e \yasiienia Gravis
P mgnosus and management

Dr. Thanin Asawavichienjinda, M.D.




- -
VAEEHHIenia.Cravis

Uromuscular disorder characterized b?/
ikness and fatigability of skeletal muscles

@ underlying defect: A decrease in the
mber of available acetylcholine receptors

—(# ChRs) at neuromuscular junctions due to an
;‘_::::‘famlbody -mediated autoimmune attack.

'P_refer'able name: Autoimmune myasthenia

* Treatment now available for MG is highly

effective, although a specific cure has
remained elusive

Harrison 2001
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YastrieniaxGrayisiH Epideniiology™*

SfNtie USA, tihe prevalence is 14.2 cases/1
fillicrpeople

PPEalal any age
= "h women, the onset between 20 and 40 years

= - Among men, at 40-60

* Overall, women are affected more frequently
than men, in a ratio of approximately 3:2.

* Familial occurrence is rare

JOAO 2004
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\(f allincidences 0.25-2/100,000
BEDONIaneous remission: 20%

: n‘houf ftreatment, 20-307% die in 10

MG IS a heterogeneous disorder

— 907 no specific cause

° Geneftic predisposing factor: HLA association;
HLA-BW46 in chinese ocular MG

— Thymic tumor: 107

Lancet 2001




VAEHEnIa-Grayis; Pa’rh-oph'ysiology'

ecn‘uc anti- AChR antibodies

’rhogenlc antibodies are IgG and are T
cell dependent, Sensitized T-helper cells

AuTmmmune response, the thymus
~ appears to play a role

* 75%: thymus abnormal
— 65%: hyperplasia
— 10%: thymoma, rarely in children; often
(207%) in patients aged 30-40 years

NEJM 1994; Neurologic clinics 1994; BJA 2002; JOAO 2004
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VasItieniarGrayisPatieplysiology

— Posirsvadorieglcoille
deeivicholinerrecepior:
rzdicz tnz ALe2 e of
SnEIenalNzeceptors Normal Myasthenia gravis
W O5sloif stiructural -
HVEGIANYA0T receptiors:
Sy BNGHEComplement
ENOrpriologic changes

Gl simplification of
BSile paiiiern of Nerve

EE—————  postsynaptic terminal ST
= = membrane folding; P T ; s
= Aniincreased gap setvicholinet. % E4 £ 1
between the nerve 3§ t,( '
ferminall and the W
post synaptic muscle Acetylcholinesterase

membrane

* Blockade

* {l Turnover of AchRs:
Accelerated
degradation of

acetylcholine
receptors

NEJM 1994, 1997; Neurologic clinics 1997; BJA 2002; JOAO 2004
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CAlCeaRACAIKACASIIYA
e vesuliis iniend-platie potentials of
S diminished amplitude which fail to
SSfrigger action potentials in some fibers
= causing a failure in initiation of muscle

fiibre contraction - power of the whole
muscle is reduced

> The amount of ACh released per
impulse normally declines on

repeated activity (fermed
presynap.“c r'undO\Nn) NEJM 1994; BJA 2002




iaSitienia.Gravis: Clinical Keditress
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SHlUctuating weakness of voluntary
muscles (fatigability)
B W\W/orsen after exertion and improve with

= rest

y _.-1-'-_.-.4:\-
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= Nb abnormality of cognition, sensory
" function, or autonomic function

JOAO 2004
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> Bl alfsymptoms! involve the ocular
iliseles in 6076

pa’rlen‘rs will have ocular involvement

‘rhm 2 years of disease onset

JOAO 2004




iaSitienia.Gravis: Clinical Keditress

Mocular manifestations

=Pi088), uni- or bilateral is very common and
may:occur while patients reading, or during

Iong period of driving

JOAO 2004







Ptosis and impaired orbicularis oculi




iaSitienia.Gravis: Clinical Keditress

gOcular manifestations

D |plop|a Extraocular muscle weakness may
Malse) present: asymmetrically

JOAO 2004







iaSitienia.Gravis: Clinical Keditress
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BEbar involvements

ifficul‘ry chewing, speaking, or swallowing:
Rinrial symptoms in 177 of patients

g = Eaiigability and weakness during mastication
*Unable to keep jaw closed after chewing
* Slurred and nasal speech

Neurologic clinics 1997; JOAO 2004




Nasal voice




iaSitienia.Gravis: Clinical Keditress

ML muscles weakness:
Bntial symptoms in fewer than 107
BIBper extremities weakness is more

S common than lower extremities,
;;_5, = GSymme’rmcal

_.-1-'-_.-.4:\-

am—

— Tnvolve proximal muscles than distal

— Thvolve neck muscles: neck flexion weaker
than neck extension

Neurologic clinics 1997; JOAO 2004
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=NieNnitial presentation is rare

—_' celrring precipitously in a patient with
& recent worsening of symptoms

Neurologic clinics 1997




WVGESsienia . Grayis;

> Przcloffciigcp 22

BSVsiemic illness
__iral Upper respiratory tract infection
Receiving general anesthesia

== 5_:— Receiving neuromuscular blocking agents
— Pregnancy, menstrual cycle
— Extreme heat
— Siress

Neurologic clinics 1997




e dications induce or exacerbate
ME - ==

i

BYCnITe association
SPPnicillamine, corticosteroids
HeEble association

= htficonvulsants (phenytoin);

'-_,.-.;- —
- | -

= Anti-infectives (aminiglycosides,
~ ciprofloxacin);
— Beta-adrenergic receptor-blocking drugs;
— Lithium carbonate;

— Procainamide HCI

Archives of Internal Med 1997




e dications tnduce or exacerbaie
- "
ME - —

A

WPBESIble association
Bviticholinergic drugsi (artane);
'::n‘ri-infec’rives (ampicillin, imipenem, erythromycin,
S pyraniel);
g Cardiovascular drugs (propafenone HCl, verapamil);
e Cholroqume phosphate;

— Neuromuscular-blocking drugs (vecuronium,
succinylcholine);

— Ocular drugs (proparacaine HCI, tropicamide);

— Miscellaneous drugs (acetazolamide, carnitine,

interferon alfa, tfrandermal nicotine)
Archives of Internal Med 1997
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WEGlassification

M@sseriman Classification

Brade 1: involve focal disease (restricted to
focllar muscle)

BGrade 11: generalized disease

et M

= TTa: mild

—

- ITh: moderate
Grade IITI: severe generalized disease

Grade LV: a crisis with life-threatening
impairment of respiration

NEJM 1994
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srade I Any ocular muscle weakness

BB Mild weakness affecting other than ocular
Wiuscles

EilGs limbiand/or axial weakness; less oropharyngeal
= hvelvement

E‘.—u.—i-‘r—-—-‘ :

p— —
—

= TIb: oropharyngeal and/or respiratory weakness

Grade III: Moderate weakness affecting other than
ocular muscles (a,b)

Grade IV: Severe weakness affecting other than
ocular muscles (a,b)

Grade V: Defined by tracheal intubation
BMC musculoskeletal disorders 2004




L N
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»Clinical course
SYNGs progress! if no treatment

BBBY A maximum weakness during the first
Vear

e

== Spontaneous improvement occurs early in

."-—_
a

—  the course

— Ocular type
* 667> develop generalized disease in one year
* 14/ not progress after 2 years

Neurologic clinics 1997




Iyasitienia Gravis: Clinical Feaiires:

Nelinical course

=Y \Clive stage (5-7'V): fluctuation and
prrogression for several years: thymectomy
Benesi

= Sactive stage (10'y) : fluctuation while

&= intercurrent iliness or other idenftifiable
factors (drugs, pregnancy): thymectomy no
" benefit

— Burnt-out stage: after 15-20 years; fixed
weakness with atrophic muscles

Neurologic clinics 1997
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. fJJr ical manifestations: chronic

sermittent muscle weakness;
ayigability

' -r'ovoca’rnve Test:
-: ~ Physiologic:
: ~ * Look up for several minutes; counting aloud to
100; repetitively testing the proximal muscles

— Pharmacologic:

* Curare test: to demonstrate generalized MG
(Neurologic clinics 1994)

JOAO 2004
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Provocative test
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iarniacological Tests
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piyasienia Gravis: Diagnosis: s

glctisiiongie —

S Usingledrophonium chloride: short acting
aeetylcholinesterase inhibitor

B¥0¥ig o edrophonium (0.15-0.2 mg/kg)
-~ used

-i-'-:-%"--—— A small test dose (2 mg) iv; after 1 min. no
- improvement and side effect, the
remainder given slowly

— The effect of edrophonium: in 30 sec. and
last fewer than 10 min.

JOAO 2004
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WWasiienia Gravis: Diagnosish s

F/r lonlesii —
Slaving fialse positive (LEMS, MND MS,

saimor, DM cranial neuropathy,
iiochondrial myopathy) and false negative

5 B5ide effects: N/V, tearing, salivation,
-"E*f muscle fasciculation, abdominal cramp,
- bronchospasm, bradycardia, cardiac arrest

— Cardiac monitoring
— Afropine available: 0.6 mg IV

JOAO 2004
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NECSIHGHiiNne Test
Bohoer acting
F] 5m9IMorO5mgIV

Ac’rnon begins in 15-30 mins and lasts up to
- 3 hours

Neurologic clinics 1997
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cirophysiological Tests '
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PBe Titive nerve stimulation
S HZ s used for 60 sec.

VANoreater than 157 decrement of the
Eamplitude of CMAP is considered positive

.: = — The yield of the test increases if proximal
- herves are stimulated

— May be abnormal in ALS, peripheral
neuropathy, radiculopathy, MS

_--lr'-,-.;p- S
:

Neurologic clinic 1997; JOAO 2004
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Myasiitienia.Gravis: Diagnosis =

> SEEME —

SSignals are recorded only from muscle

fibers close to the recording surface of
BHic needle electrode

e asire the relative firing (action

- _--l-"-_,.-.;p- -
"'.-u-.-_;_

5'%: == po‘ren‘rlals) of adjacent muscle fibers from
: - fhe same motor unit during voluntary
activity

— The variation (time) in firing between these
firing is called jitter (usec)

Neurologic clinics 1997
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N

SINormal jitter ranges from 10-50 psec

Bificireased jitter is seen in MG (100 wsec or
&= greater)

L -_
& -
=

== Neuromuscular block occurs as end-plate

= potentials fail fo reach adequate threshold
- to generate action potential

— Time for end-plate potential to reach the

threshold for action potential generation is
longer:

Neurologic clinics 1997
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~SEEMG —
SWAOS sensitive
;-ifficuIT fo) perform
NP ed experience of the EMGer

INDAPS 2004
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iVaSHienia.Grayvis: Diagnosis

> IPE NG —
sviay e abnormall (F+) in neuropathies,
fiochondrial myopathies, nerve injury,
Satierior horn cell disorders

B ay have false negatives in mild affected,

e
. - =

=== 0r on immunosuppressive treatment

Neurologic clinics 1997
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iIinelogicale
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MYastieniaGravis: Diagrusisy e

iiyedy fioracetylcholine receptor
BPRPeent in almost: all patients with thymoma
B \BECnt in ocular type

= _;\bsen’r in 207 of generalized MG

JOAO 2004
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oleep iiest and rest test
B PEifest for ocular (ptosis) type (as02002)
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ice fesT
Escles in MG function better in a lower
Nemperaiiure
= Decreased acetylcholinesterase activity

= Tincreased depolarizing effect of acetylcholine
ati motor endplates

—— Applying ice pack on the eyelid during
- closing Tor 2 mins.

— Positive: lid fissure increases by 2 mm or
more from baseline (curr Opin Neurol 2001)

JOAO 2004




ice test rest test

After ice test
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VaEHieniasGravis: Diagnosis e

Ocular M( Five
> Tz /rulr I test 86% (F +) (side effect)
NS (EOM) 487 (F+) (invasive)
2 ’\f“f ,-Ab 45 650/0 (rare F +) (expensive)
SEEMG (gold standard)  95% (F +) (pain)

(Of‘bICU|0r‘IS oculi and frontalis)
S|€€p Tiest simple and safe but takes time (30 mins.) and place
* Rest test 50% no F+ (AA0 2000)

* Tce test for PTOSiSZ 95% no F+(curr Opin Neurol 2001)

Neurologic clinics 1997; J med Assoc Thai 2001; JOAO 2004
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Gener
ICIISIIoN iest 95
i higher than in ocular MG (F+)
90% (rare F +)
1007 (F +)

JOAO 2004




WasThenia Gravis: Differential

DIWEHOSTS » —_—
o generalized MG

BABSTASymmetric muscle weakness and' atirophy
=@iricr INMJI disorders

NBambert Eation myasthenic syndrome
EERGongenital myasthenic syndrome
== Neurotoxins
& Botulism: Generalized limb weakness
e — \/enoms: snakes, scorpions, spiders
— = Inflammatory demyelinating diseases
* GBS: ascending limb weakness
* Miller Fisher syndrome
* Chronic

— Inflammatory muscle disorders: Painful proximal
symmetric limb weakness; no ocular involvement

— Periodic paralysis: Intermittent generalized muscle
weakness; no ocular involvement ForoTe




N thenra Gravis: leferen’rlal
Dicy Jﬁ' IS : ——

e Bulbar Myasthenia
Erainsiem siroke
SEseldobulbar palsy

= =rom Ocular Myasthenia
= MS: UMN; bilateral internuclear ophthalmoplegia

= Mitochondrial cytopathy (chronic progressive
extiernal ophthalmoplegia)

— Oculopharyngeal muscular dystrophy
— Thyroid ophthalmopathy

i =~
. a—
E-;.“
s

JOAO 2004
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gariagement
D mgnosus
2o earchmg for associated diseases
= Treafmen‘rs

y _.-1-'-_.-.4:\-
p—
— -ll-.-
— —
e

= Avoiding and treating precipitating
- factors




WVESIienia.Gravis:

WABEDCIated diseases
SNVinoma
SINDrTymusineoplasm in 37
=DM in 7%

= ? Thyroid disease in 67
E=DRheumatoid arthritis in fewer than 2%

= Pernicious anemia, pancytopenia,
‘lrt}r'ombocy’ropema and SLE in fewer than

— Polymyositis, dermatomyositis, psoriasis,
scleroderma (BJA 2002)

F-

Neurologic clinics 1997




Recommended laboratory tests or procedures

Magnetic resonance imaging or computed tomography of mediastinum

Tests for lupus erythematosus: antinuclear antibody, rheumatoid factor, anti-
thyroid antibodies

Thyroid-function tests

Tuberculin test

Chest radiography

Fasting blood glucose measurement

Pulmonary-function tests

Bone densitometry in older patients

Harrison 2001
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MyastieniaGravis: Tizeaiieni =

IME GoalNS 0 achieve remission:
SSymptoms free and taking no medication

= Bviincreased neuromuscular transmission
& = Reduce autoimmunity JOAO 2004

——

= "f“’O’rhers having a normal quality of life
even if some signs remaining and
cholinesterase inhibitors taking

Neurologic clinics 1994
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MyastieniaGravis: Tizeaiieni =

MNGISinglerrearment s ideal tor all
payIents
BEGCh patient needs an individual plan
B ireatiment may have to be changed time

—— e

-~ ~  totime
— L Obtain the best response while keeping

the risk and side effects as low as
possible

Neurologic clinics 1994




B
ar MG~

RESpread out (Neurologicigliics 1994)
30US remission (JOAO 2004)
esponse to pyridostigmine

out, in 2 y - thymectomy

"onse to pyridostigmine
dnisolone: 10-30 mg/d for 2-3
or incrementing dose; after

mum benefit slow tapering

__-,..-'

'_ '....--r

:nofeffec‘nve getting along with
—dysfunction; maneuvers and simple
_mechanical devices used

Or high-dose daily prednisolone +
azathioprine or even thymectomy

If ptosis is fixed; surgical shortening of
the eyelid to be considered (oo 2004;

Neurologic clinics 1994)

Establish dingnosis unequivocaily (soe Tabla 382-1)

'

| Search for associaied conditions (ses Table 3823

t t

Ocutar only | Ganaraliped | | Cirisis |
KR al kaad
I peaeitive, Arfcholrasterasy
MAGHES] | [pyriostigmine)]
Anfichalinesirrass Inlensive cane
{pyridostigmina) [Feapiralony
Infecticn, iulda)
Evaluate for thrymeciommy
{indicalions: Symoma o
ganeralizad M),
evaluale sungical risk, FVG
Gaood risk Proar rlsk
(gocd {law FPyC) nrm-um Ig
l i 1—'—l
I urisatistattory
[imoroves
EvRlista Iﬂhl:ﬂ‘ shatus; I Inclcabad,
ga o immunasuppression
L
Immunosuppression

L

1. Pradnisora (unlass contraindicated|inomass

dase o improveman] or 80 mgd
2. Adfd Sacond afent:(2ee bext)
3. Swilch prednisome graduaily (o allemate-day regimen
4. If iImprovad, slow taper of iImmunosuppressive agants
& Mairtain at minimwn effective dosas of

all drugs (usuly required indafintihy)




Before After treatment




Sene alizﬁedm

NGERONBaEr involvement: remission

TrymzeroiyEilellddridyls

—a1 h\/mor @
SNV PECKar eXiedically stable and aged

SNEars or younger (puberty)
Beurol gic clinics 1994;: NETM 1994)

3 %-i'rave clinical remission; 50%:
.._-—4mprovemen’r (Neurologic clinics 1994; NETM 1994)

Clinical-improvement in 6-12 m. after
(TOAO 2004)

1-2 years after surgery,
immunosuppressive therapy to be

considered if functional limitations
(Neurologic clinics 1994)

Establish dingnosis unequivocaily (soe Tabla 382-1)

'

Search for associaied conditions (ses Table 3823

Il unsatistaciony
—— | ThyTrsaeimy | -|I'I'lI|

¥ ¥
.'E'-:I-r by Ganeraliped | Crigis |
K1FEL al kaad
I pecesitine, Sirfcholrasierasy
MARSARS] [pyriostigmine)]
L
Anficholinesinrass Inlensve can
{pyrdostigmina) [reapi
i Imvlheciion, Tlulda)
Evaluate for thrymeciommy
{indicalions: Symoma of
ghnaralized M)
evaluate surgical risk, FVG
Good risk Prosar risk

wmam m

L/@/#’L_‘_l

Evaluaie clinical stalus; It Indicabad,
ga o immunasuppression

'

_..| Immunceuppression -

L

1. Pradnisora (unkass contraincicatedynosasa
dase o improveman] or 80 mgd

2 Adid secand agert: [wee )

5. Mpirtain at minimum effective dasas of
all drugs jususlly reguined indafinitely]

3. Bwilch prednisome graduaily bo allemabe-day regimen
4. I improwed, slow taper of Immunosuppressive agants
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MyastieniaGravis: Tizeaiieni =

> G212~ Ze GANA}Iih-DI.\S,eT_jn
c}1dhood

SMere benign than in adult; less associated
BNWITH thymoma, and remit spontaneously

B ChE inhibitors only apply otherwise

: _.-1-'-_.-.4:\-

=== disabling signs exist, steroid will be
: recommended

— Thymectomy if not respond to
prednisolone

Neurologic clinics 1994
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MyastieniaGravis: Tizeaiieni =

Weeheralized MG Withlate-life onset
seessilikely folimprove after thymectomy
ESSUgery carries greater risk

= , - .
= — Severe cases worth to use prednisolone
and'azathioprine

Neurologic clinics 1994




Myasthenic crisis Extabtan chgnosis naguvocay (s T 262

BlIdEEHNBIEsSening of respiratory function J’
. : : Search for assocmied condtions (see Table 382-2)
proieIRENUSEIS Weakness
- J\J,J,x'rivg fispiratory) force of lessiitian =20 f }
- rJCL!J volumz of 1233 than Amb/lg | Tameivess 1
AN peorstive, Anfichalrasiorass
- Forcz vital cadaeinZaiban i BAeN (dlefdigfe{ o]0 | reassoss {pydostigmine)
60 in fzinadlz, ZO 0Nl R
e Arichalnesierass Intensie can
{pyrdostiginal [respiralory
E ] infection, lulds)
INEUI6I0gIC emergency Eusus e ymeciomy
" ganeralizad MG
= mmwrummk.ﬂfﬂ
sdliSEERConcurrent: infection,
*'.~ aiions, drug withdrawal (700 2004) | ow Py [ ]| o ravencus o
._.-__-_:__- L~
~DDx from cholinergic crisis: clinical and |- L /@/ i 1
tensilon fest “—,—"""“”""' {moroved|
Evaluaie clinical stalus; It Indicabad,
ga to mmunasuppression
Management: . J
-Stop every medications — i
-Assisted ventilation 1 Prodriscea unkoss conrainicalod)ncrssse
. ix] nanegiman | o
-Treating ppf. 2. Add second agert(ses )
> 3, Bwilch prednisone gradualy Lo aliemabe-day regimen
-If not improve . 4.l imoroved, alow tapa o MTLAOBUFEBGSIVe Bgents
-IVIg or plasmapheresis (JOAO 2004) ol druge fuaual required insesianel) | | ricon |
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MyastieniaGravis: Tizeaiieni =

3 AC_’ ViICnolIeserase inipiors:
SSymptiomatic improvement for a period of
iime

B - 'Inl’rlal therapy

= = Onset in 30 mins.
= Peakeffect at 2 hrs.
~— Half life approximately 4 hrs.

— Lower risks and side effects than others:

abdominal cramping, n/v increased
salivation, and diarrhea

NEJM 1994; Neurologic clinics 1997
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MyastieniaGravis: Tizeaiieni =

SBenefii most patients but incomplete
Naier weeks or months treatment; require
Iflrther therapeutic measures

-;."No ffixed dosage schedule suits all
paiients

-— The need for ChE inhibitors varies from
day-to-day and during the same day

— A sustained-release preparation used only
at bedtime

NEJM 1994; Neurologic clinics 1997




MiVGEEienia Gravis: Treaiiieriaes

> Aczpylenoligzsizdasz dnnoiie g
S Fyrridostigmine bromide is used

B SiSTarting with 30 mg every 4 to 6 hours;

Jitrated depending on clinical symptoms and
patient tolerability

* Cholinergic crisis if foo much of this
medication (max. Dose = 450 mg/d)

* Lowest amount with maximum benefit

* 30 minutes before eating for patients with
oropharyngeal weakness

60 mg pyridostigmine = 15 mg neostigmine
Dose im form (2 ml = 5 mg) = 1/30 of oral dose

Neurologic clinics 1997; JOAO 2004
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YASHieniasGravis: Tizeasiients

> Epglasltgle ive fherapy |
SNGt adequately controlled by e

.an’rlcholmes‘remse drugs and sufficently
S distressing to outweigh the risks of
* possible side effects of
immunosuppressive drugs in ocular MG

Severe. but not ready to have surgery

Not improve after thymectomy: may
delay 3y after surgery

Crisis not respond to plasma exchange or
IVIg
T

In inactive and burnt-out stage Tl -

4., I Improwed, slow taper of IMMUNOSURRMESSIve AgANS
all drugs (ususly requined indefinialy)

NEJM 1994
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Wasilienia Gravis: Treaiimienims

. ——

unesuppressive fnerapy
SSiieroidi reduce AchR-Ab titer
VoS T Use

= = . Iypical' dosage is 1 mg/kg daily as a single
= oral dose

JOAO 2004
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SUTIMUNOSUPPRESSIVEMINERGDYA

— .er'0|d:

¥ Start on a low dose and gradually titrate the
~ dose up

— 5'mg daily and increased by 5 mg every 4-7 days until
clinical benefit achievement;

— Remain on this dose for 2 mo.
— Then, switch to alternate-day therapy

— Once, the condition stable, faperd downward by 5 mg
every month

— Patients may relapse after tapered of f
— Most patients require long-term low-dose

JOAO 2004
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MyastieniaGravis: Tizeaiieni =

SmUnesuUppressivednerapy.

ESerolak
_ =Have benefit in 6 to 8 weeks after initiation

= — Adverse effects: acne, bruising, cataracts,
' electrolyte imbalance, hirsutism, hyperglycemia, HT,

avascular necrosis of the femoral head, obesity,
ostieoporosis, myopathy
* High-dose daily prednisolone (60-80 mg; 1-1.5
ma/kg/d)
— Rapid improvement
— Institution in the first 2-3 weeks

— Exacerbation of weakness managed by ChE-inhibitors
or plasmapheresis

JOAOQO 2004
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iVasinenia Gravis: lireaiiferias
- I'ﬂll'ff Liglosile)e) 222 T o)z 'py—-
SAZathioprine:
S Most use
IR0 reduce adverse steroid effects

--'* =0 whom steroids are contraindicated

* Starting dose is 50 mg daily for the first week,
then increased 50 mg every week

* Titrating up to a maximum of 2-3 mg/kg/d in
two or three divided doses

NEJM 1994; JOAO 2004




MVESihenia Gravis: Jizeaiienimes

RUReSUppressivesnerapy:
SAvaihioprine:

BiClinical benefit shown in 4-6 months or longer
B (max effect 12-24 mos.)

= 0Ohce improvement; maintain as long as 4-6 mos.

* Adverse effects: neutropenia, hepatotoxicity;

increase risk of malignancy; idiosyncratic
influenza-like reaction

NEJM 1994; JOAO 2004
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astiapheresisi(plasma exchange)
cifjel IF __ Viigi Indications

Severe' MG and exacerbations

,,r*eparmg fior thymectomy or post
= -,._:_Jopemhve period
--_"'-' = Covering period before
immunosuppressive therapy becomes

fiully active

INDAPS 2004
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Esmaplieresisplasiiaexclhiange);
doliplefiliration plasma exchange and
mkilnoadsorption plasmaphoresis
=Uhdergoing a 2-week course of 5-6

B exchanges (1 plasma volume = 40-50 ml/kg;

~ = 2-3 liters each)

= Effective but transient in its response:

- Improvement in the third exchange and
lasts 6-8 weeks

— Tlo remove the circulating immune
complexes and AchR-Ab

NEJM 1994; Neurologic clinics 1997; JOAO 2004




MVasThenia Gravis: Treatment

REsmapheresis (pldasma exchange):

Bmitation: fioo small or fragile venous
UCEess

-ompluca‘rions (catheters): pneumothorax,
= vleeding, sepsis,

_--l-"-_,.-.;p-

= Adverse effects: hypotension,
= hypercoagulation, hypoalbuminemia,
~  hypocalcemia, pulmonary embolism,
arrhythmia, (frequent exchanges) anemia,

low platelets

NEJM 1994; Neurologic clinics 1997; JOAO 2004
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MyastieniaGravis: Tizeaiieni =

. ——

NG erapy
SDoser 2 g/Kkg over 2-5 days

B¢linical improvement in 1-2 weeks and lasts
B Weeks fio months

NEJM 1994; Neurologic clinics 1997; JOAO 2004




MWasilienia Gravis: Jireaiiienims
ARSI R e A PY ol e(Sormerproducy
conan LgA)

BY|ergic response:low grade fever, chills,
= myalgia

s Diaphoresis, fluid overload, HT

=
i i
—

—_—
—
—

= — Nausea, vomiting, rash, neutropenia
— Headache, aseptic meningitis

— Hyperviscosity: stroke, MI, ATN (most

serious with compromized renal glomerular
filtration; DM)

NEJM 1994; Neurologic clinics 1997; JOAO 2004

o ——




MWasilienia Gravis: Jireaiiienims

MG RSTdereffiecimproifiless
SVraphylactic reaction: with IgA deficiency
SHiransmission with (very low)
~ * Hepaftitis

NEJM 1994; Neurologic clinics 1997; JOAO 2004
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WWasiienia Gravis: Tizealifienims

WSUrGIcal hierveniion _—
Svimectomy
S Acetylcholine-receptor antibody levels fall
&= ajffer thymectomy

P Mechanisms
— Eliminate a source of continued antigenic stimulation
— Subside immune response
— Correct a disturbance of immune regulation

NEJM 1994
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WWasiienia Gravis: Tizealifienims

. Stjr ANV eAHoAT

~ T ymec’romy
Npiirrecommended in
= Pafients with purely ocular MG

= ¢hildhood, some do not recommended because of less
severity than in adults and common remission
spontaneously

— Late-onset

Neurologic clinics 1994; NEJM 1994




Effect of thymectomy on strength in myasthenia gravis

Generalized

e

<>—— P=0.06
5
Mild ICII ns

Severe l < I P<0.01

Female k- P=0.07
Male k- |P=0.04

Young I—<>-I ns
Ocular I_O'I ns

i L]
-100 0 100 200

Median percentage change in strength with
thymectomy versus no thymectomy

Curr Opinion in Neurol 2001
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MyastieniaGravis: Tizeaiieni =

E——

e reament
SEECel|=directed approaches
REcellsi produce pathogenic antibodies

== Pivotal role in autoimmune antibody
response

NEJIM 1994







.
geepuration fiorsthymeciomy™

MINGICITErgency performance of
i"r IMeEGTomy.

opem‘rlve preparation

— Avoided immunosuppressive agents (risk of
infection)

— I'f VC < 2 liters, plasmapheresis carried out

NEJM 1994




- e
HEBErationy orst iymecomy™

WOSHOperaive management:

=layiave weakness
._‘ Hellql
g = Myasthenic crisis: ChE-Is withdrawal
== Cholinergic crisis: disease improvement
* May test with tensilon

— ChE inhibitors may be reduced for a few
days after thymectomy

— Postoperative ChE medication given IV at a
dose of 2 of the preoperative requirement

NEJM 1994
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AEEsineticmanagemenidin e

equures meticulous pre and
moper'a’rlve care

BJA 2002
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AEEsineticmanagemenidin e

WPEPOperative consideration: ﬁwajor
ZEciive surgical procedures
BYdmitted 48 hrs prior to surgery

— Assessmen‘r and monitoring of respiratory
(FVC) and bulbar function

— AdJus‘rmen’r of ChE inhibitors and steroid if
indicated

— Chest physiotherapy started
— Plasma exchange or IvIg if necessary

BJA 2002
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WRCOREra Ve CoNsIderaiion: major:
Jeciive surgical procedures
=Seaaiive medications save if no respiratory
Comprimise
= Antimuscarinic agents helpful in reducing
~ — secrefions
= - Steroid continued pre-operatively
— Hydrocortisone administered on the day of
surgery

— ChE inhibitors withheld on the morning of
surgery

BJA 2002
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AEEsineticmanagemenidin e

Balchion and maintenance of
anaesinesia
BRBitine monitoring
= Supplemen’r with invasive blood pressure

: _.-1-'-_.-.4:\-

%ji = measurement
— Nasotracheal tube is prefered

— Patients more sensitive to heuromuscular
blocking agents

BJA 2002
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AEEsineticmanagemenidin e

WOEToperative management;,

BNirsed inalhigh' dependency area and
ld@dequatie analgesia provided: NSAID and
paren‘reral opioids

_in the immediate post-operative period and
increasing if necessary

BJA 2002
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SEIohegative, MG

MEOUNGNN approximarely 157 of patients
Mistitgeneralized MG

- fJ ically indistinguishable from AchR-
AEposiitive patients

al&?e diagnosed using SFEMG

= 70% of SNMG patients have Ab to the

muscle-specific receptor tyrosine kinase
(MuSK)

Curr Opin Neurol 2001
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VIO a-associaicanGr s

; /\/\LJ< [eXantibodies predict the presence
or Hymoma

3 Sens. Spec.

Ryanodme receptor Ab 707

' —TlTln Ab 95%
—Both 70% 70%

Curr Opin Neurol 2001







.
2 onseii MG

MONEC I artier the age or 20
NGB female
/\ "lsT are nonthymoma
\ore severe than early-onset MG

Havmg circulating Ab to AchR but lower
conc. than in early-onset MG

* Titin Ab associates with severity
* Difficulty in freatment

Archives of Neurol 1999




onsei MG

MNSACUITY R Treatment
SNeporary. response to ChE-inhibitors

Iasma exchange produces more
compllcahons

— Steroids give many complications
— Treatment has to be tailored

Archives of Neurol 1999
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MCAENGI PregnanCy s
> Pzl w@ﬁ_lph /sielogic
munestppression:depress'ielkocyie
funeidy

EeEnancy aggravares MG
@o0)clinical course unpredictable: rule of

- ':_' iree
== 0ne pregnancy not predict the course in
= subsequent preghancies
- = Exacerbation occur equally in all trimesters

* Therapeutic termination not demonstrate a

consistent benefit in cases of first trimester
exacerbation

BMC musculoskeletal disorders 2004




NG cigleleldZefglel[e 7
Us: minimuelhdesagesoindrigsh

EERnibitors: in creased Uterine contraction

r\ve fel ccj)‘rher immunosuppressive drugs except
Jr'POI

INBrmall delivery done
a““—No problems in breast feeding

=

*Transient neonatal myasthenia:
— Found by 9-307

— Good response to ChE-inhibitors
— Complete recovery in 2-4 mo

BMC musculoskeletal disorders 2004







VHEEIHIENIGACLRISIS

RErEIV ai The Inivial presentation:
eWnMG may reachi a crisis

Pefined as sudden worsening of
Brespiratory function and/or profound
= lscle weakness

~ * Being a neurologic emergency

* Causes: concurrent infection,
medications, drug withdrawal

JOAOQO 2004




VHEEHHICNIG.CLRISIS

DX rom cholinergic crisis

bdominal pain, diarrhea, hypersecretion,
Bpinpoeint pupil

=~ ° Hold ChE-Is
* Atropine 2 mg/hr

— Tensilon test to consider the need of ChE-
Is




L N
VHEEIHIENIGACLRISIS
. /\/\.C(.( m@t_—". -
Sooprevery medicafions

BgEistied ventilation
SRespiratory support required if

— Negative inspiratory force of less than -20 cm H,O
— Tidal volume of less than 4mL/kg

— Foa')ce vital capacity < 15 mL/kg (normal 50-60 [f], 70
m

— Treating ppf.
— Tensilon test to estimate ChE-Is requirement

— If not improve

* IVIg or plasmapheresis JOAO 2004
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COMDETION
Congenital myasthenic syndromes

Drug-induced myasthenia
Penicillamine

Curare, procainamide, quinines,
aminoglycosides
Lambert-Eaton syndrome

Hyperthyroidism

Graves' disease
Botulism

Progressive external ophthalmo-
plegia

Intracranial mass compressing
cranial nerves

SYMPTOMS AND CHARACTERISTICS

Rare; early onset; not auto-
immune disorders

Triggers autoimmune myas-
thenia

Weakness in normal persons,
exacerbation of myasthenia

Weakness; fatigue; areflexia;
60 percent of cases associ-
ated with oat-cell cancer

Exacerbation of myasthenia,
generalized weakness

Diplopia; exophthalmos

Generalized weakness; oph-
thalmoplegia

Ptosis; diplopia; generalized
weakness in some cases

Ophthalmoplegia, cranial-
nerve weakness

COMMENT

Sophisticated electrophysiologic and immuno-
cytochemical tests required for diagnosis

Recovery within weeks after drug withdrawal
Recovery after drug withdrawal

Incremental response on repetitive nerve stimu-
lation; antibody to calcium channels present

Thyroid function abnormal

Thyroid-stimulating immunoglobulin present

Incremental response on repetitive nerve stimii-
lation; pupils are dilated

Mitochondrial abnortmalities

Abnormalities on computed lomography or
MAgnetic resonance imaging




Differential diagnosis of myasthenia gravis

Generalised myasthenia

Other neuromuscular junction disorders:
Lambert-Eaton myasthenic syndrome
Congenital myasthenic syndromes
Neurotoxine

Botulism

- Venoms {«fiakes, scorpions, spiders)

Idiopathic inflarmatory demyetinating polyradiculoneuropathies
Acule (Guillain Diarré)l-motor type

. Mitler Fisher syvarliome

Chronic

Many myopathies (iciopathic inflammatory, metabolic,

Uystrophies [rarelyi)

Rulbar myastheniz

Hrain siem stroke

Motor-neurone dises::e (pseudobulbar palsy}

Geular myasthicnia

Mitochondrial cytopiihy {Chronic progressive external

-ophthalmoplogia)

Oculophanyngeal musicular dystrophy

Thyroid ophthakmopatty :

:Other causes of ptosic cg, cnntadt-lens syndrome

Htfun-stem lesions.

Lancet 2001




WMVasiienia Gravis: Etiology

@iritnopatnogenesis

— f‘ (GlisidUe fio antibody-mediated processes
S Ab IS present

S Ab interacts with the target antigen,
acetylcholine receptor

* Passive transfer reproduces disease feature

* Immunization with the antigen produces a model
disease

* Reduction of antibody levels ameliorates the
disease

NEJM 1997




Associated disorders

Disorders of the thymus: thymoma, hyperplasia

Other autoimmune disorders: thyroiditis, Graves’ disease, rheumatoid arthritis,
lupus erythematosus, skin disorders, family history of autoimmune disorder

Disorders or circumstances that may exacerbate myasthenia gravis: hyperthy-
roidism or hypothyroidism, occult infection, medical treatment for other
conditions (aminoglycoside antibiotics, quining, antiarrhythmic agents)

Disorders that may interfere with therapy: tuberculosis, diabetes, peptic ulcer,
gastrointestinal bleeding, renal disease, hypertension, asthma, osteoporosis
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MYastieniaGrayis: Lnyesiigainon!

. ——

o dssociatied disedses
SAUTeimmune thyroiditis
= Crave's disease
- SLE

—  —CXR

~— C'If chest scan: may miss small thymoma
nodules JOAO 2004

* Rule out genetic MG, Lambert-Eaton
myasthenic syndrome

Neurologic clinics 1994
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MyastieniaGravis: Tizeaiieni =
S ocujar V! —
S600d response to pyridostigmine

BSitarting with 30 mg every 4 to 6 hours
= iitratied depending on clinical symptoms

and patient tolerability

= — Adverse effects: abdominal cramping,
Increased salivation, nausea and diarrhea

— |_owest amount, maximum benefit
— Usually spontaneous remission

JOAO 2004
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MyastieniaGravis: Tizeaiieni =
2@GUarRMG, —

Biftspread out, will occur in 1-2 years
Sajer onset

__'—--'So, closed follow up in the first 2
= =~ vears (s hecessary to detect

weakness early - thymectomy is
recommended

Neurologic clinics 1994
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MyastieniaGravis: Tizeaiieni =

M INoSUppressive therapy:
BGvelosporine
S=NInhibitis T-cell activation

= = Forifailure to respond to combination therapy
with prednisolone and azathioprine or
intolerability of azathioprine

* Starting dose: 25 mg twice daily
* Titrating up to 3-6 mg/kg/d

NEJM 1994; JOAO 2004




- .
MyastieniaGravis: Tizeaiieni =

MINnesUppressive therapy
BGyclosporine
B S Combination therapy is more efficacious;
& reduced dosage and fewer adverse effects
* Tiime to onset of effect: 2-12 wk
* Time to maximal effect: 3-6 mo

* Adverse effects: nephrotoxicity, HT

NEJM 1994; JOAO 2004
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MyastieniaGravis: Tizeaiieni =

@imunosuppressive therapy
SGyclophosphamide

g “Used only others failed or not tolerated

el =
— e

= * Starting dose: 25 mg daily
* Gradually increased up to 2-5 mg/kg/d
* Adverse effect: hemorrhagic cysftitis

JOAO 2004
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Myasitienia.Gravis: Tireaiitnent =

3 Frr UResUppressive therapy’

SWycophenolate Mofetil
BNovellagent, benefit in transplantation

= 3 = medicine
= * Starting at 250 mg twice daily
* Standard daily dosage: 1-2 g.

* CBC checked every week for the first

month; every two weeks for the next 6-8
weeks; and monthly thereafter

JOAO 2004




UsuaL
ApuLTt

Druc Dose

Prednisone
ually imcreasing to
60 mg/day and
gradually changed
to every other day

2-3 mg/kg/day (total
dose, 100-25(
mg/day)

Azathioprine
{Imuran)

5 mg/kg/day given in
2 divided doses
{total dose, 125-
200 mg twice
daily)

Cyclosporine

(Sandimmune)

13-20 mg/day gradu-

TiME TO
ONSET OF
EFFeCT

2=3 wk

3-12 mo

2-12 wk

TiIME TO
MaximalL
EFFECT

3—6 mo

1-2 yr

3—6 mo

YVARIABLES TO MoMITOR
Druc EFFECTS

Weight

Blood pressure

Blood glucose

Electrolytes

Ophthalmic changes

Bone density

24-hr urinary calcium

White-cell count (<3500/mm’)*

Differential count (<1000 lym-
phocytes/mm?)*

Mean corpuscular volume
(=100 pm’)*

Platelets

Liver function

Blood pressure

Serum creatinine

Blood urea nitrogen

Trough plasma cyclosporine
level

#*Values in parentheses are desirable levels.
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MyastieniaGravis: Tizeaiieni =

NeeneralizedsMGawiiiasenselin aduli life

=Wild* no symptioms related to breathing,
NColgning and swallowing

S ChE inhibitors

= If optimal dosage, thymectomy to be
considered

* Or additional prednisolone, if no remission in 1
year - thymectomy

— Balbar involvement

* ChE inhibitors + high dose prednisolone
* Thymectomy to be considered

Neurologic clinics 1994
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Vastrienia.Gravis: izeaiieni=

Gczneralizedi] —
BGompindation with pyridostigmine and
Sbrednisolone
=STarting with low dose
* Sitarting with high dose: 1-1.5 mg/kg/d

— Patients be worse
— Should be admitted for 2 weeks
— Clinical benefit in 1-2 months afterward

— Adverse effects: acne, bruising, cataracts,
electrolyte imbalance, hirsutism, hyperglycemia, HT,
avascular necrosis of the femoral head, obesity,
osteoporosis, myopathy

JOAO 2004
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MyastieniaGravis: Tizeaiieni =

Ceneralized MGWiThenseitin childhood

=Distiquishing acquired autoimmune MG from
sgenetic MG - not respond to immunotherapy

Ser'onega’rive in acquired MG possible

B Posifive freatment response with plasma
exchange, Lvlg is autoimmune disease; but
negative not excluded

- — More benign than in adult; less associated with
thymoma, and remit spontaneously

— ChE inhibitors only apply otherwise disabling
signs exist, steroid will be recommended

— Thymectomy if not respond to prednisolone
Neurologic clinics 1994




- .
MyastieniaGravis: Tizeaiieni =

. ——

aeeneralized MG

2316 reduce adverse steroid effects
B Add with or switch to azathioprine

JOAO 2004
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MyastieniaGravis: Tizeaiieni =

Nocllar MG

B o good Fesponse 1o py_r'iaos’rig_min.e:
foitlead to normal social’and working life

SAdd low dose prednisolone: 10-30 mg/d for 2-
B Simontihs or incrementing dose; after

maximum benefit slow tdapering

o If not effective, getting along with .
dysfunction; maneuvers and simple mechanical
devices used

* Or high-dose daily prednisolone with/without
azathioprine or even thymectomy

* If ptosis is fixed; surgical shortening of the
eyelid to be considered

JOAO 2004; Neurologic clinics 1994
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dEthenia Gravis: Pa’rhophxsiologyﬁ_

S

Acetylcholine

g —

Acetylcholine-

receptor
antibodies
< ¥




Myasthenia Gravis: Patihophysjelogys

i

(-‘

o erdiisconceniiraiionioinacetylcholine-
p’ror anitibody not correlate with
e clinicall severity

=D gree oif reduction of acetylcholine
— —ecep’rors correlate with the severity

- _,.-.
""'.—u- .-i-‘l-- '
::" ——

o
—_— i
.-|——

NEJM 1997




WVEE Henit Grayis: Pathophysiclogys

> TrmtrlddeialdeZ2r2sis™
SANbody negative MG
BEound in 10-20%
: Calses:

— Too low an affinity for detection in the
soluble assay system

— Antibody may be directed at epitopes not

present in the soluble acetylcholine-receptor
extract

NEJM 1997




CEICaTIons induce or exacer'ba’re
ME : __
galiiisinieciive Ageniss
=Aihoglycosides
Banamycin sulfate

e Amplullm sodium

-
i
-

_._'---'5 = Erythromycin

— Ciprofloxacin HCL
— Imipenem

— Pyrantel

JOAO 2004




"Medications induce or exacer'ba’re
INE - -

sarcdiovascular Agents
SPropanololl IHCL
sacebuiiolol HCL

= Oxyprenolol HCL
:__-T_ Practolol

p—
i
— -h_—'-

- — Tiimolol maleate ( p blocker)
= Qumndme (anti-arrhythmic)
— Procainamide HCL (anti-arrhythmic)
— Propafenone HCL (anti-arrhythmic)

F-

JOAOQO 2004




"Medications induce or exacer'ba’re
INE - o

+Otner Agents
SGrioroguine

SCoricosteroids

: —pemcnllamme

;— In‘rerferon o
;-.‘f-f-‘-— Mydriatics
— Phenytoin sodium
— Trihexyphenidyl HCL (artane)
— Trimethadione
— Verapamil HCL

JOAOQO 2004




_ ' Post ice test positive in ocular MG.
Pre ice test in ocular MG.



