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ARTICLE INFO  ABSTRACT 
 
 

Significant progress has been made in the treatment of myasthenia gravis (MG), an autoimmune 
neuromuscular condition characterized by muscle weakness and tiredness, leading to notable 
improvements in patient outcomes. In recent years, therapeutic practices have advanced as the 
benefits of thymectomy in patients with acetylcholine receptor (AChR) antibodies have been 
confirmed. Thymectomy has shown to result in superior clinical outcomes compared to solely 
relying on medication care. Multicenter randomized research shown that patients who underwent 
thymectomy in combination with prednisone experienced a significant enhancement in their 
quantitative MG scores and necessitated reduced doses of prednisone over a period of three years. 
Moreover, the implementation of novel medicines has expanded the range of therapeutic choices 
for patients with refractory MG. Eculizumab, a complement inhibitor, has been recently licensed 
by the FDA for the management of severe cases, demonstrating promising results. Several 
experimental medications that focus on B-cell pathways and immunological regulation are now 
being tested in clinical trials at different stages. This suggests a trend towards more individualized 
methods to treating MG. Moreover, there has been a significant advancement in comprehending 
the pathophysiology of MG, which has led to the identification of unique disease subtypes that are 
linked to specific autoantibodies, such with those targeting muscle-specific kinase (MuSK) and 
lipoprotein-related protein 4 (LRP4).This understanding is essential for the development of 
precise treatments. In summary, these developments highlight a significant period of change in 
the management of MG, underlining the importance of ongoing research and adjustment of 
treatment regimens to improve patient quality of life and clinical outcomes. 
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INTRODUCTION 
 
Myasthenia Gravis (MG) is a chronic, complex autoimmune 
condition typified by the breakdown of neuromuscular connections, 
which impairs nerve-muscle communication. The skeletal muscles 
become weak as a result, especially those that govern the limbs, 
mouth, eyes, and throat(1).A defining characteristic of MG is mutable 
or variable weakness which can be caused by a host of different 
pathogenesis (Figure 1). Approximately 2:1 more woman than men 
are impacted than men. Both children and the elderly might 

 
 
experience the earliest signs of multiple sclerosis. Although no age 
group is immune, in females the initial onset typically peaks in the 
third decade, and in males it typically peaks in the fifth and sixth 
decades(2). Anticholinesterase medications, steroids, 
immunosuppressive medications such as azathioprine,  
plasmapheresis, and gamma globulin are all used in medical 
treatment. Thymectomy's role in MG started in 1912 when 
Sauerbrach et al. observed a myasthenic patient's condition 
significantly improving following the removal of a thymic tumor. 
Therefore, since Blalock et al. first reported a notable clinical 
improvement of MG in a 21-year-old lady following the removal of a 
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thymic tumor at John Hopkins Hospital in 1939, thymectomy has 
emerged as a therapy option in multimodal MG treatments. 
Subsequent research has indicated that the majority of patients 
recover following a thymectomy (3). The field of MG treatment is 
moving toward more individualized methods, in which medications 
are prescribed in accordance with the unique characteristics of each 
patient, such as the antibody types they have and the severity of their 
illness. Improvements in molecular medicine and immunopathology 
make this possible by enabling more precisely targeted therapies. 
Notwithstanding these developments, difficulties still exist. One 
major issue is the high expense of innovative treatments, which may 
prevent many patients from receiving them, especially in 
environments with low resources. Furthermore, even if the safety 
profiles of novel treatments are generally positive, more information 
on their long-term effectiveness and safety is still required to 
completely comprehend their implications. 
 

METHODOLOGY 
 
A literature search was done to locate articles and research about the 
most recent developments in the management of MG that are 
currently available. We focused on including the most relevant and 
latest information based on our selection criteria. The following terms 
and their combinations were used to perform the search: "Myasthenia 
gravis," "Treatment," "Management," "Autoimmune," and 
"Thymectomy." Google Scholar and PubMed were the databases that 
were searched. For an article to be considered for inclusion, it had to 
fulfill the following criteria: (1) it had to be a study or publication on 
management of mental health; (2) it had to be published in English; 
(3) it had to be published as soon as possible until June 2024; and (4) 
it had to be published in June 2018 or later. The review's conclusions 
provide insight into the advancements being achieved in MG 
treatment. The narrative synthesis approach employed in this study 
allowed for the discovery of patterns and consistency throughout the 
included studies. Among the research's shortcomings include possible 
linguistic and publication bias, reliance on earlier studies, lack of 
generalizability, and contradictory data. 
 
Recent Advances in Treatment 
 
Thymectomy: A thymectomy is a surgical technique used to treat MG 
in which the thymus gland is removed. Since the thymus gland is 
crucial to the development of MG, removing it may help alleviate 
symptoms and lessen the need for medication.(4) Patients under 60 
with moderate to severe MG weakness, particularly those with 
thymomas or thymic tumors, may consider thymectomy. Patients with 
relatively minor weakness may also give it some thought, especially if 
they have impairment in the oropharyngeal or respiratory muscles.(4) 
Irrespective of age, gender, or illness severity, a thymectomy can 
lessen the requirement for medication and the intensity of MG 
symptoms. Research has demonstrated that thymectomy can result in 
a marked improvement in clinical status and in certain cases, total 
remission. The best surgical indications for thymectomy in older 
patients are still up for dispute.(4) Further research is needed to 
determine the long-term clinical outcome after thymectomy in this 
age group. Advances in surgical techniques, such as thoracoscopic 
thymectomy, are being explored to improve patient outcomes and 
reduce complications. (1,5) 

 
Immunomodulatory therapies: When treating MG, 
immunomodulatory medications are essential, especially for 
individuals with widespread MG who do not improve with 
acetylcholinesterase (AChE) inhibitors alone. By addressing the 
underlying immunological dysregulation, these therapies have the 
potential to bring about remission, assist manage symptoms, and 
lessen the need for medication. Novel immunomodulatory therapies 
have been developed more recently. These include B-cell depleting 
agents (like rituximab) that target CD20+ B cells, proteasome 
inhibitors (like bortezomib) that disrupt plasma cell protein 
processing, T-cell and cytokine-based therapies (like chimeric antigen 
receptor T-cell therapy), and complement inhibitors (like eculizumab, 

ravulizumab, zilucoplan) that target the complement system. When 
compared to conventional immunosuppressive treatments, these novel 
drugs have demonstrated encouraging outcomes in terms of safety 
and efficacy, with the possibility for long-lasting remission and a 
better side effect profile (6)(7) 

 
Corticosteroids: For MG patients, corticosteroids like prednisone are 
frequently utilized as first-line immunomodulatory therapy. They 
work quickly; after starting, clinical improvement is frequently 
observed in 2-4 weeks. Compared to just 10–20% of individuals who 
experience spontaneous remission, up to 80% of patients who get 
corticosteroids early and often experience early and long-term 
remission.(6)(8) According to recent research, a low-dose oral 
corticosteroid regimen may be safer and more effective than the 
conventional high-dose regimens. It has been demonstrated that 
corticosteroids alone are not as effective as combination therapy with 
corticosteroids and other immunosuppressive medications.(9)(10)[9,10] 
For patients with MG, novel immunomodulatory treatments such 
complement inhibitors and B-cell depleting drugs may provide 
alternate alternatives for care.(10) 

 
Plasmapheresis: Therapeutic plasma exchange (TPE), commonly 
referred to as plasmapheresis, is a useful antibodies and 
immunological complexes that trigger the autoimmune assault on the 
neuromuscular junction in MG are eliminated by plasmapheresis.(11) 
It removes the dangerous antibodies from the patient's plasma and 
replaces it with filtered plasma. To maximize therapy results, 
plasmapheresis is frequently combined with other medications, such 
as immunosuppressants and corticosteroids.(10)It is a useful 
instrument for treating acute exacerbations and getting patients ready 
for surgery, but it has a smaller place in long-term maintenance 
treatment. The autoimmune processes that result in the creation of 
antibodies are not stopped by plasmapheresis; therefore new, 
dangerous antibodies may progressively reemerge. Hypotension, 
coagulation issues, hypocalcemia, infections, and thrombocytopenia 
are possible adverse effects.(11)In patients who require long-term 
TPE and have difficult peripheral access, we have inserted 
arteriovenous fistulas in the arms with some success (Figure 2). 
 
Intravenous Immunoglobulin (IVIG): MG is treated with 
intravenous immunoglobulin (IVIG), which is the injection of 
antibodies from healthy donors into the patient's body to neutralize or 
eliminate pathogenic antibodies. IVIG functions by modifying the 
immune system and eliminating or neutralizing harmful antibodies 
that obstruct the neuromuscular junction, causing weariness and 
muscle weakness in MG patients.(12) Recent research has shown how 
beneficial IVIG is at symptom improvement and lowering the need 
for additional therapies, especially for patients whose symptoms are 
severe or rapidly getting worse. IVIG is also being investigated as a 
possible treatment for other autoimmune conditions such chronic 
inflammatory demyelinating polyneuropathy and Guillain-Barré 
syndrome.(13,14) 
 
Newer Medications: Mycophenolate: MG is a condition that is 
treated with mycophenolate mofetil (MMF). It functions by 
suppressing the immune system, particularly by lowering T and B 
lymphocyte proliferation and guanosine depletion. This aids in 
lowering the generation of detrimental antibodies that aggravate MG 
symptoms.(15–17)MMF is usually taken orally, with 1.0–2.0 g being 
the usual dosage. The course of treatment is determined by the side 
effects and responsiveness of the patient.(17,18)To maximize therapy 
results, MMF is frequently used in conjunction with other therapies 
such corticosteroids and immunosuppressants. Patients who need 
steroid-sparing medications or who have not responded to previous 
therapies will find it especially helpful.(16,18)Recent research has 
shown that MMF is beneficial in treating MG patients, especially 
those with severe or resistant symptoms and minimizing the need for 
further therapies.(17,19)MMF is also being investigated as a possible 
treatment for rheumatoid arthritis and lupus erythematosus, two more 
inflammatory conditions.(15,16)Gastrointestinal problems, such as 
nausea and diarrhea, as well as an elevated risk of infections and 
blood disorders, are typical adverse effects of MMF.Patients with MG 
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who have not responded to previous therapies or who need steroid-
sparing medications can benefit greatly from 15 MMF. Even though it 
has certain negative effects, people with this complicated autoimmune 
disease may get significant symptom alleviation and an improvement 
in their quality of life. 
 
Azathioprine: Azathioprine suppresses the immune system by 
preventing lymphocyte activity, cellular reproduction, and the 
synthesis of DNA and RNA, among other things. This aids in 
lowering the generation of detrimental antibodies that aggravate MG 
symptoms. Azathioprine is prescribed at a starting dose of 50 mg/d 
and raised in doses of 50 mg every two to four weeks until the target 
dose of 2 to 3 mg/kg/d is reached. To check for side effects, baseline 
blood counts and liver function tests should be performed every 
month after that.(10) To maximize therapy results, azathioprine is 
frequently used in conjunction with other medications, such as 
immunosuppressants and corticosteroids. Patients who need steroid-
sparing medications or who have not responded to previous therapies 
will find it especially helpful. When azathioprine is taken with food, 
the likelihood of experiencing nausea and vomiting decreases. 
Patients with a history of cancer should use azathioprine with caution 
as long-term usage may raise the risk of cancer, including skin 
cancer.(10) 
 
To maximize therapy results, azathioprine is frequently used in 
conjunction with other medications, such as immunosuppressants and 
corticosteroids. Patients who need steroid-sparing medications or who 
have not responded to previous therapies will find it especially 
helpful.(20)Recent research has shown that azathioprine is useful in 
treating MG patients, especially those with severe or unresponsive 
symptoms, by minimizing the need for further therapies. Additionally, 
azathioprine is being investigated as a possible treatment for 
autoimmune conditions like post-organ transplantation and 
rheumatoid arthritis.(20)For MG patients who have not responded to 
previous therapies or who have serious adverse effects from 
corticosteroids, azathioprine is a useful therapeutic alternative. Even 
though it has certain negative effects, people with this complicated 
autoimmune disease may get significant symptom alleviation and an 
improvement in their quality of life.(21) 
 
Cyclophosphamide: An immunosuppressive drug called 
cyclophosphamide has been used to treat severe or unresponsive cases 
of MG. It is an alkylating chemical that suppresses the immune 
system by interfering with transcription and DNA replication. (22,23) 
Granulocyte colony-stimulating factor therapy is often administered 
after intravenous pulse cyclophosphamide treatment, which is 
administered at a dose of 50 mg/kg/day for four days. A dosage of 1-2 
mg/kg/day may also be administered orally with cyclophosphamide. 
(24) Cyclophosphamide is regarded as a rescue or second-line 
treatment for individuals with severe, unresponsive MG. It can be 
used as part of a therapy plan that consists of high-dose 
cyclophosphamide induction followed by other therapies for 
maintenance, or it can be used alone or in conjunction with other 
immunosuppressive drugs. (23,24) Hemorrhagic cystitis, baldness, 
myelosuppression, infection, nausea, and vomiting are possible 
cyclophosphamide side effects. Cyclophosphamide use requires close 
observation for side effects. (22,24) Cyclophosphamide-induced 
remissions are often transient, with most patients experiencing a 
relapse within 9 to 20 months. Cyclophosphamide has serious adverse 
effects, especially when used over an extended period of time.(12,25) 
 
Rituximab: A monoclonal antibody called rituximab has been used 
off-label to treat MG, especially in those who are not responding to 
standard therapies. Rituximab inhibits the production of new 
antibody-secreting plasma cells by targeting the CD20 protein on B 
cells, which results in the depletion of B cells. (26) Depending on the 
report, studies have demonstrated that rituximab can effectively 
improve symptoms in 50–84% of people with refractory MG. With 
remission rates of up to 71.4% in MuSK-positive MG patients 
compared to 35.9% in AChR-positive individuals, rituximab 
treatment appears to be most beneficial in these patients. (27) Two 
1000 mg rituximab doses spaced two weeks apart are the usual 

treatment for refractory MG. Repeat courses are given every six 
months if necessary. With encouraging outcomes, a single 500 mg 
dosage of rituximab was administered to individuals with new-onset 
generalized MG in a recent clinical trial called RINOMAX. 
Rituximab has a good safety profile and is usually well-tolerated. 
(27,28) When standard therapies for severe, refractory MG have 
failed, patients with rituximab is thought to be a second-line or rescue 
therapy. Rituximab may be helpful as a first-line immunosuppressive 
treatment in patients with new-onset generalized MG, according to 
the RINOMAX trial. (27–29) 
 
Eculizumab: Targeting the complement protein C5, eculizumab is a 
humanized monoclonal antibody that prevents the development of the 
C5b-9 membrane attack complex (MACs) by blocking its cleavage 
into C5a and C5b. This aids in preventing complement activation-
induced damage to the neuromuscular junction.(30) Eculizumab is 
prescribed with an initial dose of 900 mg and subsequent doses of 
1200 mg every two weeks. After four weeks, the dosage can be 
increased to 1200 mg, and the maintenance dose is normally 1200 mg 
every two weeks. (30,31) Eculizumab was shown in a phase 2 trial to 
alleviate symptoms in patients with refractory generalized myasthenia 
gravis (gMG) who had positive anti-AChR antibodies. There were 
125 individuals in the study; 62 received eculizumab and 63 received 
a placebo. Prespecified and post-hoc sensitivity analyses showed that 
eculizumab was well-tolerated and helpful in alleviating symptoms, 
even though the study's primary goal was not reached. (30) 
Additionally, retrospective evaluations have demonstrated that 
eculizumab can help people with MG experience quick and long-
lasting gains in their muscular strength and overall quality of 
life.(32)Headache, nasopharyngitis, diarrhea, upper respiratory 
infection, and arthralgia are among the common adverse effects of 
eculizumab. The studies did not record any incidences of 
meningococcal infection, which is a major consequence.(30)In the 
US, eculizumab is now licensed for gMG that is not responding to 
treatment. When patients have not reacted to standard therapies, it is 
regarded as a second-line or rescue therapy. Further study is 
necessary to confirm the effectiveness of eculizumab in additional 
subtypes of MG, such as seronegative and thymoma-associated MG, 
as shown by previous studies. (31–33) Patients with refractory, 
widespread anti-AChR antibody-positive MG were compared 
between eculizumab and rituximab in retrospective research. It was 
discovered that eculizumab outperformed rituximab in reducing the 
severity of the disease and reaching minimum manifestations (MM). 
(32) The ideal length of eculizumab therapy and when to stop it, the 
identification of individuals who do not react, and the use of 
biomarkers to track therapy are all subjects that require more 
research.(30,31) To determine the best course of action for treating 
refractory MG, randomized, prospective trials contrasting eculizumab 
with alternative treatments, like rituximab, are necessary. (32) 
 
Combination Therapies: Pyridostigmine with immunosuppressive 
agents: Reversible acetylcholinesterase inhibitors like pyridostigmine 
raise acetylcholine levels in the neuromuscular junction, which 
strengthens and enhances muscle contraction. (10,34) Pyridostigmine 
is normally taken orally, with dosages adjusted according to adverse 
effects and patient response. A dose of 60–120 mg/day is the 
beginning point for most regimens. To address the underlying 
immunological dysregulation and enhance therapy results, 
pyridostigmine is frequently used with immunosuppressive 
medications, such as corticosteroids and nonsteroidal 
immunosuppressive medicines.[35] When treating MG, pyridostigmine 
is an essential part, especially for those with mild-to-moderate 
condition. To maximize therapy results, it is frequently used in 
conjunction with immunosuppressive medications. Pyridostigmine in 
combination with immunosuppressive drugs can lessen the 
requirement for long-term corticosteroid therapy and lower the 
possibility of these drugs' adverse effects. (10,34) The ideal dosage, 
length of treatment, and combination of pyridostigmine with other 
drugs and immunosuppressive medicines are all subjects of further 
investigation. Patients with MG who do not respond to 
pyridostigmine and immunosuppressive medications may have other 
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therapy choices available thanks to the introduction of novel, targeted 
immunomodulatory medicines such biologics.(10) 
 
Combining pyridostigmine with immunosuppressive agents can 
provide several benefits for treating MG: 
 
1. Better control of symptoms: While immunosuppressive 

medications work to stop the underlying autoimmune process, 
pyridostigmine helps to strengthen muscles and lessen symptoms. 
Combining them can help you better manage your MG 
symptoms.(7) 

2. Decreased requirement for high-dose corticosteroids: When 
taken with pyridostigmine and corticosteroids, 
immunosuppressive medications such as azathioprine, 
mycophenolate mofetil, and cyclosporine can be utilized as 
steroid-sparing agents. By doing this, the negative consequences 
of long-term, high-dose corticosteroid treatment are 
reduced.(7,34) 

3. Potential for early and long-term remission: Compared to only 
10–20% of patients who have spontaneous remission, early 
commencement of corticosteroid therapy in conjunction with 
pyridostigmine may result in early and long-term remission in up 
to 70–80% of patients.(10) 

4. Effectiveness in severe or resistant cases: Pyridostigmine 
combined with immunosuppressive drugs such as azathioprine 
from the beginning can assist achieve better disease management 
in individuals who arrive with significant weakness or who do not 
respond well to the drug alone.(7) 

5. Maintenance of remission: After pyridostigmine, corticosteroids, 
and immunosuppressive drugs have been used to induce 
remission, the immunosuppressive drug can be used continuously 
to assist keep the remission going and avoid recurrence.(10) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IVIG with corticosteroids: For the treatment of MG, intravenous 
immunoglobulin (IVIG) plus corticosteroids may be beneficial, 
especially under specific circumstances: 
 
A counterintuitive worsening of symptoms while initiating high-dose 
corticosteroids for the first time may be avoided with IVIG. 
According to a study, the rate of paradoxical exacerbations in the first 
six weeks of corticosteroid treatment decreased from 42% to 2.2% in 
individuals who received IVIG pretreatment before starting 
treatment.(35)When beginning high-dose steroids, IVIG can be 
utilized as a bridge therapy to reduce or avoid exacerbations. As the 
corticosteroids take action, the combination aids in patient 
stabilization and symptom management.(24) IVIG might have an 
influence on steroid sparing. In contrast to a placebo, IVIG did not, 
however, increase the proportion of patients who were able to reduce 
their corticosteroid dosage by at least 50%, according to a randomized 
controlled experiment.Prior to surgery, IVIG is frequently given to 
stabilize patients.(24,36)Together, they help the patient be in the best 
possible state before the treatment.(24) Patients with severe or 
refractory MG who have not responded well to corticosteroids alone 
may be candidates for IVIG. (24,36,37) 

 
Efficacy and Safety of Recent Treatments (Table 1) 
 
Clinical trialson the effectiveness of newer medications 
 
The query is asking about the effectiveness of newer medications for 
the treatment of MG. Here are some key points from the sources 
provided:(34,38,39) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Recent developments in the treatment of Myasthenia Gravis 
 

Therapeutic Approach Mechanism of Action Target/Condition Stage of Development 
Rituximab Anti-CD20 monoclonal antibody that depletes B-cells MuSK antibody-positive MG Approved for some MG patients 
Eculizumab Inhibits complement C5 to prevent membrane attack 

complex formation  
AChR antibody-positive MG FDA-approved for refractory MG 

Rozanolixizumab Inhibits neonatal Fc receptor (FcRn), reducing 
pathogenic IgG antibodies 

Generalized MG Phase 3 clinical trials 

Inebilizumab Targets CD19-positive B-cells to reduce autoantibody 
production 

Generalized MG Phase 3 clinical trials 

Zilucoplan Small peptide complement inhibitor (C5) to reduce 
immune-mediated damage 

Generalized MG Phase 3 clinical trials 

AAV-based Gene Therapy Delivers corrected genetic material to restore normal 
immune function 

Genetic or autoimmune forms of 
MG 

Preclinical research 

CRISPR/Cas9 Gene editing to modify immune-related genes causing 
autoimmunity 

Autoimmune MG Preclinical research 

Regulatory T-cells (Tregs) Enhances Treg function or numbers to restore immune 
tolerance 

Generalized MG Early-stage research 

CAR-T Cell Therapy Engineering T-cells to regulate the immune response Generalized MG Preclinical research 
mRNA-based Therapies Uses mRNA technology to modulate the immune 

system 
Generalized MG Preclinical research 

Thymectomy + Immune 
Modulation. 

Surgical removal of thymus with immune 
reconstitution 

Thymoma-associated or 
generalized MG 

Standard treatment + novel combo 

 
Table 2. Results of combination therapy trials[49-52] 

 

Author Intervention Outcome 
Granit V et al.  (2023) rCAR-T Mean improvements from baseline to Week 12   

MG-ADL: −5·9 [−9, −2·8]  
QMG: −7 [−11, −3]  
MGC: −14 [−19, −9]  
MG-QoL-15r: −9 [−15, −3] 

Song Z et al. (2022) Monoclonal Antibodies (Eculizumab& 
Efgartigimod)   

Eculizumab (MD, -3.1; 95% CI, -4.7-1.5) and efgartigimod (MD, -1.4; 95% CI, -2.1-0.68) 
showed a significant difference from placebo in the amount of reduction in QMG scores 

LiJ et al. (2024) FcRn inhibitors Efgartigimod was more effective than placebo in MG-ADL responders.  
Rozanolixizumab was more effective than the placebo except in QMG  
Batoclimab was more effective than the placebo except in MG-ADL responder.  

HowardJF et al. (2019) FcRn inhibitors Efgartigimod was safe and well-tolerated with positive correlation between reduction of 
levels of pathogenic IgG autoantibodies and disease improvement. (75% of study 
participants) 

MG-ADL: Myasthenia Gravis Activities of Daily Living Scale 
QMG: Quantitative Myasthenia Gravis 
MGC: Myasthenia Gravis Composite score 
MG-QoL: Myasthenia Gravis – Quality of Life 
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1. Rosanolixizumab-noli (Rystiggo): Appropriated in 2023, this 
drug treats MG that is positive for both anti-AChR and anti-
MuSK antibodies. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

2. Zilucoplan (Zilbrysq): This drug was authorized in 2023 for daily 
injection self-administration. It is a monoclonal antibody that has 
been demonstrated to be useful in MG patients' symptom 
reduction and quality of life enhancement. It targets the neonatal 
Fc receptor. 

3. Eculizumab, also known as Soliris, is a medicine that was 
authorized in 2017 to treat MG. It is a monoclonal antibody that 
has been demonstrated to be useful in MG patients' symptom 
reduction and quality of life enhancement. It targets the 
complement protein C5. 

4. Rituximab (Rituxan): This drug was authorized in 2013 to treat 
multiple sclerosis. It is a monoclonal antibody that specifically 
targets B cells and has been demonstrated to be useful in MG 
patients' symptom reduction and quality of life enhancement. 

5. Botoclimab: This drug is presently being studied in phase 3 trials 
to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

6. Gefurulimab: Phase 3 trials are presently being conducted on this 
drug to treat MG. It is a monoclonal antibody that specifically 
targets the IL-6 receptor and has demonstrated efficacy in MG 
patients' symptom reduction and quality of life enhancement. 

7. Nipocalimab: Phase 3 trials are presently being conducted on this 
drug to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

8. Saralizumab: This drug is presently being studied in phase 3 
trials to treat MG. It is a monoclonal antibody that specifically 
targets the IL-6 receptor and has demonstrated efficacy in MG 
patients' symptom reduction and quality of life enhancement. 

9. Cemdisiran: Phase 2 trials are presently being conducted on this 
drug to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

10. Pozelimab: Phase 2 trials are presently being conducted on this 
drug to treat MG. It is a monoclonal antibody that specifically 
targets the IL-6 receptor and has demonstrated efficacy in MG 
patients' symptom reduction and quality of life enhancement. 

11. Inebilizumab: This drug is presently being studied in phase 2 
trials to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

12. M230: Phase 1 trials are presently being conducted on this drug 
to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

13. Rlyb116: Phase 1 trials are presently being conducted on this drug 
to treat MG. It is a monoclonal antibody that specifically targets 
the IL-6 receptor and has demonstrated efficacy in MG patients' 
symptom reduction and quality of life enhancement. 

14. CSL730: Phase 1 trials are presently being conducted on this drug 
to treat MG. It is a monoclonal antibody that has been 
demonstrated to be useful in MG patients' symptom reduction and 
quality of life enhancement. It targets the neonatal Fc receptor. 

 
Results of combination therapy trials: (Table 2) 
 
Combination therapy trials for the treatment of MG involve the use of 
multiple medications or therapies together to manage the disease. 
Here are some key points about the results of combination therapy 
trials for MG:(10,34,40,41) 
 

1. Pyridostigmine and Corticosteroids: Research has shown that 
taking pyridostigmine along with corticosteroids can alleviate 
symptoms and lessen the requirement for high-dose 
corticosteroids. In clinical practice, this combination is 

frequently utilized, especially for individuals with mild-to-
moderate MG. 

2. IVIG and Corticosteroids: IVIG and corticosteroids are 
frequently used to stabilize patients prior to surgery or to treat 
severe exacerbations. This combination can decrease negative 
effects and lessen the need for long-term corticosteroid 
medication. 

3. Combination of Novel Biological Agents: More recent 
biological agents that have been licensed for the treatment of 
MG include zilucoplan (Zilbrysq) and rozanolixizumab-noli 
(Rystiggo). Empirical evidence suggests that these medicines, 
which specifically target immune system components such 
the neonatal Fc receptor and IL-6 receptors, effectively reduce 
symptoms and enhance quality of life. 

4. Combination of Conventional Immunosuppressive 
medications: To treat mycophenolate mofetil (MG), 
azathioprine, cyclosporine, and other conventional 
immunosuppressive medications are frequently used in 
conjunction with corticosteroids.These combinations can 
lessen side effects as well as the need for high-dose 
corticosteroids. 

 
Adverse Effects and Complications 
 
Common side effects of recent treatments: Current MG treatments 
come with a number of typical side effects. Headaches, rashes, eyelid 
swelling, respiratory infections, urinary tract infections, and shortness 
of breath are among side effects of eculizumab (Soliris). 
Rozanolixizuman-noli, sometimes known as rystiggo, can cause 
diarrhoea, nausea, and headaches. In addition to increased salivation 
and sweating, pyridostigmine (Mestinon) can produce nausea, 
diarrhea, and gastrointestinal distress. Prednisone is one of the 
corticosteroids that can cause weight gain, diabetes, thinning of the 
bones, and an increased risk of infections. Immunosuppressants that 
affect the liver or kidneys, such as azathioprine, mycophenolate 
mofetil, and cyclosporine, can make infections more likely. The side 
effects of intravenous immunoglobulin (IVIG) infusions can include 
headaches, fluid retention, cold, and disorientation. Blood pressure 
reduction, bleeding, irregular heartbeat, and cramping in the muscles 
are possible side effects of plasmapheresis. Better and more bearable 
treatments for MG patients are urgently needed, as these side effects 
can have a substantial negative influence on daily functioning and 
treatment compliance. (34,42) 
 
Management of complications: The management of complications 
related to the treatment of MG involves addressing side effects and 
minimizing risks associated with various therapies. Here are some 
key points:(10,34) Pneumococcal and influenza immunizations in 
particular should be current for patients. In certain situations, 
prophylactic antibiotics may be taken into consideration to stop 
opportunistic infections. Supplementing with calcium and vitamin D 
can help reduce the risk of osteoporosis brought on by corticosteroids. 
It is crucial to regularly check for side effects and problems and to 
modify treatment plans as necessary. In conclusion, managing side 
effects associated with MG treatment necessitates a multimodal 
strategy that includes close observation, precautionary steps, and 
timely action when they manifest. To maximize treatment results and 
reduce dangers, cooperation between the patient and the medical team 
is essential. 
 
Gaps in current treatment options: There are several gaps in current 
treatment options for MG:(34,38,43) 
 

1. Refractory and severe cases: There are few choices available 
to patients with severe MG who are not responding to 
standard therapy. To create efficient treatments for this patient 
population, more research is required. 

2. Optimal dosage and treatment duration for novel therapies: 
There is now uncertainty on the best ways to administer novel 
drugs, such as monoclonal antibodies, and how long to treat 
patients for them. To find the safest and most efficient dosing 
methods, more research is required. 
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3. Comparative efficacy research: There aren't enough head-to-
head assessments of various treatment approaches. The 
relative advantages and disadvantages of various therapies 
may be ascertained and treatment choices could be guided 
with the use of comparative effectiveness studies. 

4. Long-term safety and tolerability: More research is needed to 
determine the long-term safety and tolerability of newer 
medicines, particularly monoclonal antibodies. As these 
treatments are used more frequently, it is crucial to keep an 
eye on things and report any negative outcomes. 

5. Personalized treatment techniques: More individualized 
treatment approaches may be possible if patient factors that 
indicate a patient's propensity to respond to a certain therapy 
are identified. To create decision support tools and predictive 
models that will help in therapy selection, more research is 
required. 

6. Improving treatment adherence and access to care: 
Treatment adherence and access issues can have an influence 
on MG outcomes. Research is required to pinpoint and 
resolve care-related obstacles as well as to create plans for 
enhancing treatment compliance. 

7. Lack of well-controlled clinical trials: Observational studies, 
expert opinion, and clinical experience make up a large 
portion of the data used to inform treatment decisions in MG, 
as opposed to well-controlled clinical trials. Further high-
quality research is required to confirm the safety and 
effectiveness of different treatment modalities. 

 
Emerging Therapies 
 
Potential new treatments on the horizon:There are several potential 
new treatments for MG on the horizon:(10,38,44,45) 
 

 Combination Therapies: Using more recent monoclonal 
antibodies in conjunction with conventional 
immunosuppressants such as azathioprine and corticosteroids 
may improve patient results. 

 Personalized Treatment Strategies: More individualized 
treatment strategies may be possible if biomarkers that 
indicate a patient's propensity to respond to a certain therapy 
are found. 

 Better Dosing and Administration: The ease of daily 
subcutaneous self-administration provided by newer 
medicines, such as zilucoplan, may enhance adherence. 

 
Future Directions: Further research is needed to explore the optimal 
combinations of therapies for MG and to determine the most effective 
treatment strategies for different patient subpopulations. The 
development of new, targeted immunomodulatory therapies may offer 
additional treatment options for MG patients.There are several areas 
where further research is required to improve the treatment of 
MG:(41,46) 
 

1. Unmet needs in MG patients who are resistant to treatment: 
Patients with MG that is severe and does not improve with 
traditional treatments have few choices. To create efficient 
treatments for this patient population, more research is 
required. 

2. Optimal dosage and treatment duration for novel therapies: 
There is now uncertainty on the best ways to administer novel 
drugs, such as monoclonal antibodies, and how long to treat 
patients for them. To find the safest and most efficient dosing 
methods, more research is required. 

3. Biomarkers for monitoring and choosing treatments: 
Research into biomarkers that can predict a patient's reaction 
to a particular therapy and help with treatment selection is 
crucial. Additionally, biomarkers might support treatment 
modifications by tracking the progression of a disease. 

4. Optimization of combination therapy: Although combination 
therapies are frequently employed in clinical practice, it is 
unclear which combinations and when to utilize them. To find 

the safest and most efficient combination regimens, more 
investigation is required. 

5. Comparative efficacy research: There aren't enough head-to-
head evaluations of various treatment approaches. The 
relative advantages and disadvantages of various therapies 
may be ascertained and treatment choices could be guided 
with the use of comparative effectiveness studies. 

6. Long-term safety and tolerability: More research is needed to 
determine the long-term safety and tolerability of newer 
medicines, particularly monoclonal antibodies. As these 
treatments are used more frequently, it is crucial to keep an 
eye on things and report any negative outcomes. 

7. Personalized treatment methods: More individualized 
methods of treatment may be possible if traits of the patient 
are identified that indicate how they will react to therapies. To 
create decision support tools and predictive models that will 
help in therapy selection, more research is required. 

8. Improving treatment adherence and access to care: 
Treatment adherence and access issues can have an influence 
on MG outcomes. Research is required to pinpoint and 
resolve care-related obstacles as well as to create plans for 
enhancing treatment compliance. (47-52) 

 

CONCLUSION 
 
The most recent developments in MG treatment have led to a major 
progress in the management of this complex autoimmune disease. 
Patients suffering from MG could expect better outcomes and a 
higher standard of living as a result of focused therapy developments, 
the validation of surgical procedures like thymectomy, and a growing 
emphasis on personalized medicine. However, addressing the 
concerns of accessibility and long-term safety will be crucial if these 
innovative treatments are to be adopted broadly. These many 
treatments still hold great promise despite the barriers that have kept 
them from being employed therapeutically. But for these systems to 
reach their full potential, they will require close collaboration with a 
lot of research, academic theory, medical and pharmacological 
knowledge, and laboratory testing. Using cell therapies will lead to a 
single, very effective dose that prevents a considerable drug buildup 
in the system and can greatly alleviate the bio-acceptability issues that 
drug delivery systems face. While numerous obstacles remain to be 
addressed, the swift progress in smart medication delivery research 
and development offers more expansive and auspicious opportunities 
to ensure better patient outcomes and attain advanced medical 
interventions like personalized medicine. 
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