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ABSTRACT

Objectives: This study aimed to explore the clinical significance of anemia in patients with idiopathic intracranial hypertension 
(IIH).

Patients and methods: This retrospective study was performed on 101 consecutive patients with IIH between 
January 2018 and January 2023. All patients had a complete blood count at the time of admission. Two groups were formed 
according to the presence of anemia: 32 female patients (mean age: 40±9.6 years; range, 24 to 62 years) with anemia were included 
in Group 1, and 69 patients (65 females, 4 males; mean age: 40±12.1 years; range 18 to 65 years) without anemia were included 
Group 2. The groups were analyzed to identify differences in demographic data and visual functions.

Results: There was no statistically significant difference in the proportion of female patients (p=0.304), age (p=0.914), and body 
mass index (29.6±5 vs. 31.8±5.7 kg/m2; p=0.070) between Groups 1 and 2. Groups 1 and 2 were not statistically different in terms 
of visual acuity (0.9±0.2 vs. 0.9±0.2 logMAR; p=0.586), retinal nerve fiber layer thickness (128.4±60.8 vs. 136.8±64.8 μm; p=0.602), 
visual field mean deviation (–4.3±4.8 vs. –5.1±4.7 dB; p=0.280), and the need for medical treatment (32 of 32 vs. 68 of 69; p=0.715). 

Conclusion: The elucidation of the etiology of IIH is warranted given its propensity to induce severe visual impairment. This 
study suggested that there was no direct causal relationship between anemia and IIH. Prospective studies in the future could 
provide further confirmation of our findings
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Idiopathic intracranial hypertension (IIH) is an 
uncommon neurological condition characterized by 
elevated intracranial pressure without any detectable 
underlying cause and is the idiopathic form of 
the current umbrella term “pseudotumor cerebri 
syndrome.”[1] This condition predominantly impacts 
young, overweight females of reproductive age, 
although it can also affect males and children.[2,3] 
The most common clinical symptoms are headache, 
transient visual disturbances, dizziness, pulsating 
tinnitus, and papilledema, which is the hallmark 
of IIH.[4] Although the precise mechanisms of 
the pathophysiology are not fully understood, 
numerous risk factors have been recognized, 
including obesity, female sex, hormonal fluctuations, 
and certain medications such as tetracyclines and 

corticosteroids.[5,6] Since papilledema, which occurs 
due to increased intracranial pressure, can lead 
to permanent vision loss, prompt and appropriate 
treatment of IIH is essential. In this regard, there 
are symptomatic treatments with therapeutic agents 
(acetazolamide and alternative agents, such as 
furosemide and topiramate) and surgical treatment 
methods (cerebrospinal fluid [CSF] shunting, venous 
sinus stenting, and optic nerve fenestration) that can 
be selected individually for each patient.[7]

Anemia is a common blood disorder 
characterized by a lack of red blood cells or 
hemoglobin, resulting in a reduced ability of the 
blood to carry oxygen. It can have various causes, 
including nutritional deficiencies (e.g., a lack of 
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essential nutrients such as iron, vitamin B12, or folic 
acid), chronic diseases (e.g., chronic kidney disease, 
cancer, or inflammatory diseases) and genetic 
diseases (e.g., sickle cell anemia or thalassemia).[8]

The relationship between IIH and anemia has 
been a topic of interest in recent years. Although 
several studies suggested a possible link between 
the two conditions, no definitive underlying 
mechanism was identified.[9-22] Therefore it is not 
yet clear whether anemia, which is a common 
general health problem in society, is a concomitant 
condition in a rare disease such as IIH or whether 
it plays a role in the etiology.

Identifying risk factors for IIH is crucial as 
headaches can severely interfere with activities of 
daily living and lead to severe vision loss. This 
study aimed to investigate the possible relationship 
between anemia and visual function in patients with 
idiopathic IIH.

PATIENTS AND METHODS

This retrospective study was performed on 
101 patients who were diagnosed with IIH by 
the neuroophthalmology outpatient clinic at the 
Bağcılar Training and Research Hospital between 
January 2018 and January 2023. Friedman et al.’s[23] 
diagnostic criteria were applied in the diagnosis 
of IIH. Demographic data, medical history, clinical 
signs and symptoms on admission, body mass 
index (BMI), neuroophthalmological examination, 
and CSF opening pressure measured through 
lumbar puncture (LP) at the stage of diagnosis, 
and the type of treatment (acetazolamide or 
topiramate) after diagnosis (started at any time 
during the follow-up) were extracted from the 
hospital data system. A written informed consent 
was obtained from each patient. The study protocol 
was approved by the Bağcılar Training and Research 
Hospital Non-Interventional Clinical Research Ethics 
Committee (date: 22.12.2023, no: 2023/10/087). 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Neuroophtha lmolog ica l  examinat ion 
parameters performed 24 h before LP included 
best-corrected visual acuity using the Snellen 
chart, mean deviation (MD) of the visual field using 
the Humphrey 30-2 method, and peripapillary 
retinal nerve fiber layer (RNFL) thickness using 
optical coherence tomography. The mean RNFL 
thickness was determined using spectral domain 
optical coherence tomography (Heidelberg 
SPECTRALIS OCT; Heidelberg Engineering, 

Heidelberg, Germany) around the circumference 
of a circle with a diameter of 3.45 mm in the 
center of the optic nerve head. The CSF opening 
pressure was measured in all patients through LP 
in the lateral decubitus position after intracranial 
lesions and hydrocephalus were excluded by 
using brain magnetic resonance imaging. Magnetic 
resonance venography was performed to exclude 
cerebral venous thrombosis.

Hemoglobin, hematocrit, mean corpuscular 
volume, and mean corpuscular hemoglobin 
concentration results as part of the complete 
blood count were performed during the diagnostic 
work-up in our hospital and recorded retrospectively. 
Anemia was diagnosed based on a hemoglobin 
concentration <13 g/dL in males and <12 g/dL in 
nonpregnant females, as defined by the World 
Health Organization.[24] The patients were evaluated 
in two groups according to the presence of 
anemia: 32 female patients (mean age: 40±9.6 years; 
range, 24 to 62 years) with anemia were included in 
Group 1, and the remaining 69 nonanemic patients 
(65 females, 4 males; mean age: 40±12.1 years; 
range, 18 to 65 years) were included in Group 2. 
Patients with additional ocular or other systemic 
diseases and insufficient information on diagnosis 
at retrospective evaluation were excluded from the 
study.

Statistical analysis

Data were analyzed using IBM SPSS version 29.0 
software (IBM Corp., Armonk, NY, USA). Frequencies 
and percentages were reported for categorical 
data, while the mean, standard deviation, median, 
minimum, and maximum values were reported 
for continuous data. Comparisons between groups 
were performed using the Mann-Whitney U test 
for continuous variables and the chi-square test or 
Fisher’s exact test for categorical variables. To assess 
differences in measures between groups while 
adjusting for BMI effects, Quade nonparametric 
analysis of covariance was used. A p-value <0.05 was 
considered statistically significant.

RESULTS

The groups showed no significant difference 
in age at the onset of the disease (p=0.914) or in 
the proportion of female patients (p=0.304). The 
mean BMI was 29.6±5 in Group 1 and 31.8±5.7 in 
Group 2, with no significant difference between the 
groups (p=0.070). Table 1 provides the demographic 
details of each group.
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The predominant symptoms in both groups 
included headache (84.4% in Group 1 vs. 87% 
in Group 2, p=0.762), followed by pulsatile 
tinnitus (56.3% vs. 44.9%, p=0.398), transient 
visual obscuration (18.8% vs. 11.6%, p=0.363), 
blurred vision (6.3% vs. 10.1%, p=0.715), diplopia 
(12.5% vs. 5.8%. p=0.259), nausea (9.4% vs. 5.8%, 
p=0.676), and vomiting (9.4% vs. 2.9%, p=0.323). 
No significant differences were found between the 
groups concerning initial symptoms, as shown in 
Table 1.

According to LP results, the mean CSF opening 
pressure was 33.3±7.4 cmH2O in Group 1 and 
33.2±8.3 cmH2O in Group 2, with no significant 
difference (p=0.888; Table 1).

Treatment with topiramate was more prevalent 
in Group 2, with a statistically significant difference 
between the groups regarding treatment approaches 
(p=0.035; Table 1).

Regarding visual function, the mean logMAR 
visual acuity score was 0.9±0.2 for both groups, 

TABLE 1
The demographic characteristics the groups (n=101)

Group 1 (n=32) Group 2 (n=69)

Variables n % Mean±SD Median Min-Max n % Mean±SD Median Min-Max p

Age (year) 40±9.6 39 24-62 40±12.1 41 18-65 0.914*

Sex
Male
Female

0
32

0
100

4
65

5.8
94.2

0.304**

BMI (kg/m2) 29.6±5 29.5 21.5-39.7 31.8±5.7 31.6 22.5-46 0.070*

Symptoms
Headache
Pulsatile tinnitus
TVO
Blurred vision
Diplopia
Nausea
Vomiting

27
18
6
2
4
3
3

84.4
56.3
18.8
6.3
12.5
9.4
9.4

60
31
8
7
4
4
2

87
44.9
11.6
10.1
5.8
5.8
2.9

0.762**
0.398**
0.363**
0.715**
0.259**
0.676**
0.323**

Hemoglobin (g/dL) 10.6±1.4 11 7-11.9 13.5±1 13.3 12.1-16.4 <0.001*

Hematocrit (%) 34±3.7 34.9 24.4-39.5 40.4±2.6 40.2 34.1-48.7 <0.001*

MCV (fL) 77.1±9.5 77.1 57-95.1 86.4±4.3 86.5 77.6-101.7 <0.001*

MCHC (g/dL) 31.2±2.2 31.4 26.5-38.5 33.3±1.3 33.3 30.1-39.6 <0.001*

Ferritin 15.3±11.8 11.9 1.5-52.1 32.2±26.8 26.2 2.3-128.4 <0.001*

CSF pressure (cm/H2O) 33.3±7.4 32.5 20-50 33.2±8.3 32 12-60 0.888*

Medical treatment
Acetazolamide
Topiramate

32
32
13

100
100
40.6

68
63
45

98.6
91.3
65.2

1.000**
0.173**
0.035**

Follow-up period (mo) 31.5±18.6 24 4-60 32.4±22.3 26 2-77 0.953*

SD: Standard deviation; BMI: Body mass index; TVO: Transient visual obscuration; MCV: Mean corpuscular volume; MCHC: Mean corpuscular hemoglobin 
concentration; CSF: Cerebrospinal fluid; * Mann-Whitney U test; ** Pearson chi-square or Fisher exact test.

TABLE 2
Visual functions of the groups (n=101)

Group 1 (n=32) Group 2 (n=69)

Variables Mean±SD Median Min-Max Mean±SD Median Min-Max p p**

Visual acuity LogMAR 0.9±0.2 1 0.4-1 0.9±0.2 1 0.2-1 0.586* 0.378

Visual field MD (dB) –4.3±4.8 –2.7 –19-2.9 –5.1±4.7 –3.7 –19.3-2.8 0.280* 0.516

RNFL (μm) 128.4±60.8 111 39-261 136.8±64.8 112 41-378 0.602* 0.638

SD: Standard deviation; RNFL: Retinal nerve fiber layer; MD: Indicates mean deviation; * Mann-Whitney U-test; ** Quade Nonparametric ANCOVA (adjusted 
body mass index).
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indicating no significant difference (p=0.586). The 
MD of the visual field was –4.3±4.8 dB in Group 1 
and –5.1±4.7 dB in Group 2, without significant 
differences (p=0.280). The mean RNFL thickness 
was 128.4±60.8 μm in Group 1 and 136.8±64.8 μm 
in Group 2. When adjusting for the influence 
of BMI, no significant difference was observed 
between the groups in terms of RNFL thickness 
(p=0.602), as shown in Table 2.

DISCUSSION

A link between IIH and anemia has been 
suggested by numerous clinical observations of 
severe anemia and the subsequent development of 
papilledema in the literature.[9-16] It was reported 
that in some of these cases the papilledema 
resolved only after rapid correction of the 
anemia.[9-11] Although case reports suggested 
an association between the two conditions, a 
small number of further studies were conducted 
with conflicting results, possibly due to different 
methodologies. In our study investigating the 
relationship between IIH and anemia, we divided 
patients with IIH into those with and without 
anemia and found that anemia had no effect on 
demographic characteristics and visual function.

Lin et al.[17] compared patients with IIH and a 
matched control group and reported that there 
was no difference in complete blood count values, 
emphasizing that anemia was not more common in 
patients with IIH. However, Sverdlichenko et al.[18] 
showed that the prevalence of anemia was higher 
in patients with IIH than in neuroophthalmology 
patients without IIH. Furthermore, according to 
the results of the meta-analysis by Yu et al.,[19] 
anemia was significantly more common in patients 
with IIH than in control patients, and case reports 
indicated a direct correlation.[9-16]

As in our study, there are few studies that 
include detailed visual functions in patients with 
IIH with and without anemia. Ma et al.[20] showed 
that in patients with IIH and anemia, correcting 
the anemia in addition to lowering the CSF 
pressure led to a significant improvement in visual 
acuity and a shorter duration of disease compared 
to nonanemic IIH patients. Sverdlichenko et 
al.[21] reported that among 123 patients with IIH, 
patients with anemia had poorer visual function 
at the beginning of the disease and worse 
visual outcomes than patients without anemia. 
In contrast, Vosoughi et al.[22] conducted a study 
on 143 patients with IIH and found no statistical 

difference between cohorts with and without 
anemia in terms of variables such as sex, age, BMI, 
visual acuity, RNFL thickness, MD of visual field, 
and need for treatment, which is consistent with 
our findings.

Our study showed that topiramate was more 
frequently required as an alternative treatment 
in patients without anemia than in patients with 
anemia with a statistically significant difference. 
Although there was no statistically significant 
difference, MD of visual field and RNFL thickness 
values of patients without anemia were worse than 
patients with anemia. In addition, the BMI values 
of these patients were higher. Considered together 
with the visual findings, alternative treatment 
agents may have been required to control IIH at 
that time.

Idiopathic intracranial hypertension is a 
heterogeneous disease with a variety of possible 
contributing factors. While some cases may be 
linked to specific risk factors or comorbidities, 
the underlying mechanisms of IIH are not fully 
understood in many cases. Therefore, it is 
possible that anemia plays a role in some cases 
of IIH but not in others, further complicating 
the attempts to establish a direct link between 
the two conditions. It is noteworthy that 30% of 
our patients had anemia. Although IIH mainly 
affects women of childbearing age, they may 
be more susceptible to anemia due to blood 
loss from menstruation, which is consistent with 
the characteristics of this age group. If both 
conditions occur in the same person, this could 
be due to shared risk factors such as obesity or 
certain medications rather than a direct causal 
link between anemia and IIH.

This study was limited by the retrospective 
design and the small number of patients with IIH 
and anemia.

In conclusion, the elucidation of the etiology 
of IIH is warranted given its propensity to induce 
severe visual impairment. In our study, a direct 
causal relationship between anemia and IIH could 
not be established. Prospective studies may provide 
further confirmation of our findings.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.
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