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Abstract: Myasthenia gravis (MG) is an autoimmune disease which can impact pregnancy. We describe a transient neonatal
myasthenia gravis (TNMG) born to an asymptomatic mother aged 26. The newborn presented cyanosis and generalized
muscular weakness quickly after birth. Nasal continuous positive airway pressure (nCPAP) ventilation was performed imme-
diately. On day 3, detailed family history showed that the neonate’s 50-year-old maternal grandmother was diagnosed as ocular
MG at the age of 40. Ryanodine receptor calcium release channel antibody (RyR-Ab) and acetylcholine receptor antibody
(AChR-AD) tested on day 5 were positive. However, neostigmine tests were negative for the neonate. Intravenous immuno-
globulin (IVIG) and oral pyridostigmine were administered. The infant was weaned from the ventilator on day 7. On day 10,
the neonate’s asymptomatic mother was confirmed to have positive AChR-Ab either. The neonate regained the capability of
bottle feeding on day 17 and discharged on day 26. Asymptomatic pregnant women with MG family history can also deliver
infants who develop TNMG. Testing AChR antibodies in pregnant women with a family history of MG should be necessary as
TNMG was a life-threatening disease. With timely diagnosis and accurate treatment, TNMG can be effectively relieved.
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Background

Transient neonatal myasthenia gravis (TNMG) is considered as a rare disorder and may be present in 10-15% of newborns
born to women with MG, either active or, less commonly, in remission." It is an antibody-mediated disease caused by the
transplacental transmission of maternal antibodies directed against the acetylcholine receptor (AChR) and, less frequently,
muscle-specific kinase (MuSK), resulting in impaired neuromuscular transmission.” TNMG’s mainly clinical manifestation is
cyanosis and poor feeding, usually resolves in the first two months of life. Respiratory muscles may be involved leading to
respiratory distress which ventilatory support is required. Here, we present a case of a neonate with AChR-antibody positive

showing severe generalized muscular weakness who needed tube feeding and ventilatory support and pharmaceutic treatment.

Case Report
A 3350g neonate, the first child of non-consanguineous parents, was transferred to the neonatal intensive care unit
(NICU) 32 minutes after birth due to dyspnea. He was born to a 26-year-old G1P1 mother after a well-followed
pregnancy, in which the mother felt normal fetal movements. The mother was diagnosed with hepatitis B carrier one year
before and was asymptomatic without treatment during pregnancy.

A cesarean section, due to cephalopelvic disproportion and abnormal results of fetal heart rate monitoring, was
performed at 39+3 weeks of gestation. The delivery was uneventful, with Apgar scores of 8 and 8 at one and five
minutes, respectively. Ten minutes after birth, he was cyanotic, apathetic and had mild grunting.
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Figure | (A) Generalized hypotonia with marked poor head erect and suck ability. (B) Need auxiliary ventilation for muscular disorders especially respiratory muscle
weakness. (C) Discharged home on day 26 without respiratory and gastric tube support.

On admission to the NICU, the vital signs were as follows: temperature 36.5°C, pulse 150 beats/min, blood pressure
68/48 mmHg, respiratory rate 65 breaths/min and arterial oxygenation 80%. The sucking, swallowing, moro and grasp
reflexes were decreased or absent (Figure 1A). He remained apathetic and required gastric tube mix feeding and
intermittent oral suction due to inability to clear airway secretions. Nasal continuous positive airway pressure
(nCPAP) ventilation was performed immediately, and low ventilatory parameters were rapidly achieved (oxygen
concentrate 21%, PEEP 6cm H,0) (Figure 1B).

As the clinical symptoms of the neonate might attribute to several causes, an extended diagnostic tests were
performed, including blood glucose; liver, kidney, and thyroid function; muscle enzymes; arterial blood gas; infection
and coagulation parameters; ammonia in blood and urine; TORCH in blood; chest x-ray, video electroencephalogram,
cerebral ultrasound and cerebral computer tomography (CT). No abnormalities were found except that the blood gases
revealed respiratory acidosis and elevated creatine kinase (682U/L, normal<l170U/L) properly revealed myopathy.

On day 3, we were informed that the neonate’s 50-year-old maternal grandmother had a 10-year history of ocular
myasthenia gravis (OMG), serologic testing for MG antibodies were performed including muscle-specific receptor
tyrosine kinase receptor antibody (MuSK-Ab), Titin antibody (Titin-Ab), ryanodine receptor calcium release channel
antibody (RyR-Ab), acetylcholine receptor antibody (AChR-Ab) and lipoprotein receptor-related membrane protein 4
(LRP-4). On day 5, AChR-Ab (13.72 nmol/L, normal<0.40) and RyR-Ab showed positive by Enzyme-linked immuno-
sorbent assay (ELISA). Prostigmine test result was negative but he was diagnosed with TNMG according to the clinical
characteristics and the serological examination. A lower AChR-Ab titer (3.03nmol/L) was found in the asymptomatic
mother on day 10 (Table 1).

On day 7 to 9, high dose intravenous immunoglobulin (IVIG,2.2g/kg.total) and oral pyridostigmine were adminis-
tered (Smg/each time, 4 times a day for 4 days,3mg/each time, 8§ times a day for 7 days later, and then reduced to Smg/
each time, 4 times a day for 3 days, maintenance Smg/each time, 3 times a day at last) (Table 2). The infant was
successfully weaned from the ventilator with spontaneous movements enhancement. He started bottle feeding at 17 days
of age. A follow-up test showed that the CK is normal within one week. AChR-Ab decreased from 13.72 nmol/L to 5.80

Table 1 Muscle-Specific Antibody Receptor for MG Between the Neonate and Mother

Subject | Day after birth | AChR-Ab <0.45nmol/L | MuSK-Ab <0.40U/mL | Titin-Ab | LRP4-Ab | RyR-Ab
Neonate d5 13.72nmol/L (++) 0.22U/mL (-) - -
d25 5.80 nmol/L (+) 0.22U/mL (-) - -
Mother dlo 3.03nmol/L (-) 0.19U/mL (-) - - -
Notes: “-” negative; “+” weakly positive; “++” strongly positive.

Abbreviations: AChR-Ab, acetylcholine receptor antibody; MuSK-Ab, muscle-specific receptor tyrosine kinase receptor antibody; Titin-Ab, Titin
antibody; LRP4-Ab, lipoprotein receptor-related membrane protein 4; RyR-Ab, ryanodine receptor calcium release channel antibody.
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Table 2 Details of Drug Use in This Case

Intervention | Day After Birth Dosage Administration
IVIG d7 2.5g/time qd Intravenous injection
d8 2.2g/kg.total
d9
Pyridostigmine d8 Smg/time q6h Oral administration
dl2 3mg/time q3h Half an hour before milk
d20 S5mg/time q6h
d23 5mg/time q8h

Abbreviation: IVIG, intravenous immunoglobulin.

nmol/L after the treatment and thorax CT revealed swollen thymus by 25 days of age. He was discharged home on day 26
with disappearance of clinical symptoms (Figure 1C) and no abnormality was found in whole-exome sequencing. On
follow-up one month later, he had no neurologic abnormalities with muscular tension similar to a normal baby from
a video. The neonate oraled pyridostigmine 1.5 months more after discharge. The boy had normal gross motor func-
tion development except a little poor head erection when 3 months old. Figure 2 shows the timeline of clinical symptoms
and interventions.

Discussion

MG is an autoimmune disease, characterized by fatigue ability of skeletal muscles and muscle weakness.” The disease is
antibody-mediated, caused by auto-antibodies targeting components of the neuromuscular junction. The majority of patients
(about 85%) have antibodies against the muscle AChR.* TNMG presents shortly after birth in infants of mothers who have
autoimmune MG. The circulating maternal auto antibodies cross the placenta to the fetus, leading to an affected child after birth.
TNMG can be present in 10—15% of newborns born to women with MG> S either active or, less commonly, in remission.? So far,
there seems to be no report about a mother who has not been diagnosed and has no symptoms giving birth to a neonatal MG.

TNMG is one of the few treatable neuromuscular disorders in newborns. It is a self-limited but potentially life-threatening
disease without prompt diagnosis, adequate respiratory support, and proper treatment. To evaluate a hypotonia infant is
a challenge, but a good detailed family history always contributes to the diagnosis, as well as the case.

It is reported that TNMG can occur in those babies of MG mothers with AChR and MuSK antibodies, but also in patients
without detectable muscle antibodies. There is no direct correlation between severity of mother’s MG and risk for TNMG,
nor is there a correlation to antibody concentration in the mother.” It showed that antibody-depleting therapy (IVIG and
pyridostigmine) resulted in a lower concentrate AChR-Ab which contributed to a clinical improvement in our case.
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Figure 2 Timeline of clinical symptoms and interventions.
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The infant pulled through and developed well after the neonatal period. In order to verify the diagnosis and
therapeutic effect, we performed MG antibody detection again after treatment on day 26 which showed decreased AChR-
Ab titer. In combination with the clinical presentation, we diagnosed TNMG (TNMG). It is perplexing that our neonate
had a higher concentrate AChR-AD titer than the mother and RyR-Ab was negative in the mother whereas positive in the
neonate. The mother was asymptomatic before, during, and after pregnancy. The genetic mechanism for the TNMG case
may be intriguing. Besides, RyR-Ab is considered to be present in the MG patients, particularly those with thymoma.®
Ocular myasthenia gravis (OMG) and family history showed on other autoimmune disorders such as Von Hippel-Lindau
Disease (VHL).” Whether the neonate’s swollen thymus will develop to thymoma or normal is still unknown. A long-

term follow-up is necessary.

Conclusions

The case has important clinical management value to pediatricians and obstetricians. It indicates that asymptomatic
pregnant women with MG family history can deliver infants who may develop TNMG. Testing AChR antibodies in
pregnant women with a family history of MG may be necessary. Too much emphasis is given to family history. If antibodies
in mother are present, clinical monitoring and treatments of the neonate is probably necessary during and after birth.
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