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Abstract

Background: The coexistence of Myasthenia Gravis (MG) and Rheumatoid Arthritis (RA) represents
a rare but clinically challenging form of polyautoimmunity, raising interesting questions about
shared immunopathogenic mechanisms and the safety of long-term immunomodulatory therapies.
Methods: The article describes a case report of a 66-year-old female with a 12-year history of
seropositive RA who subsequently developed seropositive MG during long-term exposure to
hydroxychloroquine (HCQ) therapy. Following discontinuation of HCQ, methotrexate (MTX)
therapy was initiated and stable control of both diseases was temporally obtained. Results: Three
years later, the patient presented with upper gastrointestinal bleeding and severe microcytic anemia.
Further evaluation revealed advanced liver fibrosis (F4) and severe gastropathy, consistent with
Child-Pugh class A cirrhosis. Viral, alcoholic, and autoimmune causes of chronic liver disease were
excluded. In the absence of alternative etiologies, this was considered possibly associated with MTX
therapy, in the context of additional metabolic risk factors, including type 2 diabetes mellitus and
increased body mass index. Conclusions: The complex interplay between polyautoimmunity and
treatment-related toxicity is underscored in this article. Overlapping autoimmune diseases may arise
on a shared immunological background, while therapeutic agents may contribute to disease
expression or long-term complications. These findings highlight the need for individualized
therapeutic strategies and vigilant monitoring, particularly in patients with coexisting metabolic risk
factors.

Keywords: myasthenia gravis; theumatoid arthritis; autoimmune diseases; drug-induced
liver cirrhosis

1. Introduction

Myasthenia gravis (MG) is an acquired autoimmune disease of neuromuscular transmission
characterised by fluctuating weakness of skeletal muscles, with variable distribution among muscle
groups, involving ocular, bulbar, respiratory, or limb muscles [1]. MG comprises both thymoma-
related (paraneoplastic) and non-paraneoplastic subtypes, underscoring the immunological
heterogeneity of the disease [2—4]. Most commonly, this pathology is mediated by autoantibodies
against the acetylcholine receptor (AChR-Abs), present in approximately 80% of patients, while
muscle-specific kinase (MuSK-Abs) and low-density lipoprotein receptor-related protein 4 antibodies
(LRP4-abs) are less frequent, being present in 4% and 2% of the cases, involved in reducing receptor
density and disrupting postsynaptic membrane structure, impairing neuromuscular transmission
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[2,5]. The reported prevalence of MG is 150-200 cases per million, and an annual incidence in Europe
ranging from 4.1 to 30 per million [6]. MG shows a bimodal distribution, predominantly affecting
women between 15 and 64 years old, while incidence increases in men after the sixth decade of life
[7]. Genetic predisposition has also been described in the literature, with first-degree relatives
presenting an increased lifetime risk of disease development [5]. Additionally, recent studies have
documented cases of new-onset MG precipitated by SARS-CoV-2 infection, suggesting a potential
post-infectious or immune-mediated trigger [8-10].

Beyond its primary manifestations, MG is associated with other autoimmune diseases (ADs) in
13-22% of cases. Autoimmune thyroid diseases represent the most frequent association, followed by
systemic lupus erythematosus and rheumatoid arthritis (RA) [11-14]. Moreover, thymectomy has
been identified as a risk factor for the development of subsequent ADs, possibly reflecting alterations
in central immune tolerance and inadequate elimination of autoreactive lymphocyte clones [13,15].

RA is a systemic AD characterized by persistent systemic inflammation and joint destruction
[16,17]. Beyond joint involvement, RA patients may present with extra-articular manifestations in
various organ systems, including the cardiovascular, renal, pulmonary, gastrointestinal, ocular,
dermatologic, and nervous systems [16,18].

The coexistence of RA in patients with MG is relatively uncommon, with an estimated
prevalence of 1-4% [19,20]. Meta-analytic data demonstrated an overall prevalence of approximately
3% for this association, findings that are consistent with observations reported in smaller patient
cohorts [14,21,22]. Similar to other ADs, patients with RA have an increased risk of developing MG
compared with the general population. Epidemiological data indicate that both the prevalence and
incidence of MG are approximately 3-4 times higher in RA patients, supporting a non-random
association between these two ADs [23]. This association requires significant diagnostic and
therapeutic approaches, being challenging, particularly in the context of immunosuppressive
treatment and potential drug-related complications. Although methotrexate (MTX), along with
rituximab and glucocorticoids, remains one of the preferred, safe and effective treatment options in
patients with RA and MG, its role in the development of advanced liver disease remains
controversial, as recent studies suggest that hepatotoxicity is multifactorial and influenced by both
patient-related factors (for example, type 2 diabetes mellitus, obesity) and cumulative dose [24-26].
This study aims to report a rare case of a 66-year-old female with both RA and MG complicated by
probable MTX-associated liver cirrhosis after 3 years of treatment.

This case highlights the complex interplay between two ADs and drug-related toxicity,
underscoring the importance of individualized risk assessment and long-term monitoring in patients
receiving long-term MTX therapy.

2. Case Presentation

A 66-year-old Caucasian female was admitted to the internal medicine department of an
emergency hospital from Bucharest, Romania for a 2-week history of vertigo, palpitations, pallor, and
lower limb edema, which had been worsening during the preceding 48 h.

The patient had no significant family medical history, but she had a personal complex
autoimmune background, including the coexistence of RA and MG. Also, the patient had type 2
diabetes mellitus and hypertension. She was diagnosed with anti-citrullinated protein antibodies
(ACPA)-positive RA 12 years earlier, at which time hydroxychloroquine (HCQ) 200 mg/day was
initiated. The patient’s clinical course remained favorable under this treatment for nine years, when
she developed bilateral ptosis, diplopia, and generalized limb weakness. At that time, immunological
evaluation revealed an elevated anti-AChR titer (19.15 nmol/L; normal range <0.25 nmol/L), whereas
anti-MuSK antibodies were negative, confirming seropositive MG. HCQ was discontinued, and MTX
10 mg/week was introduced, along with pyridostigmine 240 mg/day. Over the following three years,
the patient’s clinical course remained stable, with no exacerbations of RA or MG. Previous medical
records, including abdominal ultrasound examinations performed before the current admission,
showed no evidence of liver or splenic pathology.
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On presentation to the emergency room, she was conscious and cooperative but in a poor general
condition. Physical examination revealed an overweight patient (body mass index 28.3) with pale
skin and mucous membranes, tachycardia (heart rate 119 beats/minute), and blood pressure within
normal limits (120/60 mmHg). Also, joint stiffness and deformities consistent with longstanding RA
were observed. Laboratory investigations revealed severe hypochromic microcytic anemia (Hb- 3.1
g/dL, normal range 10.9-14.3g/dL, WBC 12.0/10%/uL, normal range 3.8-11.8/10%/uL, RBC- 1.161/10¢/pL,
normal range 3.63-4.92/10¢/uL, PLT 214/10%/uL, normal range 179-408/103/uL, MCV-65.8fL, normal
range 75.5-95.3fL, HCT 10.6%, normal range 31.2-41.9%, RDW 22.7%, normal range 12.3-17.7% ), the
international normalized ratio (INR) was 1.51, hyperglycemia (177 mg/dL, normal range 74-
106mg/dL), increased level of direct bilirubin (0.8mg/dL, normal range 0-0.3mg/dL), alanine
aminotransferase, aspartate aminotransferase, gamma-glutamyl transferase, albumin and vitamin
B12 serum levels were within normal limits. Given the laboratory findings suggestive of hepatic
dysfunction and the patient’s long-term exposure to MTX, further evaluation for chronic liver disease
was initiated. Viral hepatitis markers (HBV, HCV) were negative. Alcohol consumption was denied,
and autoimmune liver diseases (autoimmune hepatitis, primary biliary cholangitis, and primary
sclerosing cholangitis) were excluded based on a negative autoimmune panel (antinuclear antibodies,
anti-smooth muscle antibodies, anti-mitochondrial antibodies and liver-kidney microsomal type 1
antibodies)

Abdominal ultrasonography revealed splenomegaly (130 x 45mm) and a heterogeneous micro-
and macronodular liver appearance. Upper gastrointestinal endoscopy revealed portal hypertensive
gastropathy and multiple erosions in the pyloric antrum, some of which showed stigmata of recent
bleeding. Transient elastography (FibroScan) confirmed advanced fibrosis (F4). Based on these
findings, the patient was diagnosed with upper gastrointestinal bleeding, secondary severe anemia
and Child-Pugh class A liver cirrhosis, possibly associated with MTX therapy. Liver biopsy was not
performed due to clinical considerations, as the diagnosis was supported by non-invasive and
endoscopic findings.

During the hospitalization, the treatment with MTX was discontinued, she received blood
transfusions, folic supplement, hypoglycemic medication (consisting of oral antidiabetes agents and
insulin), ACE inhibitors and proton pump inhibitors. Subsequently, disease-modifying therapy for
RA was initiated with leflunomide, which the patient did not tolerate due to gastrointestinal side
effects. Treatment was then switched to sulfasalazine; however, this was discontinued following the
development of an allergic reaction. As a result, the patient remained under clinical observation and
is currently in remission, with no acute exacerbations of RA. In case of disease reactivation, initiation
of biologic therapy will be considered.

3. Discussion

A small number of case reports describing the coexistence of RA and MG have been published,
while large-scale cohort studies remain lacking, resulting in the absence of well-established
management guidelines for patients with both conditions [24,27-35]. Recent genetic and
transcriptomic analyses have demonstrated that RA is associated with a significantly increased risk
of MG, while also identifying multiple shared genes and immune pathways involved in both diseases
[36]. MG and RA are characterized by a breakdown of self-tolerance and the production of pathogenic
autoantibodies, although targeting different structures: neuromuscular junction components in MG
and synovial antigens in RA [5,37]. CD4+ T-cell activation, cytokine dysregulation, and aberrant
antigen presentation have been implicated in both conditions, reinforcing the concept of systemic
immune dysregulation rather than organ-specific autoimmunity alone [5,37]. Additional contributing
factors include shared genetic susceptibility, particularly within the HLA region, as well as
environmental influences that modulate immune responses [5,37]. Therefore, this case contributes to
the growing body of evidence suggesting that overlapping ADs may develop on a shared
immunological background, although the underlying mechanisms and individual contributing
factors remain incompletely understood.
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While a causal relationship cannot be established, the coexistence of these two ADs in the present
patient could reflect an underlying predisposition to polyautoimmunity, rather than an incidental
association.

Both the onset of MG and the exacerbation of pre-existing disease have been reported in
association with HCQ use [38—40]. In the present case, the onset of MG manifestations (ptosis,
diplopia, and generalized weakness) occurred after nine years of HCQ exposure.

Additionally, glucocorticoids, commonly used in the management of RA, have been reported to
transiently worsen or potentially unmask MG, particularly during treatment initiation or dose
adjustments [5,41,42]. The patient presented in this case had no recent history of corticosteroid
exposure. Overall, the development of MG in this context may be interpreted as a multifactorial
process, in which underlying autoimmune susceptibility and potential pharmacological triggers
interact.

MTX remains the first-line option in the management of RA [24]; however, its long-term use has
been associated with hepatic adverse effects, including hepatic fibrosis and, less commonly, cirrhosis
[16,25,26,43,44]. Earlier studies suggested a relatively high risk of progressive liver injury,
particularly with cumulative dosing, leading to recommendations for routine liver monitoring [25].
More recent evidence indicates that clinically significant fibrosis is relatively uncommon and that the
risk of advanced liver disease is likely multifactorial rather than directly attributable to MTX alone
[45]. In particular, components of metabolic syndrome (type 2 diabetes mellitus, obesity) have been
consistently identified as important contributors to hepatic fibrosis in patients receiving MTX therapy
[25,45].

In this patient, the development of advanced fibrosis (F4) and Child-Pugh A cirrhosis after
several years of MTX therapy should therefore be interpreted with caution. Given the presence of
additional risk factors, including type 2 diabetes mellitus and overweight status, a multifactorial
mechanism of liver injury appears more likely. Consequently, this case supports the need for
individualized risk assessment and tailored monitoring strategies in patients receiving long-term
MTX therapy, rather than attributing hepatic complications solely to drug exposure.

Also, this case report underscores the complexity of polyautoimmunity and the challenges
associated with managing overlapping ADs. The coexistence of RA and MG introduces significant
therapeutic dilemmas, particularly when treatments for one condition may adversely affect the other.

Future research should focus on clarifying the immunological links between RA and MG and
identifying predictive markers for patients at increased risk of developing multiple ADs.
Furthermore, prospective studies are needed to better define the contribution of metabolic risk factors
and MTX exposure in the development of liver fibrosis, in order to optimize monitoring strategies
and improve long-term patient outcomes.

4. Conclusions

Clinicians should remain vigilant for both ADs and drug-related complications in patients with
complex autoimmune profiles. Early recognition of hepatic involvement and tailored monitoring,
particularly in patients with individual risk factors such as the coexistence of type 2 diabetes mellitus
and increased body weight, may prevent the progression to advanced liver disease.
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Abbreviations

The following abbreviations are used in this manuscript:

ACPA Anti-citrullinated protein antibodies

AChR-Abs Anti-acetylcholine receptor antibodies

ADs Autoimmune diseases

HCQ Hydroxychloroquine

LPR4-Abs Low-density lipoprotein receptor-related protein 4 antibodies
MG Myasthenia gravis

MTX Methotrexate

MuSK-Abs Muscle-specific kinase antibodies

RA Rheumatoid arthritis
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