (range: 18 to 66), and included a
female:male ratio of 22:3. In the placebo group, participants were
33 years old on average (range: 18 to 63) and included a female:male
ratio of 24:1.

For Wall 2014, all IIH patients met the modified Dandy criteria for
IIH (consistent with the criteria reported in Friedman 2002 and
consistent with the type 1 participants as described in our Types
of participants section) and were required to have mild visual loss
with a perimetric mean deviation (PMD) between -2 dB and -7 dB.
Participants were also required to be between the ages of 18 and 60,
have bilateral papilloedema and elevated CSF opening pressure.

Interventions

Participants were treated with either acetazolamide (clinician
decided dosing schedule) or placebo, and all Ball 2011 participants
were encouraged to lose weight. For Wall 2014, the intervention was
low-sodium weight-reduction diet plus the maximally tolerated
dosage of acetazolamide (up to 4 g/d) or matching placebo for six
months.

Outcomes

For Ball 2011, outcome measures included: headache (subjective
patient-reported 10-point scale); tinnitus (subjective patient-
reported presence versus absence); visual acuity (measured on
LogMAR chart); visual obscurations (patient reported: absent,
present, or deteriorating); visual fields (measured on automated
Humphrey perimetry); contrast sensitivity (measured on Pelli-
Robson chart); papilloedema (absent or present); anxiety/
depression (measured on Hospital Anxiety and Depression Scale);
patient rated health status (measured on EuroQoL and Short Form
36). All outcomes were measured at baseline, 3, 6, 9 and 12
months. At 12 months, each participant was ranked according
to performance on an aggregate score of outcome measures
(headache, tinnitus, visual obscurations, visual acuity, optic disc
appearance, visual field). The aggregate score ranged from 0 to
15 (15 being the worst possible outcome measured). In addition,
clinicians were asked to describe the condition of the participant

(IIH in remission, active IIH improving, active IIH but stable, or active
IIH deteriorating).

The primary outcome for Wall 2014 was a change in PMD from
baseline to six months in eye with most severe visual loss.
Secondary outcomes included PMD changes in least aEected eye,
papilloedema grade (Frisén scale), visual acuity, visual quality of
life (VFQ-25), 6-item headache impact test (HIT-6), quality of life (36-
Item Short Form Health Survey), CSF pressure, weight, vital signs
and laboratory results. Outcome measurements were reported at
baseline, 1, 2, 3, 4, 5 and 6 months (apart from HIT-6 and quality of
life, which were only at six months).

Ongoing studies

We also identified two ongoing RCTs that met the inclusion
criteria. These data will be included once available. The first
ongoing trial is a placebo controlled trial assessing the safety
and eEectiveness of a 11-βhydroxysteroid dehydrogenase type 1
inhibitor (NCT02017444). The second RCT is a study comparing
bariatric surgery versus a community weight loss programme in
people with IIH (NCT02124486).

Excluded studies

See Characteristics of excluded studies for further details.

Risk of bias in included studies

The included trials exhibited risk of bias on a number of fronts.
Ball 2011 was underpowered and unmasked. Participants were
allocated to the trial only if the managing clinician felt that they
should or should not receive another form of therapy. Wall 2014
suEered from a high withdrawal rate (19%) which could act as a
source of bias in the results.

Allocation

In Ball 2011, participants were excluded if the treating clinician felt
there was or was not a particular therapy that the patient should
get. This selection bias is likely to have meant participants on the
milder spectrum of IIH were included in this study.

Blinding

In Ball 2011, neither participants nor treating clinicians were
masked to allocation. This lack of masking increased the risk of
performance and detection bias. This was exacerbated by clinicians
being free to dictate the dosing schedules for those treated with
acetazolamide. Wall 2014 had a more robust masking policy
with the managing staE masked to treatment status except for a
programmer who generated the randomisation plan, a statistician
and a member of staE involved with packaging the drugs.

Incomplete outcome data

Both studies suEered from significant attrition bias. In Ball 2011,
a fiFh of participants did not complete the 12-month assessment.
Similarly, in Wall 2014 there was a 19% withdrawal rate.

Selective reporting

In both studies, the primary outcome data were provided in full.
However, Ball 2011 did not provide data for anxiety, depression and
patient-reported health status assessments. Wall 2014 provided
data on all the secondary outcomes mentioned.
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Other potential sources of bias

In Ball 2011, five participants from the placebo arm of the RCT
crossed over and were started on acetazolamide therapy and
two participants (one from each of the two arms) underwent
surgical intervention during the study period. Furthermore, 12
participants from the acetazolamide arm discontinued due to:

patient preference (four participants), non-compliance from the
outset (three participants), adverse events (two participants),
planned pregnancy (two participants) and insertion of VP shunt
(one participant). Notably, the final aggregate outcome score used
to assess 12-month eEicacy of the intervention is an unvalidated
endpoint in the context of IIH.

Risk of bias is summarised in Figure 2.
 

Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 

E?ects of interventions

Primary outcomes

Reduction in vision

Wall 2014 reported a change in PMD over six months and showed
that PMD in the acetalozamide group on average increased by more
decibels than the placebo group. However, the relevance of this
diEerence in clinical practice is unknown (Table 1).

People in the acetalomazide group of Ball 2011 had a similar change
in logMAR acuity compared to the placebo group between baseline
and 12 months in the right eye (MD 0.04 logMAR, 95% CI -0.08 to

0.16) and leF eye (MD 0.03 logMAR, 95% CI -0.09 to 0.15; Table 2). In
Wall 2014 people in the acetalomazide group had a similar change
in vision over six months compared with people in the placebo
group. The MD value in change in letters read was 0.01 (95% CI -1.45
to 1.46; Table 2).

No cases of visual loss were observed in the acetalomazide group of
Ball 2011 at 12 months compared to two cases in the placebo group.
However, the eEect was uncertain with wide 95% CIs (OR 0.17, 95%
CI 0.01 to 3.82; Table 3).
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Reduction of CSF pressure

In Wall 2014, only 85 participants (55% in the acetazolamide group
and 48% in the placebo group) agreed to a lumbar puncture at
six months. People in the acetalomazide group on average had a
greater reduction in CSF pressure. However, the clinical significance
of this diEerence is unclear (Table 4). Notably, the pre-specified
outcome in this review is reduction of CSF to normal levels, a
dichotomous outcome, which was not reported by the two included
trials.

Resolution of papilloedema or oculomotor disorder or both

In Wall 2014 people in the acetalozamide group on average
experienced a greater reduction in papilloedema as assessed by
fundus photographs MD -0.70 (95% CI -1.00 to -0.40) and by clinical
grading MD -0.91 (95% CI -1.27 to -0.54) between baseline and six
months in the study eye (Table 5).

Improvement of headache

Headache was recorded as present/absent in Ball 2011 and also
rated by the patient on a 10-point visual analogue score. In Wall
2014 the 6-item Headache Impact Test (HIT-6) Inventory was used
to assess headache eEect; scores range from 36 to 78 with higher
scores indicating worse headache severity. Based on both included
trials, the eEect of treatment on headaches was uncertain (Table 6;
Table 7).

Remission rate

In Ball 2011, a similar proportion of people in the acetalomazide
group were in remission (however, the trial authors did not state
their definition of this term) at 12 months compared to the placebo
group. However, the 95% CIs were wide and there is considerable
uncertainty as to the eEect (OR 1.13 (95% CI 0.32 to 3.90; Table 8).

Secondary outcomes

Side e%ects

We have listed the adverse eEects reported in Wall 2014 in Table
9. People in the acetalomazide group had an increased risk of
decreased CO2, diarrhoea, dysgeusia, fatigue, nausea, paresthesia,

tinnitus and vomiting compared to people in the placebo group. In
general, the estimates of eEect were uncertain with wide 95% CIs.
Adverse eEects were not reported in Ball 2011.

Costs

Costs were not reported in either Ball 2011 or Wall 2014.

Quality of life

Data from the Wall 2014 RCT indicated that quality of life was better
in acetazolamide-treated patients based on the visual quality of
life (VFQ-25) (MD 6.35, 95% CI 2.22 to 10.47) and the physical (MD
3.02, 95% CI 0.34 to 5.70) and mental (MD 3.45, 95% CI 0.35 to 6.55)
components of the 36-Item Short Form Health Survey tool at six
months (Table 10).

GRADE assessment

We downgraded for risk of bias and imprecision for all outcomes
and judged all data included in this review to be low quality
(GRADEpro 2014).

D I S C U S S I O N

Summary of main results

Two RCTs met the inclusion criteria of our review (Ball 2011;
Wall 2014). Ball 2011 detected a small benefit for the use of
acetazolamide based upon an aggregate outcome score at 12
months. Alongside this, the RCT demonstrated an improvement
in clinician-decided outcome at 12 months (remission/improving
versus stable/deteriorating) in the treatment group compared
with the control group. The data showed that there was a
reduction in headache (presence versus absence), visual loss,
transient visual obscuration and improvements on binocular
contrast sensitivity. However, Ball 2011 did not find evidence of
reduction in papilloedema, headache severity, improvement in
visual acuity and visual field outcomes. Wall 2014, on the other
hand, demonstrated an improvement in PMD at six months in
the acetazolamide group compared to placebo. Alongside this,
the trial demonstrated an improvement in the treatment group's
papilloedema, quality of life, weight loss and CSF opening pressure
compared to the placebo group. However, it did not find a benefit
in visual acuity or symptomatic headache relief.

Overall completeness and applicability of evidence

In Ball 2011, participants were excluded if the treating clinician
felt there was a more appropriate therapy than acetazolamide.
There is considerable risk that the group of participants included
in this RCT were not representative of the IIH population but
instead represent IIH patients in which the management decision
seems controversial. As such, the trial authors suggest that the
participants selected may have had a relatively benign disease
course. The trial authors stated that the design and size of the
trial was not to detect treatment eEect, but rather to assist the
design in future RCT. Comparatively, Wall 2014 has a significantly
more robust design. However, the trial suEered from a high
(19%) withdrawal rate bringing into question the applicability of
the results. It is also important to highlight that the trial only
included participants with mild (-2 to -7 dB) visual loss, meaning
that evidence for the use of acetazolamide in participants with
moderate to severe visual loss is lacking.

Quality of the evidence

There is now evidence for the use of acetazolamide in IIH patients
with mild visual loss (Wall 2014). The benefit demonstrated in the
RCT is modest and the trial suEered from a high attrition rate.
However, as indicated in the results of our GRADE assessment,
further research is required for us to be confident in the estimate of
eEect for several outcomes.

Potential biases in the review process

As indicated in the Methods for this review, we did not handsearch
references or consider references from conference proceedings.
We may have failed to detect all relevant, and perhaps negative,
studies.

Agreements and disagreements with other studies or
reviews

To our knowledge, there has been no other systematic review on
interventions specifically for people with IIH.
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A U T H O R S '   C O N C L U S I O N S

Implications for practice

There remains insuEicient evidence on the eEicacy of
acetazolamide or any other treatments currently available for
treating people with IIH.

Implications for research

This Cochrane review continues to demonstrate the lack of
well-designed RCTs of the various treatments used for treating
people with IIH. Many of the treatments have significant potential
complications, as well as major resource implications. Existing
studies do not allow quantification of either relative or absolute

benefit of any of the treatments and there is a compelling need for
large RCTs that can provide this information.
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Methods Multicentre, open-label, parallel-group RCT.

Participants Participants had IIH that met Friedman's criteria (Friedman 2002).

50 participants from six UK centres. Two arms: 25 randomised to treatment with acetazolamide and 25
randomised to placebo.
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Interventions Participants were randomised to either the acetazolamide group or the placebo group.

All participants were encouraged to lose weight.

Outcomes Measured at baseline, 3, 6, 9 and 12 months.

Primary outcomes were measured as an aggregate score (out of 15) on final visit (each outcome mea-
sure was ranked as being: absent (0); present, stable (1); deteriorating (2)):

• Headache.

• Tinnitus.

• Visual obscurations.

• Visual acuity.

• Optic disc appearance.

• Visual field.

Secondary outcomes (and methods):

• Headache (10-point scale).

• Tinnitus (subjective presence versus absence).

• Visual acuity (LogMAR chart).

• Visual obscurations (absent, present, or deteriorating).

• Visual fields (automated Humphrey perimetry).

• Contrast sensitivity (Pelli-Robson chart).

• Papilloedema.

• Anxiety/depression (Hospital Anxiety and Depression Scale).

• Patient rated health status (EuroQoL and Short Form 36).

Right and leF eye data were reported separately.

Notes In addition, at 12 months, clinicians were asked to select the term that best described the participant
from the following options:

• IIH in remission.

• Active IIH improving.

• Active IIH but stable.

• Active IIH deteriorating.

Date study conducted:

• Participants were followed until 12 months. No dates reported.

Funding:

• Department of Neurology, University of Birmingham.

Conflict of interest:

• None declared.

Trial registration ID:

• EudraCT number 2004-001595-40.

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Low risk Participants randomised by computer-generated random list. No difference in
baseline characteristics detected between arms.

Allocation concealment
(selection bias)

Low risk Neither participant or treating clinician was masked to allocation. Allocation
was communicated to treating clinicians via telephone.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Neither participant or treating clinician was masked to allocation. Dosing
schedules for acetazolamide decided by prescribing clinician.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No masking of assessor reported.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Five participants from the placebo arm started on acetazolamide therapy. Two
participants (one from each of the two arms) underwent surgical intervention.
12 participants from the acetazolamide arm discontinued treatment during
the study period.

Selective reporting (re-
porting bias)

Low risk Primary outcome data provided in full. Data not provided for anxiety, depres-
sion, patient reported health status assessment.

Ball 2011  (Continued)

 
 

Methods Multicentre, double-masked, parallel-group RCT

Participants • 165 participants from 38 North America centres (86 patients in the acetazolamide group and 79 place-
bo controls).

• 69 (80%) and 57 (72%) participants completed follow-up, respectively.

• Participants met the modified Dandy criteria for IIH and were required to have mild visual loss with
a PMD between −2 dB and −7 dB.

• Participants were also required to be between the ages of 18 to 60, have bilateral papilloedema and
have elevated CSF opening pressure.

Interventions • Participants were randomised to either the acetazolamide group or the placebo group.

• The RCT compared maximally tolerated dosage of acetazolamide (up to 4 g/d) versus matching place-
bo for six months.

• Both groups were put on a low-sodium weight-reduction diet.

Outcomes A study eye was decided: this was the eye with poorer visual acuity.

Measurement of outcomes was performed at baseline, 1, 2, 3, 4, 5 and 6 months (apart from HIT-6 and
quality of life, which were only at six months).

Primary outcomes (and methods):

• Visual fields (change in PMD) in eye with most severe visual loss.

Secondary outcomes (and methods):

• Visual fields (PMD) in least affected eye.

• Papilloedema grade (Frisén scale).

• Visual acuity.

• Visual quality of life (VFQ-25).

• 6-item headache impact test (HIT-6).

Wall 2014 

Interventions for idiopathic intracranial hypertension (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Quality of life (36-Item Short Form Health Survey).

• CSF pressure.

• Weight.

• Vital signs.

• Laboratory results.

Notes Date study conducted:

• Enrollment started in March 2010 and patients were followed until June 2013.

Funding:

• National Eye Institute (NEI) grants 1U10EY017281-01A1, DCBC 1U10EY017387-01A1, ARRA for
NORDIC 3U10EY017281-01A1S1, and DCBC 1U10EY017387-01A1S1, and supplements for NORDIC
3U10EY017281-01A1S2.

Conflict of interest:

• Two doctors reported association with several external companies.

Trial registration ID:

• Clinicaltrials.gov identifier: NCT01003639.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was performed per site, but the method has not been de-
scribed.

Allocation concealment
(selection bias)

Low risk Both participants and clinicians were masked to allocation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Robust masking policy with the managing staE blinded to treatment status
except for programmer who generated the randomization plan, a statistician
and a member of staE involved with packaging the drugs.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk As above.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 19% withdrawal rate. In the treatment group 16 patients withdrew for the fol-
lowing reasons: lost to follow-up (6), withdrew consent (4), time commitment
(3), desired active treatment (1), moved (1), and treatment failure later adjudi-
cated to be performance failure (1). Sixteen patients in the placebo group were
withdrawn for the following reasons: lost to follow-up (9), time commitment
(5), adverse event (1), needed disallowed medication (1).

Selective reporting (re-
porting bias)

Low risk Data provided on all the secondary outcomes.

Wall 2014  (Continued)
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Study Reason for exclusion

Abubaker 2011 Retrospective review of 25 patients treated with either lumboperitoneal shunt or ventriculoperi-
toneal shunt.

Aguilar Perez 2013 Prospective study of 29 patients undergoing endovascular treatment of IIH. No control group.

Ahmed 2011 No control group. Retrospective study of 52 patients with IIH and venous sinus stenosis treated
with transverse sinus stenting.

Ahmed 2014 Retrospective analysis of 86 adults with IIH who underwent transverse sinus stenting compared
with 110 children treated with CSF shunting for hydrocephalus.

Albuquerque 2011 No control group. Retrospective review of 19 patients who underwent venous sinus stenting.

Alsuhaibani 2011 Retrospective review of 78 patients who underwent optic nerve fenestration and 20 control pa-
tients who did not.

Bussière 2010 No control group. Retrospective review of 13 female patients who underwent venous sinus stent-
ing.

Bynke 2004 No control group. Retrospective study. 17 patients treated with ventriculo-peritoneal shunting.

Egan 2011 No control group. Prospective study of four patients who underwent laparoscopic adjustable gas-
tric banding.

Fonseca 2014 Case series of 33 patients undergoing either optic nerve sheath fenestration or cerebrospinal fluid
diversion. No control group.

Gates 2013 No control group. Prospective following of seven patients and retrospective review of a different six
patients. Total of 13 patients treated with CSF drainage at low pressure.

Halmagyi 2010 No control group. Prospective study of 38 patients treated with venous sinus stenting.

Herzau 1998 No control group. Late review of 14 patients (23 eyes) treated by optic nerve sheath fenestration.

Heyman 2013 No control group. Retrospective review of 10 children treated with ventriculo-peritoneal shunt
(VPS) insertion using frameless stereotaxy.

Johnson 1998 No control group. Retrospective study. 15 patients treated with acetazolamide and weight loss.

Kandasamy 2011 No control group. Retrospective review and three-year prospective follow-up of 17 patients treated
with custom-designed electromagnetic image-guided ventriculoperitoneal shunt placement.

Lin 2012 Technical validation of a novel 'bi-corporal' pump to provide intermittent CSF drainage.

NCT01407809 No control group. Prospective trial of venous sinus stenting in IIH patients refractory to medical
therapy.

NCT02143258 No control group. Single assignment trial of venous sinus stenting for refractory IIH.

Nemeth 1995 Retrospective review of the outcomes after three years in 39 cases of refenestration, 15 cases of ac-
etazolamide and 14 cases of neurosurgical shunt insertion.

Nithyanandam 2008 No controls. Retrospective review of 21 patients treated with optic nerve sheath decompression.

Owler 2003 No control group. 4 patients treated with endoluminal stent insertion into transverse venous sinus.
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Study Reason for exclusion

Raoof 2010 Retrospective review of 31 patients treated with CSF diversion surgery.

Salman 2001 Retrospective review of 32 patients.

Sesenna 1996 No control group. 8 patients (10 eyes) treated with optic nerve sheath fenestration.

Sinclair 2010 Prospective cohort study following 25 women adhering to a low energy diet.

Sinclair 2014 Prospective cohort study investigating outcomes before and after weight loss. No control group.

Sugerman 1999 No control group. 24 obese patients underwent surgery for weight loss.

Sugerman 2001 No control group, treatment not standardised, numbers small. 7 patients treated with external de-
vice to generate negative intra-abdominal pressure.

Tacke 2012 Single case report.

Tarnaris 2011 Retrospective review of 34 patients who underwent CSF fluid diversion.

Teleb 2015 Case series of 18 patients. No control group.

Warman 2000 Retrospective review of 22 patients.

Çelebisoy 2007 No placebo control group. No randomisation: 41 patients alternately allocated to treatment with
acetazolamide or topiramate.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Lowering Intracranial Pressure in Idiopathic Intracranial Hypertension: Assessing the Therapeutic
Efficacy and Safety of an 11β-hydroxysteroid Dehydrogenase Type 1 Inhibitor (AZD4017). Phase II
Study.

Methods Double-blind, parallel assignment RCT

Participants • Female participants between 18 and 55 years.

• Diagnosis of IIH by the Modified Dandy criteria with:
◦ acute (< six months)

◦ active disease (papilloedema)

◦ raised ICP > 25 cmH2O)

◦ normal brain imaging (either magnetic resonance venography or computerised tomography
with venography).

Interventions AZD4017 (11b-HSD1 inhibitor) 400 mg tablet twice daily for 12 weeks versus matched placebo
tablet twice-daily for 12 weeks

Outcomes Primary outcome measures:

• ICP measured by lumbar puncture.

Secondary outcome measures:

• IIH symptoms (presence or absence of tinnitus, visual loss, diplopia, visual obscurations, and
headache).

NCT02017444 
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• Visual function (visual acuity, visual fields and contrast sensitivity).

• Papilloedema.

• Anthropological measurements (blood pressure, body mass index, waist/hip ratio, DXA scan).

• Adverse events.

Other outcome measures:

• AZD4017 assay levels in blood and CSF.

• Glucocorticoid metabolites.

• HPA-associated hormone levels.

• Fat mass distribution.

• Fat/skin 11β-HSD1 activity.

• Systemic 11β-HSD1 activity (1st pass metabolism).

• Adipocyte gene expression.

• CSF inflammatory markers.

Starting date January 2014

Contact information Alexandra Sinclair; a.b.sinclair@bham.ac.uk

Notes NCT02017444

NCT02017444  (Continued)

 
 

Trial name or title A Randomised Controlled Trial of Bariatric Surgery Versus a Community Weight Loss Programme
for the Sustained Treatment of Idiopathic Intracranial Hypertension: the IIH:WT Trial

Methods Open-label, parallel assignment RCT

Participants Inclusion criteria:

• Female IIH participants.

• Aged between 18 and 55 years.

• Diagnosed according to the modified Dandy criteria.

• Chronic disease (> 6 months duration).

• Active disease (papilloedema [Frisen grade ≥ 1]).

• Significantly raised ICP > 25 cmH2O).

• No evidence of venous sinus thrombosis (magnetic resonance or computed tomography imaging
and venography as noted at diagnosis).

• BMI > 35 kg/m2.

• Participants must have tried other non-surgical treatments to lose weight but have not been able
to achieve or maintain weight loss for at least 6 months.

Interventions Patients will be assigned to one of four arms:

1. Active comparator: patients will be given vouchers at baseline, 3, 6 and 9 months that exempt
them from paying for a local Weight Watchers diet regimen.

2. Experimental: patients randomised to the bariatric surgery arm will be referred to the bariatric
surgery pathway.

3. No intervention: matched obese control group will undergo the same baseline visit as the main
trial participants and then exit the study.

4. No intervention: five patients will undergo double baseline magnetic resonance scans to validate
the novel sequences being used in the main trial.

NCT02124486 
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Outcomes Primary outcomes:

• ICP (12 months).

Secondary outcomes:

• Long-term follow-up of ICP (24 and 60 months).

• IIH symptoms, including headache and need for analagesia.

• Visual function (visual acuity, visual fields, contrast sensitivity and colour vision).

• Papilloedema.

• Anthropological measures.

• Quality of life.

• Referrals to CSF shunting procedures and optic nerve sheath fenestration.

• Health economics, including cost-effectiveness.

Other outcome measures:

• Biomarkers.

• MRI.

Starting date March 2014

Contact information Alexandra Sinclair; a.b.sinclair@bham.ac.uk

Notes  

NCT02124486  (Continued)
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A D D I T I O N A L   T A B L E S

Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI) adjusted for centre,
baseline value of outcome and
baseline papilloedema grade, with
multiple imputation for missing
data

Wall 2014: Change in peri-
metric mean deviation
(decibels) between base-
line and 6 months

1.43 2.23 86 0.71 2.49 69 0.71 (0 to 1.43)

Table 1.   Reduction in vision according to change in perimetric mean deviation 

Abbreviations: MD = mean diEerence; SD = standard deviation; CI = confidence interval.
 
 

Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI)

Ball 2011: Change in logMAR acuity in the right
eye between baseline and 12 months

Not reported Not reported 21 Not reported Not reported 20 0.04 (-0.08,
0.16)

Ball 2011: Change in logMAR acuity in the leF
eye between baseline and 12 months

Not reported Not reported 21 Not reported Not reported 20 0.03 (-0.09,
0.15)

Wall 2014 a: Change in visual acuity (number of
correct letters) between baseline and 6 months

2.65 Not reported
(SE 0.49)

b 2.64 Not reported
(SE 0.51)

b 0.01 (-1.45,
1.46)

Table 2.   Reduction in vision according to change in logMAR acuity 

aIn Wall 2014 MD adjusted for centre, baseline value of outcome and baseline papilloedema grade.
bIt is unclear how many patients were included in these analyses.
Abbreviations: MD = mean diEerence; SD = standard deviation; CI = confidence interval; SE = standard error.
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Acetalomazide PlaceboOutcome

n N n N

OR (95% CI)

Ball 2011: Visual loss (logMAR 0.2 or
more) at 12 months

0 21 2 20 0.17 (0.01, 3.82)

Table 3.   Reduction in patients with visual loss according to change in logMAR acuity 

Abbreviations: MD = mean diEerence; SD = standard deviation; CI = confidence interval; n = number of events; N = number of participants;
OR = odds ratio.
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Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI) adjusted for centre,
baseline value of outcome and
baseline papilloedema grade

Wall 2014: Change in CSF

pressure (mmH20) be-
tween baseline and 6
months

-112.3 Not reported 47 -52.4 Not reported 38 -59.9 (-96.4 to -23.4)

Table 4.   Reduction in cerebrospinal fluid pressure 

 
 

Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI) adjusted
for centre and base-
line papilloedema
grade

Wall 2014: Change in papilloedema
grade between baseline and 6 months,
graded by fundus photographs

-1.31 SE 0.11a a -0.61 SE 0.11a a -0.70 (-1.00 to -0.40)

Wall 2014: Change in papilloedema
grade between baseline and 6 months,
clinical grading

-1.75 SE 0.13a a -0.85 SE 0.14a a -0.91 (-1.27 to -0.54)

Table 5.   Resolution of papilloedema or oculomotor disorder or both 

aIt is unclear how many patients were included in these analyses.
Abbreviations: MD = mean diEerence; SD = standard deviation; SE = standard error; CI = confidence interval; N = number of participants.
 
 

Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI) adjusted for
centre, baseline value of
outcome and baseline pa-
pilloedema grade

Ball 2011: Change in headache
score as measured on a 10-point vi-
sual analogue score at 12 months

Not reported Not reported 21 Not reported Not reported 20 1.0 (-1.80 to 3.70)

Table 6.   Improvement in headache 
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Wall 2014: Change in HIT-6 to-
tal score between baseline and 6
months

-9.56 Not reporteda a -9.11 Not reporteda a -0.45 (-3.50 to 2.60)

Table 6.   Improvement in headache  (Continued)

aIt is unclear how many patients were included in these analyses.
Abbreviations: MD = mean diEerence; SD = standard deviation; CI = confidence interval; N = number of participants.
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Acetalomazide PlaceboOutcome

n N n N

OR (95% CI)

Ball 2011: Number of people with
headache at 12 months

9 21 13 20 0.42 (0.12 to 1.41)

Table 7.   Resolution of headache 

Abbreviations: CI = confidence interval; n = number of events; N = number of participants; OR = odds ratio.
 
 

Acetalomazide PlaceboOutcome

n N n N

OR (95% CI)

Ball 2011: Number of people in remis-
sion at 12 months

9 21 8 20 1.13 (0.32 to 3.90)

Table 8.   Remission rate 

Abbreviations: CI = confidence interval; n = number of events; N = number of participants; OR = odds ratio.
 
 

Acetalomazide PlaceboOutcome

n N n N

OR (95% CI)

Elevated ALT 6 69 3 79 1.90 (0.46 to 7.87)

Decreased CO2 9 69 0 79 19.49 (1.12 to 340.66)

Diarrhea 12 69 3 79 4.11 (1.11 to 15.15)

Dizziness 8 69 3 79 2.60 (0.66 to 10.16)

Dysgeusia 13 69 0 79 29.20 (1.71 to 500.07)

Dyspepsia 7 69 1 79 6.91 (0.83 to 57.49)

Dyspnea 7 69 2 79 3.41 (0.69 to 16.94)

Fatigue 14 69 1 79 15.17 (1.94 to 118.27)

Headache 13 69 11 79 1.10 (0.46 to 2.62)

Nasopharyngitis 5 69 8 79 0.55 (0.17 to 1.75)

Nausea 26 69 10 79 2.99 (1.33 to 6.70)

Paresthesia 41 69 5 79 13.48 (4.96 to 36.64)

Post-LP syndrome 5 69 6 79 0.75 (0.22 to 2.56)

Rash 7 69 2 79 3.41 (0.69 to 16.94)

Table 9.   Side e?ects 
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Sinusitis 3 69 6 79 0.44 (0.11 to 1.82)

Tinnitus 11 69 3 79 3.72 (1.00 to 13.85)

Vomiting 12 69 3 79 4.11 (1.11 to 15.15)

Table 9.   Side e?ects  (Continued)

This data is from one study (Wall 2014).
Abbreviations: CI = confidence interval; n = number of events; N = number of participants; OR = odds ratio.
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Acetalomazide PlaceboOutcome

Mean SD N Mean SD N

MD (95% CI) adjusted
for centre, baseline
value of outcome and
baseline papilloede-
ma grade

Wall 2014: Change in VFQ-25 total score
between baseline and 6 months

8.33 SE 1.47a a 1.98 SE 1.53a a 6.35 (2.22 to 10.47)

Wall 2014: Change in VFQ-25 10-item
neuro-ophthalmic supplement between
baseline and 6 months

9.82 SE 1.55a a 1.59 SE 1.62a a 8.23 (3.89 to 12.56)

Wall 2014: Change in SF-36 Physical
Component Summary between baseline
and 6 months

5.84 SE 1.01a a 2.82 SE 1.03a a 3.02 (0.34 to 5.70)

Wall 2014: Change in SF-36 Mental Com-
ponent Summary between baseline and
6 months

5.62 SE 1.16a a 2.17 SE 1.17a a 3.45 (0.35 to 6.55)

Table 10.   Quality of life 

aIt is unclear how many patients were included in these analyses.
Abbreviations: CI = confidence interval; N = number of participants; SE = standard error; SD = standard deviation.
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A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor Pseudotumor Cerebri
#2 MeSH descriptor Sinus Thrombosis, Intracranial
#3 MeSH descriptor Intracranial Hypertension
#4 MeSH descriptor Papilledema
#5 (#1 OR #2 OR #3 OR #4)
#6 intracranial
#7 intra cranial
#8 intercranial
#9 inter cranial
#10 (#6 OR #7 OR #8 OR #9)
#11 hypertens* or pressur*
#12 increas* or elevat* or high*
#13 benign* or idiopathic* or secondary
#14 (#10 AND #11 AND #12 AND #13)
#15 pseudotumor or pseudo tumor* near cerebr*
#16 pseudoabscess* or pseudo abscess*
#17 otitic or toxic* near hydroceph*
#18 sinus near thrombosis
#19 meningeal near hydrop*
#20 (#15 OR #16 OR #17 OR #18 OR #19)
#21 (#5 OR #14 OR #20)

Appendix 2. MEDLINE (Ovid) search strategy

1 randomized controlled trial.pt.
2 (randomized or randomised).ab,ti.
3 placebo.ab,ti.
4 dt.fs.
5 randomly.ab,ti.
6 trial.ab,ti.
7 groups.ab,ti.
8 or/1-7
9 exp animals/
10 exp humans/
11 9 not (9 and 10)
12 8 not 11
13 exp pseudotumor cerebri/
14 exp sinus thrombosis intracranial/
15 exp intracranial hypertension/
16 exp papilledema/
17 or/13-16
18 intra?cranial.tw.
19 intra cranial.tw.
20 inter?cranial.tw.
21 inter cranial.tw.
22 or/18-21
23 (hypertens$ or pressur$).tw.
24 (increas$ or elevat$ or high$).tw.
25 (benign$ or idiopathic$ or secondary).tw.
26 22 and 23 and 24 and 25
27 ((pseudotumor or pseudo tumor$) adj3 cerebr$).tw.
28 (pseudoabscess$ or pseudo abscess$).tw.
29 ((otitic or toxic$) adj5 hydroceph$).tw.
30 (sinus adj3 thrombosis).tw.
31 (meningeal adj3 hydrop$).tw.
32 or/13-15
33 or/26-32
34 12 and 33
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The search filter for trials at the beginning of the MEDLINE strategy is from the published paper by Glanville et al (Glanville 2006).

Appendix 3. EMBASE (Ovid) search strategy

1 exp randomized controlled trial/
2 exp randomization/
3 exp double blind procedure/
4 exp single blind procedure/
5 random$.tw.
6 or/1-5
7 (animal or animal experiment).sh.
8 human.sh.
9 7 and 8
10 7 not 9
11 6 not 10
12 exp clinical trial/
13 (clin$ adj3 trial$).tw.
14 ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.
15 exp placebo/
16 placebo$.tw.
17 random$.tw.
18 exp experimental design/
19 exp crossover procedure/
20 exp control group/
21 exp latin square design/
22 or/12-21
23 22 not 10
24 23 not 11
25 exp comparative study/
26 exp evaluation/
27 exp prospective study/
28 (control$ or prospectiv$ or volunteer$).tw.
29 or/25-28
30 29 not 10
31 30 not (11 or 23)
32 11 or 24 or 31
33 exp brain pseudotumor/
34 exp cerebral sinus thrombosis/
35 exp intracranial hypertension/
36 exp papilledema/
37 or/33-36
38 intra?cranial.tw.
39 intra cranial.tw.
40 inter?cranial.tw.
41 inter cranial.tw.
42 or/38-41
43 (hypertens$ or pressur$).tw.
44 (increas$ or elevat$ or high$).tw.
45 (benign$ or idiopathic$ or secondary).tw.
46 42 and 43 and 44 and 45
47 ((pseudotumor or pseudo tumor$) adj3 cerebr$).tw.
48 (pseudoabscess$ or pseudo abscess$).tw.
49 ((otitic or toxic$) adj5 hydroceph$).tw.
50 (sinus adj3 thrombosis).tw.
51 (meningeal adj3 hydrop$).tw.
52 or/47-51
53 37 or 46 or 52
54 32 and 53

Appendix 4. ISRCTN search strategy

(benign or idiopathic) and intracranial hypertension
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Appendix 5. Clinicaltrials.gov search strategy

(Benign OR Idiopathic) AND Intracranial Hypertension

Appendix 6. ICTRP search strategy

Idiopathic Intracranial Hypertension

Benign Intracranial Hypertension

W H A T ' S   N E W

 

Date Event Description

3 August 2015 New search has been performed Issue 8, 2015: A new review team has taken over the update of
this review.

3 August 2015 New citation required but conclusions
have not changed

Issue 8, 2015: We performed updated searches in July 2015 and
two trials met the inclusion criteria (Ball 2011; Wall 2014).

 

H I S T O R Y

Protocol first published: Issue 1, 2002
Review first published: Issue 3, 2002

 

Date Event Description

10 August 2009 New search has been performed Issue 4, 2009: Updated searches yielded no new trials.

15 October 2008 Amended Converted to new review format.

19 May 2005 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

CL and GM conceived and designed the review (Lueck 2002; Lueck 2005).

Original review

CL wrote the protocol and discussed the search strategy with the Cochrane Eyes and Vision Group editorial team. He was responsible for
reading and assessing studies identified by the search (with regard to both inclusion criteria and quality), and for writing the definitive
review.
GM also read and assessed studies identified by the search (with regard to both inclusion criteria and quality), and assisted in the writing
of the definitive review.
CL coordinated the review and screened the search results.
CL and GM screened the retrieved papers against inclusion criteria, and appraised the quality of the papers.
CL wrote the review.

2015 update

RJP coordinated the review update.
RJP and AMHY screened the search results.
AABJ acted as a third party decision on screening disagreements.
RJP and AABJ screened retrieved papers against inclusion criteria and appraised the quality of the papers.
RJP, AVK, AMHY, MAH, AABJ and IPF wrote the review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We have updated the protocol of this review in line with current methodological expectations for Cochrane reviews. Therefore there are
some diEerences compared with the original published protocol. However, we did not use these updated methods in this review version
because only two trials met the inclusion criteria and we were unable to perform meta-analysis. We may use the updated methods in
future review updates.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acetazolamide  [*therapeutic use];  Antihypertensive Agents  [*therapeutic use];  Cerebrospinal Fluid Pressure  [drug eEects];  Headache
 [drug therapy];  Intracranial Hypertension  [*therapy];  Randomized Controlled Trials as Topic;  Visual Acuity;  Weight Loss

MeSH check words

Adult; Female; Humans; Male; Middle Aged
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