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3.1 Finding an NMO specialist

) QUiCk REad

Finding a clinician that you feel comfortable with 
and confident in is your personal decision.  Clinicians 
specializing in NMO diagnosis or treatment may be 
viewed by visiting GJCF’s Mapping NMO online at: 
www.guthyjacksonfoundation.org/mapping-nmo. 

There are several ways to locate an NMO specialist. 
Physician referrals and word of mouth are two methods. 
Additionally, The Guthy-Jackson Charitable Foundation 
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) QUiCk REad

Treatment of NMO requires careful diagnosis 
and consideration by the neurologist and clinical 
team.  Depending on the unique factors of a given 
case, different approaches may be used to manage 
different patients.  Medical approaches used to help 
treat NMO can include steroids, plasma exchange 
(PLEX), immunoglobulins, immune suppression with 
medications and alternative therapies.

At present there is no definitive “cure” for NMO.  
Therefore, effective treatment is the focus of clinical care, 
which may differ from patient to patient.  Optimal NMO 
treatment considers many factors, including: 

 ■ Accurate and early diagnosis of NMO and other 
associated illnesses

 ■ Treating the initial episode promptly and appropriately 

 ■ Anticipating or treating relapses quickly and effectively

 ■ Managing any long-term symptoms resulting from 
relapse  

 ■ Minimizing conditions that may trigger future relapses 

Managing the First Episode of NMO

The first episode (incidence) of NMO can be a 
confusing and frightening experience.  Often times this 

(GJCF) maintains a current online directory of NMO 
clinicians worldwide. To locate an NMO specialist, visit the 
foundation’s website section called “Connect the Docs” at: 
www.guthyjacksonfoundation.org/mapping-nmo.  To locate 
an NMO clinician, choose a country and state or province 
from the drop-down menu. 

Other ways to find NMO clinicians are to visit 
NMOtion and Spectrum, the foundation’s online 
NMO community resource sections, at:  
nmotion.guthyjacksonfoundation.org and 
www.spectrum.guthyjacksonfoundation.org, 
and the foundation’s Facebook page at:  
www.facebook.com/guthyjacksonfoundation.

Mapping NMO is a source of information only. GJCF 
does not lend endorsement to any clinicians or 
physicians presented on Mapping NMO.

3.2 Medical Treatment of NMO
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prepared for blood tests, imaging (e.g.  MRI or CT scans), 
or perhaps a lumbar puncture (see section 1.6).  These 
tests are generally extremely safe, and can be done 
relatively quickly.

If NMO or another inflammatory condition is detected 
in the optic nerves or central nervous system (CNS), 
steroids are normally one of the first medicines to be 
given.  For acute or severe cases, this medicine is given 
through a vein.  The neurologist may admit the patient 
into the hospital during an acute episode, to deliver 
IV medications, facilitate diagnostic tests, and provide 
close observation.  Depending on results of blood or 
lumbar puncture tests, the clinical team may recommend 
other immediate treatment as well.  For example, a 
process to remove harmful antibodies from the blood 
may be used, called plasma exchange (PLEX).  In 
other cases, addition of potentially beneficial antibodies 
to the bloodstream may be used, called intravenous 
immunoglobulin (IVIG).  The goals of these strategies 

episode occurs completely by surprise.  Interestingly, 
recent research has suggested that some cases of NMO 
may come after prolonged hiccups, nausea 
or vomiting, or other seemingly unrelated 
symptoms.  In some cases, the first sign of NMO 
may be eye pain or a change in vision that comes 
on suddenly and worsens quickly.  In other cases, 
NMO is first noticed as a loss of arm or leg 
strength, or difficulty in balance.  In every case, 
NMO can be a neurological emergency, and quick 
actions offer best chances for good outcomes:   
■ contact your doctor or neurologist immediately; ■ go 
to the closest appropriate emergency room or clinical 
care center ; ■ remind the clinical staff to consider 
NMO as a possible cause of the symptoms (called the 
differential diagnosis); and ■ try to be calm and be 

 In some cases, the first sign of 

NMO may be eye pain or change in 

vision that comes on suddenly and 

worsens quickly. 
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if steroids don’t help, what next? 

Many episodes of NMO respond to steroid therapy.  
However, in some cases steroids do not provide 
clinical benefit.  When attacks progress or do not 
respond to steroid treatment, there are other 
treatment options that may be considered.  
These include plasma exchange (PLEX) or use of 
intravenous immunoglobulin therapy, as described in 
the following pages.  

Plasma Exchange (PLEX) aims to remove the 
harmful aquaporin-4 (AQP4) antibodies (see section 
1.9) and other soluble inflammatory factors from the 
circulation.  Using a specialized technique, blood is drawn 
out of the body, cells are separated from the plasma and 
returned to the patient, with the plasma being discarded 
and replaced.  This procedure may be performed using 

(described in more detail in the following pages) are to 
calm any acute inflammation that may be affecting the 
CNS, including the optic nerves, spinal cord or brain.

Ideally, the rapid response to symptoms of 
NMO may assist in the best outcome.  Once the 
initial symptoms are under control, individuals begin their 
journeys living with NMO.   

Managing Relapses in NMO 

As in the first NMO incidence (episode), high-dose 
steroids classically are usually given during a relapse.  
Steroids work by calming the immune system and reducing 
inflammation in the central nervous system (CNS).   
They are usually given: 

 ■ Intravenously (through a vein) for 3-5 days

 ■ Often followed by a course of oral steroids for 
several months or even as long-term therapy

 ■ Steroid doses are adjusted based on an individual’s 
disease status and/or side effects

Once the initial symptoms are 

under control, individuals begin their 

journeys living with NMO.   
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few of the common treatment options neurologists may 
consider on a case-by-case basis:  

Low-dose steroids 

In NMO, inflammation caused by the immune system 
leads to injury to the central nervous system (CNS).  For 
this reason, medicines that calm the immune system are 
often used to treat NMO.  Corticosteroids (often called 
steroids in NMO treatment) are commonly used for 
this purpose.  Steroids calm or suppress the immune 
system in a general way, or non-specifically.  Initial or 
relapse episodes of diagnosed NMO are often treated 
with intravenous steroids.  Once the episode is under 
control, oral steroids are used until other maintenance 
treatments are in place (see the following pages).  In 
some patients, relapses may occur after steroid treatment 
is gradually stopped.  If so, use of low-dose / long-term 
steroids may be appropriate to help reduce the frequency 
or severity of relapses.  Ideally, your clinical care team may 

catheters placed in arm veins, however some patients 
require a permanent catheter if PLEX is required on a 
regular basis.

Intravenous Immunoglobulins (IVIG) is 
administration of a collection of antibodies from a pool 
of thousands of healthy blood donations to the recipient 
patient.  How IVIG therapy may work is not completely 
understood; it is believed to add good antibodies and 
other factors from healthy individuals to act against 
any harmful antibodies or related factors within NMO 
patients.  The result is that IVIG therapy may help to 
suppress inflammation.  

Long-Term Management of NMO

Long-term management of NMO aims to reduce or 
perhaps prevent relapses which can cause ongoing or 
worsening symptoms, and may lead to long-term or 
permanent damage.  Many neurologists use different 
agents and approaches for this goal.  Listed below are a 
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system overall, including the body’s ability to 
fight infection.  In addition, steroids can have other 
side effects, such as weakening of the bones, and 
changes in metabolism or weight.  

Long-term side effects of steroid treatment can also 
include: 

 ■ Weight gain

 ■ Acne

 ■ Indigestion

 ■ Cataracts

 ■ Osteoporosis

 ■ Diabetes

In some cases, antacids and tablets for bone 
protection (biphosphonates, calcium supplements, 
and vitamin D) may be helpful to reduce the side 
effects of steroids.  

It is also essential to be aware of signs of steroid 
withdrawal that can be related to tapering off of steroids 
too quickly.  These signs may include: 

identify a low-dose of steroid treatment best for a specific 
NMO case.  If so, long-term / low-dose steroid treatment 
is often referred to as a maintenance dose in hopes of 
reducing the number or severity of relapses.  

It is important to note that steroids are 
powerful medicines that suppress the immune 

It is important to note that steroids 

are powerful medicines that suppress 

the immune system overall.
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First-Line agents

[listed alphabetically]

Azathioprine (Immuran®):  this drug is an 
immunosuppressant, available in tablet form for oral 
administration.  It is believed to calm the immune system 
by reducing the production of cells involved in the 
immune response.  

Mycophenolate Mofetil (CellCept®):  like other 
immunosuppressing drugs, mycophenolate mofetil 
inhibits the number and function of immune system cells.  
Mycophenolate mofetil has a more specific target than 
azathioprine, namely an enzyme that is largely made by 
T and B cells.  However, this action of mycophenolate 

 ■ Nausea

 ■ Vomiting 

 ■ Joint aches (hands 
and feet especially) 

 ■ Weakness 

 ■ Fatigue 

 ■ Low blood sugar 

 ■ Weight loss 

 ■ Lack of appetite 

 ■ Dizziness with 
standing

 ■ Low blood pressure 

Patients experiencing any of these symptoms while on a 
steroid tapering (or lowering) regimen should notify their 
physician immediately.

Other immune Modifying agents

Aside from steroids, several other treatments may also 
be considered in managing the long-term treatment of 
NMO.  Many of these agents are intended to reduce 
the need to take steroids, which can have side effects.  
For this reason, such treatments are called steroid-
sparing regimens.  Some of these treatment regimens 
are considered briefly in the following pages.  These 
drugs can be powerful treatments to suppress the 
immune system, and they all have side effects that are 
generally well understood.  Therefore, each drug would 
need to be explained and carefully considered by 
your clinical team.  As always, all NMO patients should 
consult with their physicians or neurologists before 
taking any medicine.  
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second-Line agents

If first-line agents such as those listed previously do not 
control NMO,  the clinical team may suggest different 
agents that may have more benefits in some patients.  
These so-called second line medications may be used 
along with other treatments previously listed.  Each 
medication suppresses the immune system in a powerful 
way – and as with all such medicines – the effects can 
come with unwanted side effects too.

Cyclophosphamide (Cytoxan®):  this drug is 
another well-established agent that is known to generally 
suppress the immune system.  When activated by the 
liver, cyclophosphamide calms the immune system by 
preventing the production of new immune system cells.  

mofetil also reduces the ability of the body to fight 
infections.  Mycophenolate mofetil comes as a capsule, 
a tablet, a delayed-release tablet, and a suspension 
(liquid) to take by mouth.  Some hospitals and physicians 
use another version of mycophenolate acid called 
Myfortic®.  Sometimes this is given to patients who have 
gastrointestinal upset from the mycophenolate mofetil.

Rituxumab (Rituxan®):  this drug is an example of 
the biological (protein-based) class of drugs that may 
be considered in NMO treatment.  It is an example of 
using an antibody to treat a disease.  Rituximab works 
by removing a specific type of immune cells (B cells) 
from blood circulation, which appears to calm the 
immune system and may help to prevent NMO relapses.  
Rituxumab is an intravenous medicine, usually given as 
two intravenous infusions two weeks apart, followed by 
an approximate six-month break.
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Important Reminder:  All treatments that reduce 
the activity of the immune system have side effects, 
many of which can be serious or even life-threatening.  
Patients are at a higher risk for some infections that the 
body would normally combat.  If you and your clinical 
team choose to use such agents, careful monitoring 
of the immune system is important to address 
these potential risks.  For example, blood tests for 
a full blood count and white blood cell count are 
often checked routinely, and kidney or liver function 
testing may also be required.  Some patients 
require preventive vaccines against pneumonia, influenza, 
or other infections before using immune suppressing 
drugs, and may also be prescribed preventive low doses 
of antibiotics for a long period of time.  In any case, 
it is critical to ask your doctor what may be the best 
treatment and preventive plans in your particular case.

While there are many known side effects of this drug, 
there is little evidence for its use in NMO.  

Methotrexate (Rheumatrex®,  Trexall®):  
Methotrexate inhibits the production of a vitamin-like 
factor called folic acid.  Because they reproduce quickly, 
cells of the immune system require high levels of folic 
acid for normal growth.  For this reason, methotrexate 
is used to calm the immune system by inhibiting new 
immune system cells.  This drug is non-specific, and 
can lead to increases in infection.  In high doses, 
methotrexate is used to treat cancer.

Mitoxantrone (Novantrone®):  originally developed 
as an anti-cancer agent, mitoxantrone inhibits many 
types of immune system cells, including T and B cells, as 
well as other white blood cells called macrophages 
and neutrophils.  This treatment reduces the activity 
of the immune system, thereby reducing inflammation.  
It is also commonly used in multiple sclerosis (MS) and 
cancer treatment.  

Careful monitoring of the  

immune system is important to 

address potential risks.
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Recurrent episodes of NMO attacks are called 
relapses.  It is not known what causes relapses in 
NMO, and they can come on suddenly and without 
warning.  Relapses and recovery times vary from 
person to person.   Likewise, recovery can depend on 
many factors, including the severity and duration of 
the attack.  Some symptoms can be long-lasting, while 
others resolve partially or completely.  

Regaining function after a relapse can vary greatly 
from person to person.  After symptoms are evident, 
conditions may worsen over hours or days.  Because 
rapid treatment is crucial, it is important to 
notify your physician immediately if you sense 
a relapse.  Eventually, with appropriate treatment over 
time, many patients may regain some if not all function 
in the affected areas.  Monitoring symptoms and 
staying in close communication with your team 
of clinicians is essential for treating relapses 
and improving the outcomes of recovery from a 
relapse.

Managing symptoms of NMO

NMO is a disease that can have very different symptoms 
in each patient.  Many symptoms may improve over time, 
especially if treatment is received early.  However, 
the effects of relapses may be cumulative, and each 

Also, if you develop any side effects, fevers or 
signs of infection, it is important to contact your 
medical care team immediately.

3.3 Recovering from a Relapse
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cord is affected.  Without normal transmission of 
signals from the brain or spinal cord, nerves can send 
incorrect signals to muscles to relax or contract in an 
uncontrolled manner.  Generally, there are two types 
of effects that may be experienced:  

 ■ Increased muscle tone or spasm.  Spasms occur 
when there is too much nerve stimulation to 
muscle, causing excessive contraction 

 ■ Decreased muscle tone or weakness.   Muscle 
weakness occurs when there is too little nerve 
signal to muscle.  Increased or decreased muscle 
tone can reduce strength or endurance, and may 
be accompanied by pain or cramping.  An exercise 
or stretching plan designed with your clinical team 
may help improve muscle tone.

attack may lead to additional damage in the nervous 
system.  If nerve fibers have been permanently damaged, 
long-lasting changes in strength, balance, vision, 
bowel or bladder, or other functions may result.  
The following text lists a few of the more common 
symptoms that NMO patients may experience:

 ■ Neuropathic (nerve) pain in NMO results 
from injured or damaged nerve fibers.  Nerve pain 
can vary quite a bit from person to person.  For 
example, some patients experience numbness 
in affected areas.  For others, the pain is 
described as a burning sensation.  It can have a 
“sharpness” or a brief “shooting” quality, as 
well as tingling, crawling, and/or “electrical” 
sensations.  Many different medications that 
may effectively control neuropathic pain may be 
considered by your clinical team.   

 ■ Changes in muscle tone can occur in NMO 
when communication between the brain and spinal 

If nerve fibers have been permanently 

damaged, long-lasting changes in 

strength, balance, vision, bowel or 

bladder, or other functions may result. 
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urine) may occur due to spinal cord injury.  In some 
severe cases, catheterization may be required to 
relieve urinary retention.  For conditions of urinary 
incontinence, medicines may be prescribed by your 
doctor.  

 ■ Bowel symptoms may also occur in NMO, and 
can include constipation and loss of bowel control.  
Urgency may also be experienced, due to changes in 
spinal cord and nerve function.  If recommended 
by your clinical team, a high-fiber diet, fluids, 
laxatives, stool softeners, and abdominal 
massage may help manage symptoms.

 ■ Sexual dysfunction in NMO may result from 
changes in nerve function, resulting in a lack of 
sensation or numbness.  Men may experience 
difficulty in achieving erection, and women or men 
may have difficulty reaching orgasm.  Managing 
symptoms often varies from person to person.  
Medications or alternative therapies such as 
biofeedback therapy may be helpful if 
indicated and prescribed by your clinical 
team.  

 ■ Osteoporosis (brittle bones) may result from 
long-term use of steroid medication or lack of weight-
bearing activities.  If practical, an exercise plan 
approved by your physician can be a natural 
way to strengthen bones.  Adding vitamin D 
or calcium supplements to your diet may also be 
important considerations to discuss with your doctor.

 ■ Joint stiffness is a symptom often caused by 
changes in muscle tone and/or inflammation.  The 
result is reduced mobility of a joint, such as a knee, 
elbow, or shoulder.  Often times, joint stiffness may 
be worse early in the morning or late in the evening.  
Exercise or stretching can help manage stiffness 
and pain.  Sometimes medication or external 
treatments (heat or cold application, or physical 
therapy) may be needed.  Your physician or physical 
therapist can help determine the best way for you to 
manage or treat joint stiffness.

 ■ Bladder symptoms can occur in NMO, and 
may include urgency, frequency, hesitancy, or 
difficulty initiating urination.  Other symptoms 
such as nocturia (awakening at night because of 
the need to urinate) and retention (unable to pass 
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experience improved visual symptoms following a 
first attack or relapse, especially when treatment is 
started early.

Managing Permanent disability

Creating a Holistic Care Plan

Symptoms experienced in NMO can persist over 
long periods of time, overlap with other symptoms, 
or have indirect effects on other day-to-day functions.  
For example, pain interferes with activities such as 
housework, employment or exercise.  In turn, these 
effects can have negative impacts on self-esteem, 
mood, sleep, and personal or professional relationships.  
Although each problem may be tackled individually, many 
NMO patients find it helpful to address their overall 
health through a multi-disciplinary approach, including 
holistic care.  

In an effective holistic care plan, good communication 
occurs among doctors, nurses, and a team of health 
specialists including: 

 ■ Alternative 

 ■ Social 

 ■ Physical therapy 

 ■ Psychological 

 ■ Spiritual health experts  

Importantly, this team creates a coordinated plan to 
manage the unique healthcare process of each NMO 

 ■ Depression can be a natural and normal symptom 
associated with NMO and other chronic autoimmune 
diseases.  Symptoms may occur for many reasons, 
such as changes in quality of lifestyle, loss of 
vision or sensation, or stress within personal 
relationships.  Treatment for depression often consists 
of counseling, medication, or both.  It is important 
to discuss your feelings with your clinical team to 
consider the best ways to manage any emotional 
impact of NMO.

 ■ Visual symptoms in NMO may include eye pain 
that is worsened by eye movement, vision loss over 
hours or days, changes in the field of view (such as 
loss of peripheral vision) or perception of colors 
and depth.  Such symptoms most commonly result 
from inflammation in the optic nerve (optic neuritis) 
that connect the retina of the eyes to the brain.  
With appropriate treatment, many NMO patients 
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way,  time and resources can be focused on improving 
quality of life,  rather than waiting for “miracles to 
happen” or trying unproven or potentially dangerous 
approaches, which can be very costly.  Consulting with 
your clinical team – including a qualified occupational 
therapist – as early as possible can be important to help 
guide your planning, and may be covered by medical 
insurance.  Please see Section 4, Living with NMO.

How severe can NMO be? 

As in many autoimmune diseases, NMO can cause a 
broad spectrum of symptoms that may vary widely, with 
every patient affected differently.  Disease symptoms can 
range from mild – such as a single relatively benign attack 
of optic neuritis with a near-complete recovery and 
no further relapses – to severe symptoms and lasting 
effects such as blindness and/or paralysis.  Although the 
factors that predict severity of disease are not yet known, 
there is a great deal of active research to help find these 
answers.  Some of the more severe effects may include 

patient.  In addition to continuing evaluations and 
treatment as appropriate, vision or mobility aids (e.g.  
walkers or customized wheelchairs), home health 
care (e.g.  visits by healthcare professionals to 
your home), or custom home remodeling can be 
part of a multidisciplinary management plan and may 
improve quality of life.

Can long-term symptoms improve 
significantly? 

It is always possible that long-term symptoms may 
improve or resolve over time.  However, based on 
current knowledge it is rare for symptoms that have 
existed for years to resolve significantly or entirely.  
Residence adaptations (e.g.  home modifications), 
mobility aids (e.g.  walking aids or wheelchairs), and 
lifestyle modifications (e.g.  change of job, move to a 
single-story house) may best be planned in advance.  This 

As in many autoimmune diseases, 

NMO can cause a broad spectrum of 

symptoms that may vary widely, with 

every patient affected differently.  
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your feeling of well-being.  Although this guide makes 
no recommendations for clinical care, reflexology, 
massage, Reiki or acupuncture, these may help to keep 
sleep patterns, relieve pain or reduce stress and tension.  
Consult your physician and care team for more 
information or specific recommendations.  

There is little research to show how effective any of 
these treatments may be.  Therefore, it is generally 
recommended that they not replace the 
pharmacological treatments that your neurologist, 
general practitioner (GP), or other healthcare 
professional/s prescribe, but they may complement 
their effect by being added into your care plan 
when appropriate.   

The reduction in stress has been shown in scientific 
literature to help stabilize some autoimmune diseases, 
especially when part of a medical treatment plan.

loss of vision in one or both eyes, a degree of paralysis 
in limbs due to damage of the spinal cord, breathing 
difficulties due to spinal cord or other neurological issues, 
and even premature death.  

However, with early diagnosis and effective 
treatment, many of these consequences can be 
managed effectively, allowing people to reduce 
the impact of NMO on their daily lives.  

What about alternative Therapies? 

Alternative and complementary therapies can be 
used to target a specific physical, mental, emotional or 
spiritual problem.  They can also be used as preventative 
measures or purely for relaxation, and may increase 

Alternative and complementary 

therapies can be used to target a 

specific physical, mental, emotional or 

spiritual problem.  
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MS. Because of the potential severity of relapses and the 
unique considerations of pregnancy, your clinician may 
advocate continuing treatment or changing to a different 
treatment during pregnancy. This is an important 
discussion to initiate with your clinician early 
on in the process of considering pregnancy so 
that a plan can be formulated ahead of time. 
Currently, there is no consensus on what are the 
most appropriate treatment options during pregnancy. 
However, there is greater acceptance for the need to 
treat aggressively during the post-partum period because 
of the higher risk of relapse.  Larger studies are needed 
to determine if the incidence of pregnancy related 
complications and infertility differ in NMO from the 
general population. 

NMO in Children 

The pituitary is the master gland located in the middle 
of the head, just below the brain and behind the eyes.  

3.4 Pregnancy and Pediatrics

NMO and Pregnancy

The hormonal changes during pregnancy modulate 
disease course in several autoimmune conditions such 
as multiple sclerosis (MS), systemic lupus erythematosus, 
and Sjögren’s disease. Similarly, relapse rate is 
influenced by pregnancy in neuromyelitis 
optica (NMO). Like MS, several studies from different 
geographic populations suggest NMO relapses increase 
in the months immediately following childbirth. In 
addition, there is a high likelihood of initial NMO 
symptoms and diagnosis during the post-partum 
period. There are studies with some indication that 
relapses may increase during pregnancy as well, 
signifying that pregnancy may not confer the same 
protective properties to disease course in NMO as with 
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in childhood or adolescence. Patients as young as 
16 months have been reported with NMO.  The 
average age for children is 10 years old. Both boys and 
girls can be affected, but like in adults, there is a female 
bias at approximately 2:1. 

symptoms of Pediatric NMO 

Children with NMO usually present with “attacks” of 
new neurological symptoms appearing within a few 
hours or days. Children with NMO can have attacks 
with symptoms of blurred vision, or loss of vision in 
one eye or both eyes. Some children experience other 
possible symptoms including:

 ■ Weakness or numbness (tingling / itching) of the arms 
or legs 

 ■ Confusion or extreme lethargy at their attacks

 ■ Stomach pain, nausea, vomiting, hiccups 

 ■ Fever or seizures

 ■ Muscle spasms / backaches

 ■ Headaches

 » Some children with pediatric NMO may be 
shorter, maybe because of prolonged steroid use or 
maybe because of abnormal pituitary function.

 » Some children may have abnormal sodium levels 
in their blood during an attack.  

The pituitary gland regulates the thyroid gland, 
adrenal glands, ovaries and testes.  The pituitary 
also helps regulate the amount of salt and water in blood.  
Growth Hormone from the pituitary enables 
children to grow taller.

The pituitary gland is controlled by a small brain 
region called the hypothalamus.  The hypothalamus 
connects to the pituitary by a thin stalk of vessels 
that allows direct communication from the 
hypothalamus to the pituitary.  The hypothalamus 
is rich in Aquaporin-4 so an NMO attack on the 
hypothalamus can disrupt pituitary function.

Who gets pediatric NMO?

Current studies suggest that approximately three percent 
of all NMO patients experience their first symptoms 
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for adults or children with NMO, children are usually 
offered immunomodulatory treatments. Attacks 
are treated with a short course (usually up to a week) of 
intravenous steroids, or IVIG or plasmapheresis. 
It is important to prevent new attacks in children with 
established NMO, and treatment with mycophenolate 
mofetil, azathioprine or rituximab is usually offered. 

Research in Pediatric NMO 

There is ongoing research to understand the causes 
of pediatric NMO including genetic associations.  As 
well, studies of better diagnostic and imaging criteria 
are underway to improve recognition of this condition. 
Treatment studies and clinical trials of new 
treatments include children when appropriate. 

Management and support for  
Pediatric NMO 

There are several centers across the U.S. and the 
world that have experience in treatment children and 
adolescents with NMO. Care includes neurological 

 » Puberty may come early or be delayed in 
pediatric NMO patients.  Some girls with previously 
regular menstrual cycles will develop irregular periods.  
Even with these problems during puberty, males with 
NMO can father children and females with NMO 
can become pregnant and have healthy babies with 
proper medical care.

Keeping relapses at bay may be most helpful in 
managing these symptoms.

The effects of relapses in NMO patients tend to be 
greater than those in MS patients, including impacts on 
blood pressure, heart rate, and other functions of the 
body.

diagnosis of Pediatric NMO

Diagnosis is usually made by a combination of clinical 
features, appearance of lesions or “spots” on 
MRI. Approximately two-thirds of children with 
NMO can also have an antibody to aquaporin-4 
in their blood or spinal fluid, however this antibody 
may not be present at the onset of the disease, 
and may be appear up to two to three years later. 
Pediatric NMO differs from MS in the distribution 
of MRI lesions, as well as the presence of the 
aquaporin-4 antibody. 

Treatment of Pediatric NMO 

Although there are no FDA approved treatments 

Diagnosis is usually made by a 

combination of clinical features, 

appearance of lesions or “spots” on MRI. 
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Healthcare professionals working together as a 
team may offer the most effective way to manage 
NMO.  Start with the list below when considering a 
healthcare team:

• Primary Care Physician

• Neurologist (central nervous system specialist)

• NMO Specialist

• Pediatrician

• NMO Nurse Specialist

• Ophthalmologist (eye doctor)

• NMO Clinical Fellow

• Physical Therapist

• Occupational Therapist

• Psychologist

• Dietician

NMO is a complex disease, and many patients benefit 
from a team of different healthcare professionals to help 
manage their health.  This section aims to define their 
different roles.  

expertise, family support, therapists and affiliation with 
an educational specialist. Care is often co-managed by a 
specialist team as well as a patient’s local neurologist or 
pediatrician. 

3.5 Creating a Healthcare Team 
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to other specialists, such as a neuro-ophthalmologist, for 
further advice on diagnosis and management.  

The neurologist will be closely involved in the care of the 
patient alongside the team of providers.  The neurologist 
may be seen for regular follow-ups or perhaps if needed, 
to admit the patient to a hospital at the time of a relapse.  

NMO specialist Neurologist or NMO 
subspecialist

This neurologist knows all general neurology but has 
been trained and has specific experience and expertise 
in the arena of NMO. The NMO specialist neurologist 
ensures the correct diagnosis is made and determines 
the most appropriate treatment for patients with a 
diagnosis or suspected diagnosis of NMO.

General Practitioner (GP) / Primary 
Care Physician (PCP) / Primary Medical 
doctor (PMd)

The primary physician is responsible for providing 
comprehensive healthcare to every individual seeking 
medical care.  With his or her team, this doctor arranges 
day-to-day care, such as prescribing medications 
and monitoring blood results, with the advice of the 
subspecialty neurologist.  

The NMO specialist works closely with the primary 
physician (and team) to ensure that all aspects of care 
are monitored and updated as necessary.  

Local Neurologist 

A subspecialist neurologist uses his or her expertise and 
knowledge to diagnose symptoms and may refer a patient 
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NMO Nurse specialist 

Some, but not all medical neurology groups have an 
NMO nurse specialist, who is the first point of contact 
for any concerns about NMO.  The NMO nurse specialist 
will take time to discuss the patient’s diagnosis, specific 
problems that the patient may encounter and answer 
any questions the patient may have.  The NMO nurse 
specialist can provide: 

 ■ Information on the condition, symptoms, 
medications and therapies available to increase 
understanding.

 ■ Information concerning new symptoms or 
worsening of existing symptoms.

 ■ Support with relapse issues and concerns.

 ■ Facilitation for working effectively with 
healthcare professionals such as neurologists, 
physicians and occupational therapists as well as 
nutritionists and other medical professionals.

 ■ Education for other healthcare professionals 
who come into contact with NMO patients.  

 ■ Act as the conduit to get clinical information to 
the primary doctor, pediatrician, and/or neurologist/
NMO team.

He or she is responsible for leading and managing care 
and works closely with the specialist nurses and other 
members of the NMO team to ensure the best possible 
care is delivered.

General Pediatrician 

For children and adolescents with NMO (generally under 
age 18), all care is managed by their pediatricians and/or 
pediatric neurologists who work closely with the NMO 
clinical team.  In a similar way to the NMO specialist 
neurologist, the pediatrician will work closely with local 
doctors and therapists to ensure continuity of care for 
patients.  It is important to have a pediatrician closely 
involved in the daily management of all pediatric cases of 
NMO since drug dosing and side effects can vary more 
so in children than adults.
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NMO Clinical Fellow 

An NMO Clinical Fellow is a licensed neurologist, 
M.D., who is gaining experience in a specific area (in 
NMO’s case, neurology).  Clinical Fellows have interest in 
clinical care and often conduct research.  A patient may 
meet a Clinical Fellow during a visit to the NMO clinic or 
while being admitted to the hospital for care.

Physiotherapist (PT) or Physical Therapist (PT)
Physiotherapists identify and maximize body 
movement.  A physiotherapist will assess physical 
problems such as poor balance, limb weakness, stiffness 
and spasms.  They will advise on current levels of activity/
exercise/physical care programs, prevention, treatment 
and rehabilitation.  

A patient is encouraged to take an active role 
to help maximize independence and function.  
Referral to local services for further input or provision 

Consultant Ophthalmologist 

The consultant ophthalmologist is an expert in the 
assessment of visual problems such as optic neuritis 
(ON).  The consultant ophthalmologist may also arrange 
scans and other tests to assess vision.  He or she discusses 
findings with the NMO neurologist and connects patients 
with persistent visual problems to appropriate local 
support services for visually impaired people.

Neuro-Ophthalmologist

A neuro-ophthalmologist is a medical doctor trained 
in either neurology or ophthalmology who then 
subspecializes in the other field.  Thus, this physician 
has an expertise in both neurology and 
ophthalmology and generally practices and studies 
central nervous system (CNS) diseases that affect vision.

Some patients see a neurologist who is a neuro-
ophthalmologist who manages all aspects of NMO.  In other 
cases, a neurologist may refer patients for consultation 
with a neuro-ophthalmologist for help with diagnosis, 
treatment and clinical follow-up related to their vision.

A patient is encouraged to take 

an active role to help maximize 

independence and function. 
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emotional adjustment of managing NMO.  By 
looking at emotional problems in the context of the 
whole of the patient’s life, psychologists can suggest 
coping strategies.  They can also access cognitive 
problems (memory, thinking, focus) and make 
recommendations.  Psychologists are different 
from psychiatrists in that they don’t medically 
diagnose mental health problems or prescribe 
medication.  

The dietitian 

The role of the dietitian is to provide advice on 
nutrition, health and food related problems.  
For people with NMO, advice may be given for weight 
management (weight gain or loss) or optimizing 
nutritional status, and for customizing special diets that 
may reduce bowel inflammation (e.g., acids, glutens, 
caffeine, alcohol), help manage weight issues and all 
nutritional concerns.

Continence advisor 

NMO patients may experience symptoms related 
to bowel and bladder function.  Bladder and bowel 
problems can restrict daily activities and lead to 
embarrassment and isolation, affecting both physical 
and mental health.  Continence advisors assess 
bladder and bowel problems, review medication 
regimens, suggest exercises to improve urinary 
and fecal incontinence and provide advice 
regarding healthy living (diet and fluids).

of aids such as walking sticks, hand supports and 
wheelchairs can be made.  PTs are covered by most 
general insurance plans.

Occupational Therapist (OT) 

The role of the occupational therapist is to maintain 
the patient’s independence.  This includes addressing 
activities related to personal care, domestic tasks, hobbies 
and employment that may be increasing in difficulty due 
to fatigue or loss of function.  Occupational therapists 
work to find different ways of doing things to maintain 
independence and well-being.  OTs are usually covered 
by most general insurance plans.

Clinical Psychologist (CP)

Clinical psychologists support people with the 
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Many medical caregivers and patients view dietary 
strategies as an important component of their 
treatment plans as a means to control or slow down 
NMO’s effects on the body, and help maintain overall 
good health.

Many people with NMO and related conditions would 
like to use dietary approaches to try to control the 
disease. The goal is to slow down the disease process 
in a safe and natural way.  Paying close attention to diet 
and nutrition may provide a sense of control, hope and 
empowerment.  Medical caregivers generally agree 
that healthy diets are an important part of the 
overall care plan for their NMO patients.

For those interested in using dietary strategies 
for NMO, it is extremely important to be well 
informed. High quality information allows one to 
identify and use approaches that are low risk and 
potentially beneficial, and avoid those that are possibly 
harmful or ineffective.  Due to the complexity of NMO 
and NMO medications, it may be difficult to obtain 
high quality, unbiased NMO-specific dietary information.  
Some people who provide dietary information 
may have financial incentives, biases, or 
limitations in their knowledge base that lead 
them to provide inaccurate and sometimes 
potentially dangerous information. 

Pain Management Team 

Suffering from chronic pain can prevent living normally 
and having meaningful relationships with others.  Pain 
management teams often include physicians, 
nurses, physiotherapists, occupational 
therapists and psychologists and function in 
an “interdisciplinary” way.  This approach ensures 
better pain management and coordination of care so 
that treatment goals are met.

3.6 Managing diet and Nutrition
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 ■ There are multiple conventional medications that 
have been studied and shown to have beneficial 
effects on the disease process of NMO.  

 ■ Unfortunately, no dietary approach has ever been 
systematically studied in NMO.  For those who 
are only interested in absolutely proven therapies, 
there is not a dietary approach that can be formally 
recommended as of yet. 

The article provides information about approaches that 
are not absolutely proven but are low risk and may 
possibly benefit the underlying disease process in NMO.

It’s a given that you must talk with your doctor 
about dietary strategies as a component of 
your treatment plan.  Some clinics have an on-site 
nutritionist while others have a recommended reading 
list for those interested in monitoring their nutrition as 
an attempt to control symptoms of NMO.

To help people with NMO make informed decisions 
about diets and dietary supplements, refer to the article 
“Diet and NMO:  A Three Step Approach” on the GJCF 
website at: 
www.guthyjacksonfoundation.org/pdf/Diet_NMO.pdf.  
The aim of the article is to highlight the following points:

 ■ Before trying specific dietary approaches (or any 
other unconventional therapies), the risks and benefits 
of these approaches should be discussed with your 
health provider.

NMO clinical trials are essential to 

advance the understanding of NMO.  Read 

more about clinical trials in Section 5.1.

Do you know?
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