Revista Mexicana de Neurociencia
ORIGINAL ARTICLE

Myasthenia gravis in a reference Western Mexican Hospital:
Comparison of a new cohort versus a historical one
Juan D. Parada-Garza1, Luis A. Miranda-García1, José de J. González-Jaime2, Amado Jiménez-Ruiz3,
Gabriela García-Almeida1, Germán López-Valencia1, Héctor R. Pérez-Gómez4, and José L. Ruiz-Sandoval1,5*
1Department

of Neurology; 2Department of Rehabilitation; 3Internal Medicine; 4Department of Infectology. Hospital Civil de Guadalajara “Fray Antonio
Alcalde”; 5Department of Neurosciences, Centro Universitario de Ciencias de la Salud Universidad de Guadalajara. Guadalajara, Mexico

Abstract
Background: Myasthenia gravis (MG) is a post-synaptic autoimmune disease of the neuromuscular junction, whose cardinal
manifestations are weakness and fatigue. Objective: The objective of the study was to report a cohort of patients with a
diagnosis of MG in a West Mexican hospital and compare the clinical profile, diagnostic, and therapeutic approach and
prognosis against a previously published cohort of the same hospital. Materials and methods: Consecutive patients included
in two cohorts: the first one already published from 1999 to 2007 and the second one reported here from 2008 to 2018.
Results: The most recent cohort included 39 patients, 23 women (59%), with an average age of 50 years, and superior to
the previous cohort (43 years). Hypertension (39%) and diabetes (18%) were observed with a marked increase in the current
cohort. The distribution in the Osserman staging was very similar. The positivity of acetylcholine receptor antibodies (ACRA)
increased from 37% to 88%. In both cohorts, most patients received pyridostigmine and in two-thirds steroids. The previous
cohort recorded 4% of patients treated with a steroid-sparing immunosuppressant, contrasting with 90% (azathioprine 85%,
and mycophenolate 5%) of the current cohort. Thymectomy was a less frequent practice in 12%. Mortality showed a significant
decrease from 16% to 0%. Conclusion: Differences were observed among the cohorts, highlighting in the most recent one
a higher age, the appearance of chronic-degenerative diseases, greater positivity to ACRA, optimization of pharmacological
management, less thymectomy, and no mortality. Replicas of this work in other hospital settings are pertinent.
Key words: Acetylcholine receptor antibodies. Mexico. Myasthenia gravis. Thymectomy.

Miastenia gravis en un hospital de referencia del occidente de México:
Comparación de una cohorte nueva versus una histórica
Resumen
Antecedentes: La miastenia gravis (MG) es una enfermedad autoinmune postsináptica de la unión neuromuscular, cuyas
manifestaciones cardinales son debilidad y fatiga. Objetivo: Reportar una cohorte de pacientes con diagnóstico de MG en
un hospital del occidente de México y comparar el perfil clínico, el enfoque diagnóstico y terapéutico, y el pronóstico frente
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J.D. Parada-Garza, et al.: Two cohorts comparison of MG
a una cohorte publicada previamente del mismo hospital. Material y métodos: Pacientes consecutivos incluidos en dos
cohortes: la primera ya publicada (de 1999 al 2007) y la reportada aquí (del 2008 al 2018). Resultados: En la cohorte más
reciente se incluyeron 39 pacientes, 23 mujeres (59%), con edad promedio de 50 años, superior a la cohorte previa (43 años).
Hipertensión arterial (39%) y diabetes (18%) se observan con marcado incremento en la cohorte actual. La distribución en
la estadificación de Osserman fue similar. La positividad de los anticuerpos contra el receptor de acetilcolina (ACRA) aumentó del 37 al 88%. En ambas cohortes la mayoría de los pacientes recibieron piridostigmina y dos terceras partes esteroides.
La cohorte previa registró un 4% de pacientes tratados con inmunosupresores ahorradores de esteroides, contrastando con
el 90% (azatioprina 85%, micofenolato 5%) de la cohorte actual. La timectomía fue una práctica menos frecuente, en el 12%.
La mortalidad presentó un importante decremento, del 16% al 0%. Conclusión: Se observan diferencias entre las cohortes,
destacando en la más reciente una mayor edad de presentación, aparición de enfermedades cronicodegenerativas, mayor
positividad a ACRA, optimización del manejo farmacológico, menos timectomía y nula mortalidad. Son pertinentes réplicas
de este trabajo.
Palabras clave: Anticuerpos contra receptor de acetilcolina. México. Miastenia gravis. Timectomía.

Introduction
Myasthenia gravis (MG) is a post-synaptic autoimmune
disease of the neuromuscular junction with a classic
bimodal presentation related to sex, most often affecting young women under 40 and men over 50 years of
age1-5. Epidemiological data support an increase in its
prevalence, which are explained by the presence of
better diagnostic tools, greater sensitivity to diagnosis,
and increased survival of patients. Thus, the prevalence from studies carried out in the 60’s accounted for
0.77 cases per 100,000 inhabitants, while the most
recent report a greater affectation in ranges between
13 and 25/100,0001-6.
The objective of this study is to describe the clinical
presentation, diagnostic, and therapeutic approaches,
as well as the prognosis of patients with MG enrolled
from years 2008 to 2018 in a reference hospital of West
Mexico and compare the results against a historical
cohort from years 1999 to 2007 in the same hospital,
the latter already published in this journal7.

Materials and methods
All consecutive adult patients diagnosed with MG
treated at the outpatient clinic of the Guadalajara Civil
Hospital “Fray Antonio Alcalde” (HCG) in a 10-year
period between January 2008 and August 2018 were
captured. Hospitalized patients were also included in
the analysis, as well as those referred by other services
such as Internal Medicine, Rehabilitation, Geriatrics,
and Intensive Therapy.
To establish the diagnosis of MG, patients had to
comply at least one positive test of the following: (a)
Tensilon test; (b) supramaximal repetitive nerve stimulation test (Jolly test); (c) ice pack test; (d) acetylcholine

receptor antibodies (ACRA); and (e) muscle-specific
kinase antibodies (anti-MuSK). In addition, sociodemographic factors, comorbid, clinical presentation,
abnormalities to neurological examination, findings in
complementary labs, medical treatment, surgical approach, histopathological results, complications, and
death were taken into account.
The disease was staged using the Osserman scale:
I (only ocular compromise, ptosis, and diplopia); IIa
(moderate diffuse skeletal muscle involvement, generalized weakness, ptosis, and diplopia without respiratory deficit); IIb (severe muscular involvement associated
with ocular and bulbar involvement, marked weakness,
dysphagia, dysarthria, and impaired mastication); III
(rapidly progressive muscular involvement associated
with ocular and bulbar muscle involvement, and with
respiratory deficit); IV (chronic myasthenia with severe
diffuse, ocular and bulbar muscle involvement, and resulting from types I, II, and III gradual progression)8.
Due to the bimodal presentation of the MG, the population was divided into four groups for analysis: ≤ 30
versus > 30 years of age and ≤ 50 versus > 50 years
of age. The ethics committee in our hospital approved
the study; as this is an observational study, not informed consent of the participants was required.
The resulting data were captured and analyzed using
the SPSS v25.0 system. Pearson’s Chi-squared test
was used for nominal variables in the univariate analysis. The Mann–Whitney U-test was used to compare
abnormally distributed continuous variables (determined
by the Shapiro–Wilk test). The results with p < 0.05
were considered significant.
In a retrospective and introspective analysis, the
results were compared to a cohort of patients with
MG published in this journal by Echeverría et al. in
2008, with data collected from the year 1999 to 2007,
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conducted in the same hospital (Guadalajara Civil
Hospital “Fray Antonio Alcalde”) and by the same
chief investigator; the same inclusion criteria were
applied to our cohort, except for that they did not include ice pack test and anti-MuSK in the diagnostic
approach. For further information on this work, kindly
consider look at the original article7. No patients of
that previous article were included in this cohort. The
observations of this comparison are the basis of the
discussion.

Results
During the established period from 2008 to 2018,
50 patients with diagnosis of MG were initially considered, 11 were excluded because they had insufficient
data for analysis or correspond to another diagnosis,
resulting in a final 39 enrolled patients, 23 women
(59%) and 16 men (41%), with a sex ratio of 1.4:1. The
age range was between 17 and 80 years, with an average of 49.8 years, 48.5 for women, and 51.7 for men
(p = 0.78). A total of 21 (54%) patients were > 50 years
old and 8 (20.5%) were ≤ 30 (Table 1).
Regarding medical history, 15 patients (38.5%) had
systemic arterial hypertension and 7 (18%) diabetes.
Five patients (13%) (four women and one man) had associated autoimmune disease: hypothyroidism, vitiligo,
vitiligo plus hypothyroidism, pernicious anemia, and
dermatomyositis. The staging of the disease was predominantly distributed in Grades I, IIa, and IIb of
Osserman, without significant differences with respect
to sex; in the group of ≤ 30 years, there was no Grade I
cases (p = 0.04) (Table 1).
Important aspects in signs and symptoms were the
presence of ptosis in 92% of cases, most frequently in
women (100% vs. 81%) (p = 0.03); bilateral ptosis had
a predominance in men (69% vs. 30%) (p = 0.02).
Extraocular muscle paralysis at exploration was much
more frequent in the group > 30 years (p = 0.003) and
in the group > 50 years (p = 0.003) (Table 1).
Regarding MG diagnosis, the Tensilon test was
positive in the only patient who was performed, while
the supramaximal repetitive nerve stimulation test (Jolly
test) was positive in 20 of the 24 patients evaluated
(83%). One case was diagnosed by the ice pack test.
The ACRA analysis was performed on 34 patients, and
the result was positive in 30 of them (88%), while anti-MuSK were requested in two patients, both negative.
Chest-computed tomography (CT) was performed in
30 patients, finding thymic alteration in 15 cases (50%)
(Table 1).
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In total, 37 patients were treated with pyridostigmine
(95%) in a dose range of 90-540 mg and an average
of 184 mg. Corticosteroids were prescribed in varying
doses to 27 patients (69%), azathioprine (AZA) was
indicated to 33 patients (85%) in doses of 50-150 mg,
with an average of 80 mg and mycophenolate mofetil
was only indicated to two patients (5%). Two patients
were treated with plasmapheresis and one with intravenous immunoglobulin for exacerbation of symptoms
or diagnosis of myasthenic crisis (Table 1).
Surgical treatment (transsternal thymectomy) was
performed in 16 (41%) patients, being a little more frequent among men (56% vs. 30%). This procedure was
significantly more frequent in the group ≤ 30 years compared to > 30 years (75% vs. 32%, p = 0.02). Fourteen
patients (87.5%) presented benign histopathological
findings: twelve (75%) corresponded to thymic hyperplasia (7 women vs. 5 men, p = 0.04) and 2 (12.5%) to
being thymoma; in the remaining two patients (12.5%),
malignant thymoma was reported (Table 1).
Information related to the follow-up of the cases was
obtained in 31/39 patients, with an average of 32 months
of follow-up (minimum of two and a maximum of
108 months). No deaths were reported at any time, even
during exacerbations or myasthenic crises. Table 2 shows
the comparison of patient’s characteristics in the two
cohorts, their diagnostic approach, medical and surgical
treatment, histopathological findings, and mortality. The
differences or similarities between are discussed below.

Discussion
MG had a mild predominance in women with a frequency almost equal to the previous cohort of 58%;
however, in both cohorts this figure is less than 60-88%
of what was reported by other authors5,7,9-11. Regarding
age, different publications in the past two decades in
Mexico stand out for a growing average age of patients;
the average age reported in 2002 was 32 years; in our
previous cohort from 1999 to 2007 it was 43 years;
another study of our group reported 47 years in 2010
and the current one, 50 years5. This aging of the population diagnosed with MG has also been observed in
the United States, Europe, Japan, and China2,5,7,12. The
typical bimodal distribution associated with sex was not
observed by our group; however, this may be associated with insufficient samples, since in a Mexican study
of 2010 in which more than 500 cases were analyzed,
the bimodal presentation was evident5.
Chronic-degenerative comorbidities (arterial hypertension and diabetes) significantly increased their frequency;
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Table 1. General description of the current cohort (2008-2018), according to sex and age group
Variables

Total
(n = 39)

Sex

Age (years)

Age (years)

Male
(n = 16)

Female
(n = 23)

p
value

≤ 30
(n = 8)

> 30
(n = 31)

p
value

≤ 50
(n = 18)

> 50
(n = 21)

p
value

−

12 (67)

11 (52)

−

6 (33)

10 (48)

Female, n (%)

23 (59)

N/A

23 (100)

N/A

4 (50)

19 (61)

Male, n (%)

16 (41)

16 (100)

N/A

N/A

4 (50)

12 (39)

Autoimmune
disease, n (%)

5 (13)

1 (6)

4 (17)

−

0 (0)

5 (16)

−

4 (22)

1 (5)

−

Ptosis, n (%)

36 (92)

13 (81)

23 (100)

0.03

7 (87)

28 (90)

−

16 (89)

20 (95)

−

Bilateral ptosis,
n (%)

16/36 (44)

9/13 (69)

7/23 (30)

0.02

4/7 (57)

12/29 (41)

−

8/16 (50)

8/20 (40)

−

Unilateral ptosis,
n (%)

20/36 (56)

4/13 (31)

16/23 (70)

0.02

3/7 (43)

17/19 (59)

−

8/16 (50)

12/20 (60)

−

Extraocular muscle
paralysis, n (%)

23 (59)

10 (62)

13 (57)

−

1 (12.5)

22 (71)

0.003

6 (33)

17 (81)

0.003

11 (28)
14 (36)
13 (33)
0 (0)
1 (2.6)
20/24 (83)
30/34 (88)
15/30 (50)

2 (12)
8 (50)
5 (31)
0 (0)
1 (6)
7/9 (78)
15/15 (100)
9 /14 (64)

9 (39)
6 (26)
8 (35)
0 (0)
0 (0)
13/15 (87)
15/19 (79)
6 /16 (37)

−
−
−
N/A
−
−
−
−

0 (0)
5 (62)
3 (38)
0 (0)
0 (0)
4/6 (66)
6/7 (86)
5/8 (62)

11 (35)
9 (29)
10 (32)
0 (0)
1 (3)
16/18 (89)
24/27 (89)
10/22 (45)

0.04
−
−
−
−
−
−
−

3 (17)
8 (44)
7 (39)
0 (0)
0 (0)
10/12 (83)
13/14 (93)
9/16 (56)

8 (38)
6 (29)
6 (29)
0 (0)
1 (5)
10/12 (83)
17/20 (85)
6/14 (43)

−
−
−
−
−
−
−
−

37 (95)

15 (94)

22 (96)

−

8 (100)

29 (94)

−

18 (100)

19 (90)

−

27 (69)
33 (85)

11 (69)
14 (87)

16 (70)
19 (83)

−
−

5 (62)
7 (87)

22 (71)
26 (84)

−
−

12 (67)
15 (83)

15 (71)
18 (86)

−
−

16 (41)

9 (56)

7/23 (30)

−

6/8 (75)

10/31 (32)

0.02

10/18 (56)

6/21 (29)

−

14/16 (87)
12/16 (75)

7/9 (78)
5/9 (55.5)

7/7 (100)
7/7 (100)

−
0.04

6/6 (100)
6/6 (100)

8/10 (80)
6/10 (60)

−
−

9/10 (90)
9/10 (90)

5/6 (83)
3/6 (50)

−
−

2/16 (12.5)

2/9 (22)

0/7 (0)

−

0/6 (0)

2/10 (20)

−

0/10 (0)

2/6 (33.3)

−

2/16 (12.5)

2/9 (22)

0/7 (0)

−

0/6 (0)

2/10 (20)

−

1/10 (10)

1/6 (17)

−

5 (13)

3 (19)

2 (9)

−

1/8 (12)

4/31 (13)

−

2 (11)

3 (14)

−

5 (13)

4 (25)

1 (4)

−

1/8 (12)

4(31 (13)

−

1 (6)

4 (19)

−

Osserman at
arrival
I, n (%)
IIa, n (%)
Iib, n (%)
III, n (%)
IV, n (%)
Jolly (+), n (%)
ACRA (+), n (%)
CT scan (+),
n (%)
Medical treatment
Pyridostigmine,
n (%)
Corticoids, n (%)
Azathioprine,
n (%)
Thymectomy/
histopathology
Thymectomy,
n (%)
Benign, n (%)
Hyperplasia,
n (%)
Benign
thymoma, n (%)
Malignant
thymoma, n (%)
Exacerbation,
n (%)
Myasthenic
crisis, n (%)

ACRA: acetylcholine receptor antibodies; CT: computed tomography; N/A: not apply; −: not significant.

moreover, diabetes is a new comorbid that was not
observed in the previous cohort7. This is likely to reflect
the usefulness of timely detection programs and/or be the
result of the epidemiological and pandemic transition of
chronic-degenerative diseases in our country, a proposal

supported by the Mexico National Survey of Health and
Nutrition Mid-way 2016 (ENSANUT MC 2016)13.
The associated diagnosis of autoimmune diseases
had a slight increase of only 4% compared to the
previous cohort (9%); however, it continues to be
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Table 2. Comparison of the two evaluated cohorts
Variable

1999-2007
cohort7

2008-2018
cohort

43

39

25 (58)

23 (59)

43

50

Systemic arterial hypertension, n (%)

2 (4)

15 (38.5)

Type II diabetes, n (%)

0 (0)

7 (18)

Autoimmune disease, n (%)

4 (9)

5 (13)

Osserman at arrival
I, n (%)
IIa, n (%)
IIb, n (%)
III, n (%)
IV, n (%)
Tensilon (+), n (%)
Jolly (+), n (%)
ACRA (+), n (%)
CT scan (+), n (%)
Pyridostigmine, n (%)
Corticoids, n (%)
Azathioprine, n (%)
Mycophenolate, n (%)
Thymectomy, n (%)

9 (21)
14 (33)
19 (44)
1 (2)
0 (0)
13/13 (100)
31/32 (97)
14/38 (37)
20/35 (57)
43 (100)
27 (63)
2 (4)
0 (0)
23 (53)

11 (28)
14 (36)
13 (33)
0 (0)
1 (2.6)
1 (2.6)
20/24 (83)
30/34 (88)
15/30 (50)
37 (95)
27 (69)
33 (85)
2 (5.1)
16 (41)

Histopathologic result
Normal, n (%)
Hyperplasia, n (%)
Benign thymoma, n (%)
Malignant thymoma, n (%)
Mortality, n (%)

8/23 (35)
11/23 (48)
4/23 (17)
0/23 (0)
7 (16)

0/16 (0)
12/16 (75)
2/16 (12.5)
2/16 (12.5)
0 (0)

Number of cases
Female, n (%)
Average age, years

ACRA: acetylcholine receptor antibodies; CT: computed tomography.

< 15-22% reported by other series, including some from
Mexico1,7,14,15. No cases of thyroiditis, systemic lupus
erythematosus, or rheumatoid arthritis were identified,
despite being three of the main autoimmune pathologies associated with MG1. This is a window of opportunity to emphasize a better autoimmune approach.
Although the majority of patients presented a generalized state of MG (stage II), the percentage was slightly
lower than the previous cohort (77%)7. Stage II was
predominant in subjects under 30 years of age; nevertheless, this finding has not been well established in
other studies that have rather shown a tendency toward
both Stages I and II16,17.
In relation to specific signs and symptoms, there is
no point of comparison, since these were not included
in the 2008 cohort. The higher prevalence of extraocular
muscle paralysis in older patients may be due to delayed treatment and disease progression during years
without a diagnosis.
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The Tensilon test showed a clear decrease in its
performance, since it has been displaced by other more
practical and less risky diagnostic methods. The
repetitive nerve stimulation test continued to be a useful and frequently requested diagnostic method,
especially in ACRA seronegative patients. Single fiber
electromyography is the most sensitive tool for the diagnosis of MG, it is positive in 95% of patients with
generalized MG and in 90-95% with ocular MG; however, it is not yet available in West Mexico, a significant
delay compared to other countries where is available
in the majority of reference centers2,18,19. In a particular
patient with high clinical suspicion, the diagnosis was
made using the ice pack test (with high positive predictive value), after being negative for both ACRA and
supra-maximal repetitive nerve stimulation test20.
A very prominent point in our center is the increase
in the percentage of positive ACRA patients (30 of
34 patients tested [88%]) compared to the previous
cohort (14 of 38 patients tested [37%]). It is likely that
at that time the detection of the antibodies by the local
laboratory was deficient with respect to the methods
and processing of the samples and therefore the results were unintentionally affected7. Although the
percentage obtained here is very consistent with the
reported worldwide, with 12% of cases being seronegative, anti-MuSK are not usually requested even
though they represent 1-10% of cases; Ryanodine
antibodies present in 70% of patients with thymoma
and MG are not available, neither do antibodies
against lipoprotein receptor-related protein 4 found in
1-3% of cases3,21. The percentage of thymic alteration
in the CT scan was similar to the 57% of the previous
cohort7.
Almost all of our patients were treated with pyridostigmine. Corticosteroids continued to be used in two-thirds
of the cases. An important advance was the increase
in the use of steroid-sparing agents, administered to
90% of patients7. The medical management of MG in
our hospital is consistent with the worldwide consensus
of experts and data from controlled trials that support
the use of prednisone in combination with AZA as a
first-line treatment1,22. Good results have been obtained
with the use of rituximab and should be considered,
especially for refractory cases23,24.
Compared to the previous cohort (53%), thymectomy
was performed in a smaller number of patients, predominantly in men, younger subjects, and generalized
stages7. Our patients were selected for surgery based
on the CT findings, however, in patients with autoimmune MG without thymoma, thymectomy is performed
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as an option to avoid or minimize the dose and duration
of immunosuppressants, if patients do not respond to
an initial immunosuppressive trial or have intolerable
side effects12,22,25. A recent study showed special
benefit in patients with generalized disease, disease
duration of < 3-5 years, age of < 60-65 years, and
symptoms not completely relieved with anticholinesterase drugs1,10.
In addition, a report from the National Medical Center
“20 de Noviembre” in Mexico found that there is a statistically significant improvement (p = 0.000) on the
quantitative myasthenia gravis score scale when comparing the clinical condition of patients 1 year before
versus 4 years after thymectomy26.
In this analysis, the frequency of thymic hyperplasia
is consistent with that reported in other articles. Our
thymoma percentage (25%) is high, and we do not
identify cases of thymic atrophy1,2,9,10,12. In contrast to
the previous study (48%), thymic hyperplasia represents a higher percentage, with a decrease in normal
results, probably due to an improvement in sample
processing; also, no cases of malignant thymoma were
identified in the previous cohort7.
Regarding prognosis, there is a clear decrease in
mortality compared to the previous cohort, where it was
recorded in 16%7. While it is true that there was a loss
of follow-up in eight cases, there is certainty in the neurological staff and group that publish this report that no
death was recorded in our hospital. A comparative analysis related to the prognosis with other hospitals in our
country is not feasible due to the particular objectives
of the studies or the small number of samples27,28. As a
weakness, the response to treatment was not followed
with validated functional scales; however, these will be
included in prospective.

Conclusion
There are differences between the cohorts of our
hospital, highlighting in the last one an older age of
presentation, the appearance of chronic-degenerative diseases, greater positivity to ACRA, optimization
of pharmacological management, less thymectomy,
and no mortality. Much progress has been made in
the diagnosis and treatment of MG in our hospital in
the past decade; however, there still are areas of
opportunity such as single-fiber electrodiagnosis, the
realization of other non-ACRA antibodies and optimization of a flowchart for surgical treatment. We encourage the replicas of this work in others hospital
centers.
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