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eAppendix. Variables Collected 

 For each patient determined critically ill we collected data including H1N1 determination 

according to case definitions (confirmed, probable or suspected) developed by the World Health 

Organization, Centers for Disease Prevention and Control, and the National Microbiology 

Laboratory: confirmed - a person with an acute febrile respiratory illness with laboratory confirmed 

influenza A (H1N1) virus infection by real-time (RT)-PCR or viral culture; probable – a person 

with an acute febrile respiratory illness who is positive for influenza A, but negative for H1 and H3 

by influenza RT-PCR; or, positive for influenza A by an influenza rapid test or an influenza 

immunofluorescence assay (IFA) and meets criteria for a suspected case; suspected – a person 

with acute febrile respiratory illness with onset within 7 days of close contact with a person who is 

a confirmed case of influenza A (H1N1) virus infection, or within 7 days of travel to a community 

either locally or internationally where there are one or more confirmed influenza A (H1N1) cases, 

or resides in a community where there are one or more confirmed influenza A (H1N1) cases AND 

presence of critical illness (and why). 

 We recorded whether individuals were a health care worker, their age, sex, weight, height, 

ethnicity/race, whether they received influenza vaccination in 2008 or 2009 calendar years, 

nosocomial acquisition, whether the patient was part of a cluster of cases with direct social or 

geographical connections presenting together in a short period of time, travel or contact with a 

person with influenza-like symptoms within 7 days of illness; symptoms (fever > 38 C, cough, 

shortness of breath, wheezing, increased sputum, purulent sputum, headache, myalgias, generalized 

weakness, nausea, vomiting or diarrhea). 

 Comorbidities were recorded as documented on the medical record including the presence of 

diabetes, ischemic heart, valvular, congestive or dysrhythmic heart disease, hypertension, 

hyperlipidemia, peripheral or cerebrovascular disease, ever-smoker, chronic obstructive pulmonary 

disease, asthma, other chronic lung disease, chronic renal insufficiency or dialysis dependency, 
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metastatic solid or hematological malignancy, luminal or hepatic gastrointestinal disease, pregnancy 

or post partum state, congenital heart disease, scoliosis, bronchopulmonary dysplasia, cerebral palsy 

or developmental delay, spina bifida, alcohol or drug abuse, systemic autoimmune disease, immune 

disorder or receipt of immune suppressing medications and their doses; other reasons for admission, 

including pneumonia, bacteremia, urinary infection, congestive heart failure, ischemic heart disease, 

arrhythmia, peripheral or cerebrovascular disease, altered level of consciousness, COPD, asthma, 

diabetes, acute kidney injury/renal insufficiency, fluid or electrolyte disorder, rhabdomyolysis, 

gastrointestinal bleeding, abdominal surgery, bone fracture or other.  

 Dates of symptom onset, hospital and critical care unit admission, and discharge, date of 

initiation and final (for >48 hours) liberation from mechanical ventilation, date, location, and cause 

of death (if occurred) (primary respiratory, non-respiratory, other) were collected. Markers of 

cardiac function included echocardiography, electrocardiogram or measures of cardiac index, 

central venous pressure and pulmonary capillary occlusion pressure were recorded. The following 

variables were collected on admission to an intensive care unit or the day the patient was first 

determined to be critically ill, and then subsequently on days 3, 7 14 and 28: mode of ventilation, 

fraction of inspired oxygen (FiO2), tidal volume supplied, positive end expiratory pressure, peak 

airway pressure, plateau airway pressure, mean airway pressure, respiratory rate, and adjuncts to 

ventilation such as neuromuscular blockade, prone positioning, inhaled nitric oxide, extracorporeal 

membrane oxygenation, or surfactant administration; arterial blood gas values including pH, PaO2, 

PaCO2, bicarbonate concentration and oxygen saturation. Radiographic findings recorded included 

the number of involved quadrants, the presence of unilateral or bilateral disease, and barotrauma 

(presence of interstitial emphysema, pneumothorax, subcutaneous emphysema, 

pneumomediastinum or pneumopericardium).  Acute lung injury was defined as bilateral chest 
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radiographic infiltrates and a PaO2/FiO2 ratio of less than 300 mm Hg without clinical suspicion of 

cardiogenic pulmonary edema.   

 Remaining variables necessary for the calculation of the sequential organ failure assessment 

(SOFA) score, APACHE II Score (for patients aged 18 years of age or older), or the PRISM III 

Score (for patients to 17 years of age) were collected including cardiovascular variables: mean and 

systolic arterial pressure, heart rate, inotropic or vasopressor medications dopamine, epinephrine, 

nor epinephrine, vasopressin, metaraminol, phenylephrine, dobutamine, milrinone, levosimendan; 

renal variables including urine output, creatinine and blood urea nitrogen levels; hematologic 

variables of white blood cell and platelet count, international normalized ratio or prothrombin time, 

hematocrit; temperature; serum chemistries including sodium, potassium, glucose, bilirubin, 

creatinine kinase, aspartate and alanine aminotransferase, neurologic examination including 

papillary response to light, and verbal, eye and motor responses to stimulation of the Glasgow 

Coma Scale;  Microbial culture results from blood and sputum were recorded. Specific treatments 

were recorded, including administration of oseltamivir, zanamivir, amantadine, rimantadine, 

corticosteroids, antibiotics, seasonal influenza vaccination, enteral feeding and prokinetic 

medications, diuretics or other medications directed towards influenza-related lung disease. Primary 

and secondary causes of death, as well as attribution of death due to influenza were recorded.  A 

free text field allowed investigators to provide data they believed important in the early experience 

of the outbreak, but were not captured with the above variables 
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eTable. Ventilatory Parameters and Gas exchange Over Time* 

 

Day 1 

 

N (%), Mean (SD), or 

Median (IQR) 

Day 3 

 

N (%), Mean (SD), or 

Median (IQR) 

Day 7 

 

N (%), Mean (SD), or 

Median (IQR) 

Day 14 

 

N (%), Mean (SD), or 

Median (IQR) 

Ventilation Mode,N (%) N =168  N =156 N = 125 N = 82 

Assist-Control - Volume 56 (33.3%) 38 (24.4%) 26 (20.8%) 9 (11%) 

Assist-Control - Pressure  9 (5.4%) 16 (10.3%) 10 (8%) 5 (6.1%) 

PRVC 10 (6.5%) 4 (2.6%) 0 (0%) 2 (2.4%) 

APRV 1 (0.6%) 3 (1.9%) 3 (2.4%) 1 (1.2%) 

SIMV 13 (7.7%) 9 (5.8%) 4 (3.2%) 4 (4.9%) 

Pressure Support 6 (3.6%) 23 (14.7%) 23 (18.4%) 25 (30.5%) 

Non-Invasive Ventilation 21 (12.5%) 14 (9.0%) 8 (6.4%) 1 (1.2%) 

Mask or Nasal Oxygen 37 (22.0%) 36 (23.7%) 33 (26.4%) 21 (25.6%) 

Other 13 (7.7%) 0 (%) 7 (5.6%) 0 (%) 

HFO 2 (1.2%) 11 (7.1%) 8 (9.8%) 10 (8%) 

ECMO 0 (0) 0 (0) 3 (2.4%) 4 (4.9%) 

Inhaled Nitric Oxide 7 (4.2%) 12 (7.7%) 11 (8.8%) 10 (12.2) 

Prone Position 0 (0%) 2 (1.3%) 0 (0%) 0 (0) 

Ventilation Settings,    

      mean (SD) or %  

   

FiO2                           % 74 (26) 55 (23) 53 (21) 49 (18) 

Tidal volume            ml  480 (199.7) 467 (189) 459 (176) 413 (189) 

TV/IBW                ml/kg 9.0 (2.5) 9.1 (2.5) 8.5 (2.2) 8.0 (2.4) 

Set PEEP             cm H20  9.8 (4.0) 11.1 (4.6) 12.2 (5.0) 10.7 (4.4) 

Peak pressure      cm H20   29 (8) 29 (8) 32 (10) 30 (13) 
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Plateau pressure  cm H20 26 (9) 28 (6) 30 (5) 24 (6) 

Respiratory rate /minute 26 (11) 24 (9) 23 (9) 24 (8) 

Frequency during HFO 5 (0) 6 (1.3) 6.0 (1.6) 6.4 (2.8) 

Arterial Blood Gas **  

     mean (SD)  

   

     pH 7.33 (0.1) 7.37 (0.08) 7.41 (0.08) 7.39 (0.09) 

     PaCO2            mm Hg      43 (14) 45 (12) 49 (13) 51 (16) 

     PaO2              mm Hg  95 (57) 82 (25) 84 (37) 85 (51) 

     HCO3              mEq/L 22 (6) 25 (6) 30 (7) 30 (7) 

Abbreviations: HFO, High frequency oscillation; APRV: Airway pressure release ventilation; PRVC, Pressure regulated 

volume control; SIMV: Synchronized intermittent mandatory ventilation; ECMO, extra-corporeal membrane 

oxygenation; FiO2, fraction of inspired oxygen (%), TV, tidal volume; IBW, ideal body weight; PEEP, positive end 

expiratory pressure; SD, standard deviation; IQR, interquartile range. 

*Denominators vary over time 


