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Introduction 

Autoantibodies against neuromuscular regions proteins such as the nicotinic acetylcholine receptor (AChR), muscle-specific 

tyrosine kinase (MuSK), or low-density lipoprotein receptor-related protein 4 (LRP4) induce myasthenia gravis (MG) [1]. 

Most communities have an MG incidence of 100–200 per million [2]. In a bimodal manner, gender and age promote the 

initiation of MG. Women are more likely to be afflicted before the age of 50, whereas men are somewhat more likely to be 
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Antibodies that attack the neuromuscular junction induce myasthenia gravis, an immunological 

illness. Such antibodies assault and degrade postsynaptic molecules in by binding to the 

postsynaptic muscular end-plate. As a consequence, signal transduction is disrupted, resulting in 

muscular weakness and fatigability. Developments in our knowledge of the immunological 

mechanisms that cause myasthenia gravis have paved the way for the development of new targeted 

immunity treatments. The majority of myasthenia gravis sufferers have a well-managed condition 

with just minor to moderate symptoms. The goal must be to create more targeted therapies that 

reduce or enhance tolerance to the well-known and particular autoimmune reactions that result in 

autoantibody formation and muscular weakening. Several drugs widely used in obstetrics can 

aggravate the condition. The impact of maternity on myasthenia varies greatly from one woman to 

the next, as well as from one pregnancy to the next within the same woman. Acetylcholine esterase 

inhibitors, corticosteroids, and other immunosuppressants, as well as proper rest, are the most 

common therapy. Intrauterine antibody exposure can cause in utero or neonatal effects in newborns, 

which are usually temporary. This review focuses on myasthenia gravis subgroups and treatment 

breakthroughs, as well as the influence of myasthenia gravis on pregnancy and its management. 
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impacted in delayed MG [3]. With better diagnosis and longer survival, the frequency is rising, particularly in the aged [4, 5], 

who were previously under-diagnosed. Autoimmune MG sufferers can be divided into 7 subgroups, with their own set of 

autoantibodies and clinical manifestations. Myasthenia gravis is an autoimmune disorder; due to the inauguration of antibodies 

manage to nicotinic receptors at the muscle endplate [6, 7]. Myasthenia gravis was increased due to population aging. This 

uncommon but treatable illness has piqued medical experts are interested in many years. Various autoimmune illnesses are 

more common in MG patients than in the normal community [8]. A secondary autoimmune condition affects 13–22% of MG 

sufferers, with females and early-onset MG having the highest rates [9]. Subgrouping is indicated in myasthenia gravis 

recommendations and consensus statements, [10] but specific definitions differ and novel subgroups emerge as a consequence 

of rising information. Myasthenia gravis autoantibodies, demography, clinical manifestations, and contraindications are all 

included in subgrouping [11, 12]. Categorization of related Ab has progressed as well as the knowledge of genetic 

predisposition. The factors of tolerance failure, as well as new medicinal breakthroughs. Type of antibody (IgG)1/IgG3 are 

monoclonal antibodies antigen-modulating proteins that cause significant loss of AChR and the reduction of the postsynaptic 

neuron [13]. Myasthenia gravis has been around for a long time regarded as a complex organism. The early-onset disease is 

one of three subgroups of the disease. Late-onset and thymoma-related, with different signs and symptoms clinical features, 

and the various routes of immune deficiency [14]. MG is more common in females in their second and third decades, which 

correlates with pregnancy. Medication is usually needed before, during, and after gestation to ensure the health of both the 

mother and the fetus. Exacerbations can happen during pregnancy, regardless of how well you controlled your symptoms 

before you got pregnant. Terminating a pregnancy has not been proven to be beneficial [15]. Pregnancy has no negative effects 

on the condition in the long run. Because myasthenic crises and mortality are more common in the first year or two following 

diagnosis, including in early pregnancy and after childbirth, deferring pregnancy until first year or two is common. Prior to 

actually conceiving, females with myasthenia gravis must consult with their neurologist to discuss the importance of 

thymectomy, maximize clinical benefits, and reduce the need of immunomodulatory medicines [16]. The therapy aims to 

reduce disease severity in the mother while reducing the potential harm to the fetus. To assist patients during pregnancy and 

the postpartum period, as well as prepare the best delivery methods, the medical team should comprise a neurologist, a 

gynecologist, and an anesthesiologist. 

Epidemiology 

Immune system MG has a revealed overall pervasiveness of 40–180 for every million individuals and a yearly occurrence of 

4–12 for every million individuals [17]. As of late gathered figures of commonness and occurrence will, in general, be superior 

to more seasoned ones, particularly intended for late-onset MG, incompletely clarified by expanded case investigations and 

wider inescapable autoantibody analysis. Populace socioeconomics with an expanded number of old individuals and 

diminished MG mortality effect occurrence and commonness. AChR associated myasthenia gravis has a bimodal age example 

of occurrence, with a top in youthful grown-ups matured about 30 years and afterward a consistent expansion in occurrence 

with expanding age more seasoned than 50 years [18]. The occurrence top in youthful grown-ups is mostly a result of the great 

recurrence in ladies, average for some immune system messes, albeit late-beginning MG is marginally more successive in men 

[19]. No proof proposes that the event of this illness is expanding as a consequence of an adjustment of outer causative factors, 

for example, diseases or diet. In general, myasthenia gravis rate and pervasiveness show minimal topographical variety; in any 

case, this circulation isn't the situation for all of the group's subdivisions sicknesses [20]. Adolescent Myasthenia gravis a kind 

of early-stage illness, is common in East Asia, with up to half of all cases commencing before the age of 15, and many of them 

are accompanied by visual manifestation. Myasthenia gravis was found in 1–2 per million children in a mixed population in 

Canada every year, with Asian nationals being the most affected, especially in the visual category [21]. LRP4 antibodies were 

found in 19% of patients who did not have AChR antibodies5, while MUSK antibodies were found in 33% of patients who 

did not have AChR antibodies. According to epidemiological data, LRP4-related myasthenia gravis is half as serious as 

MUSK-related MG. The incidence of MUSK-related myasthenia gravis is estimated to be 0.3 patients per million per year 

[22]. Some topographical variations in this sickness and its variants are believed to be explained by hereditary predisposition 

as well as external variables such as contaminations or nutrition. 
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Figure 1. History of Myasthenia Gravis 

Beginning stage AChR antibodies in myasthenia gravis: Early-onset myasthenia gravis have its early symptoms before the age 

of 50, according to the criteria. Antibodies to AChR in the plasma are identified by standard indicative testing [23]. This 

myasthenia gravis subgroup excludes patients who have a thymoma discovered on imaging or after medical treatment. Thymic 

follicular hyperplasia is common, although it isn't necessary, and this group reacts to thymectomy [24]. By a factor of three, 

female cases outnumber male ones. Beginning stage myasthenia gravis has a relationship with HLA-DR3, HLA-B8, and other 

immune system hazard qualities, and all immune system issues are more generally announced in family members of individuals 

in this myasthenia gravis subgroup. Such investigations recommend subgroup variations in the aetiology of myasthenia gravis 

[25]. The illness is somewhat more oftentimes detailed in guys than females, and feeble HLA affiliations happen with 

HLADR2, HLA-B7, and HLA-DRB1* [26]. 

Myasthenia Gravis Subgroups 

Myasthenia Gravis Produced by Sporadic Cases 

Thymoma-related Muscular dystrophy is a kind of cancer that affects the muscles. By far the most well-known immune system 

disease associated with evidence of infection is myasthenia gravis. Thymoma is also linked to red aplasia and neuromyotonia; 

however, this relationship does not exist in other immune system disorders. A thymoma is observed in 10–15 basis points of 

all muscular dystrophy patients. Everybody has detectable AChR antibodies and psychiatric conditions. About 30two - thirds 

of patients with pheochromocytoma develop myasthenia gravis, while an even greater percentage of AChR antibodies are 

without muscular dystrophy [27] Figure 2. 

 

 

Figure 2. Thymoma-associated myasthenia surgery 
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Myasthenia Gravis Linked to MuSK 

MUSK is a protein that is conveyed in the postsynaptic myometrium and is necessary to sustain AChR function. On average, 

1–4two - thirds of individuals with myasthenia gravis have blood MUSK antibodies, although, with more sensitive test 

measures, additional instances will most certainly be found [28]. Adults with MUSK-associated myasthenia gravis seem to be 

more likely to identify than children or the elderly [29]. There have been no thymus obsessive modifications to adjust for, and 

most patients get little response following thymectomy. MuSK IgG antibodies are predominantly from the IgG4 subtype. 

MuSK antibodies are immediately toxic and operationally monovalent, particularly if they do not link to complement [30]. 

MuSK antibodies lower the postsynaptic concentration of AChRs and impede their orientation between the motor nerve 

terminal and the postsynaptic membrane, rather than modifying AChR activity. MuSK antibodies attach to the AChR's 

extracellular N-terminal Ig-like regions. 

Myasthenia Gravis Linked to AChR 

Antibodies to AChR can be found in 70 percent of MG cases using standard techniques [31]. Antibodies against the AChR 

attach to the receptor's outer regions, preventing signal transduction, according to studies. Antibodies to AChR are 

predominantly from the IgG1 and IgG3 subcategories, which initiate the complement cascade, causing postsynaptic membrane 

injury. Furthermore, because the antibodies are bivalent, they can modulate antigenicity. Certain AChR antibodies address the 

receptor's acetylcholine interaction region, potentially disrupting the signaling cascade; nonetheless, such antibodies are 

uncommon and likely only affect a small number of patients. Because antibodies against the AChR subunit are highly harmful 

than antibodies towards the subunit, the AChR epitope sequence determines symptom severness [32]. A rise in antibody 

quantity is considered to signify MG aggravation, while a constant or falling level could suggest illness stability. Conversely, 

it is the depletion of functioning AChRs, not the level of AChR antibodies, that causes MG symptoms: Decreased receptor 

counts correspond with illness severity, and receptor loss is influenced by autoantibody sequence and non-antibody variables 

in addition to overall AChR-antibody proportion [33, 34]. 

Myasthenia Gravis Linked to LRP4 

LRP4 is a receptor for nerve-derived agrin and a MUSK activator that is required for AChR activity. It is generated in the 

postsynaptic muscular membrane. LRP4 antibodies have been found in myasthenia gravis individuals who do not have AChR 

or MUSK antibodies [35]. The majority of these individuals have ophthalmic or generalized moderate MG, and roughly 20% 

of them have only had ocular fatigue. Although in a subset with extra MUSK antibodies, pulmonary weakness is extremely 

infrequent. The thymus is abnormal and typical for age in two-thirds of individuals with LRP4-linked MG, however, 

hyperplasia has been recorded [36].     

Myasthenia Gravis and Pregnancy 

The impact of gestation on myasthenia differs significantly from one woman to the next, as well as from one pregnancy to the 

next within the same woman [37]. Pregnancy physiological responses, such as early pregnancy nausea and vomiting, higher 

blood volume, variations in renal excretion, and digestive absorption modifications, may modify the short-term course of 

myasthenia gravis by changing pharmaceutical dosage demands [38]. Any infection connected with pregnancy, such as cystitis 

or chorioamnionitis, increases the risk of illness aggravation. Pregnancy, on the other hand, has little effect on the disease's 

long-term fate [39]. Symptom exacerbations are much more common in the first trimester, although symptom relief is more 

common in the second and third trimester, possibly due to hormone-mediated immunosuppression that occurs in typically 

developing pregnancies [40]. Though illness exacerbations typically resolve following spontaneous abortion, pregnancy 

termination does not affect the relative likelihood or severity of myasthenic aggravation. Miscarriages are not increased in 

women with myasthenia gravis. The diaphragm gets further raised during pregnancy, and intercostal muscles participate more 

actively to satisfy higher breathing demands. In pregnancy, it's crucial to keep a close eye on your breathing [41]. 

The danger of maternal death is greatest within the first year after a diagnosis of MG, and it is lowest seven years afterward 

[42]. As a result, women with MG should postpone childbearing for at least two years from the commencement of the disease 

[43]. Despite these concerns, pregnancy has not been found to have a long-term negative impact on MG [44]. 

Myasthenia Gravis's Impact on Pregnancy and Fetus 

Generally, MG has no significant negative consequences on pregnancy [45]. There is no evidence that women with MG have 

a higher chance of spontaneous abortions or early births [46]. Infants, on the other hand, may experience transitory neonatal 

MG. Because of placental transmission of immunoglobulin G antibodies in the second and third trimesters, this occurs in 10% 

to 20% of instances [47]. Breathing issues, muscle cramps, wimpy cries, poor latching, and ptosis are common symptoms in 

newborns 2 to 4 days after delivery, demanding thorough monitoring. Due to the breakdown of antibodies acquired from the 

mother, this syndrome normally resolves without complications after 3 weeks [48]. Another more significant and fatal type of 

congenital myasthenia can develop in some newborns. It affects the children of mothers who produce antibodies targeting fetal 

AChR instead of the more prevalent adult AChR. Early in the pregnancy, it causes problems with how the fetus moves, which 

can lead to polyhydramnios and joint damage from arthrogryposis multiplex. Premature membrane disruption can cause 

spontaneous preterm labour [49]. 
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Treatment Advances 

Several medicines have been linked to the progression of MG. In MG, such medicines should be taken cautiously and only 

when necessary. The link between drug usage and MG aggravation can be causative or coincidental. Patients with MG who 

are starting a new medication should always be advised about the risk of side effects, particularly MG aggravation. Patients 

with persistent disease and evident symptoms of bulbar or breathing impairment are more at risk. Most patients with limited 

disease activity or complete remission, on the other hand, will handle most of these medicines pretty well, especially when 

used for a short period. Various therapy advancements are discussed in further detail.  

Immunosuppressive Drugs 

Immunosuppressive medicines should be initiated in individuals with MG in all divisions who do not achieve a completely 

desired outcome with symptomatic medication solely. To decrease autoantibody synthesis and autoantibody-induced harmful 

impacts at the neuromuscular junction, almost all individuals with delayed MG, thymoma MG, and MuSK-MG need 

immunosuppressive medication. Early-stage MG can often be treated with symptomatic treatment solely, however, the group 

of cases with early-onset MG need pharmaceutical immunosuppression; although, this is often only a temporary requirement. 

Because LRP4-MG is usually moderate, immunosuppression is rarely required. There are two therapeutic goals for ocular 

MG: improving manifestations (ptosis and diplopia) and preventing generalized weakness. Immunosuppression can do both 

[50]. Both the therapy and the detrimental consequences are dose-dependent. It's just as vital to finding the best dose of 

medication for each patient as it is to find the best drug. For most patients, a combination of immunosuppressive medications 

is desirable to maximize benefits while minimizing side effects [51]. Table 1 provides more information about 

immunosuppressive medications.  

Table 1. Enlist the categorization and characteristics of immunosuppressive medicines 

Immunosuppressive 

Drug Therapy 
Drugs Additional Benefits Disadvantages References 

First Line Treatment Prednisone improve muscle strength 
must not be administered to 

diabetic patients. 
[52] 

 
Prednisolone with 

Azathioprine. 

improve muscle strength 

lowers the likelihood of acquiring 

generalized myasthenia gravis 

must not be administered to 

diabetic patients. 

risk of leucopenia 

[53] 

Second-Line 

Treatment 

Mycophenolate 

mofetil 

B-cell and T-cell growth are 

suppressed. 

teratogenic risk50 

diarrhoea, nausea, and minor 

headache 

[54, 55] 

 Rituximab 
beneficial in MuSK-MG than in 

AChR-MG56 

JC-virus-related progressive 

Multifocal, leukoencephalopathy 
[56] 

Alternative second-

line treatments and 

third-line treatments. 

Methotrexate  hypertension [57] 

 Cyclosporine  

associated with a much more 

serious illness (antibodies 

against RyR, titin or KV1.4) 

[58] 

 Tacrolimus improve muscle strength  [59] 

Thymectomy 

Thymectomy has been shown to have a major impact on myasthenia gravis in multiple studies. We advocate a thymectomy 

for initial myasthenia gravis patients shortly after symptoms start. All of the thymus tissue must be excised. Patients often 

prefer video-supported thoracoscopic and robotic-assisted techniques [60]. Thymectomy can be performed safely on children 

with myasthenia gravis up to the age of five [61]. Because both thymus follicular hyperplasia and thymoma play a significant 

role in pathophysiology, AChR-MG is frequently linked to thymus alterations. The significance of thymus follicular 

hyperplasia in sensitizing against AChR and as a reservoir of particular antibodies underpins the justification for thymectomy 

in individuals without thymoma [62]. Healing concerning thymectomy happens gradually over several months and can last up 

to two years, as per follow-up investigations [63]. After thymectomy, no additional autoimmune illnesses have been found to 

improve. When a thymoma is identified or highly suspected, a thymectomy must be performed as an oncological treatment to 

refrain from localized compression and progression to the pleural cavity. For the thymoma grouping, any beneficial impact on 

myasthenia gravis is much more unexpected than for the early-onset category [64].  

Individuals with MUSK, LRP4, or ocular types of MG should avoid thymectomy because no treatment benefit has been 

demonstrated. Thymus hyperplasia is difficult to detect on visualizing in MG individuals with generalized MG and lesser-

affinity AChR antibodies. Individuals with MG who are antibody negative are required to respond to thymectomy, but they 

are not discriminated against by those other individuals with MG who are not. Thymectomy must be completed as quickly as 

possible, but it should never be performed in a crisis; individuals should be in good health. Immediate intravenous 
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immunoglobulin or plasma interchange before surgery will help to alleviate myasthenia gravis complaints, lower the threat of 

comorbidities, and speed up recovery [65]. 

Recent Therapies 

Compliment Inhibitors 

Eculizumab 

Eculizumab is the earliest complement inhibitor to be approved by the FDA and put on the market. It's a humanized 

recombinant monoclonal antibody that attaches to the C5 complement and shields it from cleaving into C5a and C5b [66]. 

The phase III REGAIN trial was done in individuals with refractory, AChR antibody-positive, non-thymomatous, 

generalized MG after a phase II trial indicated a three-point gain in quantitative MG (QMG) ratings compared to placebo in 

patients with widespread myasthenia [67]. The heightened rate of contamination with Neisseria meningitides while using 

complement inhibitors is a big issue. Participants in the REGAIN trial were obliged to be immunized, and one non-fatal 

instance of meningococcal meningitis was discovered in phase III and open-label extension studies. In individuals initiating 

complement inhibitor medication, vaccination is suggested at least two weeks before onset and therefore should be given 

after 2 years [68].  

Zilucoplan 

Zilucoplan attaches to the C5 region that correlates to C5b and inhibits the formation of the terminating complementary 

complex by inhibiting C5 fragmentation into C5a and C5b and preventing C5b attachment to C6 [69]. It also varies from 

eculizumab in that it is a synthesized macrocyclic peptide that is administered subcutaneously. Zilucoplan as well as other 

second-generation complement inhibitors fix issues with eculizumab, such as the requirement for intravenous treatment and 

hereditary resistance seen in paroxysmal nocturnal hemoglobinuria (PNH), the illness for which it was first licensed [70]. 

Ravulizumab 

Owing to an amino acid alteration in the Fc portion of eculizumab, ravulizumab is a new complement inhibitor with a greater 

affinity for C5 and a fast and persistent decrease in C5 [71]. Because of this structural reform, eculizumab is recycled by the 

newborn Fc receptor pathway and has a four-fold higher half-life over eculizumab. As a consequence, sufferers can get 

ravulizumab intravenously every eight weeks, as opposed to biweekly with eculizumab [72]. In generalized MG, a phase III 

randomized placebo-controlled multicentre research is being conducted to assess the effectiveness and safety of ravulizumab 

given once every 15 days. 

FcRn Receptor Inhibitor 

Nipocalimab 

Nipocalimab (M281) is a deglycosylated monoclonal IgG1 anti-FcRn antibody that adheres to FcRn with extraordinary 

selectivity across both endosomal and external pH, thereby preventing IgG adherence to FcRn. It binds the FcRn receptor 

with great specificity all through cell growth [73]. Solo (0.3, 3, 10, 30, and 60 mg/kg) as well as repeated rising intravenous 

infusions (15 mg/kg or 30 mg/kg weekly) were employed in phase I investigations. With 30 or 60 mg/kg doses, Nipocalimab 

quickly established FcRn receptor activation and up to an 80% drop in IgG levels with no major side effects [74]. However, 

the data have still not been reported, Momenta has disclosed good results from a phase II trial in AChRab or MuSK- positive 

generalized MG to investigate the safety and quality of nipocalimumab. Its likely safety profile in expecting women is an 

extra advantage, and a research investigation is ongoing in expectant mothers at a greater danger of hemolytic illness of the 

fetus and new-born [75]. 

Efgartigimod 

Efgartigimod is an Fc segment produced from human anti-IgG1 that has been engineered to improve Fc/FcRn interaction at 

physiologic and acidic pH levels, while normal IgG-FcRn adhering occurs exclusively at acidic pH. It binds to the FcRn 

receptor with a strong affinity, causing IgG to accumulate in lysosomes and be degraded. An individual dose of 50 mg/kg 

was demonstrated to minimize total IgG levels by around 50% in phase I tests, and successive treatments subsequently 

decreased IgG levels by an overall of 75%, with IgG levels returning to around basal values after about 8 weeks [76]. This 

IgG drop is equivalent to plasma swap, which results in a reduction of 73.4 percent after treatment and 38.5 percent after 

three weeks [77]. 

Rozanolixizumab 

Rozanolixizumab is a humanized anti-FcRn monoclonal IgG4 antibody with a greater affinity. Animal trials indicated a 

significant reduction in IgG amounts when given 50 and 150 mg/kg every three days for four weeks, with the best impact 

on day ten. In a phase I randomized placebo-controlled trial, eligible participants were randomly assigned to receive a single 

intravenous or subcutaneous dose of razonolixizumab of 1, 4, or 7 mg/kg. Nausea, headache, and chills have been the most 

common side effects, all of which occurred significantly with intravenous therapy than with subcutaneous injection [78]. 
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CAR- T Cell Therapy 

Adoptive T cell treatment, wherein the participant's original T-cells are taken and altered ex-vivo to focus cancer cells, 

amplified, and afterward re-infused within the sufferer to cure specific solid organ malignancies, inspired the notion of 

chimeric antigen receptor T cell therapy (CART). 50 Subsequent advancements allowed T cells to be genetically engineered 

to generate chimeric antigen receptors (CAR), that can recognizing specific tumor cell antigens, adhere to them, and eliminate 

them [79]. CAR-T cell therapy is presently being used to cure B cell leukemias and lymphomas, with anti-CD 19 CAR-T cell 

therapy having a remarkable rate of response [80]. CAR-T cell therapy's value associated with the healing of autoimmune 

illnesses is both appealing and achievable. CAR-T cells, which have been engineered to contain chimeric autoantibody 

receptors and are used to address autoreactive B cells, hold a lot of promise [81]. Cytokine releasing syndrome (CRS), which 

can vary from moderate constitutional symptoms to severe CRS (cytokine storm) contributing to multi-organ failure, is a 

contraindication of this medication [82]. 

CAAR T Cell Therapy   

Chimeric autoantibody receptor T cells, or CAAR-T cells, are T cells that have been engineered to address receptors on 

autoreactive B cells [83]. Animal models research of autoimmune illnesses has also shown efficacy. CAAR-T cells, which are 

engineered to have autoantibody receptors, attach to B cells and eliminate them using the particular autoantibodies they 

express. This type of intervention was proven to be both harmless and successful in initial in vitro testing in an animal model 

employing MUSK CAAR T cells. MuSK chimeric autoantibody receptor T cells for antigen-specific cellular immunization 

exclusively hit B cells that produce the anti-Musk antibody on its exterior, making it extremely particular for only pathogenic 

B cells while leaving normal B cells alone [84]. 

Myasthenia Gravis Management and Treatment During Pregnancy 

Gynecologists and neurosurgeons should collaborate to provide the best care for pregnant women with MG. When contrasted 

to anyone who has had a thymectomy, ladies who have not had a thymectomy have a greater percentage of comorbidities 

during gestation [85]. Moreover, babies born to thymectomy patients had a lower probability of acquiring neonatal MG. 

Women with MG who are contemplating a pregnancy must be encouraged to have their thymectomy beforehand [86]. The 

goal of medical therapy for MG is to raise ACh levels while lowering the formation of autoantibodies. Pharmacologic therapy 

must not be interrupted during gestation; nevertheless, based on the intensity of the condition or exacerbations, it may need to 

be adjusted [87, 88]. The following are some of the treatment options for myasthenia gravis during pregnancy. 

Acetylcholine Esterase Inhibitors 

 Pyridostigmine and neostigmine are two drugs commonly prescribed to cure MG. Since there is insufficient information on 

the use of acetylcholine esterase inhibitors throughout pregnancy, the research suggests that there is no elevated incidence of 

deformity or other negative pregnancy outcomes [89]. For individuals with minor disease signs or localized ocular symptoms, 

symptomatic therapy with pyridostigmine may be adequate. The fetus is unaffected by doses of less than 600 mg per day. Due 

to the obvious potential of uterine contractions, systemic cholinesterase inhibitors must be avoided as far as possible [90]. 

Corticosteroids 

Prednisone and its physiologically active component, prednisolone, are extensively used in the treatment of MG [91, 92]. 

Women having MG who are taking corticosteroids should be notified of the enhanced danger of mouth clefts before conceiving 

[93]. As a result, starting corticosteroid medication after week 12 is one alternative. Immunosuppressive medication is required 

for patients who are not in remission or who have inadequate symptom management on pyridostigmine [94]. When 

administered in the first trimester, corticosteroids (prednisone) are the therapy of choice due to their minimal teratogenic risk 

to the fetus and just a tiny higher likelihood of cleft palate [95]. Early breaking of the membranes and gestational diabetes have 

been linked to higher corticosteroid dosages. 

Immunoglobulins 

IVIG is used to address myasthenic distress in pregnancy and to manage complaints of MG which do not resolve with 

corticosteroids or pyridostigmine. The efficacy of IVIG in gestation has not been studied in MG, but it has been extensively 

studied in other illnesses. Hyperviscosity and volume overloading, for example, maybe more prevalent during pregnancy [96]. 

Plasmapheresis 

Plasmapheresis could potentially trigger premature labor due to substantial hormonal fluctuations. Differences in oncotic 

pressure can produce blood pressure oscillations, which can obstruct the passage of placental blood. When coagulation factors 

and IgG are removed, the probability of bleeding and contamination increases. Despite these theoretical issues, plasmapheresis 

has been effectively utilized in pregnant MG women and for other purposes [97]. 

There are, however, some medications used to treat myasthenia gravis that is prohibited during pregnancy due to potential 

negative effects. Table 2 lists some such medications. 
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Table 2. list of myasthenia gravis medicines contraindicated in pregnancy. 

S.No. Drug Harm in Pregnancy References 

1. 
Mycophenolate 

mofetil 

 Greater probability of miscarriage in the first trimester 

 The high incidence of congenital abnormalities is on the rise. 

 Ear, mouth, oesophagus, renal, and central nervous system abnormalities. 

[98] 

2. Methotrexate 
 Teratogenic 

 Higher chance of miscarriage. 
[99] 

3. Rituximab 
 Decreased B-cell 

counts in infants 
[100] 

Conclusions and Future Perspectives 

MG is caused by various distinct autoantibodies, all of which are focused on targeting proteins in the neuromuscular junction's 

postsynaptic membrane, causing muscle paralysis. The clinical features, reactions to symptomatic and immunoreactive 

medication, and MG etiology differ among MG subgroups based on the autoantibody trend. The main well-known antigen 

candidates for symptom-generating antibodies found till now are AChR, MuSK, and LRP4. Absolute antibody quantity is less 

relevant than epitope precision and antibody properties in determining illness severity. Every individual MG therapy should 

be tailored to their specific needs. When it comes to pharmacotherapy, proper MG subgrouping is a must. Such subgrouping 

is based on autoantibody type, onset age, thymus pathology, and the level of muscle weakness. Symptomatic and 

immunosuppressive medicines, as well as supportive treatments and, in certain cases, thymectomy, are used to treat the 

condition. To tailor medication to the exact symptoms and minimize further exacerbations, specialized follow-up is required. 

Target-specific immunomodulation is becoming more common in the management of MG. Several medicines from diverse 

pharmacological families, such as complement inhibitors, FcRn receptor blockers, direct and indirect B cell inhibitors, and 

CAR-T cell therapy, have been demonstrated to be effective and safe in clinical testing or are in several stages of research. In 

reality, mab, a complement inhibitor, has already received universal regulatory clearance for administration in AChR-Ab 

positive, refractory MG. Numerous medicines show great potential in the mass of MG sufferers, but present trial models and 

inclusion/exclusion criteria leave gaps in their use in diverse MG subsets such as ocular and seronegative MG. Additionally, 

there is a scarcity of information on how to start, stop, or switch therapy, as well as potential drug-drug interactions. There is 

no confirmation that MG harms pregnancy complications, and most symptom-controlling drugs tend to be quite safe during 

pregnancy. Even though MG does not influence fertility in and of itself, immunosuppressive drugs often used in MG do. 

Interactions concerning fertility and pregnancy planning between a woman with MG and her neurologist must start early, such 

as when considering an immunosuppressive drug. Methotrexate and mycophenolate mofetil are prohibited in women who are 

trying to conceive and therefore should be stopped three months and six weeks before conception, respectively. Azathioprine 

and corticosteroids are still being used because they don't appear to have any effect on fertility. If a patient wants to get pregnant 

but hasn't undergone a thymectomy yet, it's a good idea to consider it to improve illness control. Rising knowledge of MG as 

potential harm for pregnancy really shouldn't hinder MG patients from becoming parents, but rather encourage doctors and 

specialists to work more closely with gynecologists and pediatricians to optimize MG therapy and reduce risks. 
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