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Pulmonary capillary leak syndrome following COVID-19

virus infection

To the Editor,

A novel coronavirus disease (COVID-19), caused by infection with
SARS-CoV-2, has swept across 31 provinces in China and beyond. Up
to this day (03 June 2020), the coronavirus COVID-19 has affected
209 countries, with more than 6 million infected patients and more
than 383000 deaths reported.*

The most common symptoms were fever and cough, and gastro-
intestinal symptoms were uncommon.” However, severe cases of
patients with COVID-19 present clinically with respiratory distress,
and most patients die of refractory hypoxemia. The mechanisms of
respiratory failure are the infection of alveolar units by the COVID-19
virus which have a tendency to be peripheral and subpleural, leading
to diffuse alveolar damage with an important inflammatory response
and a secondary cytokine storm, which in turn leads to pulmonary
capillary leak syndrome, with a normal heart function.” However, and
in our best knowledge, pulmonary capillary leak syndrome was not
previously reported following COVID-19 virus infection. We report
two cases of acute respiratory failure due to pulmonary capillary leak
syndrome following COVID-19 virus infection.

In our department, the diagnosis of COVID-19 infection was con-
firmed by reverse transcription polymerase chain reaction (RT-PCR) test.
However, in this specific pandemic situation, and according to the British
Society of Thoracic Imaging expert reference group update, we took
account of chest CT-scan results in the early detection and confirmation
of COVID-19 pneumonia.® The first case is a 57-year-old woman pre-
sented with a 6-day history of cough, fever, headache, and rhinorrhea
without vomiting or diarrhea was admitted to ICU for acute respiratory
failure following a COVID-19 infection. Clinical exam on intensive care
unit (ICU) admission showed that the patient febrile (39°C) with a
respiratory rate was at 30 breaths per minute. Moreover, she had severe
hypoxemia with anoxygen saturation measured by pulse oximetry [Spo2]
at 90% under 14 L/minute oxygen via face mask. Pulmonary auscultation
showed bilateral lung crackles. The blood pressure was 140/90, and the
heart rate was 130 per minute. The electrocardiogram (ECG) performed
on admission, showed sinus tachycardia at 125 per minute. Her admis-
sion chest x-ray showed diffuse bilateral infiltrates without cardiomegaly.
The chest computed tomographic (CT) scan obtained on ICU admission
showed the presence of peripheral ground-glass opacities associated
with multilobe and posterior involvement, bilateral distribution, and right
pleural effusion (Figure 1A). She had a white cell count (WCC) of 6 x 10°
per L with a lymphopenia at 780 per mm®, and an elevated serum
C-reactive protein (CRP) level at 327 mg/L. The hemoglobin level

and renal function were normal, and the troponin level was less than

0.01pg/L. Protide in the pulmonary secretion was not measured.
Transthoracic echocardiography showed a normal systolic function with
left ventricular ejection fraction at 60% and normal diastolic function.
There was no sign of left ventricular asynergy or volume overload. Due
to the epidemic situation, the diagnosis of respiratory distress secondary
to COVID-19 pneumonia was obtained. Moreover, the patient was
diagnosed as having pulmonary capillary leak syndrome. Due to the ag-
gravation of respiratory distress, she was treated with invasive me-
chanical ventilation with a PAO,/FiO, ratio at 140. Under treatment the
patient was clearly improved, she was extubated 6 days after ICU
admission. A chest computed tomographic (CT) scan performed 8 days
later showed regression of diffuse bilateral infiltrates (Figure 1B). She
was discharged from ICU within 14 days after admission.

A second case is a 58-year-old man, without pathological antecedent,
presented to the COVID-19 department with a history of 7 days of fever
and anosmia. Six days later, evolution was marked by the development of
dyspnea leading to acute respiratory distress and productive cough. He
was admitted to ICU for respiratory distress. Examination on ICU
admission showed that the temperature was at 38°C and that he had
tachypnea at 32 breaths per minute and hypoxemia (Spo2 at 82% under
the air room, and 94% on 8 L/min oxygen via face mask). The blood
pressure was at 120/70 mm Hg, and the heart rate was 96/min. The ECG
performed on admission, showed a sinus tachycardia at 92 per minute.
The chest CT scan obtained on ICU admission clearly showed signs
of alveolar pulmonary edema with the presence of peripheral ground
glass opacities associated with multilobe and posterior involvement
(Figure 1C). The WCC on ICU admission was at 16.2 x 10° per L with a
moderate lymphopenia at 1320 cells/mm3and a high serum CRP level at
457 mg/L. The hemoglobin level and renal function were normal. The
troponin level was less than 0.01 ug/L. Protide in the pulmonary secre-
tion was not measured. Transthoracic echocardiography showed a nor-
mal systolic function with left ventricular ejection fraction at 65% and
normal diastolic function. Therefore, the patient was diagnosed as having
pulmonary capillary leak syndrome. Under treatment the patient's health
was visibly better. A chest computed tomographic (CT) scan performed
7 days later showed a dispiriting of diffuse bilateral infiltrates (Figure 1D).
He was discharged from ICU within 8 days after admission.

In our two patients, the mode of contamination was not found,
but due to the pandemic situation, the COVID-19 virus is probably
primarily transmitted between people through respiratory droplets
and contact routes. Moreover, no other signs of capillary leak syn-
drome (edema over the leg, neither ascites) were observed in our two

cases.
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FIGURE 1 A, Computed tomographic scan of the chest of patient 1 obtained on admission to the ICU shows alveolar pulmonary edema with
the presence of peripheral ground glass opacities associated with right pleural effusion. B, Computed tomographic scan for patient 1 performed
8 days later showed regression of diffuse bilateral infiltrates with great improvement. C, Computed tomographic scan of the chest of patient 2
obtained on admission to the ICU shows alveolar pulmonary edema with the presence of peripheral ground glass opacities. D, Computed
tomographic scan for patient 2 performed 7 days later. It showed regression of diffuse bilateral infiltrates with great improvement.

ICU, intensive care unit

Acute respiratory failure due to infection with SARS-CoV-2 is due
fundamentally to direct pulmonary injury (due to the virus infection)
followed by an important inflammatory response and a secondary cyto-
kine storm leading to diffuse alveolar damage and acute respiratory
distress.* The important inflammatory response in the lung leads to en-
dothelial damage and a generalized increase in capillary permeability
leading to pulmonary capillary leak syndrome™* leading to the accumu-
lation of protein-rich pulmonary edema, even in the presence of normal
lung vascular pressure.” The endothelial cells appear swollen. This hy-
pothesis is confirmed by the histological examination of the lungs of in
patients with SARS-CoV-2.* Indeed, it showed histological signs like-
minded with ARDS," including bilateral acute changes with diffuse al-
veolar damages, vascular congestion, and extensive microvascular
damages.* Our findings support this hypothesis. In fact, lung damages
observed on chest CT-scan, exist despite a normal cardiac function in
two patients.

As there is no diagnostic test available, the positive diagnosis of
pulmonary capillary leak syndrome is an exercise of exclusion. In our
COVID-19 department, the diagnosis of pulmonary capillary leak

syndrome following COVID-19 virus infection was established by a
medical committee of six physicians of ours. The medical committee
took into consideration the presence of clinical and radiologic features
of noncardiogenic pulmonary edema and of the presence of arterial
hypoxemia. Diagnosis relies upon clinical manifestations, typical radio-
graph findings, and the documented exclusion of heart dysfunction. In
our cases, the positive diagnosis of pneumonia due to COVID-19 virus
infection was obtained on chest CT showing the presence of peripheral
ground glass opacities associated with peripheral lung opacities in our
two cases obtained on chest CT-Scan results.®

In our practice, respiratory distress due to pulmonary capillary
leak syndrome following COVID-19 infection is treated by conven-
tional oxygen therapy. However, noninvasive and/or invasive
mechanical ventilation as supportive treatment is reserved for serious
cases with severe hypoxemia. Steroids (dexamethasone 20 mg/day),
vitamin C (3 g/day), hydroxychloroquine (600 mg/day), azithromycine,
zinc, diuretics (in the absence of shock and/or hypovolemia), and
enoxaparine were equally used for all patients in the absence of
contraindications.
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We used corticosteroids during the SARS-CoV outbreak due to their
known capability to adjust a variety of involved cytokines (including IL-1,
IL-6, and TNF-a) to treat pulmonary capillary leak syndrome.® In fact,
steroid prescription helps attenuate the severe progression of COVID-19
with inhibition of cytokine storm (TNF o and IL6) by suppressing T cell
activation. Moreover, by reducing the expression of cytokines, and other
inflammatory proteins, glucocorticoids avoid the recruitment of in-
flammatory cells to sites of inflammation, reducing immunopathological
damage.” As a consequence, we think that prescribing corticosteroids in
patients suffering from pulmonary capillary leak syndrome following a
COVID-19 Virus Infection leads to a great improvement.

In summary, acute respiratory failure is a rare but major compli-
cation of COVID-19 virus infection. Although we report only two cases
with limited information, we think that this complication is due in part to
pulmonary capillary leak syndrome. Treatment is based on good oxy-
genation, intravenous corticosteroids, and other symptomatic treat-
ments. Steroids were used to treat pulmonary capillary leak syndrome.
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