
1 

Characteristics, Treatment, 

Outcomes, and Cause of Death of 

Invasively Ventilated Patients with 

COVID-19 ARDS in Milan, Italy 

Online Appendix 
This appendix was part of the submitted manuscript and has 
been peer reviewed. It is posted as supplied by the authors. 

Page 

COVID-Biob Study Group Investigators ………………………………………………….. 03 

Definition of Outcomes …………………………………………………………………….. 04 

Clinical Management Protocol …………………………………………………………….. 10 

Causes of Death ……………………………………………………………………………. 16 

Table S1 ……………………………………………………………………………………... 17 

Table S2 ……………………………………………………………………………………... 19 

Table S3 ……………………………………………………………………………………... 20 

Table S4 ……………………………………………………………………………………... 21 

Table S5 ……………………………………………………………………………………... 23 

Table S6 ……………………………………………………………………………………... 25 

Table S7 ……………………………………………………………………………………... 27 

Table S8 ……………………………………………………………………………………... 30 

Figure S1 ………………………………………………………………………………….. 33 

Figure S2 ………………………………………………………………………………….. 34 

Figure S3 ………………………………………………………………………………….. 35 

Figure S4 ………………………………………………………………………………….. 36 

Figure S5 ………………………………………………………………………………….. 37 

Figure S6 ………………………………………………………………………………….. 38 

Figure S7 ………………………………………………………………………………….. 39 

Figure S8 ………………………………………………………………………………….. 40 

Figure S9 ………………………………………………………………………………….. 41 

Appendix
This appendix was part of the submitted manuscript and has been peer reviewed. It is posted as supplied 
by the authors.



2 

   

Figure S10 ………………………………………………………………………………….. 42 
 

 



3 

COVID-BIOB STUDY GROUP INVESTIGATORS 
 

Beccaria Paolo Federico, Leggieri Carlo, Mamo Daniela, Moizo Elena, Mucci Milena, Plumari 

Valentina Paola, Borghi Giovanni, Dossi Roberto, Pasculli Nicola, La Bruna Alessia, Pintaudi 

Margherita, Colnaghi Eleonora, Cristallo Edoardo, Deni Francesco, Turi Stefano, Geddo 

Alessandro, Ajello Silvia, Calabrò Maria Grazia, De Luca Monica, Di Tomasso Nora, Fano Greta, 

Franco Annalisa, Frau Giovanna, Gerli Chiara, Pieri Marina, Mucchetti Marta, Melisurgo Giulio, 

Oriani Alessandro, Di Prima Ambra Licia, Licheri Margherita, Cornero Guglielmo, Mattioli 

Cristina, Barucco Gaia, Casiraghi Giuseppina Maria, Nuzzi Massimiliano, Baiardo Redaelli 

Martina, Carcò Francesco, Castella Alberto, Dalessandro Veronica, Alba Ada Carla, Formicola 

Giuseppe Luca, Notte Carlotta, Saleh Omar, Sartini Chiara, Tamà Simona, Tornaghi Anna, Corrao 

Francesco, Recca Gaia, Denaro Giuseppe, Sordoni Stella, Cuffaro Raffaele, Ortalda Alessandro, 

Scarparo Elena, Frassanito Claudia, Filippini Martina, Lombardi Gaetano, Pallanch Ottavia, Fenu 

Giulia, Tozzi Margherita, Campofreda Irene, Marzaroli Matteo, De Donato Francesco, Ferrara 

Barbara, Ortolani Ginevra, Chiodega Isabella, Anselmi Alberto, Nisi Francesco Giuseppe, Lazzari 

Stefano, Senarighi Giacomo, Palermo Paola, Barberio Cristina, Maimeri Nicolò, Faustini Carolina, 

Valsecchi Gabriele, Di Piazza Martina, Bellantoni Antonio, Fresilli Stefano, Todaro Gabriele, 

Fedrizzi Monica, Gattarello Simone, Conte Francesca, Losi Davide, Scquizzato Tommaso, Lembo 

Rosalba, Dalessandro Giuseppe, Giardina Giuseppe, Galbiati Carola, Bozzolo Enrica, Campochiaro 

Corrado, Carlucci Michele, Cavalli Giulio, D’Angelo Armando, Davalli Alberto, Dell’Acqua 

Antonio, Della Torre Emanuel, De Luca Giacomo, Guglielmi Barbara, Scarpellini Paolo, Spessot 

Marzia, Turla Giancarlo. 

 
 



4 

DEFINITION OF OUTCOMES 

 

Bacterial pneumonia 

The CDC defines pneumonia as follows:  

• Two or more serial chest radiographs with at least one of the following (one radiograph is 

sufficient for patients with no underlying pulmonary or cardiac disease): 

o new or progressive and persistent infiltrates; or 

o consolidation; or 

o cavitation. 

• At least one of the following clinical signs: 

o fever (> 38.8°C) with no other recognized cause; or 

o leukopenia (white cell count < 4x1091-1) or leukocytosis (white cell count >12x1091-

1); or 

o for adults >70 years old, altered mental status with no other recognized cause. 

• At least one of the following clinical signs: 

o new onset of purulent sputum or change in character of sputum, or increased 

respiratory secretions, or increased suctioning requirements; 

o new onset or worsening cough, or dyspnea, or tachypnoea; 

o rales or bronchial breath sounds; 

o worsening gas exchange (hypoxemia, increased oxygen requirement, increased 

ventilator demand). 

 

Acute Respiratory Distress Syndrome 

The Berlin definition of Acute Respiratory Distress Syndrome. 

• Timing. Within one week of a known clinical insult or new or worsening respiratory 

symptoms 

And 

• Chest imaging (Chest radiograph or computed tomography scan). Bilateral opacities not fully 

explained by effusions, lobar/lung collapse or nodules 

and 

• Origin of edema. Respiratory failure not fully explained by cardiac failure or fluid overload. 

Need objective assessment (e.g. echocardiography) to exclude hydrostatic edema if no risk 

factor present 

and 



5 

• Oxygenation 

o Mild. PaO2:FIO2 between 26.7 and 40.0 kPa (200–300 mmHg) with PEEP or CPAP 

≥ 5 cmH2O. This may be delivered non-invasively in the mild acute respiratory 

distress syndrome group. 

o Moderate. PaO2:FIO2 between 13.3 and 26.6 kPa (100–200 mmHg) with PEEP ≥ 5 

cmH2O 

o Severe. PaO2:FIO2 13.3 kPa (100 mmHg) with PEEP ≥ 5 cmH2O 

o If altitude is higher than 1000 m, a correction factor should be calculated (PaO2:FiO2 

x [barometric pressure/101 kPa]). 

 

Pneumothorax 

Air in the pleural space with no vascular bed surrounding the visceral pleura 

 

Stroke / Cerebrovascular accident 

The ACS-NSQIP defines stroke as an embolic, thrombotic or hemorrhagic cerebral event with 

persistent residual motor, sensory or cognitive dysfunction (e.g. hemiplegia, hemiparesis, aphasia, 

sensory deficit, impaired memory). 

 

Acute congestive heart failure 

New in-hospital signs or symptoms of dyspnea or fatigue, orthopnea, paroxysmal nocturnal dyspnea, 

increased jugular venous pressure, pulmonary rales on physical examination, cardiomegaly or 

pulmonary vascular engorgement. 

 

Myocarditis / pericarditis 

Myocarditis should be suspected when otherwise healthy patients with no cardiac risk factors present 

with symptoms of heart failure or arrhythmias. ECG, cardiac enzymes, and cardiac imaging are not 

specific for myocarditis but can be diagnostic in the appropriate clinical setting. 

ECG can be normal or abnormal in patients with myocarditis. ST segment abnormalities are 

common and can mimic myocardial ischemia. ST segment elevation is sometimes seen but more 

common findings include nonspecific ST-T wave changes. Patients may experience conduction 

delays and atrial or ventricular arrhythmias, including sinus tachycardia, ventricular tachycardia, and 

ventricular fibrillation. Cardiac enzymes can be abnormal in patients with acute myocarditis. Cardiac 

troponin and CK-MB (creatine kinase muscle band isoenzyme) can both be elevated due to necrosis 

of cardiac myocytes. 
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Cardiac imaging can be abnormal in patients with myocarditis. Echocardiogram can be normal 

in early or mild myocarditis. Segmental wall motion abnormalities (mimicking myocardial ischemia) 

can be seen. Left ventricular dilation and systolic dysfunction can also be seen as in dilated 

cardiomyopathy. Diastolic relaxation parameters are often abnormal on echocardiography. Cardiac 

MRI is becoming increasingly important in the diagnosis of myocarditis. Cardiac MRI of patients 

with myocarditis may show a characteristic pattern of late gadolinium enhancement in the 

subepicardial and mid-myocardial walls (in contrast to ischemia where late gadolinium enhancement 

is usually subendocardial with extension to mid-myocardial and epicardial walls). Other diagnostic 

features of myocarditis on cardiac MRI are the presence of myocardial edema and myocardial 

hyperemia relative to skeletal muscle. 

 

Cardiac arrhythmia 

Arrhythmia is defined as electrocardiograph (ECG) evidence of cardiac rhythm disturbance. 

 

Cardiac ischemia / infarction 

Increase in serum cardiac biomarker values (preferably cardiac troponin) with at least one value above 

the 99th percentile upper reference limit and at least one of the following criteria: symptoms of 

ischemia; new or presumed new significant ST segment or T wave ECG changes or new left bundle 

branch block; development of pathological Q waves on ECG; radiological or echocardiographic 

evidence of new loss of viable myocardium or new regional wall motion abnormality; identification 

of an intracoronary thrombus at angiography or autopsy. 

 

Cardiac arrest 

Cardiac arrest is the sudden cessation of cardiac activity so that the victim becomes unresponsive, 

with no normal breathing and no signs of circulation. If corrective measures are not taken rapidly, 

this condition progresses to sudden death. Cardiac arrest should be used to signify an event as 

described above, that is reversed, usually by CPR and/or defibrillation or cardioversion, or cardiac 

pacing. Sudden cardiac death should not be used to describe events that are not fatal. 

 

Bacteremia 

The CDC defines laboratory confirmed bloodstream infection as one which meets at least one of the 

following criteria which should not be related to infection at another site: 

• Patient has a recognized pathogen cultured from one or more blood cultures and the organism 

cultured from blood is not related to an infection at another site; or 
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• Patient has at least one of the following signs or symptoms: fever >38.8°C, chills or 

hypotension, and at least one of the following: 

o common skin contaminant cultured from two or more blood cultures drawn on 

separate occasions; or 

o common skin contaminant cultured from at least one blood culture from a patient with 

an intravascular line, and the physician institutes appropriate antimicrobial therapy; or 

o positive blood antigen test. 

 

Other infections 

We included under this definition all secondary infection not mentioned above.  

We also included infection of unknown source, defined below: 

The CDC defines infection, source uncertain as one where there is strong clinical suspicion of 

infection but the source has not been confirmed because clinical information suggests more than one 

possible site, meeting two or more of the following criteria:  

• Core temperature < 36.8°C or > 38.8°C; and/or 

• White cell count > 12x109l-1 or < 4x109l-1; and/or 

• Respiratory rate > 20 breaths per minute or PaCO2 < 4.7 kPa (35 mmHg); and/or 

• Heart rate > 90 beats per minute. 

 

Fungal infection 

Same as for all other infections, but with fungal isolation instead of bacterial isolation. 

 

Coagulation disorder / Disseminated Intravascular Coagulation 

Disseminated intravascular coagulation is suspected in patients with unexplained bleeding or venous 

thromboembolism, especially if a predisposing condition exists. If DIC is suspected, platelet count, 

PT, PTT, plasma fibrinogen level, and plasma D-dimer levels (an indication of in vivo fibrin polymer 

generation and degradation) are obtained. 

 

Rhabdomyolysis / Myositis 

Rhabdomyolysis is suspected based on history, clinical signs, and symptoms. Confirmation is by 

laboratory testing of elevated CK. Although a cut-off threshold has not been established, a CK level 

of > 5 times the upper limit of normal is typically required for diagnosis. Other corroborating 

laboratory testing includes the presence of myoglobin in urine. Myoglobinuria is detected when 

urinary myoglobin exceeds 250 mcg/mL. Other laboratory features include rapidly rising serum 
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creatinine, hyperkalemia, hyperuricemia, hypocalcemia, or hypercalcemia, hyperphosphatemia, 

lactic acidosis, and thrombocytopenia. 

 

Acute kidney injury 

Classified and staged using KDIGO criteria or the need for renal-replacement therapy. 

 
 

Gastrointestinal hemorrhage  

Gastrointestinal bleed is defined as unambiguous clinical or endoscopic evidence of blood in the 

gastrointestinal tract. Upper gastrointestinal bleeding (or hemorrhage) is that originating proximal to 

the ligament of Treitz, in practice from the esophagus, stomach and duodenum. Lower gastrointestinal 

bleeding is that originating from the small bowel or colon. 

 

Gastrointestinal perforation 

We defined gastrointestinal perforation as intraoperative evidence of perforation or clinical signs and 

symptoms suggestive of GI perforation together with radiographic evidence of free air in the 

abdomen.   

 

Liver dysfunction 

Acute liver dysfunction was defined as elevated liver function test, possibly associated with 

coagulopathy and hepatic encephalopathy without underlying chronic liver disease, which was 

relevant enough to be reported in the medical chart. 

 

Hyperglycemia 

Blood sugar level persistently > 180 mg/dL despite insulin therapy 
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Acute limb ischemia 

Acute onset (<2 weeks) of signs/symptoms of ischemia (limb pain, pallor, paresthesia, 

poikilothermia, pulselessness, paralysis) together with echography or angiographic evidence of acute 

vascular occlusion 

 

Pulmonary embolism 

Evidence of thrombi in the arterial pulmonary vascular bed documented by contrast computed 

tomography of the chest or by echocardiography.  

We also included sudden respiratory and/or hemodynamic compromise with evidence of acute right 

ventricular dilation and dysfunction in patients with compatible history (e.g. clinical deterioration 

following patient’s movement) and no other causes.  

 

Life-threatening bleeding 

Life-threatening bleeding was defined as in the Perioperative Ischemic Evaluation (POISE) 2 trial: 

A life-threatening bleed was defined as a bleeding event that was fatal or led to: significant 

hypotension that required inotrope or vasopressor therapy, emergent (within 24 hours) surgery (other 

than superficial vascular repair), or intracranial hemorrhage. 

 

Major bleeding 

Major bleeding was defined as in the Perioperative Ischemic Evaluation (POISE) 2 trial: 

A major bleed was defined as a bleeding event that was not specified under life- threatening 

bleeding and resulted in any one of the following: 

1. a hemoglobin ≤70 g/L and the patient received a transfusion of ≥2 units of red blood cells; 

2. a hemoglobin drop of ≥50 g/L and the patient received a transfusion of ≥2 units of red blood cells; 

3. the patient received a transfusion of ≥4 units of red blood cells within a 24 hour period; 

4. any one of the following interventions (i.e., embolization, superficial vascular repair, nasal 

packing); or 

5. retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaging) bleeding. 

 

Minor bleeding 

All bleeding episodes not fulfilling definition of life-threatening or major bleeding 
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CLINICAL MANAGEMENT PROTOCOL 

Our hospital implemented the following general management protocol for patients with 

COVID-19 respiratory failure.  

 

Flow-chart for initial management of respiratory failure 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 

PaO2	<	60	mmHg	or	SpO2	<	90%	while	breathing	
room	air	

SpO2	<94%	despite	
15	L/min	O2	via	non-
rebreathing	mask	

Increase	FiO2	up	to	15	L/min	O2	via	non-rebreathing	mask	(FiO2	70-
80%)	

Target	SpO2	>94%	

Continue	treatment	
Monitor	for	
deterioration	

Start	CPAP		
Initial	parameters	FiO2	0.5,	PEEP	7.5	

cmH2O	
Target	SpO2	>	94%	

BGA	after	1h	

SpO2	<	94%	
Increase	PEEP	up	to	12	cmH2O	

BGA	after	30	min-1h	

SpO2	<	94%	and/or	PaO2/FiO2	<	
200	and	RR	>	25-30	after	1h	

Consider	intubation		

SpO2	>94%	stably	
	

SpO2	>	94%	and/or	PaO2/FiO2	
>	200	after	1h	

Continue	for	other	2h	
If	SpO2	stably	>	95%,	attempt	
return	to	non-rebreathing	mask	

and	NIV	cycles		
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Management of mechanical ventilation 

Initial settings for mechanical ventilation 

• Volume-controlled preferred over pressure-controlled 

• Tidal volume 6 (range: 4-8) mL/kg of predicted body weight 

• Respiratory rate 18-26 breaths/minute (up to 32 in case of severe respiratory acidosis) 

• PEEP/FiO2 according to ARDSnet lower PEEP/higher FiO2 table: 

 

 
 

Target parameters 

• SpO2 88-95% 

• PaO2 55-80 mmHg 

• PaCO2 up to 80 mmHg if pH > 7.25 

• Plateau airway pressure ≤ 28 cmH2O (≤ 32 cmH2O if BMI > 30) 

• Driving pressure ≤ 12-14 cmH2O (≤ 15 cmH2O if BMI > 30) 

 

If PaO2/FiO2 < 150 despite protective mechanical ventilation: 

• Neuromuscular blockade, especially if < 24h from intubation 

• Prone positioning (aiming to 16h), especially if < 72h from intubation 

• High PEEP, adjusted to target the lowest driving pressure 

• Recruitment maneuver (rescue), preferably with staircase PEEP increase 

• Inhaled pulmonary vasodilators (rescue) 

• Consider ECMO if PaO2 < 55 mmHg for 3h despite all of the above 

 

Use of neuromuscular blockade: 

• Always if basal PaO2/FiO2 < 120 

• Consider if basal PaO2/FiO2 120-150 

• Only in selected cases if basal PaO2/FiO2 > 150 

• Avoid if basal PaO2/FiO2 > 200 



12 

• Not less than 24h. Continue if PaO2/FiO2 remains < 120 

 

Prone positioning: 

• Immediate if PaO2 < 55 mmHg despite optimization of mechanical ventilation setting 

• Highly recommended if PaO2/FiO2 < 150 

• Arterial blood gas (ABG) analysis after 1h à recruitment maneuver if ABG target not 

achieved 

• Interrupt unnecessary enteral nutrition during pronation 

• Repeat pronation if worsening PaO2/FiO2 (< 150) in supine position 

• Aim to 16 h prone position 

 

Weaning from mechanical ventilation 

Consider weaning if: 

• No fever 

• Inflammatory markers (e.g. C-reactive protein) clearly down trending 

• PEEP < 12 cmH2O 

• FiO2 ≤ 0.5 

• PaO2/FiO2 > 150 

 

Decrease FiO2 first until FiO2 = 0.6, then PEEP until PEEP = 10 cmH2O. Below FiO2 = 0.6 and 

PEEP = 10 cmH2O use ARDSnet table backward 

 

Routine laboratory tests 

At admission: 

• Full blood count 

• Liver and kidney function tests 

• Coagulation including d-dimer and fibrinogen 

• NT-proBNP, troponin T, LDH, CK 

• C-reactive protein, procalcitonin 

• Blood culture and bronchial aspirate culture if > 48 h in hospital 

• Urine culture if clinically indicated 

• Urine antigen for L. pneumophila and S. pneumoniae 
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Daily: 

• Full blood count 

• Liver and kidney function tests 

• Coagulation including d-dimer and fibrinogen 

• NT-proBNP, troponin T, LDH, CK 

• C-reactive protein, procalcitonin 

• Ferritin 

 

Cultures: 

• Bronchial aspirate at least once weekly 

• Blood culture if fever > 38°C or signs of infection with raising procalcitonin 

• Non-SARS-CoV-2 respiratory viruses if signs of viral pneumonia and SARS-CoV-2 

testing repetitively negative 

• Avoid bronchoalveolar lavage if possible, to reduce risk of aerosolization 

 

SARS-CoV-2 nasopharyngeal swab: 

• Every five days for unstable patients 

• Every 48 h for patients in respiratory weaning 

• Every 48 h if negative. After two consecutive negative tests at least 48 h apart patients 

are considered SARS-CoV-2-negative and can be transferred to a non-COVID-19 ward, 

and antiviral therapy interrupted 

 

Pharmacologic treatment 

Antiviral therapy 

For every patient unless specific contraindications: 

• Hydroxychloroquine 200 mg BD orally 

• Darunavir/Cobicistat 800/150 mg daily orally 

For selected patients with severe disease: 

• Remdesivir 200 mg daily i.v. on day 1, then 100 mg i.v. daily until day 10-14 as 

compassionate therapy 
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We initially administered Lopinavir/Ritonavir, 400/100 mg BD orally, to all patients without 

contraindications. Administration of Lopinavir/Ritonavir was interrupted after publication of a 

randomized controlled trial showing no benefit in patients with COVID-19.  

 

Immunosuppressive therapy 

Evaluated on a case-by-case basis together with immunologists and infectious disease 

specialists.  

In the ICU we initially administered Anakinra 200 mg s.c. BD to all patients without 

contraindications to dampen systemic inflammation. Subsequently, in patients  who displayed 

an hyper inflammatory laboratory profile (as defined by a serum C-reactive protein level greater 

than 15x UNL or a ferritin greater than 2.5x UNL) we started using Tocilizumab 8mg/kg (up 

to 400 mg) iv single administration followed by a repeated dose 24 h later if respiratory function 

worsened. If patients presented specific contraindications to IL6 blocking agents (such as but 

not limited to history of diverticulitis) and/or if there was evidence or clinical suspicion of 

bacterial superinfection, patients with an hyperinflammatory status (as above defined) were 

treated with Anakinra 8-10 mg/kg i.v. into two divided doses. 

 

Steroids 

We initially administered methylprednisolone 1 mg/kg i.v. to all patients without 

contraindications. We then started to administer methylprednisolone in selected cases, if no 

other immunosuppressive agents were used. Hydrocortisone 50 mg i.v. QID was used in 

refractory septic shock, as per Surviving Sepsis Campaign/ESICM/SCCM guidelines  

 

Antibiotic coverage 

All patients received an initial empiric antibiotic coverage for community acquired/hospital 

acquired pneumonia. 

For patients admitted from home, without previous antibiotic exposure: 

• Ceftriaxone 2 g i.v. daily 

• Azithromycin 500 mg i.v. daily until negativization of urine antigen for L. pneumophila 

For patients with negative cultures and decreasing inflammatory markers ceftriaxone was 

discontinued after 6 days of therapy 

 

In case of persistently high/raising inflammatory markers (especially procalcitonin), upgrade 

therapy to piperacillin/tazobactam + linezolid or meropenem alone was considered. For patients 



15 

with previous antibiotic coverage or admitted from other healthcare institutions, initial 

empirical antibiotic coverage was decided on an individual basis depending on previous 

antibiotic exposure and risk factors for specific pathogens 

 

Venous thrombosis prophylaxis 

We initially used enoxaparin 4000-6000 IU s.c. daily unless specific indications for therapeutic 

anticoagulation (e.g. mechanical heart valve, ECMO, or CRRT). After becoming aware of 

reports of arterial and venous thromboembolic episodes, we switched to therapeutic 

anticoagulation with s.c. enoxaparin, i.v. unfractionated heparin, or i.v. bivalirudin for all 

patients. 
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CAUSES OF DEATH 

Of the 17 patients who died, one developed refractory cardiogenic shock due to ST-segment 

elevation myocardial infarction, two had massive pulmonary embolism, two died of refractory 

hypoxia, and one from pneumomediastinum. The remaining 11 (64.7%) patients died of 

multiple organ failure (MOF). In particular, five had a superimposed bacterial infection, one a 

superimposed fungal infection, one developed cardiogenic shock, two developed MOF and 

refractory shock as a consequence of COVID-19 alone, and two developed septic shock 

together with myocardial dysfunction.  
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Table S1 - Clinical Characteristics of the Patients at Baseline 
 Patients (n = 73) 

Age, years 61 (54 – 69) 

Male gender – no. (%) 61 (83.6) 

Body mass index, kg/m2,a 26.8 (24.8 – 30.9) 

   Normal – no. (%) 10 / 52 (19.2) 

   Overweight – no. (%) 27 / 52 (51.9) 

   Obesity class 1 – no. (%) 8 / 52 (15.4) 

   Obesity class 2 – no. (%) 6 / 52 (11.5) 

   Obesity class 3 – no. (%) 1 / 52 (1.9) 

Healthcare worker – no. (%) 3 (4.1) 

Coexisting disorder – no. (%)  

   Hypertension 36 / 68 (52.9) 

   Diabetes 9 / 66 (13.6) 

   Coronary artery disease 2 / 67 (3.0) 

   Cardiac arrhythmias 6 / 67 (9.0) 

   Cerebrovascular disease 2 / 67 (3.0) 

   Chronic respiratory disease* 1 / 67 (1.5) 

   Asthma 3 / 67 (4.5) 

   Chronic obstructive pulmonary disease 2 / 67 (3.0) 

   Chronic neurological disease** 2 / 66 (3.0) 

   Moderate/severe chronic kidney diseaseb 5 / 65 (7.7) 

   Solid tumor 2 / 63 (3.2) 

   Tobacco smoker  

     Current 1 / 54 (1.9) 

     Former 2 / 54 (3.7) 

Medications on chronic use – no. (%)  

   Angiotensin converting enzyme inhibitors 8 / 62 (12.9) 

   Angiotensin 2 receptor blockers 11 / 62 (17.7) 

   Calcium channel blockers 6 / 62 (9.7) 

   Beta-blockers 11 / 62 (17.7) 

   Vitamin-K antagonists 1 / 63 (1.6) 

   Novel oral anticoagulants 1 / 63 (1.6) 

   Anti-arrhythmic 5 / 63 (7.9) 

   Aspirin 8 / 65 (12.3) 

   Other antiaggregant 3 / 63 (4.8) 

   Statins 8 / 64 (12.5) 

   Corticosteroids 2 / 63 (3.2) 
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Table S1 - Clinical Characteristics of the Patients at Baseline 
 Patients (n = 73) 
Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding 
* excluding asthma and chronic obstructive pulmonary disease 
** excluding dementia and cerebrovascular disease 
a body mass index is the in kilograms divided by the square of the height in meters 
b on dialysis, post kidney transplant, uremia or creatinine > 3 mg/dL 
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Table S2 - Additional Clinical Characteristics at Hospital Admission 
 Patients (n = 73) 

History of symptoms – no. (%)  

   Wheezing 1 / 43 (2.3) 

   Chest pain 3 / 48 (6.2) 

   Syncope 1 / 46 (2.2) 

   Abdominal pain 2 / 46 (4.3) 

   Nausea and vomiting 3 / 47 (6.4) 

   Diarrhea  4 / 46 (8.7) 

Imaging – no. (%)  

   Chest radiography  

     Infiltrates  73 (100.0) 

       Up-left 53 / 71 (74.6) 

       Up-right 47 / 71 (66.2) 

       Down-left 67 / 71 (94.4) 

       Down-right 63 / 71 (88.7) 

Laboratory tests  

   Neutrophil count, % 83.7 (79.5 – 88.0) 

   Hematocrit, % 40.0 (36.2 – 43.1) 

   Platelets, x103 per mm3 202 (146 – 287) 

   Prothrombin time, seconds 14.4 (13.3 – 15.4) 

   International normalized ratio 1.1 (1.0 – 1.2) 

   Activated partial thromboplastin time, seconds  30.3 (27.4 – 31.7) 

   Renin level, mcUI/L 21.8 (18.8 – 439.1) 

   N-terminal pro b-type Natriuretic Peptide, pg/mL 380.0 (188.0 – 906.0) 

   Troponin T, ng/L  17.6 (10.1 – 26.9) 

   Creatinine phosphokinase, U/L 128.0 (101.0 – 471.0) 

   Lactate dehydrogenase, U/L  469.5 (366.2 – 616.0) 

   Aspartate aminotransferase, U/L 54.0 (40.0 – 81.5) 

   Alanine aminotransferase, U/L 41.0 (32.0 – 63.8) 

   Glucose, mg/dL 132.0 (114.0 – 177.0) 

   Sodium, mmol/L 136.3 (133.7 – 138.8) 

   Potassium, mmol/L 4.0 (3.6 – 4.5) 

   Ionized calcium, mmol/L 1.1 (1.1 – 2.0) 

   Chloride, mmol/L 101.0 (98.0 – 103.0) 

   Pro-calcitonin, mg/L 0.9 (0.4 – 2.8) 

   Albumin, g/dL 22.4 (19.5 – 28.8) 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding. 
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Table S3 - Additional Daily Laboratory Data 
 Patients (n = 73) 

 Day 01 Day 02 Day 03 

Hemoglobin, g/dL 12.5 (11.5 – 13.5) 12.4 (11.0 – 13.8) 12.2 (11.0 – 13.7) 

White blood cell count, x103 per mm3 9.2 (7.0 – 12.9) 9.1 (6.4 – 12.4) 10.1 (7.3 – 12.8) 

Lymphocyte count, x103 per mm3 0.66 (0.50 - 0.89) 0.67 (0.37 - 0.78) 0.67 (0.43 - 0.93) 

Platelets, x103 per mm3 231.0 (176.5 – 305.0) 241.0 (174.0 – 349.0) 233.0 (174.5 – 333.0) 

N-terminal pro b-type Natriuretic Peptide, pg/mL 173.5 (64.8 – 656.0) 334.0 (136.5 – 790.8) 373.0 (134.5 – 618.5) 

D-dimer, µg/m* 10.1 (5.0 – 23.8) 7.5 (2.0 – 16.2) 6.6 (2.7 – 18.7) 

Aspartate aminotransferase, U/L 58.0 (44.0 – 83.0) 56.0 (42.0 – 75.5) 52.5 (43.5 – 85.8) 

Alanine aminotransferase, U/L 43.5 (33.2 – 65.0) 45.0 (29.0 – 57.0) 43.0 (31.0 – 53.0) 

Total bilirubin, mg/dL 1.0 (0.6 – 1.6) 1.1 (0.6 – 2.0) 1.2 (0.7 – 2.0) 

Urea, mg/dL 54.0 (38.0 – 79.0) 62.0 (44.0 – 91.0) 68.5 (54.0 – 103.0) 

Lactate, mmol/L 1.7 (1.3 – 2.2) 1.8 (1.4 – 2.4) 1.9 (1.5 – 2.3) 

Creatinine, mg/dL 1.14 (0.92 – 1.48) 1.22 (1.04 – 1.82) 1.40 (1.02 – 1.96) 

Pro-calcitonin, mg/L 1.4 (0.6 – 2.3) 0.8 (0.6 – 3.6) 1.0 (0.5 – 4.3) 

C-reactive protein, g/dL 204.6 (146.9 – 279.3) 228.6 (129.2 – 285.8) 186.2 (100.0 – 274.0) 

Data are median (quartile 25% - quartile 75%) or No (%). To convert the values for urea to BUN, divide by 2.14 
* available only in 10 patients (13.7%) in day 1, 14 patients (19.2%) in day 2 and 19 patients (26.0%) in day 3 
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Table S4 - Time Until Development of Complications 
 Patients (n = 73) 

Bacterial pneumonia – no. (%) 9 (12.3) 

   Time from hospital admission until development, days 8.0 (5.2 – 9.8) 

   Time from COVID-19 diagnosis until development, days 8.5 (7.0 – 15.8) 

   Time from symptoms onset until development, days 20.5 (12.0 – 30.0) 

Acute respiratory distress syndrome – no. (%) 73 (100.0) 

   Time from hospital admission until development, days 1.0 (0.0 – 4.0) 

   Time from COVID-19 diagnosis until development, days 2.0 (0.0 – 4.0) 

   Time from symptoms onset until development, days 9.0 (6.0 – 11.8) 

Pneumothorax or pneumomediastinum – no. (%) 7 (9.6) 

   Time from hospital admission until development, days 7.5 (5.0 – 11.0) 

   Time from COVID-19 diagnosis until development, days 11.5 (6.8 – 15.2) 

   Time from symptoms onset until development, days 14.0 (11.0 – 18.0) 

Stroke – no. (%) 1 (1.4) 

   Time from hospital admission until development, days 14.0 (14.0 – 14.0) 

   Time from symptoms onset until development, days 19.0 (19.0 – 19.0) 

Heart failure – no. (%) 7 (9.6) 

   Time from hospital admission until development, days 6.0 (4.0 – 7.2) 

   Time from COVID-19 diagnosis until development, days 5.5 (4.0 – 6.2) 

   Time from symptoms onset until development, days 10.0 (8.2 – 11.2) 

Cardiac arrhythmia – no. (%) 15 (20.5) 

   Time from hospital admission until development, days 7.0 (2.0 – 8.0) 

   Time from COVID-19 diagnosis until development, days 7.0 (2.0 – 8.0) 

   Time from symptoms onset until development, days 12.0 (10.0 – 15.5) 

Acute myocardial infarction – no. (%) 1 (1.4) 

   Time from hospital admission until development, days 1.0 (1.0 – 1.0) 

   Time from COVID-19 diagnosis until development, days 1.0 (1.0 – 1.0) 

   Time from symptoms onset until development, days 2.0 (2.0 – 2.0) 

Cardiac arrest – no. (%) 6 (8.2) 

   Time from hospital admission until development, days 6.0 (4.0 – 11.0) 

   Time from COVID-19 diagnosis until development, days 6.0 (4.0 – 10.0) 

   Time from symptoms onset until development, days 7.0 (6.0 – 13.0) 

Bacteremia – no. (%) 27 (37.0) 

   Time from hospital admission until development, days 7.5 (5.0 – 11.5) 

   Time from COVID-19 diagnosis until development, days 7.0 (5.8 – 11.0) 

   Time from symptoms onset until development, days 15.0 (10.0 – 19.2) 

Other secondary infection– no. (%) 3 (4.1) 
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Table S4 - Time Until Development of Complications 
 Patients (n = 73) 

   Time from hospital admission until development, days 10.0 (6.5 – 14.0) 

   Time from COVID-19 diagnosis until development, days 10.0 (7.5 – 13.5) 

   Time from symptoms onset until development, days 14.0 (10.0 – 18.0) 

Disseminated intravascular coagulation – no. (%) 2 (2.7) 

   Time from hospital admission until development, days 6.5 (3.8 – 9.2) 

   Time from COVID-19 diagnosis until development, days 6.5 (3.8 – 9.2) 

   Time from symptoms onset until development, days 12.0 (7.0 – 17.0) 

Transfusion of > 2 units of red blood cell – no. (%) 25 (34.2) 

   Time from hospital admission until development, days 7.0 (3.0 – 13.0) 

   Time from COVID-19 diagnosis until development, days 9.5 (2.2 – 15.5) 

   Time from symptoms onset until development, days 16.5 (9.8 – 25.0) 

Rhabdomyolysis – no. (%) 2 (2.7) 

   Time from hospital admission until development, days 2.0 (2.0 – 2.0) 

   Time from COVID-19 diagnosis until development, days 2.0 (2.0 – 2.0) 

   Time from symptoms onset until development, days 5.0 (5.0 – 5.0) 

Acute kidney injury – no. (%) 55 (75.3) 

   Time from hospital admission until development, days 6.0 (3.0 – 8.0) 

   Time from COVID-19 diagnosis until development, days 5.5 (2.8 – 8.8) 

   Time from symptoms onset until development, days 13.0 (10.8 – 17.5) 

Minor gastrointestinal hemorrhage or perforation – no. (%) 2 (2.7) 

   Time from hospital admission until development, days 5.5 (4.8 – 6.2) 

   Time from COVID-19 diagnosis until development, days 3.0 (3.0 – 3.0) 

   Time from symptoms onset until development, days 9.0 (6.0 – 12.0) 

Liver dysfunction – no. (%) 16 (21.9) 

   Time from hospital admission until development, days 6.5 (4.5 – 8.2) 

   Time from COVID-19blee diagnosis until development, days 6.0 (2.0 – 8.0) 

   Time from symptoms onset until development, days 11.5 (10.0 – 14.2) 

Hyperglycemia – no. (%) 14 (19.2) 

   Time from hospital admission until development, days 2.0 (1.0 – 2.0) 

   Time from COVID-19 diagnosis until development, days 2.0 (0.0 – 3.0) 

   Time from symptoms onset until development, days 8.0 (3.0 – 12.0) 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding 
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Table S5 - Univariable Assessment of Predictors of Survival at the Longest Follow-up* 

 
Survivors 
(n = 56) 

Non–Survivors 
(n = 17) 

Absolute Difference 
(95% confidence interval) 

p value 

Baseline clinical characteristics     

   Age, years 60 (53 – 65) 67 (66 – 71) -7.99 (-13.02 to -2.97)b 0.002 

   Body mass index, kg/m2,a 27.5 (24.8 – 30.9) 26.2 (25.3 – 28.3) 1.32 (-1.77 to 4.41)b 0.39 

Coexisting disorder – no. (%)     

   Hypertension  22 (43.1) 14 (82.4) 0.16 (0.03 to 0.57)c 0.009 

   Diabetes mellitus  6 (12.2) 3 (17.6) 0.65 (0.15 to 3.40)c 0.58 

Medications on chronic use – no. (%)     

   Angiotensin converting enzyme inhibitors  5 (10.2) 3 (23.1) 0.38 (0.08 to 2.09)c 0.23 

   Angiotensin 2 receptor blockers  8 (16.3) 3 (23.1) 0.65 (0.15 to 3.37)c 0.57 

Duration from symptoms, days     

   To hospital admission 6.5 (4.0 – 10.0) 4.0 (2.8 – 8.5) 2.36 (0.00 to 4.71)b 0.050 

   To intensive care unit admission 10.0 (7.0 – 13.8) 6.0 (3.8 – 9.2) 3.35 (0.38 to 6.31)b 0.028 

Vital signs at hospital admission     

   Temperature, ºC 38.0 (37.4 – 38.7) 38.0 (37.5 – 38.9) -0.24 (-1.04 to 0.57)b 0.55 

   SpO2, % 94 (88 – 96) 87 (79 – 95) 6.48 (0.55 to 12.41)b 0.033 

   Systolic blood pressure, mmHg 125 (115 – 136) 140 (123 – 148) -12.00 (-25.51 to 1.50)b 0.080 

   Respiratory rate, breaths per minute 29 (25 – 35) 28 (23 – 30) 1.49 (-5.24 to 8.22)b 0.66 

History of symptoms – no. (%)     

   Shortness of breath 35 (71.4) 10 (83.3) 0.50 (0.07 to 2.21)c 0.41 

Laboratory tests at hospital admission     

   Lymphocyte count, x103 per mm3 0.78 (0.58 – 1.02) 0.77 (0.60 – 0.93) 0.03 (-0.14 to 0.19)b 0.76 

   Creatinine, mg/dL 1.10 (0.86 – 1.27) 1.25 (0.92 – 1.78) -0.21 (-0.72 to 0.30)b 0.41 
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Table S5 - Univariable Assessment of Predictors of Survival at the Longest Follow-up* 

 
Survivors 
(n = 56) 

Non–Survivors 
(n = 17) 

Absolute Difference 
(95% confidence interval) 

p value 

   Lactate, mmol/L 1.4 (1.1 – 1.8) 2.2 (1.5 – 3.8) -0.80 (-2.05 to 0.45)b 0.21 

   C-reactive protein, mg/dL 180.3 (110.2 – 255.5) 265.4 (144.2 – 375.4) -145.71 (-358.42 to 67.00)b 0.17 

Ventilatory variables in the first three days     

   Median PaO2 / FiO2 148.8 (111.8 – 180.6) 124.3 (107.1 – 158.0) 24.00 (-5.46 to 53.46)b 0.11 

     Change in PaO2 / FiO2 at day 3 44.2 (-2.1 – 81.8) 19.7 (-8.7 – 50.3) 19.51 (-22.41 to 61.42)b 0.35 

   Median tidal volume, mL/kg predicted body weight 6.7 (6.0 – 7.5) 6.6 (6.2 – 7.4) 0.01 (-0.84 to 0.86)b 0.98 

   Median positive-end expiratory pressure, cmH2O 12 (10 – 14) 12 (10 – 13) 0.43 (-0.78 to 1.64)b 0.48 

Additional support in the first three days     

   Use of prone positioning – no. (%) 35 (63.6) 11 (64.7) 0.95 (0.29 to 2.92)c 0.94 

     Median duration of each section, hours 13 (9 – 18) 15 (11 – 17) -1.08 (-5.76 to 3.59)b 0.64 

   Use of extracorporeal membrane oxygenation – no. (%) 4 (7.3) 0 (0.0) --- --- 

   Use of vasopressors – no. (%) 52 (94.5) 17 (100.0) --- --- 

   Use of neuromuscular blocking agents – no. (%) 47 (85.5) 14 (82.4) 1.26 (0.25 to 5.04)c 0.76 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding. To convert the values for creatinine to µmol per liter, multiply by 88.4 
* April 2nd, 2020 
a body mass index is the in kilograms divided by the square of the height in meters 
b effect estimate is median difference from a quantile regression based on the asymmetric Laplace distribution 
c effect estimate is odds ratio from a generalized linear model with binomial distribution  
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Table S6 - Univariable Assessment of Predictors of Being Discharged Alive from the Intensive Care Unit at the Longest Follow-up* 

 
Discharged Alive 

(n = 23) 
Non–Discharged 

(n = 50) 
Absolute Difference 

(95% confidence interval) 
p value 

Baseline clinical characteristics     

   Age, years 54 (47 – 60) 65 (60 – 70) -11.12 (-15.08 to -7.15)b < 0.001 

   Body mass index, kg/m2,a 27.5 (24.7 – 30.5) 26.7 (25.5 – 30.9) 0.87 (-2.77 to 4.52)b 0.63 

Coexisting disorder – no. (%)     

   Hypertension  10 (45.5) 26 (56.5) 0.64 (0.23 to 1.78)c 0.39 

   Diabetes mellitus  1 (5.0) 8 (17.4) 0.25 (0.01 to 1.51)c 0.21 

Medications on chronic use – no. (%)     

   Angiotensin converting enzyme inhibitors  2 (9.1) 6 (15.0) 0.57 (0.08 to 2.74)c 0.51 

   Angiotensin 2 receptor blockers  4 (18.2) 7 (17.5) 1.05 (0.25 to 3.97)c 0.95 

Duration from symptoms, days     

   To hospital admission 5.5 (4.0 – 9.5) 6.0 (4.0 – 10.0) 0.00 (-2.34 to 2.33)b 0.99 

   To intensive care unit admission 9.0 (7.0 – 13.5) 9.0 (6.0 – 13.0) 0.32 (-3.03 to 3.66)b 0.85 

Vital signs at hospital admission     

   Temperature, ºC 38.1 (36.9 – 38.6) 38.0 (37.5 – 38.8) 0.19 (-0.64 to 1.02)b 0.65 

   SpO2, % 95 (92 – 97) 90 (84 – 96) 5.00 (0.73 to 9.27)b 0.023 

   Systolic blood pressure, mmHg 125 (120 – 135) 130 (115 – 145) -5.15 (-15.84 to 5.55)b 0.34 

   Respiratory rate, breaths per minute 26 (23 – 33) 30 (26 – 34) -3.42 (-8.64 to 1.81)b 0.19 

History of symptoms – no. (%)     

   Shortness of breath 12 (66.7) 33 (76.7) 0.61 (0.18 to 2.11)c 0.42 

Laboratory tests at hospital admission     

   Lymphocyte count, x103 per mm3 0.80 (0.56 – 1.04) 0.76 (0.58 – 0.91) 0.05 (-0.20 to 0.30)b 0.68 

   Creatinine, mg/dL 1.10 (0.74 – 1.26) 1.10 (0.90 – 1.46) 0.01 (-0.26 to 0.27)b 0.95 
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Table S6 - Univariable Assessment of Predictors of Being Discharged Alive from the Intensive Care Unit at the Longest Follow-up* 

 
Discharged Alive 

(n = 23) 
Non–Discharged 

(n = 50) 
Absolute Difference 

(95% confidence interval) 
p value 

   Lactate, mmol/L 1.1 (1.0 – 1.5) 1.7 (1.3 – 2.6) -0.58 (-1.18 to 0.02)b 0.059 

   C-reactive protein, mg/dL 147.2 (48.8 – 261.1) 202.6 (116.3 – 268.6) -68.68 (-218.09 to 80.74)b 0.36 

Ventilatory variables in the first three days     

   Median PaO2 / FiO2 175.0 (133.1 – 201.2) 123.4 (92.3 – 158.0) 51.36 (22.33 to 80.39)b 0.001 

     Change in PaO2 / FiO2 at day 3 57.0 (12.9 – 101.2) 23.8 (-9.6 – 56.3) 33.03 (-3.69 to 69.88)b 0.077 

   Median tidal volume, mL/kg predicted body weight 6.2 (5.9 – 7.0) 6.7 (6.1 – 7.5) -0.42 (-1.25 to 0.42)b 0.32 

   Median positive-end expiratory pressure, cmH2O 12 (12 – 14) 12 (10 – 14) 0.65 (-0.71 to 2.01)b 0.34 

Additional support in the first three days     

   Use of prone positioning – no. (%) 16 (69.6) 30 (61.2) 1.45 (0.51 to 4.36)c 0.49 

     Median duration of each section, hours 13 (8 – 19) 14 (11 – 17) -0.26 (-6.77 to 6.26)b 0.94 

   Use of extracorporeal membrane oxygenation – no. (%) 0 (0.0) 4 (8.2) --- --- 

   Use of vasopressors – no. (%) 21 (91.3) 48 (98.0) 0.22 (0.01 to 2.40)c 0.22 

   Use of neuromuscular blocking agents – no. (%) 18 (78.3) 43 (87.8) 0.50 (0.13 to 1.94)c 0.30 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding. To convert the values for creatinine to µmol per liter, multiply by 88.4 
* April 2nd, 2020 
a body mass index is the in kilograms divided by the square of the height in meters 
b effect estimate is median difference from a quantile regression based on the asymmetric Laplace distribution 
c effect estimate is odds ratio from a generalized linear model with binomial distribution  
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Table S7 - Comparison of Hypertensive Patients Receiving or Not ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitors or ARB 

(n = 18) 
Hypertension Only 

(n = 18) 
Absolute Difference 

(95% confidence interval) 
p value 

Baseline clinical characteristics     

   Age, years 66 (61 – 71) 67 (62 – 70) -0.56 (-6.70 to 5.59)b 0.86 

   Body mass index, kg/m2,a 26.8 (24.2 – 30.5) 28.2 (25.7 – 33.2) -1.51 (-7.51 to 4.50)b 0.62 

Coexisting disorder – no. (%)     

   Hypertension  18 (100.0) 18 (100.0) --- --- 

   Diabetes mellitus  1 (5.9) 3 (16.7) 0.31 (0.01 to 2.75)c 0.34 

Medications on chronic use – no. (%)     

   Angiotensin converting enzyme inhibitors  8 (44.4) 0 (0.0) --- --- 

   Angiotensin 2 receptor blockers  11 (61.1) 0 (0.0) --- --- 

Duration from symptoms, days     

   To hospital admission 6.0 (3.5 – 9.5) 6.0 (4.0 – 10.0) 0.07 (-3.44 to 3.59)b 0.96 

   To intensive care unit admission 8.0 (6.5 – 13.0) 8.0 (4.8 – 10.2) 0.81 (-4.01 to 5.63)b 0.74 

Vital signs at hospital admission     

   Temperature, ºC 38.1 (37.2 – 38.9) 37.6 (37.0 – 38.2) 0.43 (-0.76 to 1.61)b 0.47 

   SpO2, % 92.0 (88.0 – 96.0) 95.0 (85.0 – 96.0) -2.31 (-10.70 to 6.08)b 0.58 

   Systolic blood pressure, mmHg 127 (114 – 143) 135 (120 – 150) -5.55 (-24.57 to 13.47)b 0.56 

   Respiratory rate, breaths per minute 30 (28 – 36) 24 (23 – 30.0) 4.79 (-3.60 to 13.18)b 0.26 

History of symptoms – no. (%)     

   Shortness of breath 12 (80.0) 15 (93.8) 0.27 (0.01 to 2.39)c 0.28 

Laboratory tests at hospital admission     

   Lymphocyte count, x103 per mm3 0.64 (0.56 – 0.98) 0.76 (0.65 – 0.97) -0.12 (-0.36 to 0.12)b 0.32 

   Creatinine, mg/dL 1.25 (0.84 – 1.50) 1.31 (0.96 – 1.95) -0.06 (-0.59 to 0.46)b 0.82 
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Table S7 - Comparison of Hypertensive Patients Receiving or Not ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitors or ARB 

(n = 18) 
Hypertension Only 

(n = 18) 
Absolute Difference 

(95% confidence interval) 
p value 

   Lactate, mmol/L 1.4 (1.1 – 1.6) 1.5 (1.1 – 2.6) -0.61 (-1.69 to 0.47)b 0.26 

   C-reactive protein, mg/dL 147.2 (112.8 – 247.7) 254.8 (166.6 – 290.0) -100.82 (-308.79 to 107.15)b 0.33 

Ventilatory variables in the first three days     

   Median PaO2 / FiO2 146.6 (126.8 – 182.1) 123.4 (107.1 – 158.0) 22.53 (-11.89 to 56.96)b 0.19 

     Change in PaO2 / FiO2 at day 3 53.6 (4.00 – 90.80) 31.6 (4.70 – 83.80) 15.86 (-38.24 to 69.96)b 0.56 

   Median tidal volume, mL/kg predicted body weight 6.7 (6.1 – 8.1) 6.7 (6.2 – 7.4) 0.08 (-1.23 to 1.38)b 0.90 

   Median positive-end expiratory pressure, cmH2O 12 (11 – 14) 12 (12 – 14) -0.26 (-2.50 to 1.99)b 0.82 

Additional support in the first three days     

   Use of prone positioning – no. (%) 12 (66.7) 13 (76.5) 0.62 (0.13 to 2.69)c 0.52 

     Median duration of each section, hours 14 (6 – 17) 13 (10 – 17) -0.12 (-8.14 to 7.89)b 0.98 

   Use of extracorporeal membrane oxygenation – no. (%) 1 (5.6) 0 (0.0) --- --- 

   Use of vasopressors – no. (%) 17 (94.4) 17 (100.0) --- --- 

   Use of neuromuscular blocking agents – no. (%) 13 (72.2) 15 (88.2) 0.35 (0.04 to 1.91)c 0.25 

Clinical Outcomes     

   Patients still in intensive care unit 7 (38.9) 5 (27.8) 1.65 (0.41 to 7.05)c 0.48 

   Discharged from the ICU alive 6 (33.3) 4 (22.2) 1.75 (0.40 to 8.28)c 0.46 

     Day 7 mortality 2 (11.1) 3 (16.7) 0.63 (0.07 to 4.28)c 0.63 

     Intensive care unit mortality 5 (27.8) 7 (38.9) 0.60 (0.14 to 2.43)c 0.48 

     Hospital mortality 5 (27.8) 9 (50.0) 0.38 (0.09 to 1.49)c 0.18 

   Intensive care unit length of stay, days 8.5 (8.0 – 11.8) 10.0 (8.0 – 13.8) -1.56 (-4.73 to 1.61)b 0.33 

   Hospital length of stay, days 15.0 (12.2 – 20.2) 13.0 (10.2 – 21.2) 1.14 (-4.48 to 6.76)b 0.68 

   Duration of mechanical ventilation, days 8.1 (7.3 – 10.9) 10.0 (8.0 – 13.8) -1.30 (-4.07 to 1.48)b 0.35 
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Table S7 - Comparison of Hypertensive Patients Receiving or Not ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitors or ARB 

(n = 18) 
Hypertension Only 

(n = 18) 
Absolute Difference 

(95% confidence interval) 
p value 

Support at the latest follow-up – no. (%)     

   Extracorporeal membrane oxygenation 2 (11.1) 0 (0.0) --- --- 

   Tracheostomy** 3 (16.7) 2 (11.8) 1.50 (0.22 to 12.66)c 0.68 

   Prone positioning 13 (72.2) 13 (76.5) 0.80 (0.16 to 3.70)c 0.77 

   Renal replacement therapy** 3 (16.7) 6 (35.3) 0.37 (0.07 to 1.71)c 0.22 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding. To convert the values for creatinine to µmol per liter, multiply by 88.4 
ACE: angiotensin converting enzyme; ARB: angiotensin II receptor blocker 
* April 2nd, 2020 
** collected for seven days of follow-up only 
a body mass index is the in kilograms divided by the square of the height in meters 
b effect estimate is median difference from a quantile regression based on the asymmetric Laplace distribution 
c effect estimate is odds ratio from a generalized linear model with binomial distribution 
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Table S8 - Comparison of Hypertensive Patients Receiving ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitorsπ 

(n = 7) 
ARB 

(n = 10) 
Absolute Difference 

(95% confidence interval) 
p value 

Baseline clinical characteristics     

   Age, years 71 (66 – 72) 63 (60 – 69) 7.87 (-3.81 to 19.55)b 0.18 

   Body mass index, kg/m2,a 29.4 (25.8 – 30.5) 26.6 (23.4 – 30.8) 2.62 (-3.79 to 9.03)b 0.41 

Coexisting disorder – no. (%)     

   Hypertension  7 (100.0) 10 (100.0) --- --- 

   Diabetes mellitus  0 (0.0) 0 (0.0) --- --- 

Medications on chronic use – no. (%)     

   Angiotensin converting enzyme inhibitors  7 (100.0) 0 (0.0) --- --- 

   Angiotensin 2 receptor blockers  0 (0.0) 10 (100.0) --- --- 

Duration from symptoms, days     

   To hospital admission 4.0 (3.0 – 6.0) 7.0 (5.0 – 14.0) -4.62 (-11.37 to 2.12)b 0.17 

   To intensive care unit admission 7.0 (7.0 – 9.0) 8.0 (6.0 – 14.0) -3.74 (-10.78 to 3.31)b 0.29 

Vital signs at hospital admission     

   Temperature, ºC 38.0 (37.2 – 38.5) 38.5 (37.5 – 39.0) -0.14 (-1.25 to 0.96)b 0.80 

   SpO2, % 90.5 (85.5 – 93.2) 95.0 (89.0 – 97.0) -3.68 (-11.83 to 4.48)b 0.37 

   Systolic blood pressure, mmHg 141 (124 – 149) 120 (113 – 140) 17.72 (-9.88 to 45.32)b 0.20 

   Respiratory rate, breaths per minute 30 (30 – 30) 31 (28 – 39) --- --- 

History of symptoms – no. (%)     

   Shortness of breath 5 (83.3) 6 (75.0) 1.67 (0.12 to 42.45)c 0.71 

Laboratory tests at hospital admission     

   Lymphocyte count, x103 per mm3 0.60 (0.55 – 0.72) 0.72 (0.63 – 1.23) 0.26 (-0.72 to 0.21)b 0.28 

   Creatinine, mg/dL 1.2 (1.0 – 1.5) 1.1 (0.8 – 1.6) 0.13 (-0.72 to 0.97)b 0.76 
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Table S8 - Comparison of Hypertensive Patients Receiving ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitorsπ 

(n = 7) 
ARB 

(n = 10) 
Absolute Difference 

(95% confidence interval) 
p value 

   Lactate, mmol/L 1.5 (1.4 – 1.6) 1.4 (1.0 – 1.5) 0.02 (-1.18 to 1.22)b 0.97 

   C-reactive protein, mg/dL 211.2 (155.0 – 249.5) 112.1 (52.4 – 117.2) 123.28 (-224.80 to 471.35)b 0.48 

Ventilatory variables in the first three days     

   Median PaO2 / FiO2 140.5 (131.8 – 168.6) 160.1 (128.2 – 205.0) -14.82 (-85.73 to 56.10)b 0.68 

     Change in PaO2 / FiO2 at day 3 28.5 (-31.5 – 81.3) 56.7 (32.1 – 122.8) -40.1 (-145.41 to 65.20)b 0.45 

   Median tidal volume, mL/kg predicted body weight 6.8 (6.1 – 7.4) 6.4 (6.1 – 8.3) 0.15 (-1.17 to 1.46)b 0.82 

   Median positive-end expiratory pressure, cmH2O 14 (12 – 14) 11 (10 – 13) 2.00 (-0.76 to 4.77)b 0.15 

Additional support in the first three days     

   Use of prone positioning – no. (%) 5 (71.4) 6 (60.0) 1.67 (0.22 to 15.98)c 0.63 

     Median duration of each section, hours 10 (6 – 15) 13 (9 – 16) -0.63 (-10.64 to 9.39)b 0.90 

   Use of extracorporeal membrane oxygenation – no. (%) 0 (0.0) 1 (10.0) --- --- 

   Use of vasopressors – no. (%) 6 (85.7) 10 (100.0) --- --- 

   Use of neuromuscular blocking agents – no. (%) 5 (71.4) 8 (80.0) 0.62 (0.06 to 6.63)c 0.68 

Clinical Outcomes     

   Patients still in intensive care unit 3 (42.9) 4 (40.0) 1.12 (0.15 to 8.27)c 0.91 

   Discharged from the ICU alive 2 (28.6) 4 (40.0) 0.60 (0.06 to 4.58)c 0.63 

     Day 7 mortality 0 (0.0) 2 (20.0) --- --- 

     Intensive care unit mortality 2 (28.6) 2 (20.0) 1.60 (0.15 to 17.28)c 0.68 

     Hospital mortality 2 (28.6) 2 (20.0) 1.60 (0.15 to 17.28)c 0.68 

   Intensive care unit length of stay, days 9.0 (8.0 – 13.0) 8.0 (7.2 – 10.8) 0.99 (-3.96 to 5.95)b 0.69 

   Hospital length of stay, days 21.0 (15.0 – 23.0) 14.5 (11.5 – 15.8) 4.74 (-3.61 to 13.10)b 0.26 

   Duration of mechanical ventilation, days 8.1 (8.0 – 13.0) 8.0 (7.0 – 9.9) 0.74 (-4.40 to 5.87)b 0.77 
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Table S8 - Comparison of Hypertensive Patients Receiving ACE Inhibitors or Angiotensin II Receptor Blockers 

 
ACE Inhibitorsπ 

(n = 7) 
ARB 

(n = 10) 
Absolute Difference 

(95% confidence interval) 
p value 

Support at the latest follow-up – no. (%)     

   Extracorporeal membrane oxygenation 0 (0.0) 2 (20.0) --- --- 

   Tracheostomy** 1 (14.3) 2 (20.0) 0.67 (0.03 to 8.68)c 0.76 

   Prone positioning 5 (71.4) 7 (70.0) 1.07 (0.13 to 10.56)c 0.95 

   Renal replacement therapy** 1 (14.3) 2 (20.0) 0.67 (0.03 to 8.68)c 0.76 

Data are median (quartile 25% - quartile 75%) or No (%). Percentages may not total 100 because of rounding. To convert the values for creatinine to µmol per liter, multiply by 88.4 
ACE: angiotensin converting enzyme; ARB: angiotensin II receptor blocker 
π one patient received both medications and was excluded from this analysis 
* April 2nd, 2020 
** collected for seven days of follow-up only 
a body mass index is the in kilograms divided by the square of the height in meters 
b effect estimate is median difference from a quantile regression based on the asymmetric Laplace distribution 
c effect estimate is odds ratio from a generalized linear model with binomial distribution 
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Figure S1 - Flowchart Showing the Screening to Follow-up (until April 2nd, 2020) 

 
815 patients presented to the 
Emergency Department with 
respiratory symptoms or were 
transferred from other centers 

114 managed without oxygen 
(including home discharge) 

73 completed at least 
7-days follow-up 

33 still in ICU 13 discharged to 
the ward 

701 with pneumonia and 
PaO2/FiO2 < 300 

10 discharged 
from hospital  

92 patients were 
admitted to the ICU 

609 never admitted to ICU 

17 died  

16 did not complete 7-days follow-up 
3 did not meet ARDS criteria 
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Figure S2 - Tidal volume, FiO2, PEEP and PaO2 / FiO2 Over the First Seven Days of 
Follow-up 

 

 
Data are presented as mean and 95% confidence interval. 

Abbreviation: PBW: predicted body weight; PEEP: positive end expiratory pressure; FiO2: inspired fraction of oxygen. 
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Figure S3 - Percentage of Use of Support in the First Seven Days of Care 
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Figure S4 - Marginal Effect Plot of the Effect of Age on Hospital Mortality and Chance of Being Discharged Alive from the ICU at the 
Latest Follow-up 

 
Data derived from an univariable generalized linear model with binomial distribution and censored at the latest follow-up (April 2nd, 2020). 
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Figure S5 - Daily Ventilatory Variables in Survivors and Non-Survivors at the Latest 
Follow-up 

 
Data are median and quartile 25% - quartile 75% 
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Figure S6 - Daily Ventilatory Variables in Patients Who Were Discharged from the ICU 
Alive or Not at the Latest Follow-up 

 
 

Data are median and quartile 25% - quartile 75% 
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Figure S7 - Percentage of Use of Support in the First Seven Days of Care in Survivors 
and Non-Survivors at the Latest Follow-up 
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Figure S8 - Percentage of Use of Support in the First Seven Days of Care in Patients 
Who Were Discharged from the ICU Alive or Not at the Latest Follow-up 
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Figure S9 - External appearance of rapidly (8 days) assembled COVID19 24 beds ICUs 
including CT scan and operating theatre 
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Figure S10 - Internal appearance of rapidly (8 days) assembled COVID19 24 beds ICUs 
including CT scan and operating theatre 

 
 

 


