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A B S T R A C T   

A 16-year-old primigravida was diagnosed with COVID-19 in her second trimester. She decompensated quickly 
and had to be admitted to hospital and intubated. She was diagnosed with a fetal demise after being intubated 
and neurology suspected myasthenia gravis due to neurologic symptoms. Due to pan-sinusitis and increased 
mucus secretion, cystic fibrosis screening was ordered. After she was extubated, cervical ripening and induction 
was performed with eventual vaginal delivery without maternal complications. Myasthenia gravis and cystic 
fibrosis carrier status were confirmed after the patient was discharged.   

1. Introduction 

COVID-19 in pregnancy increases the risk of maternal mortality and 
stillbirth, especially in unvaccinated women and women with comor
bidities [1–3]. Cystic fibrosis (CF) and myasthenia gravis (MG) are two 
such comorbidities. While outside of pregnancy, most patients with CF 
(homozygous for the cystic fibrosis transmembrane conductance regu
lator (CFTR) gene) and COVID-19 are young and can have a mild course, 
they tend to show higher rates of severe outcomes, mostly due to low 
lung function and/or a history of transplantation [4]. While COVID-19 
may worsen the outcome in non-pregnant patients with MG, a recent 
systematic review could not definitively establish causation of increased 
morbidity [5]. Here, a case of a pregnant patient with severe COVID-19 
and subsequent diagnosis of MG and positive CF carrier (heterozygous) 
status is described. 

2. Case Presentation 

A 16-year-old primigravida Hispanic female with no relevant past 
medical or family history presented to her first pregnancy appointment 
at 7 weeks and 6 days of gestation with complaints of headache, nausea, 
and vomiting. She was advised to continue taking over-the-counter 
acetaminophen while metoclopramide was prescribed as needed for 
nausea and vomiting. The patient was followed up at 12 weeks and 
complained of “tongue swelling.” However, tongue swelling was not 
appreciated on exam. She was advised to discontinue the 

metoclopramide in exchange for ondansetron as needed for symptom
atic relief of nausea and vomiting. Additionally, she was advised to take 
diphenhydramine for her tongue complaints and to follow-up if she did 
not see improvement. 

Ten days later (at 13 weeks 3 days) the patient's mother contacted 
the office stating that her daughter's symptoms had not improved and 
added that it seemed to be exacerbated by eating. She was referred to 
otolaryngology and scheduled for an appointment approximately three 
weeks later. Two days before her otolaryngology appointment (at 16 
weeks), she was seen again for a routine prenatal visit and indicated that 
she had been experiencing worsening depression and anxiety. Escitalo
pram was prescribed and she was referred to counseling. The otolar
yngology notes two days later (at 16 weeks 2 days) indicated that they 
suspected her tongue complaints were most likely functional in etiology 
and they suggested that she see a speech therapist for further evaluation. 

Eleven days after her otolaryngology appointment (at 17 weeks 5 
days), she presented to the emergency department complaining of a 3- 
day history of nasal congestion, pharyngitis, cough, and inspiratory 
chest pain and subsequently tested positive for COVID-19 infection. Her 
chest x-ray was unremarkable at that time. She was given IV fluids and 
discharged with an albuterol prescription and advised to start low-dose 
aspirin (81 mg daily) based at the time on possible increased risks for 
preeclampsia due to COVID-19. 

Three days after her discharge she returned to the emergency 
department (at 18 weeks 1 day), but this time she complained of he
moptysis. She was both tachypneic and tachycardic and dried blood was 
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noted on her lips. As she was being transferred for CTA imaging to 
evaluate for pulmonary embolism, she became obtunded, unresponsive 
to verbal and painful stimuli, and gag reflex was absent. Glasgow Coma 
Scale (GCS) score was 4 and she was emergently intubated. Bedside 
ultrasound diagnosed a fetal demise. 

The next day she was extubated, but a day after being extubated, she 
had to be re-intubated due to hypoxic and hypercapnic respiratory 
failure with concurrent dysphagia and dysarthria. Bronchoscopy 
revealed thick mucoid secretions. She was started on piperacillin- 
tazobactam, remdesivir, and tocilizumab. Neurology presumed that 
the dysphagia and dysarthria were secondary to undiagnosed myas
thenia gravis. She was treated for a myasthenic crisis with steroids, IVIG, 
and pyridostigmine. She eventually was extubated a second time and 
transferred to labor and delivery, where cervical ripening and eventual 
spontaneous vaginal delivery occurred. Myasthenia gravis panel results 
were positive for AChR binding and modulating antibodies after 
discharge. Cystic fibrosis mutation panel revealed one severe pathogenic 
cystic fibrosis variant, Phe508del, after discharge. The COVID-19 strain 
was unknown at the time of her discharge. 

3. Discussion 

While the incidence of MG is 30/ 1,000,000/year [6], the incidence 
of CF carrier frequencies for a 69-mutation panel is 1/36 [7]. In this case 
the patient's MG and CF carrier status were unknown at the time of her 
COVID-19 diagnosis. 

Recommendations for the treatment of MG in pregnancies compli
cated by COVID-19 have been summarized [8] and include acetylcho
linesterase inhibitors, corticosteroids and low-dose aspirin. Care should 
be taken to try to find alternatives to magnesium sulfate, calcium- 
channel blockers, and β-adrenoceptor blockers, especially in light of 
the increased risk of preeclampsia in pregnancies associated with 
COVID-19 [9,10]. 

No studies on pregnant CF carrier (heterozygous) patients with 
COVID-19 have been reported. Yet the recent GEN-COVID multicenter 
trial showed that non-pregnant CF carriers (heterozygous) are predis
posed to severe COVID-19 and a higher risk of death. The authors also 
noted previous studies suggesting that active CF patients (homozygous) 
appeared to undergo a mild form of COVID-19 and postulate this 
discrepancy could be due to their treatment with CFTR modulators 
while the CF carriers (heterozygous) are not treated [11]. 

Since around 2001, in the United States, health care providers have 
been encouraged or required to screen for active CF in newborns using a 
two-tier algorithm [12,13]. While the American College of Obstetricians 
and Gynecologists (ACOG) has recommended that carrier screening 
should be offered to all women who are pregnant or considering getting 
pregnant, the stated goal of CF carrier screening is to identify individuals 
at risk of having a child with active cystic fibrosis [14]. CF screening 
currently is dependent upon a patient's desire to make an informed 
choice, utilizing their autonomy, rather than improving the patient's 
health [15]. If it can be shown that a positive CF carrier status in 
pregnancy would be harmful to the patient's health, and that harm could 
be mitigated, then physicians should recommend CF screening on two 
fronts. While larger randomized controlled trials may be needed to 
definitively show the health benefits to CF carrier screening, the risk/ 
benefit ratio discussion should not eliminate this current observation. 

Based on good and consistent scientific evidence, ACOG recommends 
starting low-dose (81 mg) aspirin for preeclampsia prophylaxis in 
women with any of the high-risk factors for preeclampsia [16]. A recent 
meta-analysis suggests that COVID-19 is associated with an increased 
risk of preeclampsia in pregnancy, yet concludes that the role of low- 
dose aspirin to prevent preeclampsia and COVID-19 infection remains 
unclear [10]. The risk of recurrence of preeclampsia can range between 
7.5% and 65% and depends upon the severity of the initial episode [17]. 
Women with COVID-19 during pregnancy have a significantly higher 
odds (62%) of preeclampsia compared with those who do not have the 

infection [10]. 
In this case, the use of acetylcholinesterase inhibitors, while standard 

treatment in women with MG and COVID-19 in pregnancy, may have 
exacerbated mucus production, delaying the ability to extubate this 
patient, especially in the context of her CF carrier status. While over 65% 
of all pregnant women have been vaccinated for COVID-19 prior to or 
during pregnancy [18], this patient was not vaccinated at the time of her 
diagnosis. While knowing her diagnosis of CF carrier status may not 
have changed the outcome, vaccination and a low dose aspirin regimen, 
due to preeclampsia risk, could have been offered or at least encouraged 
more strongly if she was thought to be higher risk. 

4. Conclusion 

Previous research has suggested that genetic testing could help 
prevent, diagnose, and treat conditions related to CF carrier status [19]. 
Independent of MG, providers have a unique opportunity to protect all 
pregnant women by recommending CF carrier genetic testing for not just 
family planning but just as importantly to identify a silent risk factor for 
severe COVID-19 and subsequent mortality. 

Contributors 
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