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d. NMOSD uwdéc
chau au, bac phi, ta
0.52 dén 4.4 /100,000.




. NMOSD dugc quan tdm rat nhiéu do nhirng hiéu biét bénh ly cla
bénh va xac dinh dich sinh hoc diéu trj (druggable targets for
therapy)

. Nam 2005, dich cua NMO antibody dwoc xac dinh |a aquaporin-
4 water channel (AQP4) trén sao bao hé than kinh trung vong

(Druggability is a term used in drug discovery to describe a biological target
(such as a protein) that is known to or is predicted to bind with high affinity
to a drug (sw gibng nhau vé cdu truc vdi thudc cao)




. TAn céng AQP4 qua trung gianté baoBva T
. Bao gdbm neutrophils va eosinophils, complement system,

pathogenic antibodies,
(each of which has been successfully targeted for therapy in NMO)

Cac nghién ctru diéu trj hién nay can c trén nc hoéi clru, mot so
nc tién ci*u m&

Muc tiéu diéu tri NMOSD:
@ (rc ché do't viem nhiém cap tai phat
(suppression of acute inflammatory relapse)
*- phong ngira tai phat
(prevention of future relapses)




Gy ton thwon

Q. O thoi diém
nhiém th phat

Q. Muc tiéu diéu tri ¢

+ (rc ché viém nhiém (su
+ gidm tén thuwong hé tktw (minimize
+ cai thién chtre nang tk lau dai
(improve long-term neurological function)
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3. Liéu cao tinh mach methylprednisolone dwoc chap nhan

(first-line agent to broadly suppress inflammation in acute NMOSD relapses)

(This particular concern does not apply to NMOSD where studies have shown
that permanent damage from relapses leads to cumulative disability.
Therefore, the consensus among experts in NMOSD is that every relapse
needs to be treated and high-dose corticosteroids are good starting agents
because they are widely available, are simple to administer, and may provide
some benefits in suppressing the acute inflammatory response)




Q. Liéu khéi dau diéu tri NMOSD:

1000 mq methvlprednisolope intraven‘ouslv tropq 5 ngay,
thuwdng theo sau steroid udbng giam dan 2-8 tuan tuy dé nang
dot tan cong

Q. Kh&i dau dung corticosteroid trong NMOSD tai phat lam
gidm phu va viém nhiém th( phat, c6 thé anh hudng tic
khac ttr nhe dén trung binh chirc nang than kinh. Tén thwong
dai va viém nhiém nang, co thé chi dinh thém liéu steroid.




MOT SO TAC GiA PE NGHI

Methylprednisolone 1g TM trong 5 ngay tiép theo
uong prednisone(1mg/kg can nang co thé va gidm
dan trén 6-12 thang




Q. Néu NMOSD khong dap teng liéu cao corticosteroids,
thay huyét twong (plasma exchange (PLEX) cho thay hiéu
qua

(PLEX involves the use of a centrifuge to separate the cells from a patient’s
plasma, whereupon the cells are returned to the patient and the plasma is
replaced with salinetnormal serum albumin. PLEX serves to remove
plasma components involved in the inflammatory cascade and has the
effect of suppressing active CNS inflammatory attack.)




KHUYEN CAO THAY HUYET TUONG

Q. PLEX: 5-7 lan thay huyét twong thoi gian trén 2 tuan
4. PLEX thwc hién dau tién khi bn biét dap wng trong dott
tan cong trwdc va con tan cong nang

Relapses that do not respond to intravenous steroids could
benefit from plasma exchanges (PLEX): typically 57
exchanges over a 2-week period.

If the patient is known to have responded well to TPE during
earlier attacks and the present attack i1s severe, TPE can also be
considered as a first measure.

Improvement - 449 —-75% of the NMO patients treated with
PILLEX .

- Male gender, preserved reflexes and early initiation of treatment
are associated with moderate or marked improvement.
Efficiency of plasma exchange is independent of NMO-1gG
seropositivity



Trong ca 2 trwwdng hop corticosteroids va
corticosteroids+PLEX, mong doi:

- Sau th&i gian cai thién dau tién, cai thién dwoc chirc ndng
than kinh 6-24 thang trong qua trinh lanh bénh

(In both cases of corticosteroids or corticosteroids plus PLEX, the
expectation is that after an initial period of improvement due to resolution
of secondary inflammation and edema, there is a period of 6-24 months
during which the healing process can lead to further improvement in
neurological function.

After the healing process, there can be additional improvements in function
due to recruitment of other neurological circuits optimized by physical and
occupational therapy)




PIEU TRI Vg

Q. IVIg chua c6 béo céo lién quan diéu tri hiéu qua
trong dot cap NMO

- No report concerning therapeutic efficacy of intravenous
immunoglobulin (IVIG) for acute exacerbation of NMO.

- In a retrospective review of 10 patents treated with intravenous
immunoglobulins (IVIg) for acute relapses because of lack of
response to steroids with/without TPE, improvement was noted
in about 50 % of patients




Cyclophosphamide trong giai doan cap

(khong dap tng steroid/PLEX)
Déc biét cd bénh tw mién hé thong, lupus.. ..

Small case series also support the use of cyclophosphamide in acute
steroid/PLEX-unresponsive NMOSD attacks, especially in the context of
systemic lupus erythematosus (SLE) and other systemic autoimmune
diseases)




Uc ché dong thac bé thé kinh dién

Nhiéu diéu tri cap dac hiéu trong NMOSD da dwoc nghién
clu gan day: trc ché dong thac bd thé kinh dién

- Cinryze

- Solirs

(More specific acute therapies in NMQSD have been frialed recently.
Damage in NMOSD relapses is mediated in part by the classical
complement system beginning with antibody fixation and ending with
the membrane aftack process i{haat héa mét gﬁgﬂ n bdi hé théng bd thé
khdi ddu véi cd dinh khéng thé va chdm dic véi tdn cdna méang)




An inhibitor of the classical complement cascade,
+ C1-esterase inhibitor (Cinryze®) was recently demonstrated to
improve outcomes of nine of ten NMOSD subjects back to their baseline

neurological function after an acute relapse of either optic neuritis or
transverse myelitis in NMOSD.

+ Another complement inhibitor, eculizumab (Soliris®) is also in trials for
benefit in prevention of relapses in NMOQ)







R —— T

IMMUNOSURPRESSANT ALGORITHM

—_—

e %\dLINE

’«/l

7 Relapse
adequate dose @antrone

| gmonths Regular plasma i\ange/ I\D

Clclosporin




NC diéu tri phor
trirong hop. Tu

TL‘F,ném 2006,
chéng mién djc

Methotrexate, mitoxe
NMOD




Azathioprine

(Azathioprine is a purine analog that interferes with DNA synthesis of
rapidly proliferating cells, especially B and T lymphocytes.

(Can thiép sw téng hop DNA cia té bao sinh sé6i nhanh chéng, dédc biét té
bao lymphocytes B vaT)

It was first used in heart and kidney transplants in the early 1960s and
quickly adopted for treatment of a range of autoimmune diseases from
hemolytic anemia to SLE and rheumatoid arthritis. It has been widely
considered a first-line immunosuppressant medication for autoimmune
diseases in combination with low-dose oral corticosteroids.




The first series of seven such subjects with NMOSD was published in
1998 by Dr. Mandler and colleagues who demonstrated that this
combination of 2 mg/kg/day of azathioprine plus oral prednisone at 1
ma/kg/day for the first 2 months tapered works to improve neurological
function after relapses and to prevent future relapses, at least over 18
months.

In this study, patients were enrolled shortly after a relapse so their
baseline disability scores were high: the mean Expanded Disability Status
Scale score (EDSS) was 8.2, which then improved to a mean of 4.0 at the
conclusion of the trial).




This initial success with azathioprine plus prednisone prompted widespread
use in NMOSD that continues to this day. Larger series have since
supported the initial observations in both children and adults with doses of
azathioprine at the higher range of 3 mg/kg/day plus concurrent prednisone
showing more benefit than azathioprine monotherapy.

In three large NMOSD cohorts of 99 (Mayo), 103 (UK), and 77 (China)
subjects treated with azathioprine for at least 1 year, treatment with
azathioprine was successful in preventing relapses in 37-57% of subjects.




The annualized relapse rate (ARR) in the Mayo cohort dropped from
2.20 to 0.52 in those taking more than 2 mg/kg/day and dropped from
2.09 to 0.82 in those taking less than 2 mg/kg/day, suggesting a dose-
response effect.

In all three large azathioprine studies, the effect of prednisone was less
clear because concurrent prednisone was usually weaned down in
subjects who were doing well while purposely maintained or increased
among those who relapsed despite azathioprine




Side effects occurred in up to 60 % of patients taking azathioprine in these
studies. The most common side effects were gastrointestinal and
hematological, as with other diseases. In the Mayo cohort of NMOSD
subjects, three of them (3 %) developed treatment-related lymphoma, a
known risk of azathioprine use

The combined experience with azathioprine in NMOSD suggests the
medication has an approximately 50/50 chance of preventing additional
relapses.




Concurrent prednisone use helps to keep patients in remission while
azathioprine takes effect, which can take up to 12 months. There are no
reliable biomarkers of azathioprine effect used in common clinical
practice but consensus opinion recommends increasing the dose of
azathioprine closer to 3 mg/kg/day if initial treatment fails. And if the
higher dose fails to keep the disease in remission, switching to another
medication class, such as rituximab, is suggested




Mycophenolate

Mycophenolate mofetil, like azathioprine, is a purine analog anti-
metabolite which interferes with lymphocyte proliferation.

But unlike azathioprine, it was developed to be a specific
Immunosuppressive agent with limited side effects by targeting guanosine
more than adenosine.

Also, mycophenolate avoids production of thioguanosine which is
Incorporated into DNA and leads to treatment-related lymphomas with
azathioprine.

In head-to-head studies in autoimmune disease studies, mycophenolate is
safer and slightly more effective than azathioprine




Many autoimmune diseases in which azathioprine have shown a benefit
have been tested for improved safety and efficacy with mycophenolate,
and NMOSD is no exception.

The first series of 24 NMOSD subjects controlled on mycophenolate was
published in 2009 and validated by additional groups in the US and Korea
cohort sizes between 28 and 59 subjects.

Compared to azathioprine, these three studies suggest mycophenolate is
more effective at achieving remission in 60—75 % of subjects with fewer
side effects and adverse events, most of which were not serious




The recommended starting dose for mycophenolate is 500 mg twice daily
with up-titration every 6 weeks until the absolute lymphocyte count

reaches the stable target of 1000—1500 cells/ul of blood without causing a
rise in liver enzymes.

Concurrent prednisone of 20—-30 mg daily is typically used until the target
lymphocyte count is reached, and then the prednisone is weaned off. In a
few patients, a small dose of prednisone between 2.5 and 10 mg daily is
continued if clinically indicated.




Rituximab

B cell depletion with anti-CD20 monoclonals as a treatment for
autoimmune disease was first demonstrated in rheumatoid arthritis using
rituximab in 2004, and since then has been used to treat a wide number of
autoimmune conditions including myasthenia gravis, lupus, and multiple
sclerosis that share immunopathogenic mechanism with NMOSD.

(1am suy yéu té bao B khang -CD20 DON DONG)




In 2005, the first open-label series of rituximab in NMOSD showed
promise that has since been supported by 14 additional prospective and
retrospective studies around the world with a total patient cohort of well
over 300 subject.

Although none of these studies were placebo controlled, they all show a
sustained and powerful benefit in the treatment of NMOSD. In studies
with persistent B cell depletion, remission rates up to 83 % were
achieved.

In retrospective head-to-head studies comparing azathioprine,
mycophenolate, and rituximab in NMQO, rituximab was the most effective
option, followed by mycophenolate and then azathioprine




The proposed mechanisms of action of rituximab in NMOSD include
removal of B cells as antigen-presenting cells and reduction in the CD20+
early plasmablast population generating anti-aquaporin-4 antibodies (ref).

Infusion of either 375 mg/m2 or 1000 mg of rituximab leads to rapid
depletion of circulating CD20+ mature B cells within a few hours.

Additional doses of rituximab (375 mg/m2 x4 total weekly doses or
another 1000 mg 2 weeks after the initial 1000 mg dose) provide long-
lasting B cell depletion for 6—-8 months.

The goal of therapy is to keep B cells depleted at all times, which can be
achieved either by scheduled infusions every 6 months or based on
CD19/20 B cell counts tested monthly




B cells in peripheral organs and the CNS cannot be reached by
Intravenous rituximab and may explain why the risk of opportunistic
Infections in patients with autoimmune disease on rituximab is not
statistically increased compared to placebo.

The most common and serious adverse reaction with rituximab is allergy
due to lysis of circulating lymphocytes and release of cytokines and is
greater in patients with replete B cell counts.

True anaphylactic reactions mediated by IgE have been reported, but most
allergic infusion reactions to rituximab can be prevented by starting with a
slow infusion rate and using preventive medications such as
diphenhydramine (25-50 mg), methylprednisolone (100 mg), and
acetaminophen (650 mg) up to 45 min prior to infusion




Céac thuoc wrc ché mién dich khéac

+ Corticosteroids have been used extensively in the treatment of
autoimmune disease for decades. They are an effective add-on agent to
prevent relapses in NMOSD when used with anti-metabolite such as
azathioprine or mycophenolate and may be useful as monotherapy as well.

However, the use of prednisone in NMOSD is limited by serious
complications including hyperglycemia, hypertension, insomnia, mood
swings, truncal weight gait, osteoporosis, and glaucoma




Dung corticosteroids

Liéu: 0,5-1mg/kg trong 3 thang sau dott tan cong va
giam dan trong 6-12 thang

- Since the biological effects of many corticosteroid-sparing
agents take months to have an effect, corticosteroids may be
needed in many patients at doses 0.5-1 mg/kg forup to 3
months after an attack, and then slowly tapered off over further
612 months.




Liéu thap steroid lau dai (Low dose long term
steroids)

1 Steroids 1& immunosuppressants tét. Sau khi chan doan NMO, steroid
ding cho dén khi thay thé diéu tri khac

(thi du azathioprine c6 thé 3-6 thang c6 hiéu qud). Trong nhiéu bn tai phat
c6 thé xay ra ngay khi gidm ti tr steroids, thweng dung liéu thap trong
th&i gian dai, doi héi liéu duy tri

O Diéu tri 1au dai cha y tac dung phu: weight gain, acne, indigestion,
cataracts, osteoporosis (thinning of the bones), deterioration of the head
of the thigh bone and diabetes

Qd B6 sung antacid (omperazole, lansoprazole) va bone protection
(alendroic acid va calcium supplements).




Methotrexate , Mitoxantrone

+ Methotrexate is another anti-metabolite (like azathioprine and
mycophenolate) that has been studied in NMOSD. Weekly methotrexate at
a dose of 50 mg used as monotherapy or in combination with
corticosteroids/cyclophosphamide led to remission in about two thirds of
subjects. Methotrexate was generally well tolerated in these cohorts.

+ Mitoxantrone, an anthracenedione antineoplastic medication that
Intercalates DNA and inhibits topoisomerase Il, has been studied in three
patient populations and can lead to NMOSD disease remission in up to 70
% of subjects when dosed appropriately.

Serious adverse events including heart failure and leukemia observed in
these small cohorts have curbed widespread enthusiasm for mitoxantrone
In NMOSD




C6 thé dieu tri thém (Further treatments available)

Q. Néu diéu trj trong nhém dau tién khdng thuyén gidm, c6 thé c6 gang
dieu tri nhom 2 (“second line”)

3 Nhém nay e ché mién dich manh hon diéu tri co ban

3 Phan I&n thudc hiéu qua nhiéu hon, nguy co tac dung phu cao hon




Pang nghién ctru vé NMOSD

Three promising trials have launched in the NMOSD preventive therapy
space, two of which have been tested in pilot studies in NMOSD,
eculizumab and tocilizumab.

+ Eculizumab is a C5 complement inhibitor that blocks the terminal
activation of complement and the membrane attack complex. The rationale
behind testing a complement inhibitor in NMOSD is based on the pathology
of NMO lesions showing extensive complement deposition.

The success of this trial prompted a worldwide, placebo-controlled
registrational trial of eculizumab in seropositive NMOSD, which is
expected to complete enrollment in 2016.




In an open-label study of 14 subjects, of which 8 subjects proved
unresponsive to other immunosuppressants, eculizumab appeared to
suppress nearly all disease activities. Only two relapses occurred to all
subjects over the year of treatment, and both of them were mild in severity.
One subject became infected with meningococcal bacteremia, a known
risk with eculizumab, but was treated and continued in the study.




+ Tocilizumab is a blocker of the interleukin-6 (IL-6) receptor and has
been approved for treatment of rheumatoid arthritis and juvenile idiopathic
arthritis. The rationale behind testing an IL-6 receptor antagonist in NMOSD
IS based on the reportedly high levels of the pro-inflammatory IL-6 measured
In the blood and spinal fluid of relapsing, actively inflamed NMOSD patients.

In a pilot study of seven Japanese NMOSD patients, tocilizumab added to
background immunosuppressants such as azathioprione or prednisone
provided additional reduction in relapse rates . Plus, tocilizumab reduced
pain scores in these subjects due to the role of IL-6 in spinal cord pain
pathways.




The dual pain/immunosuppressive benefit was confirmed in a German
study of eight NMOSD patients on tocilizumab monotherapy. These
studies have prompted a worldwide, placebo-controlled registrational
trial of SA237, an anti-IL-6 receptor blocking monoclonal antibody
applied with recycling antibody technology that extends the dosing
frequency to once monthly by intramuscular injection. This study is also
expected to complete enrollment in 2016.

A third worldwide, placebo-controlled, registrational trial has launched
INn NMOSD testing the ability of MEDI-551, a CD19 monoclonal
antibody, to prevent relapses. Based on the success of rituximab, a
CD19+ B cell-depleting medication would be expected to perform as
well or better because earlier B cells and more mature plasmablasts
would be depleted compared to rituximab
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(Manifesting as a combination of neuropathic pain described as a constant burning,
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Nhan ra sw tai phat

Nhan ra sw tai phat valam gi ?
Tai phat hay con tan cong NMO xay ra khi:
> viém nhiém trong hé than kinh

»>Trong NMO xay ra & tk thj va tdy song
» Viem nhiém gay triéu chirng mai hay triéu chirng tai phat




Tai sao tai phat xay ra?

O Chwa biét nguyén nhan nao gay tai phat.
4 Thwong khong tién doan

3 Doi khi c6 thé do nhiém tring hay stress

Triéu chwrng tai phat.

0 Bn NMO, tai phat thwdng ca tk thi va tdy séng




Viém than kinh thi giac

3 Khi tk thi tai phat gay rdi loan thi giac, thwdng vai gi® hay
vai ngay, triéu chirng vao budi sang thire day.

d Pau mat khi nhin, phia sau mat, cé thé kéo dai vai ngay,
mu0 mau, nhirtng dot nang thi lwc cé thé me hay mat hoan
toan.

d Pau nhéi ngan xung quanh mat kéo dai ngan vai giay hay
vai phut khong gidng tai phat. Nhiéu bn NMO thay dbi thi
giac tirng ngay




Viém tay cat ngang

d Bn NMO c6 thé tai phat & tly song, cac triéu chirng:
+ yéu tay chan
+ bat thwdrng cdm giac té bi, cham chich tay chan, than
+ dau vung cd, vai
+ rdi loan co vong,

A CAc triéu chirng c6 thé xay ra riéng biét hay két hop,
thwdng tién trién trong nhiéu gi® hay nhiéu ngay

d Pang ké néu kéo dai trén 24 gidy




@)

-

Bn phai lam gi khi c6 tai phat ?

3 Quan trong bn NMO tai phat can danh gia 4
nhanh chong

3 Xin vui Iong theo hwong dan sau day

+ Néu cam thay c6 sy tdn thwong thi gidc hay bat cw
triéu chirng ké trén kéo dai hon 24 gi¢

“Please contact your NMO doctor Specialist”
VN ??7?




Q Maéi bn, mdi tai phat sé c6 hinh anh khac nhau va diéu
tri tuy thuéc vao nhu cau tirng ca nhan

A Quan trong la can nhanh chéng danh gia trong tai phat
va diéu tri sm co thé phong ngtra ton thwong lau dai




Hoi phuc tir tdi phat

(Recovering from a relapse)

3 Thei gian héi phuc chire ndng sau khi tai phat co thé rat Ion

3 Yéu td quan trong xem xét bat c triéu chirng méi hay xau
di keo dai cac triéu chirng ton tai (trén 24 gid) sé bao cao voi:

NMO team, neurologist or general practitioner or NMO team for further
assessment.

E! Panh gia s&m va diéu tri c6 thé cai thién dw hau va phuc
hoi sau tai phat




Céc triéu chirng kéo dai sau tai phat héi phuc nhw thé nao ?
3 Theo théi gian nhiéu triéu chirng c6 thé hoi phuc chirc ndng
d Triéu chirng cai thién 2-6 thang

Q Tuy nhién triéu chirng kéo dai nhw thay ddi thi lwc, viém ty
cat ngang co thé xay ra

0 M6t s6 bn sé con lai rat it triéu ching tir tai phat, nguwdi khac
nhiéu hon, dé nang cling sé khac biét ttrng ca nhan




3 Triéu chirng c6 thé dung thudc va cai thién 16i sbng hang
ngay (‘lifestyle.”)

d Thuéc khéng ngdn ngtra tai phat trong twong lai (?)

Q O day khéng c6 thubc dung(no ‘right’ drug) khi dap &ng
khac nhau véi diéu tri khac nhau




Q Pau than kinh (Neuropathic pain):
+ Thubc dé nghi: amitriptyline, gabapentin, pregabalin va
carbamazepine

d Pau thu thé (Nociceptive (musculoskeletal) pain)): trong
NMO nguyén nhan ap suat de trén khép do thay doi dang di
+ Thubc dé nghi: paracetamol hay NSAID




There are four general classes of pain medications commonly used in
NMOSD patients:

(1) anti-epileptic medications (e.g., gabapentin, carbamazepine),

(2) anti-spasmodics (e.g., baclofen, tizanidine),

(3) anti-depressants (e.g., amitriptyline, duloxetine),

(4) analgesics (e.g., tramadol, opiates).

First-line agents that have been most effective in treating both neuropathic and
spastic pain are anti-epileptic medications. Gabapentin dosing is usually started at
300 mg three times daily and titrated up as needed weekly up to a maximum dose
of 2400 mg per day.

In the absence of kidney disease, gabapentin monitoring is unnecessary and can be
dosed at the minimum effective dose according to patient report of efficacy versus
side effects with sedation as the dose-limiting factor. Carbamazepine at 100-200
mg twice daily is also particularly effective at treating both neuropathic and spastic
pain in NMO and can be added to gabapentin




When a combination of two anti-epileptic medications is insufficient to
manage neuropathic pain, an anti-depressant is usually added to the
regimen.

Amitriptyline is a particularly effective agent in this regard starting at a
dose of 25 mg nightly and titrating up biweekly to 150 mg nightly as
tolerated, also limited by sedation. For those who cannot tolerate the
sedation from amitriptyline, duloxetine at a dose of 60 mg twice daily Iis
often an effective substitute.




Q Tang trwong lwe co va co thac(Increased muscle tone and
spasms arises): do ton thwong tly sdéng anh hwéng kiém
soat co

+ thudc dé nghi: baclofen, tizanidine, gabapentin.

d Co crng co (Tonic spasms): dau do co thac co tl vai giay
den vai phut, co the thuwong xuyén
+ diéu tri hién nay Gabapentin va Carbamazapine




For NMOSD patients with persistent tonic spasms, rather than intermittent
spasms, an anti-spasmodic can reduce the spasticity.

Baclofen at doses of 5—-20 mg three times daily is good at reducing
spasticity, as are other anti-spasmodics, but they can also make patients
feel weaker especially while walking.

In a few patients where all efforts have failed to reduce pain to a tolerable
level, analgesics can be used sparingly and temporarily while the long-
term goal of finding other medications or non-medical interventions
continues on a trial-and-error basis




O Crng khép (Joint Stiffness): luyén tap thwdong giup ich

3 Yéu co (Muscle weakness): khong c6 thudc cai thién yéu
co, luyén tap ich loi

A Triéu chirng bang quang: do rdi loan co vong (urgency,
hesitancy, frequency and nocturia (passing urine at night) of micturition
and retention (unable to pass urine))

+ thudc: oxybutynin hay solifenicin c6 thé gitp ich hay
learning intermittent self catheterisation,

A B6n: do ton thuong tdy song va bat dong
+ nhuan trwdong, ché dd an nhiéu chat xo, nwéc(high fibre
diet and fluids), abdominal massage

wC ZIN




Urinary retention/incontinence

Micturition is initiated by the brain, which sends tracts to the bladder and
pelvic floor through the spinal cord. Descending sympathetic and
parasympathetic tracts run down the spinal cord in between the
corticospinal tracts and the gray matter bilaterally.

Sympathetic nerves destined for the urethra and pelvic floor synapse in the
iIntermediolateral nucleus of the lumbar cord function to close the
sphincters to prevent urine leaks.




The parasympathetic serves destined for the bladder wall synapse in the
lateral horn of the gray matter in the lumbar cord and function to contract
the bladder during voiding.

An acute lesion of the cervical spinal cord would cause loss of function of
both autonomic systems which causes both bladder flaccidity and
Incontinence.

Lower thoracic and lumbar lesions on the spinal cord cause acute urinary
retention because of unbalanced sympathetic stimulation to the urethral
outlet that exited the spinal cord rostral to the lesion. In these situations,
patients are usually unable to sense that their bladder is full which can
delay appropriate treatment




There are two options for patients with urinary retention. The most widely
recommended option by urologists is clean, intermittent self-catheterization
at least three times daily or more often depending on bladder volumes
throughout the day.

In longer term, some patients opt for an indwelling suprapubic catheter but
all catheters tend to become sources of infection over time. The second
option is bethanechol, a parasympathetic agonist that increases bladder
muscle tone and contraction at a dose of 25 mg three or four times dalily.
Bethanechol is best for those who have some retained abllity to relax the
urethral sphincter.

A trial of bethanechol can be performed within 1-2 h to determine whether
It works for an individual patient. Side effects due to parasympathetic
overstimulation are generally mild and include upset stomach, dizziness,
and sweating/flushing




There are several options for patients with urinary incontinence. One
approach involves scheduling frequent bathroom trips to keep the bladder
from overfilling and thereby avoid leaks.

In combination with pelvic floor muscle exercises, this method can provide
long-term control without medication or intervention. The problem with this
approach is that patients cannot always plan a bathroom break especially

while at work or traveling.

A second method to treatment urinary incontinence uses anti-cholinergic
medications to block the parasympathetic innervation of the bladder wall
therapy preventing spasms and allowing the bladder to expand without
Increasing pressure on the urethral sphincter.




There are six FDA-approved medications that can be tried for patients
that work in this way.

A third method involves multiple injections of onabolutinumtoxinA (Botox)
Into the bladder wall to achieve a 3—6-month period of bladder wall
relaxation.

Botox is somewhat more effective in blocking bladder spasms associated
with urinary incontinence than medication (ref) and avoids medication
side effects, but it does require repeat intervention 2—3 times per year
when the Botox wears off.




 Sexual dysfunction

O Osteoporosis (brittle bones) — do dung steroid kéo dai
hay lack of weight-bearing activities

0 Depression — thay dai lifestyle phoi hop bién chirng NMO
nguy co tram cam

 Trieu ching thi giac (Visual symptoms) — hién nay chuwa
c6 thudc cai thién chirc nang thi giac sau dot optic neuritis,




Fatigue/depression/cognition

Psychological issues related to NMO may be due to direct inflammatory
iInfluence on higher neuronal circuitry or may be related to complications
from optic neuritis and transverse myelitis.

Among the most disabling of these psychological issues are fatigue,
depression, and cognitive problems




The work-up for fatigue includes a thorough assessment of sleep habits,
medication side effects, and depression.

NMOSD patients can have primary sleep disorders, as well as sleep
disorders secondary to repeat awakenings due to nocturia, chronic pain,
and obstructive sleep apnea.

Sleep disorders not only lead to fatigue, but they also impact a patient’s
recovery potential and overall neurological well-being.

Many medications that patients use for pain control and muscle spasticity
cause fatigue. Sometimes, a transient side effect of fatigue is worth the
benefit provided by the medication, but if not, alternative medications can
be considered or the dose of the sedating medication can be reduced.




Stimulants such as modafinil have been used empirically in autoimmune
neurological conditions and may be helpful in certain circumstances .

Depression in NMOSD has been recognized as both primary and
secondary etiologies . In either circumstance, a combination of behavioral
therapy, psychotherapy, and medication may be helpful.

Cognitive problems in NMOSD may be due to depression, fatigue, and
medication but may occasionally be due to primary involvement of the
subcortical or cortical brain matter.

Research in cognition of NMO patients is ongoing, and specific therapies
have not yet been developed




C6 thé cai thién ro triéu chirng c6 trong nhiéu ndm?

+ rat it xay ra

+ sw thich nghi co thé:

(modifications in house, wheelchair etc) and lifestyle modifications
(change of job, moving to a single floor house) should be planned in

advance and money spent wisely rather than waiting for ‘miracles to
happen’ or trying out costly alternative medicines or exotic cures.)

+ “Séng véi NMO”




Piéu tri bo sung
(What about complimentary therapies?)

Q Rat it nghién ctru cho thay hiéu qua cac phwong phap
diéu tri bd sung

O Complementary therapies can be used to target a specific physical,
mental, emotional or spiritual problem, or as a preventative measure or
purely for relaxation, and may increase your feeling of well-being.

O Reflexology, Massage, Reiki or Acupuncture may improve relaxation,
sleep patterns, relieve pain or reduce stress and tension.




Tudng lai dieu tri NMO

NMO is a very rare condition, as such a lot of the research and clinical
trials in to the condition and future treatments are carried out at
specialist centres like the John Radcliffe and Walton Centre.

Your local NMO team will be able to provide you with the most up to
date information on the ongoing trials and research.




Acute Treatment of NMO:
Block complement
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Acute Treatment of NMO:
Minimize BBB disruption

NDC 50242-060-01
Lst Ne.-1573¢ 100 mg

25 mg/od

AVASTIN® =5 =

(bevacizumab)
For Intravenous Use
R i ,:VASTI:"




Three Phase Ill Trials in NMO!
(All preventive)

Actively Enrolling Clinical Trials

Industry Working For You - Cures of Tomorrow Begin Today

]
ACExion > Il

Medimmune



Dw hau

« CO thé monophasic véi mét con va lui bénh thuwédng truc
tiep theo.

« 85% bn c6 thé tai phat lap lai con tan cong transverse
myelitis hay optic neuritis

« Dang tai phat: (usually weeks or months between the initial attacks
and better motor recovery after the initial transverse myelitis event)

« Tai phat som (55% of patients relapse in the first year, 90% in the
first 5 years)

« Bn co6 thé visual loss va/hay paralysis thuwdng truc




Take home massages:

1. NMO: bénh mat myelin, gay hoai tlr(necrosis) day tk thi
va tay song

2. Phdi hop bénh tw mién hé thong hay co quan chuyén

biét (Lupus, Sjogren's syndrome, MG, Celiac etc).

Thuwdng dé lai hau qua nghiém trong

Anti AQP4 Abs: test tat ca bn co triéu chirng NMO

(optic neuritis and/or myelitis) ciing nhw malignant MS

(With or without other autoimmune diseases,with neoplasia,with
atypical ADEM, with unique symptoms - intractable hiccups or
vomiting, symptomatic narcolepsy, olfactory dysfunction and
neuroendocrine dysfunctions)

> W







PHU LUC

DRUG MECHANISM ; SIDE EFFERCTS EFFICACY

Corticosteroids  Bind Acute attack: Insomnia, mood Reduced
glucocorticoid methylprednisolone  changes. weight ARR from
receptor, 1000 mg, 3-5days  gain.glaucoma, 1.48 10 049
Induce gene 0SLEOPOrosis,
expression Prophylaxis: diabetes, EDSS was
and modulates prednisone hypertension. growth stable
immune function 2.5-20 mg/d impairment, insomnia

Azathioprine  Acts as 2mgkg 'd! Bone marrow Reduced
IMmunosuppressive suppression, leukopenia, ARR
antimetabolite nausea, hepatotoxicity,  from
by interfenng with diarrhea, hair loss, 220-1.13
proliferation of T fatigue to
and B lymphocytes 0.40-0.60
and alterations in
antibody EDSS was

production stable



Mycophenolate

Methotrexate

Reversible inhibitor of 2,000 mg/d,
inosine monophosphate  range
dehydrogenase that 750-3.000
1§ involved in guanosine  mg
nucleotide synthesis

Proliferation of T and B
lymphocytes is impaired
by interruption of
guanosine synthesis

[nhibitor of dihydrofolate  17.5-50
reductase and punne and  mg/wk
thymidine synthesis

Inhibits proliferation of T
and B lymphocytes

SIDE EFFERCTS

Leukopenia, skin
malignancy,
lymphoma, PML.
headache, hair loss,
diarrhea, constipation,
bruising, anxiety

Leukopenta,
pancytopenia,
infections,
hepatotoxicity, joint
pain, stomatitis, nausea,
diarrhea

EFFICACY

Reduced
ARR from
1.28

o 0.09

EDSS was
stable

Reduced
ARR from
1.39100.18

EDSS was
stable



Do [ Joow Jsmemcn

Mitoxantrone  Intercalates with DNA  max. cumulative  Cardiotoxicity, Reduced
and inhibits doses 120mg/n¥  leukemia, ARR from
topoisomerase 1l 3-6 monthly hepatotoxicity, 2.8100.7
cycles of 12 leukopenia, nausea,
Suppresses development  mg/m? followed stomatitis, diarrhea  Reduced
of T and B lymphocytes by 6-12 mg/m? EDSS from
and macrophages maintenance doses 561044
Rituximab Chimenc anti-CD20 Initiation with 375  Infusionreactions,  Reduced
monoclonal antibody mg/m?® weekly mfections, (e.g. ARR from
for4 wk, 1,000 mg recurrent herpes 1.7-2.610
Depletes B cells from twice biweekly. zoster, respiratory 0.0-0.93
pre-B cells through maintenance mfections,
memory lineages (1,000 mg) either  unnary tract infects), EDSS
fixed or upon fatigue, transient stabilized or
recurrence of B leukopenia and improved
cells ransaminase elevati
on, PML




EFNS guidelines

Drug name Regimen
First-lme therapy
Azathioprane Oral 2.5-3 mg/kg/day
Plus Predmsolone Oral | mg/kg/day, tapered when azathioprine becomes effective (after 2-3 months)
OR
Rituximab Option 1: i.v. 378 mg/m’ weekly for 4 weeks (lymphoma protocol)
Option 2: 1000 mg infused twice, with & 2-week interval between the infusions
(theumatoid arthntis protocol)
Options | and 2: re-infusion after 6-12 months; however, optimal treatment
duration wnknown
Second-line therapy  Alphabetical onder
Cyclophosphamade LY, 7-25 mg kg every month over a penod of 6 months, especially consdered i case of
association with SLE/SS
OR
Mitoxantrone i.v. 12 mg/m’ monthly for 6 months, followed by 12 mg/m’ every 3 months for 9 months
OR
Mycophenolute mofetll  p.o. 1-3 g per day
Other therapies IVIG, Methotrexate
Escalation therapy
AND Intermitient plasma exchange




