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Can SARS-CoV-2 cause life-threatening bronchiolitis in infants?
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To the Editor, 
we report of an eleven-month-old boy presenting with elevated temperature (38°C), tachypnea and expiratory stridor at a local hospital in Bellinzona, Switzerland, at the beginning of the Corona pandemic in Europe (March 10th, 2020). His previous medical history was unremarkable with the exception of four episodes of lower respiratory tract infections (one episode was due to RSV-bronchiolitis). He required intubation due to impending hypoxemic and hypercapnic respiratory failure and was immediately transferred to our tertiary PICU at the University of Basel. Mechanical ventilation proved to be extremely difficult (PIP 40 cmH20, PEEP 8 cmH20, FiO2 1.0, TV of 7-9.5 ml/kg, RF 38/min). Upon arrival, he had bilaterally absent breath sounds (“silent chest”), an O2-saturation of 89% (pO2/FiO2 ratio 62), he was tachycardic (180 beats/min), however cardiovascularly surprisingly stable. Arterial BGA showed severe respiratory acidosis (pH of 6.88, pO2 75mmHg, pCO2 140mmHg). Serial chest x-ray examinations showed impressive hyperinflation combined with rapidly shifting areas of atelectasis. There were no signs of ground-class opacities, patchy shadowing or interstitial abnormalities, which have all been described in adult COVID-19 patients1. Treatment consisted of corticosteroids, intravenous β2-mimetics and magnesium, however without any clinically noticeable effect. He stabilized after about 12 hours but required muscle paralysis and intermittent manually-assisted ventilation to enable acceptable CO2-elimination. Weaning from the ventilator was successful on day 5. During his convalescence, we noticed a transient unspecific macular rash affecting mainly the trunk. Diagnostics included a microbiological culture (day 1) and a conventional standard respiratory PCR panel assay on a nasopharyngeal swab (NPS) (day 1), as well as SARS-CoV-2-specific PCR (NPS: day 1, 2, 4, stool: day 2), which were all negative. To our surprise, SARS-CoV-2-specific PCR only turned positive on day 8 when the patient had already fully recovered. Laboratory diagnostics showed leukocytes of 11.2x109 /L on day 1 and day 8, but interestingly enough lymphocytopenia (2.4x109 /L) and an elevated C reactive protein (14 mg/L) were only present on day 1 but not on day 8 (lymphocyte count: 8.6x109 /L,CRP: 1.4 mg/L). The father had mild symptoms of an upper respiratory tract infection and tested positive for SARS-CoV-2 at the time of his son`s admission and was sent home for quarantine. The mother accompanied our patient throughout the entire hospital course and was tested negative for SARS-CoV-2 twice (day 4 and 13). Following full clinical recovery, the infant was sent home for quarantine on day 14. 
Despite initially negative RT-PCR testing, we assume that the life-threatening bronchial obstruction has been caused by SARS-CoV-2 in a pre-disposed infant with post-RSV bronchial hyper-reactivity. The coincidence with the patient`s residence (Ticino, Switzerland), his father`s illness, the absence of any other identifiable cause and the lymphocytopenia that was only present on admission but not at day 8 make a SARS-CoV2 infection as a cause of the life-threatening bronchial obstruction very likely. In line with this assumption, it is becoming increasingly clear that SARS-CoV-2 mRNA detection in the pharyngeal secretions may not always be reliable in excluding COVID-19, and a number of publications report on severely affected COVID-19 patients in whom PCR testing was repeatedly2,3 or intermittently negative4. 
In general, children are less likely to become severely ill from SARS-CoV-2 and have lower case-fatality rate than adults5; however, a small subpopulation of children appears to be at a higher risk for significant illness or complications. As in non-SARS-CoV-2 coronavirus infections6, specific risk factors have been described in a first publication to be “younger age”, an “underlying pulmonary pathology” or “immune-compromising condition”7. We are continuously learning how patients are coping with SARS-CoV-2 infections, and only recently the community of pediatricians has become aware that the control of the inflammatory immune response in children may be insufficient and may as such lead to a multisystem inflammatory (COVID-19 MIS-C8) or Kawasaki-like syndrome9. To the authors, it therefore appears very well imaginable that SARS-CoV-2-induced inflammation may be a cause of bronchiolitis in infants with a predisposing hyper-reactive lower airway system. Collectively, this letter is meant to inform the community of pediatricians/pediatric intensivists that we suspect SARS-CoV-2 to cause life-threatening bronchiolitis in infants and we therefore suggest maintaining a high level of suspicion of COVID-19, irrespective of an initially negative SARS-CoV-2 RT-PCR testing, when other causes of bronchiolitis are unidentifiable in young children. As of today, it is still under discussion if the correct diagnosis of “COVID-19” will have upfront therapeutic implications or whether the benefit will be limited to realizing the continuation of adequate safety precautions. 
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