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BIOLOGICS IN MYASTHENIA GRAVIS

Drug Mechanism Current state Ref

Rituximab CD20 Ab Approved Tandan et al 2017

Eculizumab C5 Ab
Approved

Phase III (REGAIN)
Howard et al 2017

Belimumab BAFF Ab Phase II trial Hewett et al 2018

Efgartigimod FcRn Ab Phase II trial Howard et al 2019

Ravulizumab C5 Ab Future phase III trial McKeage 2019

Zilucoplan C5 antagonist Phase II Beecher et al 2019

Tocilizumab IL6R Ab Case report Jonsson et al 2017
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Evoli et al. 2019

BIOLOGICS IN THERAPEUTIC ALGORITHM
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Biologics (rituximab, eculizumab) are currently used for 

REFRACTORY DISEASE

refractory to classical immunosoppressive treatment 

(Evoli et al 2019)

PIS3 is unchanged or worse after corticosteroids and at least 2 other IS 

agents, used in adequate doses for an adequate duration, with persistent 

symptoms or side effects that limit functioning, as defined by patient and 

physician (Sanders et al 2016)

no specific definition – patients not responding to classical classical

immunosoppressive treatment (Sussman et al 2015)

no specific definition – patients not responding to classical classical

immunosoppressive treatment (Melzer et al 2016)



RISK FACTOR FOR REFRACTORY MG
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When myasthenia gravis is deemed refractory: clinical signposts and treatment strategies Mantegazza and Antozzi 2018 Therapeutic Advances in Neurological Disorders 

1. Failure to respond adequately to 

conventional therapies

2. Inability to reduce 

immunosuppressive therapy 

without clinical relapse or a need 

for ongoing rescue therapy such as 

intravenous immuno- globulin G 

(IVIg) or plasma exchange (PE) 

3. Severe or intolerable adverse 

effects from immunosuppressive 

therapy 

4. Comorbid conditions that restrict 

the use of conventional therapies 

5. Frequent myasthenic crises even 

while on therapy  
Female Young MUSK+



RESPONSE RATE TO CLASSICAL MG THERAPY
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Response to treatment of myasthenia gravis according to clinical subtype Akaishi et al. 2016 BMC Neurology
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PRO # 1 - EFFICACY



PRO # 2 - SAFETY
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Adverse effect N° patients

Infections 4

Prolonged B cell

depletion

2

Heart failure 1

Tot: 168 pz

EC: 7 pz

%: 4,2161

7



PRO # 3 – TIME TO EFFECT
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Days Weeks Months Year

IVIG

RITUXIMAB/ECULIZUMAB*

AZATHIOPRINE

MICOPHENOLATE

PLEX

Myasthenia Gravis – Drachman 2016, Seminars in Neurology;   Immunotherapy in myasthenia gravis in the era of biologics Dalakas, 2018 Nature Rev. Neurology

* Benefits within weeks



COSTS AND BENEFITS
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€

Estimating the Population Benefits and Costs of Rituximab Therapy in the United States from 1998 to 2013 Using Real-World Data – Danese et al 2016 Medical Care



CONCLUSIONS
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• A subgroup of patients suffering from MG may benefit from an early treatment with biologics

• This subgroup could be identified considering Ab sub-type (MUSK+), sex (female), age (30 

y), disease severity and thymic abnormalities

• Biologics are showing to be effective drugs, producing remission or symptoms relief in a 

certain percentage of treated patients

• Reduction of MG relapses and myasthenic crisis frequences could be observed with 

biologics treatment

• The costs/benefits analysis may be in favour for a wider administration of these drugs
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