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Abstract Background Comorbid autoimmune disorders affect approximately 0.2% of the
population. A second autoimmune disease occurs in up to 15% of myasthenia gravis
(MG) patients.
Objective To evaluate the association between MG and inflammatory bowel disease
(IBD).
Methods We conducted a cross-sectional study involving a Brazilian cohort of IBD
patients and a literature review.
Results In 2022, we found 1 MG patient with ulcerative colitis and 3 with Crohn’s
disease out of 606 IBD patients (0.66% prevalence). The patient with UC andMG died in
April 2024. The mean IBD onset age was 33.5�2.7; patients were 45.8�7.3-years-old
at evaluation. Further, 2 patients were acetylcholine receptor antibody positive, 1 was
anti-muscle specific kinase positive, and 1 seronegative. Also, 3 had abnormal repetitive
nerve stimulation, all had normal nerve conduction studies, abnormal skin wrinkling
test, and mild small fiber neuropathy. None had thymoma and/or underwent thymec-
tomy. According to the MG Foundation’s classification, one was class V, one IVb, and
two IIa. TheMG diagnosis was masked by immunotherapy in all. The prevalence ratio of
MG in IBD patients versus the proportion of MG among all patients in our center was
8.56 (p< 0.0001, CI¼3.1–23.5). Considering the lowest and highest prevalence of this
condition reported in the literature, the ratio is 44.0 (p<0.0001, CI: 16.3–118.4) and
26.4 (p< 0.0001, CI: 9.8–70.6), respectively.
Conclusion The prevalence of MG is higher in IBD, may include muscle specific kinase
positive disease (first report in the literature) and frequently overlaps with other
autoimmune conditions and small fiber neuropathy.
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INTRODUCTION

Co-occurrence of autoimmune conditions is not rare. A
Sardinian survey reported a prevalence of 5.1% of 1 autoim-
mune disorder, and co-occurrence of 2 of 0.2%.1 A second
autoimmune disease occurs in 15% of myasthenia gravis
(MG) patients, especially with early onset and thymic hyper-
plasia.2 Early-onset MG is associated with HLA-DR3 and B8,3

while the late-onset disease with HLA-DR2, B7, and DRB1.3

This association is higher than in patients with multiple
sclerosis (MS).3

A higher association of MG with autoimmune disorders,
especially thyroiditis and rheumatoid arthritis, was con-
firmed in a Swedish cohort but no link to inflammatory
bowel disease (IBD) was established.3 In one report, thymec-
tomy led to the development of additional autoimmune
disorders in MG.4

Multiple neurological disorders have been detected in IBD
patients.5,6 Since few studies have addressed this subject, we
started a cohort study in 2004 to evaluate this issue.6 A
variable prevalence of neurological disorders in IBD has been
reported due to different inclusion criteria and ethnic back-
grounds.5,6 Autoimmune diseases reported in IBD include
peripheral neuropathy, myelopathy, MS, optic neuritis, and
MG.5,6 Here, we present the epidemiological, clinical, and
electrodiagnostic findings of four IBD patients withMG from
a 18-year cohort study, as well as a literature review about
the subject.

METHODS

Patients with IBD and neurological diseases seen between
2004 and 2022 at the IBD Clinic of the Hospital Universitário
Walter Cantídio, Universidade Federal do Ceará, were invited
to participate in a cohort study named NEURODII. After
obtaining informed consent, they were evaluated for neuro-
logical disorders using a published protocol.6 In a prior cross-
sectional study, 2 IBD patients with MG were found.7 Here,
we describe the clinical findings of all patients diagnosed
with MG in this cohort in 2022 (second cross-sectional
study), after conducting a statistical analysis to evaluate
the risk of MG in IBD versus the prevalence of MG among
other patients from our center. The total number of MG
patients from our center in 2022 was established by search-
ing the pharmacy databank that lists all the pyridostigmine
and immunosuppression medicines prescribed. The total
number of IBD patients was provided by the gastroenterolo-
gy service. Finally, the total number of patients seen over
1-year in our medical center (4.1.21 to 3.31.22) was reported
by our record department. These numbers represented the
last continuous 1-year period available when we wrote this
manuscript.

The MG patients with IBD underwent antibody testing,
electromyography/nerve conduction study (EMG/NCS), re-
petitive nerve stimulation (RNS), and skin wrinkling test for
evaluation of small fiber neuropathy.8 A PubMed search of
the literature of all cases of patients with IBD and MG was
conducted on January 12, 2023, with the terms “inflamma-

tory bowel disease”, “Crohn’s disease” (CD) and “ulcerative
colitis” (UC), and “myasthenia gravis” or “myasthenia gravis
registry”. All papers were included, regardless of language,
provided minimal epidemiological data (e.g. gender, age,
disease onset and course) could be extracted, as shown
in ►Figure 1.

To evaluate the overall risk of MG in IBD, we also included
a separate literature review comprising all MG registries that
listed patients with other autoimmune diseases, including
IBD. Due to thehigh number of IBD registries in the literature,
it was not feasible to evaluate the MG prevalence in all
published IBD registries. To our knowledge, no other such
report has been published.

Statistical analysis
A prevalence ratio (PR) based on descriptive statistics (mean
� standard error) and risk assessment of MG versus the total
number of patients seen in our center and worldwide was
conducted. Statistical analyses were performed using the
IBM SPSS Statistics for Windows software, version 20.0. A
type-I error probability (p-value) of<0.05 was assumed.

Ethical statement
The current study was approved by the Institutional Review
Board of Universidade Federal do Ceará (CAAE:
62248416.7.0000.5045) and was conceived according to
the principles of the Declaration of Helsinki. All patients
invited to participate signed the free and informed consent
form.

RESULTS

In 2022, there were 4 patients with MG in our cohort of 606
IBD patients, with a prevalence of 0.66%, all of whom had
been diagnosed by our team over 18-years (three with CD
and one with UC). No additional patients were diagnosed
over this period (no follow-up loss). At evaluation, patients
were 45.75�7.29-years-old. Mean age at IBD diagnosis was
33.5�2.69, and mean age at MG onset was 39.5�2.69. All
patients had MG diagnosed after several years of IBD in-
volvement. There were three women and one man. Prelimi-
nary results of two caseswere reported elsewhere.7 The PRof
MG in IBD patients (54/70,089) versus the proportion of MG
among all patients in our center (4/606) was of 8.56
(p<0.0001; CI¼3.1–23.5).

Patient 1 (initial findings previously reported)7

A 37-year-old man was diagnosed with UC but 3 years later
changed to CD after developing gastrocolonic fistula follow-
ing a colectomy for colonic dysplasia. Assuming that he was
cured, he missed follow-up evaluations and stopped predni-
sone and azathioprine.

He developed quadriparesis with bilateral ptosis, dyspha-
gia and dysarthria. Upon admission, he required mechanical
ventilation. Following this, MGwas diagnosed; the EMG/NCS
results were normal. Right ulnar RNS revealed basal com-
poundmuscle action, with potential decrements of up to 22%
that improved after exercise (correction) and increased
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2minutes after forced muscle contraction, up to 31%. Acetyl-
choline receptor antibodies (AchRAB) were elevated to 10.7.
The P-ANCA titers were positive (1:640), and TSH decreased
(0.2).

Since discharge after diagnosis, MG remained well con-
trolledwith the prednisone (tapered to 5mgQD, over the last
7 years), azathioprine (100mg QD) and pyridostigmine
(60mg every 4h), except for occasional fatigability. Since
diagnosis, he never had a myasthenic crisis or required
additional treatments. He had no thymoma and declined
thymectomy. Small fiber neuropathy was diagnosed, based
on distal paresthesia and abnormal skin wrinkling test.

Patient 2 (initial findings previously reported)7

A 35-year-old woman was diagnosed with UC. Subsequent
development of jaundice, anemia & hepatosplenomegaly led
to a diagnosis of primary sclerosing cholangitis. After 5 years,
she developed speech impairment, bilateral ptosis, discon-
jugate gaze, fatigability with sustained vertical movements
andmild proximal armweakness. The EMG/NCS results were
normal. Right ulnar RNS revealed significant decrement with
correction after exercise and worsening three minutes post
exercise. Mild sensory findings and abnormal skin wrinkling
(mean score: 0.5) were consistent with small fiber neuropa-
thy. Furthermore, AchRAB were above 20, antinuclear

Abbreviations: AD, autoimmune diseases; CD, Crohn’s disease; IBD, inflammatory bowel disease; MG, myasthenia gravis; UC, ulcerative colitis.
Figure 1 Flowchart of the literature review of patients with MG and IBD.
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antibody (ANA) was positive, and immunoglobulin G-4
(IgG4) level was normal.

Initial treatment with pyridostigmine and prednisone
was successful. Thymectomy could not be performed due
to thrombocytopenia (idiopathic thrombocytopenic purpura
vs. myelodysplastic syndrome). She was treated with pred-
nisone and intravenous immunoglobulin (IVIG), azathio-
prine being contraindicated due to cirrhosis.

In August 2021 she was started on rituximab with good
MG control. In February 2023, she was diagnosed with heart
failure, pulmonary hypertension due to severe mitral and
moderate tricuspid insufficiency (possible sequelae of rheu-
matic fever), and moderate pericardial effusion. After
1 month, she was admitted with multiple medical problems
and experienced MG worsening. She was treated with IVIG
with MG improvement, but died on April 2023 due to
multiple medical complications: worsening cirrhosis,
congestive heart failure, pneumonia, and septic shock.

Patient 3
A 37-year-old womanwas diagnosedwith CD after a 10-year
history of diarrhea, weight loss, and abdominal pain. A
colonoscopy done in 2026 revealed aphthous ileal, cecal,
and rectal ulcers. She was treated with sulfasalazine and
mesalazine but then developed a perianal fistula. Azathio-
prine treatment began in May 2019 but stopped due to
abdominal pain and elevated liver enzymes.

Upon neurological evaluation of headache, she received a
diagnosis of trigeminal neuralgia. She also complained of
dizziness, distal paresthesias, and recurrent left facial palsy.
With a previous diagnosis of fibromyalgia, she met the
diagnostic criteria of restless leg syndrome and small fiber
neuropathy with an abnormal skin wrinkling (mean score:
1.75). On exam she had bilateral (predominant left) facial
weakness, hyperreflexia with bilateral Hoffmann sign, and
distal pin prick loss.

In July 2021, based on clinicalfindings and abnormal brain
magnetic resonance imaging (MRI), she was diagnosed with
MS and started on glatiramer acetate. Brain MRI did not
disclose brainstem involvement. She was anemic (hemoglo-
bin¼7.2) and had borderline low vitamin B12, at 227.

In May 2022, the facial weakness worsened with discon-
jugate eye movements and fatigability on sustained upgaze,
mild asymmetric ptosis (worse in the late afternoon). She
was diagnosedwith MG. The EMG/NCS and RNS results were
normal; AchRAB were negative; and antimuscle-specific
tyrosine kinase (anti-MUSK) could not be done.

She improved with pyridostigmine and prednisone (40
mg/day). Prednisone was later tapered to 10mg alternating
with 20mg/day, but since it could not be reduced any further
due to worsening eye findings and fatigability, rituximab is
currently under consideration (not started due to limited
institutional availability). Chest computed tomography (CT)
showed no thymoma and thymectomy was declined.

Patient 4
A 37-year-old womanwas diagnosedwith CD after an 8-year
history of bloody diarrhea and 17kg weight loss and abnor-

mal colonoscopy. She was initially treated with mesalazine
and prednisone and then azathioprine. After developing an
anovaginal fistula, inflixamab was started. She developed
episodic right eye pain and migraine 20 days prior to
inflixamab infusions

In April 2021, she developed left ophthalmoplegia and
vision loss. She was admitted for inpatient treatment with
intravenous (IV) methylprednisolone after being diagnosed
with orbital apex syndrome due to posterior orbital pseu-
dotumor. Vision loss resolved with steroids but ophthalmo-
plegia persisted, and she was evaluated for MG. The
EMG/NCS results were normal; RNS disclosed a greater
than 10% facial nerve decrement; AchRAB were negative;
and anti-MUSK antibodies were elevated (0.09 NMOL/L);
aquaporin and thyreoglobulin antibodies were normal;
IgG4 levels were normal; vitamin B12 was low (173) and
treated; chest CT showed no thymoma.

She responded to pyridostigmine and prednisone 40
mg/day. Prednisone was tapered off and, since last year
(2024), MG has been controlled (no neurological signs)
with azathioprine 100mg/day. She had mild distal paresthe-
sias consistent with small fiber neuropathy, confirmed by
abnormal skin wrinkling (mean score: 0.5).

Literature review
As shown in ►Table 1 and ►Figure 1, our literature review
disclosed 23 papers and 30 patients with IBD and
MG.3–5,7,9–34 Some articles did not provide important demo-
graphic details. Seven additional papers describing MG
registries where additional autoimmune diseases could be
identified were also evaluated.

There were 12 patients (5 women, 5 men, and 2 of
unknown gender) with MG and CD, mean age of CD
diagnosis was 40.2�18.2 years. In one included case, the
CD diagnosis was not clearly defined at that time. There
were 18 patients (8 men, 7 women, 3 unknown gender)
with UC and MG, mean age of UC diagnosis 28.5�16.4
years. Most often, the MG diagnosis preceded the IBD
diagnosis, 3 to 15 years for CD and 0.2 to 13 years for UC.
In two UC and three CD patients, MG was diagnosed 1 to
4 years prior to IBD diagnosis (one had undefined duration).
There were 16 patients with additional autoimmune dis-
eases, 5 for CD and 11 for UC. Finally, one patient had
thyroid cancer, and another colon cancer.

According to theMG Foundation’s classification, 30%were
class IV and V. Pure ocular disease (I) and moderate forms
(IIIb) occurred in the same proportion (6/25, 24% each),
milder forms of generalized disease (II) affected 16% of the
patients. Among 23 patients who underwent antibody test-
ing, 20 (86.9%) were AchRAB positive, and 3 negative
(13.04%). Only one had MUSK antibody testing which was
negative. None were tested for lipoprotein receptor related
protein-4 (LRP4) or agrin antibodies.

Thymectomy led to improvement of MG in 54.5% of
patients (6/11), but in one patient in MG remission, systemic
lupus erythematosus (SLE) andUC started after thymectomy.
Furthermore, four cases lacked information about thymec-
tomy outcome. Among the seven MG registries detailing
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associated autoimmune conditions, the prevalence of co-
occurring IBD varied from0.35% in 565MGpatients, reaching
up to 2.56% in the 39 patients older than 70 years.

DISCUSSION

Major gaps remain about the disease mechanisms involved
in the extraintestinal manifestations of IBD. Additional au-
toimmune disorders affect up to 9.4% of UC patients,16 and
up to 15% of MG patients.2 In our patients with IBD and MG,
all had at least a third additional autoimmune disorder:
orbital pseudotumor, primary sclerosing cholangitis, idio-
pathic thrombocytopenic purpura, hyperthyroidism, MS,
and small fiber neuropathy.

The prevalence of MG was 0.66% in the present cross-
sectional study. This prevalence is eight times higher than in
a cohort of rheumatoid arthritis patients35 andmaybewithin
the same range of patients with a SLE of 0.15 to 1.3%.36 A
Swedish MG registry study documented a 2.3 times in-
creased risk of CD inMG patients (CI¼1.3–4.0) and 2.1 times
increased risk for UC (CI¼1.3–3.5).3 Our study is the first to
provide consistent statistical evidence for increased risk of
MG in IBD patients. The prevalence ratio (PR) of MG in IBD
versus its proportion among all patients seen in our center
was 8.56 (p<0.0001, CI¼3.1–23.5). Considering the lowest
and highest prevalence of MG in the literature the PR is even
higher: 44.00 (p<0.0001, CI: 16.3–118.4) and 26.40
(p<0.0001, CI: 9.8–70.6), respectively.

What are the possible explanations for this association?
Although we were not able to test it, both MG and IBD are
associated with certain HLA genotypes.3 They both feature
abnormalities in innate and adaptative immunity.3,5,6 A pro-
inflammatory environment and imbalance in T-regulatory
and T-helper-17 lymphocytes are also present.16,37 Increased
production of chemokine C-X-C ligand-13 may be another
explanation.37 Common abnormalities in the gut–brain axis
may play a role, since the thymus receives major vagal
innervation.38

Furthermore, MG and IBD are complex diseases, with
different subtypes and pathomechanisms. First, MG can be
caused by different mechanisms and types of antibodies:
AchRAB, MUSK, LRP4, and agrin antibodies.29 Anti-MUSK
disease is mediated by IgG4 antibodies, and the role of LRP4
and agrin antibodies are less studied. Then there are sero-
negative subtypes of MG, for which different mechanisms
are likely involved. On the other hand, there are two subtypes
of autoimmune pancreatitis that are considered extraintes-
tinal manifestations of IBD.39 Type II, the most prevalent,
may share pathomechanisms with anti-AchRAB MG, with
overexpression of cellular adhesionmoleculeMad-1.39 Type I
is part of the spectrum of IgG4 diseases, similar to anti-MUSK
MG.39 In fact, up to 4% of the IBD patients can have increased
IgG4 levels.39

To our knowledge, our Patient 4 is the first reported anti-
MUSK MG in IBD. Her disease course is unusual, with orbital
pseudotumor, a rare extra-intestinal manifestation of IBD.
The presence of SOX1 antibodies in a patient with CD and
Lambert-Eaton myasthenic syndrome points towards a wid-

er association of different types of neuromuscular
involvement.40

Our literature review disclosed 23 papers and 30 patients
with IBD and MG, as well as 7 MG registries detailing IBD
patients (►Table 1).3,5,7,9–34 The onset age of MG resembled
the early peak in non-IBD patients. Whereas females pre-
dominated in CD patients, men outnumbered women with
UC and MG. Close to 90% were AchRAB positive. However,
since most papers predated older anti-MUSK description,
only one had a negative test. None was tested for LRP4 or
agrin antibodies. Thymectomy led to improvement of MG in
the majority. Similar to our patients, many additional auto-
immune diseases were found.

In our study, patient 1 had hyperthyroidism, and 2 had
primary sclerosing cholangitis in addition to MG and UC, a
triple association that has been reported only once before.18

Patient 3 had MG, CD, and MS, and patient 4 had anti-MUSK
MG, CD, and orbital pseudotumor, which are triple associa-
tions never reported previously. In addition, our four
patients had subtle small fiber neuropathy and low-border-
line B12 levels. The small fiber neuropathy could have
partially resulted from B12 deficiency, which is frequently
autoimmune), but immune-mediated small fiber neuropa-
thy cannot be excluded. Furthermore, patient 1 illustrates
that immunosuppression for IBD may mask MG and lead to
misdiagnosis. However, prednisone, azathioprine, and inflix-
imabmayhave also delayed the diagnosis in patients 2, 3, and
4, due to partial or even complete control of MG. This pattern
has been reported previously.15,26,27

None of our patients underwent thymectomy. Reasons
included patient refusal and persistent thrombocytopenia. In
our literature review, thymectomy usually produced good
results, occasionally improving both IBD and MG. However,
we noted at least one patient in whom SLE and UC started
after thymectomy.4 Two patients experienced total regres-
sion of MG after colectomy,16,19 while three developed MG
after colectomy.21,24 Pyridostigmine did not exacerbate gas-
trointestinal symptoms in our patients, similar tomost other
reports.

In conclusion, MG prevalence was of 0.66% in this cross-
sectional study involving our cohort of IBD patients. This
prevalence is at least 8 times higher than in the other
patients seen in our center, and 26 to 44 times higher than
in the general populationworldwide. The spectrum of MG in
IBD may include anti-MUSK positive disease. In general, the
clinical course of this disease was not significantly modified
by IBD relapses. Therefore, MG needs to be considered in IBD
patients with newonset ocular, bulbar, or limb symptoms, in
particular after changes in immunosuppression. Further
studies including larger cohorts or national registries are
necessary to confirm this association.
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