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PEFINITION OF MG
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S Rutledge,et al. (2012) "Myasthenia Gravis: A Population-Based Epidemiological Study



Incidence Rates by Decade
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S Rutledge,et al. (2012) "Myasthenia Gravis: A Population-Based Epidemiological Study
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Thymus gland (CA)

Thymic hyperplasia NseE% anti- AChR
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« 45-65% : ocular MG
« 85-90% : generalized MG
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MG SYMPTOMS
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Treatment for MG

t¥% pyridostigmine (mestinon) neostigmine : azathioprine
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e Corticosteroid: prednisone
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Alpha-interferon, botulinum toxin,

’ rugs >< d-penicillamine, ketolide,telithromycin (ketek)
alert

for bWS1292N1TRD1NI1SDDULSIRUENT U

- o naajms JUUSTLIIN LY%
patle“ts Succinylcholine, d-tubocurarine
With MG

« Quinine
e Quinidine
« Procainamide
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(9\7‘"70579” -acin) (29N190 3¢ -micin / -mycin)
: : : : . b¥® erythromycin,
b¥w ciprofloxacin, t¥% gentamicin, azithromycin
levofloxacin, norfinacin, kanamycin, heomycin (Zithromax)
ofloxacin peflasacin) streptomycin

¢15N 147075661 %
BetaBlocker ¥99%3 19AnUN4

2IN196329 -olol procainamide,
t¥% propranolol, timolol disopyramide
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Ca channel Maanesium .
blockers Demerol, Morphine J N

Corticosteroids
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_ MG QUESTIONAIRE N
T¥N2TUTuNISUSLLARAINBOULDVDINIINLRDNLAVITOINU MYASTHENIA GRAVIS (MG)
AZLLBY OMG 0-9 (LAnkaY) §i9 GMG 10-16 (UI%NR19)
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https://www.commondataelements.ninds.nih.gov/report-viewer/24203/Myasthenia%20Gravis%20Quality%20of%20Life%2015%20(MG-QOL-15)

QUANTITATIVE

MYASTHENIA GRAVIS (GMG)

Test Item Grade 0 1 2 3
Double vision on lateral gaze right or 61 sec 11-60 sec 1-10 sec Spontaneous
left (circle one)
Ptosis (upward gaze) 61 sec 11-60 sec 1-10 sec Spontaneous
Facial muscles Normal lid  Complete, weak, Complete, without Incomplete
.‘ some resistance resistance
Swallowing 4 oz water (¥ cup) Normal Minimal coughing Severe coughing/choking Cannot swallow
or throat clearing or nasal regurgitation (test not attemp
Speech following counting aloud from  None at Dysarthria at #30-49 Dysarthria at #10-29 Dysarthria at #9
1 to 50 (enset of dysarthria) #50
Right arm outstretched (90° sitting) 240 sec 90-239 sec 10-89 sec 0-9 sec
Left arm outstretched (90° sitting) 240 sec 90-239 sec 10-89 sec 0-9 sec
Vital capacity (% predicted) =>80% 65-79% 50-64% <50%
Right-hand grip (KgW)
Male
Female =45 15-44 5-14 04
=30 10-29 -9 04
Left-hand grip (KgW)
Male
Female =35 15-34 5-14 0-4
>25 10-24 5-9 0-4
Head, lifted (45° supine) 120 sec 30-119 sec 1-29 sec 0 sec
Right leg outstretched (45° supine) 100 sec 31-99 sec 1-30 sec 0 sec
Left leg outstretched 100 sec 31-99 sec 1-30 sec 0 sec

(45° supine)
TOTAL QMG SCORE

(From Barohn RJ et al. Reliability testing of the quantitative myasthenia gravis score. Ann NY Acad 5ci 1998,841:769.)




- COMPOSITE (MGC)

MG composite scale

Ptosis, upward ease

(physician examination)

Double vision on lateral

Gaze, left or right

(physician examination)

Eye closure

(physician examination)

Talking
(patient history)

Chewing
(patient history)

Swallowing
(patient history)

Breathing (thought to
be caused by MG)

Neck flexion or
extension (weakest)

(physician examination)

Shoulder abduction

(physician examination)

Hip flexion

(physician examination)

TOTAL

>45 seconds =0 11-45 seconds = 1

>45 seconds =0 11-45 seconds = 1

Normal =0
Normal =0
Normal =0
Normal =0
Normal =0
Normal =0
Normal =0
Normal =0

Mild weakness (can
be forced open with
effort) =0

Intermittent slurring
or nasal speech = 2
Fatigue with solid
food =2

Rare episode of

choking or trouble
swallowing =2

Shortness of breath
with exertion = 2

Mild weakness = 1

Mild weakness = 2

Mild weakness = 2

1-10 seconds = 2

1-10 seconds = 3

Moderate weakness
(can be forced open
easily) = 1

Constant slurring or
nasal but can be
understood = 4

Fatigue with soft
food = 4

Frequent trouble

swallowing, for example
necessitating change in

diet=35

Shortness of breath at
rest=4

Moderate weakness

(i.e., ~50% weak, +15%)

=3

Moderate weakness

(i.e., ~50% weak, 15%)

=4

Moderate weakness

(i.e., ~50% weak, +15%)

=4

Immediate = 3

Immediate = 4

Severe weakness
{(unable to keep
eye closed) =2

Difficult to
understand
speech =6

Gastric tube = 6

Gastric tube = 6

Ventilator
dependence = 9

Severe weakness
=4

Severe weakness
=5

Severe weakness
=5

Note: Please note that “moderate weakness™ for neck and limb items should be construed as weakness that equals

roughly 50% % 15% of expected normal strength. Any weakness milder than that would be “mild,” and any
weakness more severe than that would be classified as “severe.”




MG -

USCLE
MANUAL
TESTING

Manual muscle testing (MMT) work sheet

Right

Left

Sum

Lid ptosis

Diplopia

Eye closure

Cheek puff

Tongue protrusion

Jaw closure

Neck flexion

Neck extension

Shoulder abduction (deltoid)
Elbow flexion (biceps)
Elbow extension (triceps)
Wrist extension

Grip

Hip flexion (iliopsoas)

Knee extension (quadriceps)

Knee flexion (hamstrings)

Ankle dorsiflexion (tibialis anterior +)

Ankle plantar flexion

TOTAL

) : Score each function as follows: 0, normal; 1, 25% weak/mild impairment; 2, 50%
moderate impairment; 3, 75% weak/severe impairment; 4, paralyzed/unable to do. In
tion, record any conditions other than MG causing weakness in any of these muscles.




Grade 0 1 2 3

Talking Normal Intermittent slurring or Constant slurring or nasal, but Difficult to understand
nasal speech can be understood speech
Chewing Mormal  Fatigue with solid food Fatigue with soft food Gastric tube
Swallowing Mormal Rare episode of choking Frequent choking, necessitating  Gastric tube
changes in diet
Breathing Normal Shortness of breath with  Shortness of breath at rest Ventilator dependence
exertion
Impairment of ability to brush Mone Extra effort, but no rest Rest periods needed Cannot do one of these
teeth or comb hair periods needed functions
Impairment of ability to arise Mone Mild, sometimes uses arms  Moderate, always uses arms Severe, requires assistance
from a chair
Double vision None Occurs, but not daily Daily, but not constant Constant
Eyelid droop None Occurs, but not daily Daily, but not constant Constant
TOTAL MG-ADL SCORE

{From Wolfe Gl et al. Myasthenia gravis activities of daily living profile. Neurology 1999:52:1487.)

MG - ACTIVITIES OF

DAILY LIVING (MG-ADL)




Please indicate how true

each statement has been
(over the past few weeks).

1. I am frustrated by my MG

2. I have trouble with my eyes because
of my MG (e.g. double vision)

3. I have trouble eating because of MG

4. I have limited my social activity
because of my MG

5. My MG limits my ability to enjoy
hobbies and fun activities

6. I have trouble meeting the needs of
my family because of my MG

7. I have to make plans around my
MG

8. I am bothered by limitations in
performing my work (include work at
home) because of my MG.

9. I have difficulty speaking due to MG
10. I have lost some personal
independence because of my MG (e.g.
driving, shopping, running errands)

I1. I am depressed about my MG

12. I have trouble walking due to MG

13. I have trouble getting around public
places because of my MG

14. I feel overwhelmed by my MG

15. I have trouble performing my
personal grooming needs due to MG

Not at all
0

Somewhat
1

Very much
2

MG -
QUALITY
OF LIFE



https://www.commondataelements.ninds.nih.gov/report-viewer/24203/Myasthenia%20Gravis%20Quality%20of%20Life%2015%20(MG-QOL-15)
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Myasthenia Gravis Foundation
of America (MGFA) tbUd MG
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Any ocular weakness
Mild Weakness. May also have ocular muscle weakness of any severity

Predominantly affecting limb, axial muscles, or both. May also have lesser involvement of
oropharyngeal, respiratory muscles or both

Predominantly affecting ororpharyngeal, respiratory muscles, or both. May also have lesser o
equal involvement of limb, axial muscles or both

Moderate weakness affecting other than ocular muscles. May also have ocular muscle
weakness of any severity

Predominantly affecting limb, axial muscles, or both. May also have lesser involvement of
oropharyngeal, respiratory muscles or both

Predominantly affecting ororpharyngeal, respiratory muscles, or both. May also have lesser o
equal involvement of limb, axial muscles or both

Severe weakness affecting other than ocular muscles. May also have ocular muscle weakness
of any severity

Predominantly affecting limb, axial muscles, or both. May also have lesser involvement of
oropharyngeal, respiratory muscles or both

Predominantly affecting ororpharyngeal, respiratory muscles, or both. May also have lesser o
equal involvement of limb, axial muscles or both

Defined by intubation, with or without mechanical ventilation, except when employed during
routine postoperative management




Complete stable remission
(CSR)

Pharmacelogical remission
(PR)

Mimimal manifestations
(MM)

MM-0
MM-1

MM-2

MM-3

D Change in Starus

Improved (1)
| Unchanged (U)
Worse (W)

Exacerbation (E)

Died of MG (D of MG)

The patient has had no symptoms or signs of MG for at least
1 yvear and has received no therapy for MG during that
time. There is no weakness of any muscle on careful
examination by someone skilled in the evaluation of neuro-
muscular disease. Isolated weakness of evelid closure is
aceepted.

The same criteria as for CSR, except that the patient continues
to take some form of therapy for MG. Patients taking
cholinesterase inhibitors are excluded from this category
because their use suggesis the presence of weakness.

The patient has no symptoms of functional limitations from
MG, but has some weakness on examination of some
muscles. This class recognizes that some patients who
otherwise meet the definition of CSR or PR do have weak-
ness that is only detectable by careful examination.

The patient has received no MG treatment for at least | year,

The patient continues to receive some form of immuno-
suppression, but no cholinesterase inhibitors or other
sympltomatic therapy.

The patient has received only low-dose cholinesterase inhib-
itors (<120 mg pyridostigmine/day) for at least 1 year.

The patient has received cholinesterase inhibitors or other
symptomatic therapy and some form of immuno-
suppression during the past year.

A substantial decrease in pretreatment clinical manifesta-
tions or a sustained substantial reduction in MG medica-
tions as defined in the protocol. In prospective studies, this
should be defined as a specific decrease in QMG score.

Mo substantial change in pretreatment clinical manifesta-
tiens or reduction in MG medications as defined in the
protocol. In prospective studies, this should be defined in
terms of a maximum change in QMG score.

A substantial increase in pretreatment clinical manifesta-
tons or 4 substantial ineréase in MG medications as
defined in the protocol. In prospective studies, this should
be defined as a specific inerease in QMG score.

Patients who have fulfilled ¢riteria of CSR, PR, or MM, but
subscquently developed clinical findings greater than
permitted by these enteria,

Patients who died of MG, of complications of MG therapy,
or within 30 days after thymectomy. List the cause (see

Morbidity and Mortality data).

MoTE: From ref, 3 with permission,
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INFORMATION ¥10lny 219 45
WENITUTTINYIUID

DX. IMPENDING GENERALIZED MG
CRISIS WITH PROGRESSIVE

DYSPHAGIA

p00n Sulilunisqua
[ 29 Fawra 2565
U - 23 AwYI9% 2565




MG with

thymoma
(2551)

B

W

/J

1/5/51 ; thymectomy, thymoma 5 cm at Lt. lower lobe

6/51- 10/51 Adjuvant CMT :
« 13/6/51- 17/10/51; PAC (Paclitaxel) * 6
. 17/6/51 - 25/7/51 ; RT fieuduzs§anang 10

9101599 WLSINTW ¥29U 2557 99WLLSININTWLILDINNOO WD

/U 25M1/57 9101500 %uSIRTH SRIININN bRUNINTOB
1929101503170 w1913 smooth

¢1 : mestinon (60) [+¥1 2, Na193% 2, 9w 2]
prednisolone (5) 6*2 po pc, azathioprine

23/12/57 9101589 BT FhrRiEnsiaeNy (YTRKUseIA910%
azathioprine tLa94910153103%%)) >> add cellcept-250 2*2
, plan a6 steriod



2553

Clinical Timeline

2559-60

a9 prednisolone
>> off 24/11/5%

mestinon 1*4 po pc,hs
-cellcept-500 3*2 po pc

s

Ta13n15USUY
91015719 1UAIA

5ouUsUT Y39

ﬁLﬁU'J‘U')ﬂ +
RUINV610

-91N155SONIZTIOU

WSININT U (5/59)

1/61 6/61 12/61
plan off 9101505 % 91015 AIN
cellcept | R Shhofe -a6 prednisolone (5)
21015 AN SR 2*2 po pcC
a6 cellcept 2*2 -add -a6 cellcept 2*2 po pc
PO PC prednisolone (5)
3*2 po pc “*geanirnintlalo*
-tWY cellcept
3*2 po pcC
** 34y n1
obesity with
steroid use ;

BW 90-95 kg.**




Clinical Timeline
N

Current Med : mestinon (60) 1*3
MMF (500) 3*1
prednisolone (5) 2*1

3 wks PTA 99WLbSILLYBYIININTYL bRILDYINY

LSUNAUITIUIN
»»>Y§FUY mestinon (60) 2*3, prednisolone (5) 4*2

doy PTA 4161593 OPD med 2 SWS. 19108
WRBIUINY FaBUTINI Y sFANFNITNEIUIN

consult 9.U5230 >> admit Dx. impending
generalized MG crisis with progressive
dysphagio

+ bW prednisolone (5) 5*2 po pc
(SWS.LADILAY 39 refer SW.EULOINSTTINTIY
Tnadw))

note : gUsalkUs:3an1sSuds:n1ug1 mestinon (60) 2*3 po pc Nautavauel 1 uiana 3 33luY AvdarBuvIAUODUUDU



24/8/65; start IVIG 2 gm/kg in 4 days (40 gm/day*4 days)

inical Timeli
Clinical Timeline - peak flow q 8 hr.,, ®K99T3 on 02 cannula 3 LPM

, 25/8/65; LR#%DUNINTU O2sat drop 66%, RR 36 bpm, FuA,
Ad m |t Qt TU H fO r 3l secretion obstruction »> intubation OET no.8 mark 22

. . o o « On ventilator PCV mode IP 16 RR 183 PEEP 5 FiO2 0.4
'mpend|ng MG CI‘ISIS « add prednisolone (5) 5*2 po pc

(24/8/65-23/9/65) « add cellcept (500) 2*2 po pc

« off mestinon due to hypersalivation

30/8/65 off OET then on HFNC flow 60 LPM FiO2 0.4
K19 T smooth, no dyspnea
139150 VNLIRIRTONIFDIVII

31/8/65 wean 02 cannula 5 LPM + add mestinon(6) 1*3




Clinical Timeline
N

Admit at TUH for
impending MG
Crisis (24/8/65-
23/9/65)

1/9/65 consult PT for ambulation

2/9/65 on 02 cannula 3 LPM
« consult CVT review CT for thymoma
: no thymic mass /mediastinal tumor
1101590 la¥n tanlaszozdueg nauvvlale

3/9/65 wean off oxygen, #1913 room air , no dyspnea

6/9/65 dUtyn1 dysphagia »> consult nutrition
. retain NG start BD (1.5:1) 300 ml*4 feeds+%#1611% 50m|

13/9/65 USUYI mestinon (60) 2*4 po pc



. = - . 19/9/65 home program : feeding, ¥9 BD
Clinical Timeline

Admit ot TUH for
impending MG Crisis 22/9/65 plan D/C > off NG )

L wLT1%09%11 6, ptosis sURqRIV Y, NABEIA1VTE,
(24/8/65'23/9/65) fudrafiuudafinininagiae

21/9/65 T® Rituximab 1 gm IV , V/S stable , no rash

123/9/65 AUYRINUINIUIITHNANOTINGIIAD NAUYY

- — >> retain NG + discharge with NG

« prednisolone (5) 4*2 po pc
1 ~
n -

« mestinon (60) 2*4 po pc,hs
« cellcept (500) 2*2 po pc




— . g o o
QOWULTININTIW AAUATIUIN

CI""cal Overview ®191929U290 >> intubation
Y o
: & o o Start IVIG + USUYI
thymectomy DOULLTININTR AAUIIUIN
Qdij prednisohone

ceee. off prednisolone

e 9UALRE HI6IANYI

e © o o ~ <\ Q N ﬂ) “ “ “ (o ‘o

o 0o 0 0 o (,;9 (°<3 /% C)b ,‘O %b ‘0% (06 \‘0 \%




Concept of caring

« Obs. progressive weakness
e respiratory support
(monitor 02 sat, keep > 95%) —
o Forced Vital Capacity q 8 hr.
. &9 lab E'lyte, CBC, Thyroid
Function Test, Septic W/U, CXR

Crisis Phase

.« QUATH IVIG /
717 plasma exchange

. intubation 3@
clinical L9363
critiria

e respiratory care

« ALtA bed rest

Acute Phase

Rahabilitation phase
. weaning oxygen + RNNISKIYTA
o consult OT for swallow training,

ADL training
. Bnn1snaninuT¥orniy IDDSI |\ //

e consult PT for ambulation

Discharge Planning

e Advice 101 NANDINISTN. onm
e empowerment f o 0 0¥

o lifestyle modification
1) .

- a» = S



How is a myasthenia gravis crisis diagnosed :;

G

791015 K19 TA21UIN

AARAIUIN, TULFAIRZEDITAU O

NAIVLRIRIVTIDOWLLSY
WOLLANDINYANNLNIRIVTA, RR LHNTU,
T¥na10t#29UY¥I9RI10T3

RIININN LRVNINTIU RAUNI LA RN é,

FVC 617031 baseline 20% <4

o
Kutzin J. M. (2012). Myasthenia gravis: a real emergency. International
emergency nursing, 20(2), 102-105. https://doi.org/10.1016/j.ien.2011.07.001




When to elective intubation

®19T37U99
X!
N

WOAINU JUIINDIRY AN
tWor191a

wawsI1ulule

Todurgunzlala FVC < 15-20 cc/kg




FVC (Forced Vital Capacity )

UFAISVD99101ANEUI99NDUIILED LIS ABRIAUA
RAINRIVTALTI9979b0UN RANISUTLEANAT FVC
uammﬁs'mms'a'mmmav‘[uﬂamnaummm A

ua aﬂmaawamawaﬂaﬂmms Lﬂavmmaamﬂ
Wusisfia nsovonvervalelaitfiad

Predicted value = [ (LTUALNAS)XS] -400 L/min

ABUNAAITIAT FVC > 80% v¥99 Predicted value

7%

5 TuntaawndIkeda peak flow stat at ER (280 ml) 31n%wIKedl1 peak flow q 8 hr.

if peak flow drop > 20% from baseline notify ; notify peak flow 200 at 21.45 . (24/8/65)



NIF (Negative Inspiratory Force)

ANI9927999 gauge pressure NIV VAC

TR

isn1sAa iRl nIvTranIugavon taalx
w19 lnirdnngn vmumanumm“ﬁ*«mamﬁatj

d 9 0

6153999619 ( NNFUTIY avmwonma) LNONUIY

Y
Qo

mv‘lam‘lﬂmum"mﬂaavgwqﬂ WWatinivlaean - o \ | s

AIUNG : >-60 cmH20
AINUIVINIIZ weaning TadNFIagTuyas -20 §3 -25 cmH20 !

/S

5 n1sUseLsin NIF sz lnypendUaolidviavavniola

[~ o % ' '
PUWNISUSLLAUAIINNSONNDOURYILATDIVIVRIY LA



mune

slobulin
jection
uman), 10%

TR

Immune

Globulin
Injection

(Human), 109 =

P

'!"l'*.l'l-ﬂ""'l-l'l—'i_-r

iImmonoglobulin G

nalaniseanqns : IUNU Receptor Fragment C
Tw Ig6 UuM2 Reticuloendothelial Cell
196 1319150 N1219L¥ 886179 91a 0110 U N 6

2 gm/kg/course (4-5 days)

onset 1-3 2%

peak effect 7-30 3% 49

Duration 4-6 §UMIR ‘




AISWeIUNaUau=lK
Immonoglobulin G

ASINISUSRITYI 0.5 mg/kg/min Tw 30 WINLLSA ‘iﬂﬂﬁ?ﬂ‘umﬂm%unn 30 #1N
AUTITUINFIFO 4 mg/kg/min LazIR2L19¥1 ¢

Premed

II o chlorpheniramine 10 mg IV

« paracetamol 500 mg 1 tab po




\
N\

Immunoglobulin G

Msweulaviuslh ¢

- oy rIu¥wnouiner vuziRoInn 1 ¥otusauvinua waz 30 wrNKRAITRY,
TaoFanamnaruauiafnea ¥was 9as51015R1913 aungdis19n19

e RINADINISUINUSEIMTURET RUANNY RUILLAI 6RIDLLEAN LLUURLIDAN
IRRygavILaLFA 121015 0LW
**2139L1 6 anaphyloxis Iun19Tw 30-60 wI1N KAILFNTRKYIAI5A adrenaline 1:1000 WS NTY

e RINEANDINITVIAYI ¥ NUTT RUIIFU LIVNEISHE UINASHE RTFAAUTT 970301
RN lvianvandansIn1siRy1adsovaz 25-50




Rituximab

| A na“lnms'aanqms U9 transmembrane CD20 %9
P N

. RITUXAN" sﬂuuaumwnavuumwaa B-lymphocyte FINA
f | TRN15N197%999 B-lymphocyte anad

Rituximab
ﬂ y o " ar Y
ol @ e 1 course = 2 AFY K19 U 2 FUNIR

“'ﬂk&mmru , W almi=tly
evutgn Ieusson sohters 2 28k 4

itk Jointly Marketed by:

:l.
- WF Pt s Hr-"’"-"""-”I

ﬂnm.... Biogen Idec Inc., and Genentech USA, Inc.

i
IEI':"'E‘l'l"'iht and Gemcntech USA, I

T onset 4-6 §UMNIR
peak effect 8-16 JUNIR

Duration 6-9 LA ‘o

<




NS ENRIE
Rituximab

ngufiu DSW/ NSS 3051015 USRS 25 mi/hr UFUTRINYITS 25 mi/hr
NN 30 WIN INHIVRIAJIFA 200 mi/hr IUYDIRA6

Premed NauIR Rituximab 30 wIN

m' o chlorpheniramine 10 mq IV

« paracetamol 500 mg 1 tab po
« dexametasone 10 mg IV




Mswoulaviuslh ¢
Rituximab

O

Jadyyiu¥unoniKer vaziKo1nn 15 min *2, q 30 min *2 390%% q 1 hr. IRYVIRAA

e WINUDINISUINUSLIMTURLY FUANNY RWILLOI bRIDLLAN LLWWRWIDN
IRRygavILazFA 121015 0LW

. 15233015606 extravasation




weaning oxygen

weaning protocol
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DIAPHRAGMATIC BREATHING STEP-BY-STEP EXERCISE

| stmp 1 et rustianiarrails - daur el =) shaliwlaincs bl s
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: A Sit or lie down o Place one hand on your chest
| comfortably J{ \L and one hand on your belly.
o | . i
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Move through the breath

O i lermled-d 42 f1ha m
O o il nal arife Fusfaiesd] 7 - i
Awn O Seoetion blickigs O Sepshv O Heurnlngicsl deierioration 00 By srfserrmifihrdy CFGIE fﬂr twu mInLItES

o Repeat these steps once or twice a day to start

+ Uszedin NIF




That

T¥ndnnas "Progressive

Exercise”

Increasing weight

Increasing duration

Increasing intensity

Increasing repetitions
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Occupational

Therapy
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