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ABSTRACT
Background: There are limited studies on the comorbidities of
myasthenic crisis (MC) associated with age and gender,
specifically from Indonesia. These data might be valuable for
treatment to improve the outcome of these patients. Objective: To
analyze the correlation between age and gender with the
comorbidities amongst the MC patients admitted in the ICU of Dr.
Soetomo General Academic Hospital, Surabaya, Indonesia in 20172019. Materials and methods: A retrospective cross-sectional
analytic study was conducted on 25 medical records of MC patients
who fulfilled the inclusion and exclusion study criteria. Descriptive
statistics and Chi-square tests were done to determine the potential
correlation between variables (significant level of p<0.05).
Results: The age of MC patients was 50 years (80%) and >50
years (20%) while the gender predominantly found were females
(68%) with 32% males. A significant correlation was found
between age and comorbidities (p=0.002) whilst not between
gender and comorbidities (p=0.115). The most common
comorbidities observed were hypertension (30%) and diabetes
mellitus (20%). Conclusion: There were 40% of patients found
with comorbidities. There was a significant association between
age and comorbidities found amongst myasthenic crisis patients,
whilst no significant association was found between gender and
comorbidities.
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BACKGROUND
Myasthenic crisis (MC) is a complication of myasthenia gravis (MG) that is characterized by
worsening muscle weakness especially in respiratory muscles that resulted in need for intubation and
mechanical ventilation (Wendell & Levine, 2011). Myasthenic crisis is found in 15-30% of patients
with MG and usually happened in the early years after diagnosis (Roper, et al., 2017). Myasthenia
gravis itself is an autoimmune disease caused by acetylcholine receptor antibodies against a
neuromuscular junction of the muscles (Hehir & Silvestri, 2018). In the United States, the prevalence
was predicted to reach 200 per one million population (Berrih-Aknin, et all., 2014). In Indonesia, the
epidemiological data on MG or MC has yet to be reported.
Although rare, MG can be found in various ethnicities, geographic locations, and at all ages and
genders. Several studies have shown that women are more exposed to MG at the age of fewer than 50
years, whereas between the age of 50 and 60 there is no specific gender predominance. However, after
60 years, MG is more common in males (Berrih-Aknin, et all., 2014). The median interval between
MC and the first onset of MG ranged from 8-12 months. MC may also be the first clinical
manifestation in one-fifth of MG patients. The distribution of the incidence of MC shows that before
the age of 55 years, women are found to be more exposed, whereas after the age of 55 years the ratio
of MC in males and females is approximately similar (Wendell & Levine, 2011).
Previous studies have shown that MG patients can be found with autoimmune as well as nonautoimmune comorbidities. There are limited studies on the role of comorbidities in MG patients, but
these comorbidities may affect the treatment outcome (Sieb, 2014; Misra, et al., 2019). In this study,
we reported the comorbidities found in MC patients and analyzed their correlation with the age and
the gender of the patients.
OBJECTIVE
The objective of this study was to study the comorbidities found in myasthenic crisis patients and to
analyze their correlation with the age and gender of the MC patients admitted to the Intensive Care
Unit of Dr. Soetomo General Academic Hospital, Surabaya, Indonesia in 2017-2019.
MATERIALS AND METHODS
This study was an analytic observational study with a cross-sectional retrospective method. All the
patients included in this study were myasthenic crisis patients admitted to the Intensive Care Unit of
Dr. Soetomo General Academic Hospital, Surabaya, Indonesia between January 2017 to December
2019. Data were taken from the medical records of the patients. Incomplete data of medical records
was an exclusion criterion. Data obtained was age when admitted to the ICU, gender, and the presence
of comorbidities (n=25). Data were analyzed using a statistical descriptive and Chi-square test with
significance value p<0.05 (performed by using IBM SPSS Statistic 25.0).
RESULTS
From this study, we found a total of 25 myasthenic crisis patients admitted to the ICU of Dr.
Soetomo General Academic Hospital, Surabaya, Indonesia during 2017-2019. There were 20 patients
(80%) aged 50 years whilst 5 patients (20%) aged 50 years or more. In the patients aged 50 years, it
was found that there were more female patients than male patients with a ratio of 3:1, whereas, in the
patients aged 50 years or more, there were more males than females (Table 1).
Table 1. Age and gender of the patients

Gender

Male (n=8)
Female (n=17)

Total (n=25)
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Age
>50 years
50 years
5 (62.5%)
3 (37.5%)
15 (88.2%)
2 (11.8%)
20 (80%)
5 (20%)
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We found 68% of the MC patients were females (n=17) and the rests were males (n=8). Out of 25
patients in this study, there were 10 patients with comorbidity. The comorbidities found from this
study were hypertension (n=3), diabetes mellitus (n=2), thymoma (n=1), aspiration pneumonia (n=1),
atelectasis (n=1), ARDS (n=1), low hemoglobin level (n=1), and liver abscess (n=1). There was one
patient with more than one comorbidity (Table 2).
Table 2. Comorbidities found amongst all patients
Comorbidities
Hypertension
Diabetes mellitus + hypertension
Diabetes mellitus
Thymoma
Aspiration pneumonia
Atelectasis
ARDS
Low haemoglobin level
Liver abscess

Total
2
(n=10)
1
1
1
1
1
1
1
1

We found a significant association between comorbidities and age in the MC patients (p=0.002).
However, we observed that there was no significant association between comorbidities and gender
amongst these patients (p=0.115) (Table 3).
Table 3. Correlation between comorbidities with age and gender

Age
Gender
a Significant

50 years (n=20)
>50 years (n=5)
Male (n=8)
Female (n=17)

Comorbidities
Yes
No
5 (25%)
15 (75%)
5 (100%)
0 (0.00%)
5 (62.5%)
3 (37.5%)
12
5 (29.4%)
(70.6%)

p value
(Chi-square
test)
0.002a
0.115

DISCUSSION
In this study, we found that the myasthenic crisis patients were predominantly aged 50 years
(80%) and most were females (68%). From the study of Liu et al., (2016) conducted amongst 33
patients in China, it was reported that the myasthenic crisis more commonly occurred in females. This
result was consistent with our study in Indonesia where the socio-demography status was quite similar
compared to that in China. Another study by Lv et al., (2019), which was conducted amongst 78
patients, also reported similar results to the prior study. However, studies by Kalita et al., (2014) in
India and Neumann et al., (2019) in Germany reported different results where the predominant gender
found was male. The age and gender of myasthenic crisis patients were represented in a bimodal
distribution. In patients aged 55 years, it was found that there were more females than a male with a
ratio of 4:1, while at the age 50 years or more the ratio was equal (Wendell & Levine, 2011). This was
found to be quite similar with the results of our study wherein amongst patients aged 50 there were
more female than male. But in patients aged 50 years or more, the results of our study were quite
different from the prior study (Chen, et al., 2020). Patients of myasthenia gravis with comorbidities
nowadays tend to seek medical health earlier, thus comorbidities would be relatively controlled. This
could affect the prevalence of myasthenic crisis.
In our study, we found that there was a significant correlation between age and comorbidities
amongst these patients, although there was no significant correlation between gender and these
comorbidities. Alexander, et al., (2019) reported that age was significantly correlated to the
comorbidities amongst the myasthenic crisis patients. The comorbidities reported in this study
included cardiac illness such as myocardial stunning, cardiac arrhythmias and pulmonary diseases
such as bronchopneumonia. This study was conducted amongst myasthenic crisis patients in the
Neuro-Intensive Care Unit (ICU) of a tertiary care center in South India, which was likely similar
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with the settings of our study. From the study of Misra, et al., (2019), it was reported that 88% of the
patients had miscellaneous comorbidities such as diabetes, hypertension, and metabolic syndrome.
These results were especially common in patients with late-onset MG (aged >50 years), similar with
the results of our study. Another study by Wong et al., (2016) also reported similarity to the result
where the most comorbidities found were hypertension followed by diabetes mellitus and
hyperlipidemia. Epidemiological studies have confirmed that the incidence of MG increases in both
older men and women is due to increased life expectancy. This may lead to increased comorbidities
related to the old age of these patients (Farrugia & Goodfellow, 2020). This is of course a challenge
for both patients and clinicians because it will complicate whether the patients’ health problems are
caused by myasthenia gravis itself or comorbidities not related to the myasthenia gravis (Gilhus, et al.,
2014).
Myasthenic crisis is a life-threatening medical condition that requires early diagnosis. Management
of MC is primarily done by providing respiratory assistance in the form of intubation and mechanical
ventilation. However, the mortality rate in MC has improved significantly due to developments in
respiratory care management and intensive care units (Lal, et al., 2013). This situation has led to a
longer life expectancy of patients with MG, which allows exploring and discovering the comorbidities
in these patients. Studies conducted on comorbidities of patients with MG resulted in a tendency
towards autoimmune disorder, but a different type of comorbidities has also been found (Misra, et al.,
2019). Comorbidity in patients with MG has been said to be an important aspect seeing that the
conditions are highly linked to the MG subgroup, which classifies MG based on the distinctive
autoantibodies and clinical symptoms (Gilhus, et al., 2014; Nacu, et al., 2015). Comorbidities,
accompanied by other factors such as ICU complications, therapy options, and treatment side effects
may be crucial for the quality of life of patients with MG (Gilhus, et al., 2014). These comorbid
diseases may also influence the outcome of the MG patients who suffered from the crisis, thus
comorbidities in these patients should be examined and treated thoroughly.
CONCLUSION
This study showed that the myasthenic crisis patients were predominantly aged 50 years (80%)
and 68% were females. There were 40% of patients with comorbidities, with the commonest
comorbidities being hypertension and diabetes mellitus. There was a strong correlation between age
and comorbidities found amongst these patients although not the case between gender and
comorbidities.
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