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ABSTRACT 
 

Positive airway pressure ventilation systems are a therapeutic option in patients with confirmed SARS-CoV2 infection, 

who meet both clinical and biochemical criteria to be classified as moderate to severe cases, in order to avoid and / or 

delay progression to acute ventilatory failure. However, its success largely depends on a correct selection of the clinical 

setting. We present the case of a patient taken to non-invasive mechanical ventilation with slow positive end-expiratory 

pressure (PEEP) titration indicated in the event of persistent tachypnea despite correcting hypoxemia with conventional 

oxygen therapy, subsequently documenting a large mass in the anterior mediastinum, unknown to date. The patient had 

a favorable evolution from the clinical point of view. At the end, the eligibility criteria for considering the use of non-

invasive mechanical ventilation in patients with COVID-19 will be discussed in a concise manner. 
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Introduction  

The COVID-19 pandemic has become a huge challenge for the different health systems in the 

world and Colombia has not been the exception. As of August 20, 513,719 confirmed cases of the disease 

and about 16,000 deaths were registered in the country (Ministerio de Salud y Protección Social, 

República de Colombia, 2020), which places us among the most affected countries in Latin America. The 

prevention and management are very important issues to control COVID-19. Therefore, there is a great 

need for the collective efforts of the public and the government. The regular and the proper care of the 

homes and hospitals are very important to control this disaster (Ali I and Alharbi O, 2020). However, the 

other side of the pandemic has to do with chronic non-transmittable diseases, including neoplasms both 

solid tumors and hematolymphoids, which require opportunity in diagnosis and treatment to have a 

positive impact in prognostic terms (Ali I and Alharbi O, 2020; Sternberg et al., 2020). 
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On the other hand, oxygen therapy is a fundamental part of supportive treatment for patients with 

COVID-19 and acute hypoxemic ventilatory failure (Zhang et al., 2020; Tinelli et al., 2019). The different 

clinical practice guidelines recommend titrating the oxygen flow according to the severity of the 

hypoxia, suggesting starting conventional supplemental oxygen if the peripheral oxygen saturation 

(SpO2) is less than 90% and adjusting it to maintain SpO2 greater than 94% until reaching high flows 

(greater than 15 liters per minute) and later, consider other non-invasive supports that allow delaying 

and even avoiding invasive mechanical ventilation (Zhang et al., 2020), among which are the high-flow 

nasal cannula and non-invasive mechanical ventilation (NIMV) with its dynamic interfaces: oronasal 

masks, face masks or Helmet-type mask as well as a device to administer positive pressure. The choice 

of one over the other will depend on the clinical profile of the particular patient (Tinelli et al., 2019). 

Methods 

A detailed review of the clinical history was carried out, including gas variables and the images 

taken on the patient during their stay in the intermediate respiratory care unit. A literature search was 

conducted for cases similar to ours. It was decided to defer histopathological study of the mass, once it 

was transferred to the hospitalization room. 

Case Report 

A 68-year-old man with a 19-year history of colorectal cancer, stage I, requiring localized surgical 

resection in sigmoid colon with termino-terminal anastomosis, without complementary chemotherapy 

or radiotherapy. Loss of follow-up by oncology service to date. Additionally, arterial hypertension and 

dyslipidemia, in management with losartan/hydrochlorothiazide 50/12.5 mg BID and atorvastatin 40 

mg QD. He consulted to the emergency department for 7 days of non-productive or hemoptoic cough, 

associated with piercing-type chest pain and emetic episodes without hematemesis and fainting. In view 

of this clinical picture, he was asked for an electrocardiogram (EKG) and troponin i (TpI), ruling out 

symptoms of cardiogenic origin; furthermore, a simple cranial CT scan without relevant findings. 

Considering the current epidemiological context, an antigenic test for SARS-CoV2 was requested on day 

7, which was positive.  

On admission, showed marked tachypnea, with respiratory rate: 35-40 rpm, blood pressure 

137/74 mmHg, heart rate: 115 bpm, SaO2 91% with FiO 36%, without use of accessory muscles, 

requiring supplementary oxygen by simple mask at 5 L/min. Arterial gases compatible with type I 

respiratory failure, without acid-base imbalance, with a ratio PaO2/FiO2: 201, in relation to moderate 

oxygenation disorder (ARDS Definition Task Force, 2012). 
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Chest radiography with mixed opacities of alveolar predominance with extensive left parahiliary 

involvement, meeting operational definition criteria for severe COVID-19 disease, Hence was decided to 

transfer to an intermediate respiratory care unit (IRCU).  

Blood examination showed hemoleucogram with leukocytosis, neutrophilia, moderate 

lymphopenia, without thrombocytopenia (Table 1). Prognostic markers were for COVID-19 (Velavan et 

al., 2020): lactate dehydrogenase, D-dimer and ferritin were elevated.  

Table 1: Laboratory data 

Variable Values Reference range 

Leukocytes (103/mL) 16930 4400-11000 

Neutrophils (103/mL) 15190 2000-7500 

Lymphocytes (103/mL) 919 1000-4000 

Platelets (103/mL) 246000 150000-450000 

Hemoglobin (g/dL) 13.8 13-16 

C reactive protein (mg/L) 37.85 < 6 

D dimer (ng/mL) 1100 < 500 

Ferritin (mcg/L) 501 30-500 

Lactate dehydrogenase (U/L) 325.5 88-230 

Creatinine (mg/dL) 1.27 0.6-1.2 

Blood urea nitrogen (mg/dL) 20.4 8-20 

Total bilirubin (mg/dL) 0.78 0.1-1-2 

Glucose (mg/dL) 117 60-110 

ALT (U/L) 14.8 0-35 

AST (U/L) 18.9 0-35 

PO2 (mmHg) 67.5 80-100 

PCO2 (mmHg) 37 35-45 

HCO3 (meq/L) 23.1 22-26 

Table 2: Non-invasive mechanical ventilation (NPPV) parameters 

NPPV PS (cmH2O) PEEP (cmH2O) RR (rpm) SPO2 (%) VT (mL/Kg) FIO2 (%) Device 

First Cycle 

CPAP 

12 6 0 90 6 100 Oronasal mask 

Second Cycle 

CPAP 

14 10 0 95 7 70 Oronasal mask 

Table 3: High-flow nasal cannula (HFNC) parameters 

HFNC Flow (L/min) Temperature (°F) FIO2 (%) SPO2 (%) 

Adaptation Phase 60 98.6 100 94 

Maintenance Phase 50 98.6 60 97 
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Patient persisted clinically impaired, with severe oxygenation disorder, that is, with a ratio 

PaO2/FiO2: 91 mmHg, which required oxygen supplementation by reservoir mask at 15 lt/min and 

antimicrobial coverage for bacterial coninfection common germs with ampicillin/sulbactam IV was 

administered considering clinical data such as fever, unimprovement on clinical behavior, as well as 

laboratory data like leukocytosis, neutrophilia and elevated C-reactive protein. After 2 hours with 

persistent tachypnea, respiratory support with non-invasive mechanical ventilation was initiated using 

Helmet as an interface with conservative parameters as described on Table 2, with 4X4 cycles 

interspersed with a reservoir mask at 10 L/min, it was adjusted an increased PEEP and FiO2 reduction 

as showed at Table 2. The patient presented oxygenation parameters improvement with a ratio 

PaO2/FiO2: 112 mmHg, respiratory rate: 20-23 rpm, without use of accessory muscles and oxygen 

saturation (SaO2) between 95-97%. 

 

Figure 1: Angiotomography: A. Solid mass in the anterior mediastinum, homogeneous, 110x80 mm, without calcifications or 

fat components, compressing and displacing large vessels in the posterior direction, without infiltration of the same (white 

arrow). B. Extensive patchy areas of frosted glass greater than 3 cm, confluent, accompanied by extensive “cobblestone” pattern 

(black arrow) 

In order to evaluate other underlying causes of hypoxemia (Sarkar et al., 2017), angiotomography 

(angioTAC) was performed, which ruled out acute pulmonary embolism, documenting extensive patchy 

areas of frosted glass larger than 3 cm, confluent, accompanied by extensive "cobblestone" pattern and 

bilateral basal consolidations, as well as solid mass in anterior mediastinum, homogeneous, 110x80 

mm, without calcifications or fat component, compressing and displacing large vessels in posterior 

direction, without infiltration (Fig. 1). 

In view of the presence of the described radiological findings and physical examination with 

bibasal hypophonesis, crepitus in both pulmonary fields, without neck edema, without jugular 

ingurgitation at 45 degrees, palpable goiter or testicular hypotrophy. Considering the presence of mass 

in anterior mediastinum in a patient with non-invasive mechanical ventilation, it was decided to start 
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assistance with high flow nasal cannula (Tinelli et al., 2019; Helviz and Einav, 2018), in order to reduce 

dead space, improve diaphragmatic work, CO2 wash out and avoid mechanical complications by offering 

low PEEP, initial parameters were configurated as discribed on Table 3 during 6 hours, under FiO2 

titration according to SPO2. After 6 hours, a remarkable improvement on the respiratory dynamics was 

achieved, obtaining FR 25 rpm, SPO2 96% without accessory muscles use. The maintenance phase was 

completed, without achieving the release of the high flow system until 5 days later, with stable evolution 

until COVID-19 resolution. 

Discussion 

To date, there are no case reports that relate the debut of an anterior mediastinal mass in the 

same patient with a confirmed molecular diagnosis of COVID-19. There were also no reports of 

experience between ventilation with positive airway pressure in patients with lesions of these 

characteristics, so this case report is anecdotal, while allowing us to specify selection criteria for the use 

of this therapy. Only one suspected case of COVID-19 was documented in a 32-year-old man with a large 

mediastinal mass after being tested on 3 occasions for SARS-CoV2 infection, on suspicion of COVID-19, 

with a final histopathological diagnosis compatible with a germ cell tumor (O'Brien and Power, 2020) 

and the case of a patient with a known diagnosis of primary mediastinal diffuse B-cell lymphoma, who 

developed COVID after intensive chemotherapy with DA-EPOCH-R protocol (etoposide, prednisone, 

vincristine, cyclophosphamide, doxorubicin, and adjusted-dose rituximab) (Li et al., 2020). 

Although in patients with hypoxemic ventilatory failure secondary to COVID-19 infection and 

under strict monitoring, the high-flow nasal cannula (CNAF) is recommended over non-invasive 

mechanical ventilation (NIMV), since CNAF seems to be associated with a lower risk of intubation, 

nosocomial infection and greater comfort for the patients, the use of NIMV (with interface helmet) 

compared to CNAF, seems to have an improvement in the parameters of the PaO2 / FIO2 ratio (PAFI), 

inspiratory effort and dyspnea (Grieco et al., 2020x1), as in this case, where after two 4-hour cycles with 

titratable ventilator parameters, an improvement in ventilatory mechanics was achieved, but given the 

persistence of a severe oxygenation disorder due to a persistent fall in PAFI, an angiotomography to 

evaluate other causes of persistent hypoxemia, which ruled out pulmonary embolism, having as an 

incidental finding of mediastinal mass not observed in portable chest X-ray, indicating suspension of 

NIMV. 

Positive airway pressure has the benefits of reducing airway resistance, increasing the final 

volumes of pulmonary inspiration, as well as favoring alveolar recruitment, presenting as risks the 

possibility of barotrauma, so that in hypoxemic ventilatory failure it is not it is not recommended to use 
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PEEP greater than 10 mmHg, unless it is required to adjust other ventilatory parameters due to the 

patient's condition, and to maintain low tidal volume levels (Alhazzani et al., 2020; Bhimraj et al., 2020; 

Miller et al., 2020; Frat et al., 2017). 

The potential risk of transmission of the infection must also be considered, so to carry out any of 

the aforementioned interventions, a safe environment must be available to avoid contagion from other 

patients and / or health personnel, in an area that has with adequate ventilation or with negative 

pressure mechanisms, without ever dispensing with protection measures against aerosols (Jin et al., 

2020; Chawla et al., 2020). 

The following are potential clinical scenarios to consider the use of NIMV in patients with 

respiratory failure secondary to COVID-19 (Chawla et al., 2020; Nasibova and Pashayev, 2020): 

- Acute hypercapnic respiratory failure (patients with respiratory muscle fatigue and 

hypoventilation): PaCO2> 45 mm Hg, pH <7.3, PaO2 / FiO2 <200. 

- Severe exacerbation of chronic obstructive pulmonary disease (COPD), with severe respiratory 

acidosis (pH <7.30) 

- Acute cardiogenic pulmonary edema 

- Hypoxemic respiratory failure: between 15-35% patients during the first minutes or hours of 

NIV, no improvement by clinical indicators and gas exchange is observed or the procedure is poorly 

tolerated (Nasibova and Pashayev, 2020). Usually, a respiratory support session of 2-3 hours is 

sufficient to predict the success of the NIV or response to the NIV. In normal practice, the effectiveness 

of NIV therapy is obvious with a simple examination - there is a decrease in the frequency of respiratory 

movements and the work of auxiliary respiratory muscles. Objective markers of the effectiveness of 

mask ventilation are changes in arterial blood gas parameters, given by an increase in pH and a decrease 

in PaCO2. In our case, the use of a helmet as an interface for NIV administration sought to improve the 

parameters of the PaO2/FIO2 ratio (PAFI), inspiratory effort and dyspnea. 

Although the evidence to date favors the use of a high-flow nasal cannula over NIMV systems 

programmed in CPAP mode, it is clear that a one-size-fits-all approach to AHRF is misguided. Choosing 

the right noninvasive oxygen support likely requires a precision-based approach that matches a given 

strategy to the observed phenotype of AHRF coupled with incorporating clinician experience and 

comfort with each technology. For instance, perhaps lung injury that is nonresponsive to PEEP is best 

served with a trial of HFNC. Alternatively, NIV may be considered if the lung injury seems PEEP 

responsive, with milder hypoxemia (PaO2/FIO2 ratio >200) reserved for the face mask interface and 

severe hypoxemia with a prolonged need of NIV application reserved for helmet (Patel et al., 2020). 
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In our case, the patient presented even PaO2/FIO2 ratio values between 100 and 150 when NIMV 

was indicated with slow PEEP titration (6-10 cmH20), which probably prevented respiratory 

deterioration in the context of the incidental finding of a mass in the mediastinum, pending to typify. 

Conclusions 

- Intermediate respiratory care units (IRCUs) have gained notable relevance during the COVID-19 

pandemic as containment spaces for patients with a moderate to severe course of the disease, in whom 

they seek to delay the use of invasive mechanical ventilation, achieving in many cases even avoid this 

situation. 

- Although current evidence in patients with hypoxemic ventilatory failure secondary to COVID-

19 disease favors the use of CNAF over NIV under monitoring to identify the failure and the need for 

IOT, since the CNAF seems to be associated with a lower risk of intubation, nosocomial infection and 

greater comfort for patients, the use of NIV with Helmet as an interface is an alternative management in 

these patients with indication of high flow oxygen systems. 

- Clinical and gasimetric evaluation in patients with COVID-19 should be dynamic, in order to rule 

out thrombotic and infectious complications even in the course of the disease. In this process we could 

find relative contraindications for the use of positive airway pressure, such as a mediastinal mass. 
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