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Neuromyelitis Optica Spectrum Disorder Associated with 
Arterial Hypertension and Pityriasis Versicolor: A Novel 
Presentation?

Abstract
Neuromyelitis optica spectrum disorder (NMOSD) is a rare antibody-mediated disease of the CNS causing astropathy and leading to demyelination. It typically 
does affect the optic nerves and the spinal cord, especially in long segments, but other features are helpful for the diagnosis.

The disease has been reported to have associations with dermatological conditions such as pruritus and eczematous changes; this is thought to be because the 
skin and the CNS both have the same water channels, AQP4. Other reports have been made associating NMOSD with hypertension, as a side effect of the drugs 
or as comorbidity.

We report a young lady who showed NMOSD and previously unreported skin condition in association with it: Pityriasis Versicolor and hypertension in the young 
simultaneously. Based upon our literature review, we have not seen these three conditions in any one patient and hence felt it would be a noteworthy addition to 
the body of knowledge of this rare disorder.
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Abbreviations

AC: Anterior Chamber; APS: Area Postrema Syndrome; AQP-4: 
Aquaporin-4; AZA: Azathioprine; BBB: Blood-Brain Barrier; BMI: Body Mass 
Index; CDR: Cup Disc Ratio; CN: Cranial Nerves; CNS: Central Nervous 
System; CSF: Cerebrospinal Fluid; CT: Computed Tomography; EAAT2: 
Excitatory Amino Acid Transporter 2; ESR: Erythrocyte Sedimentation 
Rate; FBC: Full Blood Count; FC: Finger Counting; FDA: Food And Drug 
Administration; HIV: Human Immunodeficiency Virus; IL-6: Interleukin-
Six; IV: Intravenous; LETM: Longitudinally Extensive Transverse Myelitis; 
LFT: Liver Function Tests; LL: Lower Limbs; MMF: Mycophenolate Mofetil; 
MOG: Myelin Oligodendrocyte Glycoprotein; MRI: Magnetic Resonance 
Imaging; MS: Multiple Sclerosis; NLP: No Light Perception; NMO: 
Neuromyelitis Optica; NMO-IgG: Neuromyelitis Optica-Immunoglobulin G; 
NMOSD: Neuromyelitis Optica Spectrum Disorder; OCT: Ocular Cohesive 
Tomography; OD: Ocular Dextro; ON: Optic Neuritis; OS: Ocular Sinister; 
SLE: Systemic Lupus Erythematosus; RTX: Rituximab; UL: Upper Limbs; 
VA: Visual Acuity

Introduction

Background

Neuromyelitis optica spectrum disorder (NMOSD) is the term given 
to a rare autoimmune disorder that is characterized by inflammation and 
demyelination of the central nervous system (CNS).

Though typically it was thought to affect the optic nerves and the spinal 
cord, causing optic neuritis and myelitis, respectively, recent advances have 

led us to appreciate that the clinical manifestations are much more diverse-
in addition to those already mentioned to include the brainstem.

While NMOSD does occur globally, it has a higher prevalence among 
blacks, Asians, and Caucasians in descending order [1].

The aetiology of NMOSD, despite much research, is still unclear; 
however, recent investigations on immunopathogenesis brought to light the 
Antibodies Aquaporin-4 (AQP-4) and myelin oligodendrocyte glycoprotein 
(MOG), which have contributed significantly to the understanding and thus 
management of this disease spectrum [1-3].

There have been reported cases of NMOSD with other autoimmune 
systemic diseases such as Sjogren syndrome, Systemic Lupus 
Erythematosus (SLE) [2], rare cutaneous manifestations [4,5] and even 
hypertension [6]. Here we report a patient with NMOSD associated with 
cutaneous disease and hypertension as her presenting complaints.

Literature Review

Definition and history

Neuromyelitis Optica (NMO) was first reported in the literature in 1870 
by Allbutt, et al. [7]. Then in 1894, Eugene Devic and his doctoral student 
Fernand Gault described the first series of cases, sixteen of which were 
thus also referred to as Devic’s disease [8]. Finally, in 2004, the putative 
antigenic target, the aquaporin-4 water channel, was discovered and would 
shed light on the pathophysiology and eventually leading to NMO being 
removed from the umbrella of Multiple Sclerosis (MS) and got a new banner 
title subsequently-NMOSD [8].
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associated to severe loss of visual acuity, ocular pain, and poor recovery 
(<6/60) which serve to identify the ophthalmological disorder.

In most of cases, the area postrema syndrome (APS) is characterized 
by intractable nausea, hiccups and vomiting due to swelling to the emetic 
reflex centre situated in the rhomboid fossa of the fourth ventricle. Some 
patients present gastroenteritis or cyclical vomiting syndrome at the 
beginning of the NMOSD manifestations.

Acute brainstem syndromes: Overlaps with APS but also include 
patients who present with oculomotor dysfunction (e.g., diplopia and 
nystagmus), or other cranial nerve palsies, depending on location.

Hypothalamic periventricular regions contain highest APQP4 
expressions and bilateral involvement may affect hypothalamic hypocretin 
neuronal function.

Several cases of narcolepsy have been reported with diencephalic 
lesions and low cerebrospinal fluid (CSF) hypocretin levels. Although NMO 
might suggest exclusive spinal cord and optic nerve inflammation, brain 
involvement can be seen in 60% of patients, though most observed changes 
are nonspecific. Although, cerebral lesions may be asymptomatic in many 
cases epileptic seizures, corticospinal tract lesions and encephalopathy 
can be seen and can be identify as enhancement lesions in MRI with 
contrast and even mistaken for a primary brain malignancy. Because of 
high expression of AQP4 in the peri ependymal areas around the ventricular 
system then characteristic lesions on the regions can be observed.

Diagnostic criteria

As a general agreement, additional MRI requirements for NMOSD 
without AQP4-IgG and NMOSD with unknown AQP4-IgG status [12].

Acute ON requires brain MRI showing normal findings or only 
nonspecific white matter lesions, OR general optic nerve MRI with T2-
hyperintense lesion or T1-weighted gadolinium-enhancing lesion extending 
over ON length or involving optic chiasm.

Acute myelitis: requires associated intramedullary MRI lesion extending 
over >3 contiguous segments (LETM) OR >3 adjacent components of focal 
spinal cord atrophy in patients with a history compatible with acute myelitis.

Diagnosis of APS is accepted only if associated dorsal medulla lesions 
are present. Acute brainstem syndrome requires associated peri ependymal 
brainstem lesions.

NMOSD and dermatological diseases

According to Misery, the literature has poorly reported NMOSD and 
dermatological issues. However, they acknowledge that NMOSD can 
cause neuropathic pruritus and be associated with other autoimmune 
conditions [5]. Neuropathic pruritus is usually associated with peripheral 
nerve disorders; however, NMOSD is one of the few central nervous 
system disorders that leads to it. In addition, this pruritus is associated 
with allodynia, hyperesthesia, and hypoesthesia, among others [5]. Other 
cutaneous manifestations include:

• Reynaud’s phenomenon.

•  Xerosis.

• Secondary eczematous changes usually complicate anhidrosis.

• Erythematous rash in the presence of rotavirus infection.

Some explanation is that the pathogenesis of the diseases shares 
some similarities but is not thoroughly investigated and clear. For example, 
the mammalian skin also contains Aquaporin-4 channels, and their damage 
might lead to poor wound healing and cutaneous tumorigenesis, but most 
interestingly, atopic dermatitis [4].

NMOSD and arterial hypertension

A study by Chen and colleagues found that in the acute phase of 
NMOSD, patients did high blood pressure (BP) [6]. In comparison, another 

NMOSD is a well-known autoimmune disease of the Central 
Nervous System (CNS) associated with a characteristic pattern of 
astrocyte dysfunction and loss, resulting in secondary demyelination and 
neurodegeneration [9].

Usually, it is associated with a severe poor prognosis, and the disease 
though initially to be monophasic. Many published of cases since its 
discovery have indicated that there is an occurrence of frequent and severe 
relapses that contribute to disability over time [8,9].

Pathogenesis

AQP4 is localized mainly in the foot processes of the astrocytes at the 
blood-brain barrier (BBB). Other parts where they are found include the 
collecting ducts of the kidneys, parietal cells in the stomach, airways, and 
secretory glands and the skeletal muscles [8].

A serum biomarker called Neuromyelitis Optica (NMO)-immunoglobulin 
G (IgG), which targets Astrocytic (AQP4) water channels [10] and 
cell membranes expressing AQP4, was discovered and attributed to 
demyelination if IgG targets astrocytic Ranvier node processes [11].

AQP4 antibodies are produced chiefly in the periphery (though not 
exclusively), and their pathogenic effects are primarily seen in the CNS, 
especially in the NMOSD.

NMO-IgG increases the BBB permeability by accessing the intrathecal 
compartment behind the BBB and allowing the action of a non-AQP4 
endothelial-specific immunoglobulin [12]. In the laboratory studies 
conducted by Takeshita, they reported that NMO-IgG binding to the 
astrocyte AQP4 selectively induced its internalization and the production of 
IL-6. The astrocytes also express IL-6 in neuroinflammation, downregulating 
endothelial cells functioning tight junction molecules and decreasing barrier 
function [12].

Specific AQP4 depletion, with or without concomitant myelin loss, 
localized vasculocentric IgG, IgM, and complement deposits, significant 
oedema, and inflammation are features of characteristic CNS lesions. 
Astrocytic membranes are still intact without complement, but AQP4 
is endocytosed, resulting in the simultaneous loss of Na+-dependent 
glutamate transport and excitatory amino acid transporter 2 (EAAT2) [10].

The binding of NMO-IgG to astrocytic AQP4 starts several potentially 
neuropathogenic pathways, including complement activation, down-
regulation of AQP4 and EAAT2, and disturbance of glutamate homeostasis 
[10].

As a result, the astrocyte is rendered helpless, ultimately losing support 
for neighbouring cells, including oligodendrocytes and neurons, following 
granulocyte infiltration, oligodendrocyte destruction and demyelination 
occur [8].

Clinical features

The affected regions of the CNS are seen where AQP4 is most 
abundantly expressed such as spinal cord (Longitudinally Extensive 
Transverse Myelitis (LETM)), Optic Nerve (optic neuritis), dorsal aspect of 
medulla oblongata leading to Area Postrema Syndrome (APS), Brainstem 
(Acute Brainstem Syndromes), and Thalamus/Hypothalamus (Acute 
Diencephalic Syndromes, e.g., Symptomatic Narcolepsy). Attacks are 
frequently severe and often reach a nadir in less than a week.

LETM is the most typical presentation of NMOSD and is rare in multiple 
sclerosis. It typically consists of inflammation affecting the central grey 
matter, extending over three or more contiguous vertebral bodies. LETM 
often present like paraplegia or tetraplegia depending on the spinal cord’s 
involvement. A sensory disorder and bladder involvement are useful 
distinguishing features from other causes of rapid evolving weakness such 
as Guillain-Barré syndrome.

Optic neuritis (ON): Typically present as longitudinally extensive 
lesions with a preference for posterior segments of the nerve close to the 
ventral aspect of the chiasm. ON usually affect the optic nerve bilaterally 
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Case Presentation

We present a 22-year-old female of African descent who is right-
handed, who was referred to our hospital from a peripheral district hospital 
with a two days history of a sudden loss of vision bilaterally, and inability to 
ambulate; she had also assessed as a newly diagnosed hypertensive with 
repeated readings ranging from 180/113-215/120.

The patient was previously well and had no ophthalmoplegia, 
headaches, nausea, vomiting, and no bladder, bowel issues or even 
any illnesses, vaccinations, or surgeries in the preceding weeks. She is 
nulliparous and does not use contraceptives. No history of weight gain or 
trauma recently. She has no positive family history, and she is of sober 
habits.

On examination, a bed-bound patient with hypopigmented patches 
and scaling involving the face, trunk, and upper arms. She had high blood 
pressure of 159/110 heart rate of 60 bpm. A focused CNS examination 
revealed an awake patient, oriented to time, place, person, and situation, 
with intact higher functions. Nil meningism and all other cranial nerves except 
CN II were normal. Figures 1 and 2 shows abnormalities on fundoscopy.

CN II OD VA-NPL, dense and quiet anterior chamber (AC) with a 
pharmacodilated pupil of 6.5 mm. Fundoscopy showed grade III disc 
oedema with engorged vessels, retinal haemorrhages, flame-shaped 
haemorrhages superiorly and cotton wool spots around the disc and 
macula. OS VA – FC at 1 m, dense and quiet AC, with a Pharmacodilated 
pupil of 6.5 mm, fundoscopy showed no disc oedema, cotton wool spots 
and exudates around the disc and macula, engorged vessels, and flame-
shaped haemorrhages (Figure 3).

study considered hypertension one of the most common comorbidities 
to NMOSD [7]. Both studies did look at different factors such as the use 
of certain medications like glucocorticoids in the acute phase, BMI, and 
others. While no conclusive evidence exists, many correlations are evident, 
and many more studies are warranted without doubt [6,7]. 

Management

The treatment must be considered in two ways: acute management and 
long-term therapy.

The acute treatment of an NMOSD attack is the use of IV 
methylprednisolone for five days which is then converted to oral 
prednisolone given at 1 mg/kg and then gradually tapered over months. All 
the literature advocates early treatment, especially for neurological deficits. 
Nevertheless, in patients with no improvement to oral corticosteroids 
steroids then IV methylprednisolone and five cycles of plasma exchange 
(PLEX) are a viable option [13].

There is evidence that PLEX is effective as a first-line treatment 
for relapses, especially myelitis, but prospective randomized trials are 
necessary to support this claim [14]

The prognosis for relapsing NMO is poor; medication, frequently involving 
immunosuppression, is required as early in the disease’s progression as 
feasible to prevent attack-related impairment [15]. For relapse prevention, 
efficient immunosuppression is the gold standard of therapy. In individuals 
with NMO and NMOSD, initial drugs of choice are rituximab, Mycophenolate 
Mofetil (MMF), and, to a lesser extent, azathioprine which considerably 
lowers relapse rates. Patients who fail to achieve remission are switched 
from one drug to another [16].

Abbadessa, reviewed all the studies aimed at the retreatment of 
NMOSD. They reported that the retreatment schedule for RTX in NMOSD 
has not yet been determined, and the presented studies indicated that 
CD27+ B cells might be helpful biomarkers to guide retreatment in AQP4-
IgG positive patients. They recommended further studies to identify factors 
influencing anti-CD20 therapy effectiveness to adjust the dosage and 
treatment schedules [17].

The therapy of NMOSD patients with RTX, MMF, and AZA is associated 
with fewer relapses and an improvement in disability, according to the 
findings of a systematic review and meta-analysis by Jia Ma, there was no 
significant difference in the effects of the three drugs on lowering Expanded 
Disability Status Scale scores, but RTX significantly decreased annual 
relapse rate in comparison to the other drugs [18].

According to the PREVENT trial, individuals with anti-AQP4 
immunoglobulin G-positive (AQP4+) NMOSD have a lower adjudicated 
relapse risk when taking eculizumab, a terminal complement inhibitor and 
consistently more effective than placebo at reducing the probability of 
relapse in a variety of clinically pertinent AQP4+ NMOSD patient subgroups 
in PREVENT, with no noticeable increase in the rate of serious infection 
[19]. It was the first treatment approved by the United States Food and Drug 
Administration (FDA) to manage NMOSD [20,21].

Should consider general management measures as well. For example, 
when the patient remains bedridden, thromboprophylaxis must be 
administered. In addition, there are chances that the patient may experience 
neuropathic pain and tonic spasms following transverse myelitis, and in those 
situations, low dose carbamazepine has been useful [22]. A multidisciplinary 
approach is also advocated for, especially as we have seen that NMOSD can 
occur with other diseases, viz dermatological conditions, hypertension, and 
connective tissue disorders, to mention a few; the ophthalmologists must 
be involved for their invaluable input as well. However, the multidisciplinary 
approach extends not only to managing physicians but also to the extent 
of physiotherapists and occupational therapists for physical rehabilitation. 
In addition, social services and psychologists are vital, especially as many 
patients and their loved ones need to fully understand the weight of the 
disease’s burden and the importance of compliance and regular follow-ups 
with the neurologist.

Figure 1.  Right eye fundoscopy pic showing flame shape haemorrhages, cotton 
wool spots and exudates. Macular edema. Pale disc with blurred edges and 
engorged vessels.

Figure 2.  Left eye fundus picture showing flame shape hemorrhages, exudates, 
and cotton wool spots. Macular edema. Disc CDR 0,3.

J  oseph S, et al. 
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C-reactive protein 1 mg/L <3 mg/L
Erythrocyte 
sedimentation rate

8 mm/h 0-10 mm/hr

Total protein 74 g/L 60-78 g/L
Total Bilirubin <9 µmol/L 5-21 µmol/L
Alkaline phosphatase 65 U/L 42-98 U/L
Aspartate transaminase 26 U/L 13-35 U/L
Alanine transaminase 30 U/L 7-35 U/L
Total cholesterol 3.71 mmol/L <4.5 mmol/L
HbA1C 6.10% <7%
International normalized 
ratio

1.01 1

D-dimer 0.1 mg/L 0.00-0.25 mg/L
Rheumatoid factor 10 IU/ml <20 IU/L
Vitamin B12 231 pmol/L 145-569 pmol/L
Thyroid stimulating 
hormone

0.99 IU/mL 0.27-4.2 Miu/l

Anticardiolipin negative  
antibody Protein S 66 IU/dl 55-123 IU/dl
Protein C 111 IU/dl 70-130 IU/dl
Angiotensin converting 
enzyme

38 IU/L 8-53 IU/L

Interleukin-6 It was no performed  
Anti-streptolysin O titer 88 IU/ml <200 IU/L
Toxoplasmosis Gondi 
IgG antibody 

Negative  

Cytomegalovirus IgG 
antibody 

Negative  

Rubella IgG antibody Negative  
Rubella IgM antibody Negative  
Cytomegalovirus IgM 
antibody 

Negative  

C3 1.2g/L (0.9-1.8 g/L)  
C4 0.2g/l (0.1-0.4 g/L)  
Antinuclear antibody Negative  
Anti-double strand DNA Negative  
antibody Anti-RNP 
antibody

Negative  

CT Brain was grossly within normal parameters. MRI brain and 
spine: showed bilateral periventricular and juxtacortical and white matter 
high signal on T2/Flair and low on T1W, no enhancement post-contrast. 
Similar lesions were noted in the temporal lobe. Images of the spinal 
cord confirmed generalized helicoid atrophy with no abnormal cord signal 
(Figures 5-10)

The motor exam showed Upper Limbs (UL) were normal; however, 
Lower Limbs (LL), while the inspection was average power, was 4/5 
proximally and 3/5 distally, with spastic tone (hypertonia) and 4+ reflexes 
(Hyperreflexia with clonus) in the ankles. Babinski’s sign was present 
bilaterally. Sensory and Coordination were intact globally, and gait could 
not be assessed.

Plain lumbosacral X-rays showed no remarkable abnormalities (Figure 4).

Results and Discussion 

Blood work of note

HIV ELISA negative, negative antibody screen, AQP-4 IgG Negative. 
Lumbar puncture with opening pressure of 18 cm H2O, CSF protein of 0.14 
mmol/L, CSF IgG 679 (Borderline), the rest of the investigation results can 
be seen in Table 1.

Table 1. Parameters measured in patient’s blood tests.

Variable Patient value Normal range
White cell count 7.10 × 109/L 3.9-12, 6 × 109/L
Hb 13.4 g/dl 12-15 g/dl
Platelets 379 × 109/L 186-454/L
Sodium 140 mmol/L 136-145 mmol/L
Potassium 4.1 mmol/L 3.5-5.1 mmol/L
Chloride 101 mmol/L 98-105 mmol/L
Urea 5.8 mmol/L 2.1-7.1 mmol/L
Creatinine 68 µmol/L 48-90 µmol/L
Calcium 2.0 mmol/L, 2.15-2.5 mmol/L
Magnesium 0.74 mmol/L, 0.63-1.05 mmol/L
Phosphate 1.32 mmol/L 0.78-1.42 mmol/L
Ferritin 22 ng/ml 11-307 microgram/L

Figure 3.  Self-explanatory fundoscopy images of both eyes.

Figure 4.  Plain X-rays of the lumbosacral region. Posteroanterior and lateral views.

Figure 5.  MRI image post contrast, coronal view. Note: See arrow indicating 
periventricular hypodensity.

J  oseph S, et al. 
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We performed an MRI of the ON which confirmed lesions in the intra-
orbital segment of the ON, which appeared swollen, with a high T2 signal. 
These high T2 signal persisted, and the ON appeared atrophied rather than 
swollen (Figure 11).

The last images study done was the Optical Coherence Tomography 
(OCT) as a non-invasive imaging test. Light waves to take cross-section 
pictures of retina’s patients were used to see each of the retina’s distinctive 
layers which allowed to map and measure their thickness (Figures 12 and 13).

Figure 6.  MRI image, axial view. Note: See arrow indicating periventricular 
hypodensity.

Figure 9.  T1W SAG view. Following the intravenous administration of gadolinium- 
diethylenetriaminepentaacetic acid (Gd-DTPA). Note: See arrows to indicate the 
LETM. Pre and post contrast.

Figure 7.  MRI image.T2W_TSE SPIR coronal view. Note: See arrow showing 
periventricular lesion. Figure 10.  MRI image showing signs of extensive cord atrophy.

Figure 11.  MRI image T2W_3D_SPIR of the optic nerves. Arrows showing LETM 
of the nerves.

Figure 8.  MRI of the cervico-thoracic region. T2W_TSE_MT lateral view. Note: 
See arrows indicating signs of transverse and longitudinal extensive myelitis.

J  oseph S, et al. 
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especially the neurologist (for obvious reasons) but also for the internal 
medicine physicians and dermatologists. While it would be easy to miss 
the diagnosis, we made had the patient’s issues been dealt with in silos, a 
high index of suspicion needs to be maintained to understand the possible 
underlying pathology fully.

While we did not find any study linking fungal skin infections associated 
with NMOSD characterized by brain, ON and spinal cord demyelinating 
lesios, we found viral infections implicated; thus, further scrutiny is warranted 
to establish if the fungal infection would damage the AQP4 channels.

It is the first case where a patient has both cutaneous and hypertension 
associated with NMOSD.
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