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“SURVIVING COVID”: PATIENTS’ ENROLMENT AND CLINICAL PROCEDURES
Patients still in-hospital were put on a ‘waiting list’, and recalled once discharged. Enrolment was on a voluntary basis only after a double-negative nasopharyngeal swab for SARS-CoV-2 RNA, as required at that time by the Italian Health Authority. For cognitively impaired subjects, a caregiver helped in providing information about the medical history and in recalling the pre-acute episode health status.
The intervention was two-step:
STEP 1
Nurse-led evaluation with vital signs assessment, height and weight measurement.
Comprehensive blood tests.
Chest-X-ray (CXR), electrocardiogram (ECG), full pulmonary function testing with diffusion.
Psychological evaluation, assessment of rehabilitation needs, in an interview with a Physical Therapist. For assessment of rehabilitation needs we adopted the Barthel Index, as a measure of the individual disability [1], and the Brief Fatigue Inventory (BFI) scale, as a measure of the level of fatigue [2]. Conditions pre-existing to the acute COVID-19 episode were also scored using these two scales, by asking patients to recall their symptoms 
PFT were performed according to current standards [1] by professionally trained respiratory technicians using Medical Graphics Elite Pro body box equipped with rapid gas analysers (MGC Diagnostics Corporation, USA) and interpreted by two experienced pulmonologists following current recommendations [2]. On account of COVID-19 restrictions, PFT were limited to spirometry and diffusing capacity for carbon monoxide (DLCO) [3]. Spirometric parameters comprised alveolar volume (VA), carbon monoxide transfer coefficient (KCO), forced vital capacity (FVC), forced expiratory volume in the first second (FEV1), and FEV1/FVC ratio. PFT parameters were expressed as a percentage of the predicted value (%) and considered impaired if below the lower limit of normal according to the Global Lung Function Initiative 2012 reference equations for spirometry [4] and the Global Lung Function Initiative 2017 reference equations for DLCO [5].
The psychological evaluation, administered by trained psychologists, primarily addressed the patients' response to COVID-19 and hospitalization. Its main purposes were to: 1) highlight patients' personal and interpersonal resources and 2) in case of psychological distress, refer them to specialist outpatient services considered the most suitable for their needs. Four self-report questionnaires – described in the paragraphs below – were administered, then each subject received feedback on results.
· Impact of Events Scale-Revised (IES-R) The authors referred to the Italian validation of the Impact of Events Scale-Revised (IES-R)[8], a 22-item self-report measure focusing on the impact of traumatic life events on health by describing 22 emotional reactions [9]. The subject is asked to indicate, on a five-point scale, how frequently each reaction has been experienced in the previous week yielding a total score between 0 and 88, with a score ≥ 33 indicating the probable presence of PTSD.
· SF-36 Health Survey The SF-36 Health Survey is a self-report questionnaire measuring the health-related quality of life (HR-QoL), well-known for its comprehensiveness, brevity, and high standards of reliability and validity [10,11]. It is a generic and multidimensional instrument with 36 questions that gives a measure of the impact of illnesses on several domains of the quality of life. The answers were analyzed using an algorithm developed and provided by “Mario Negri Institute”, which also published the Italian translation and validation of the questionnaire [12]. The difference between the individual score and the mean validation sample of every dimension was classified in four groups: 3 = above the mean, 2 = within 1 SD of the mean, 1 = within 2 SD of the mean, 0 = >2 SD of the mean. The latter was considered pathological for each domain of the scale.

STEP 2 (three days later)
Infectious diseases consultation and, if appropriate, subsequent referral to primary care or to other specialists.
At the time when the intervention was planned, no formal definition of PASC was yet available, but patients were specifically asked about a list of symptoms, among which: fatigue, dyspnoea, chest pain, myalgia and palpitations, who later on were found as characteristic of PASC. Unfortunately, minor cognitive symptoms were not included in the list. 
In addition, on Step 1 each patient received a paper form, to be filled at home and returned: this was the so-called “Socio-economical Questionnaire” (SQ), enquiring about the socio-economical characteristics of the patient (mainly: level of study, working condition, number of minors in the household). Country of birth was taken as a proxy for foreign origin. SQ collected also information about “how many people in the patient’s household had been admitted for COVID”, and “how many in the 1st degree familiars had died because of COVID”.
On step 2 a complete review of the clinical history of the acute COVID-19 episode was undertaken, and presence of the following comorbidities recorded: diabetes, hypertension, atrial fibrillation, previous myocardial infarction or revascularization, previous stroke, previous cardiac decompensation, Chronic Obstructive Pulmonary Disease (COPD), active malignancy (hematologic or solid), autoimmune disease. 
Admission to hospital wards or intensive care units (ICUs) was tracked, as well as maximal O2 support attained during the admission (as a proxy for the clinical severity).
We also recorded cigarette smoking (present or past), as declared by patients, date of onset of symptoms (as remembered on the day of the follow-up visit), first date of hospital consultation with a confirmed SARS-CoV-2 infection, and date of hospital admission, if applicable.



Bonferroni correction for multiple testing
A potential pitfall of our approach, of multiple tests on the same sample, although a quite numerous one, is the problem of accidental observation of significant results. Anyway, we need to take into account that many of the adopted scales probably are note entirely independent, and this is obviously true for the SES indicators employed, as well. Following this line, we can isolate:
- 8 independent baseline variables: 
· age, 
· sex, 
· BMI,
· smoking habit, 
· comorbidities (number and type), 
· SES (country of birth, education, occupation, income bracket), 
· acute infection severity (time to first hospital evaluation, hospital admission, acute-phase maximal O2 consumption, duration of hospital stay, ICU admission),
·  time to follow-up;
-  2 independent “outcomes-sets” (Table 2): 
1. aggregating “physical symptoms”, BFI, Barthel and “DLCO reduction”; 
2. aggregating the psychologic scales: SF36 and IES-R
Consequently, we corrected the alpha power for type I errors, according to Bonferroni, for the number of tested “families of hypotheses”, as follows:
corrected alpha = (0.05)/(8*2) = 0.003


Figure 1: Cumulative curve of visits 
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Table 1 – Repartition of the nine social classes defined by ISTAT (2017) into three income brackets

	INCOME
	SOCIAL CLASS

	LOW
	1 - low income families with foreign origin
2 - low income Italian families
3 - traditional provincial families 
5 - elderly women alone and young unemployed

	MEDIAN
	4 - young blue-collars
6 - retired workers’ families

	HIGH
	7 - clerks’ families
8 - wealthy retirees
9 - executives






Table 2: Follow-up results: “Physical symptoms” composite outcome and univariable associations.
	
	Non-symptomatic patients at follow-up
(n = 488 = 59%)
	Symptomatic patients at follow-up 
(n = 337 = 41%)
	
P


	Baseline Characteristics

	Age above 60 years
	256 (52%)
	136 (40%)
	P = 0.001

	Sex
Females, n (%)
Males, n (%)
	
162 (33%)
326 (67%)
	
166 (49%)
171 (51%)
	P < 0.001

	Born outside of Italy, n (%)
	  31 (6%)
	  28 (8%)
	P = 0.284

	BMI above 30 (Kg/m2)
	(n = 374)
  69 (18%)
	(n = 236)
  49 (33%)
	P = 0.481

	Cigarette smoke, current or past, n (%)
	153 (31%)
	121 (36%)
	P = 0.172

	Comorbidities, n (%)
None
One
More than one
	
277 (57%)
129 (26%)
  82 (17%)
	
190 (56%)
  83 (25%) 
  64 (19%)
	P = 0.671

	Comorbidities (type), n (%)
Hypertension
Diabetes
	
159 (33%)
  49 (10%)
	
106 (31%)
  29 (9%)
	
P = 0.733
P = 0.488

	Socioeconomic class, n (%)
Low income
Median income
High income
	(n = 476)
  91 (19%)
190 (40%)
195 (41%)
	(n = 328)
  71 (22%)
117 (36%)
140 (43%)
	P = 0.434

	Educational level, n (%)
  Primary or Secondary (years: 7-8-9)
  High school or above (above year 9)
	(n = 476)
220 (46%)
256 (54%)
	(n = 328)
145 (44%)
183 (56%)
	P = 0.573

	Occupation
unemployed
employed
retired
	(n = 480)
  24 (5%)
246 (51%)
210 (44%)
	(n = 331)
 26 (8%)
211 (64%)
  94 (28%)
	P < 0.001

	Acute phase Characteristics

	Time to initial hospital evaluation above 7 days (since onset of symptoms)
	(n = 448)
316 (71%)
	(n = 315)
231 (73%)
	P = 0.398

	Maximal O2 consumption
A- Room air
B- Low flow
C- High flow
D- CPAP, NIMV, MV, ECMO
	(n = 486)
215 (44%)
  89 (18%)
108 (22%)
  74 (15%)
	(n = 337)
139 (41%)
 80 (24%)
  59 (18%)
  59 (18%)
	P = 0.107

	Hospital admission
	192 (39%)
	145 (43%)
	P = 0.086

	More than 14 days of hospital stay
(incl. pts. with many days at Emergencies)
	(n = 462)
207 (45%)
	(n = 313)
135 (43%)
	P = 0.645

	ICU admission
	  10 (2%)
	  17 (5%)
	P = 0.017

	Follow-up evaluation
	
	
	

	Median time to follow-up 
(above 133 days)
	266 (55%)
	216 (64%)
	P = 0.012



LEGEND: O2: oxygen; SD: standard deviation; CPAP: Continuous Positive Air pressure; MV: mechanical ventilation; ECMO: extra-corporeal membrane oxygenation; BMI: body-mass index; ICU: intensive care unit - in bold characters the significant results.


Table 3: Association between SES and acute-phase severity (O2-need) 

No association was found among SES and acute-phase O2-need, as a proxy for severity, in a multiple linear regression model. SES was instead associated to male sex (linear regression, beta coefficient = 0.61; 95%CI = 0.46 to 0.77; p < 0.001). A trend to significance was observed also for age > 60 (beta coefficient = 0.22; 95%CI = 0.05 to 0.38; p = 0.010), and BMI > 30 (beta coefficient = 0.29; 95%CI = 0.10 to 0.49; p = 0.003).

	 
	Maximal O2 consumption
during the acute phase
(A to D)

	Adjusted R²
	0.1225
	 

	 
	p
	beta

	Intercept
	< 0.0001
	1.6069

	Social Class (1 to 9)
	0.3364
	-0.0168

	Household members admitted for COVID
	0.2745
	-0.1196

	Number of comorbiditiees
	0.0593
	0.1750

	Male sex
	< 0.0001
	0.6132

	Age
	0.0101
	0.2151

	BMI
	0,0033
	0.2937

	Cigarette Smoking 
	0.1039
	-0.1307

	History of diabetes
	0.1382
	0.2199

	History of hypertension
	0.9166
	-0.0142
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