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Abstract

The goal was to characterize COVID-19 patients who needed
treatment in Sub-Intensive Care Units (SICUs) for hypoxemic res-
piratory failure, describe their six-month mortality, and identify
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clinical and laboratory characteristics that were associated with
death. Data from 216 consecutive patients admitted to the COVID-
SICU of Turin’s San Giovanni Bosco Hospital were analyzed ret-
rospectively. A total of 216 patients (24.5% of whom were female)
were enrolled. The average age was 63+11.9 years. In the three
waves, the six-month mortality rate was 32.8%, 35.1%, and 26.6%,
respectively (p=0.52). The mortality rate was significantly higher
in intubated patients compared to those not requiring intubation
(60.8% versus 29.9%, p<0.01). On admission, deceased patients
were older (69+7.7 versus 60.2+12.6 y.o., p<0.01), with a higher
prevalence of dyslipidemia, coronary artery disease, chronic heart
failure, and higher serum creatinine. However, only age was pre-
dictive of death at multivariate analysis (OR 5.29, p<0.01), with 63
years old as the best cut-point. At six months, mortality in COVID
patients managed in a SICU is around 30%. Age is a significant
negative prognostic factor, with 63 years of age being the best pre-
dicting cut-off.

Introduction

From March 2020, the world will face the COVID-19 pandem-
ic.! Following China, Italy was the second country to be severely
affected, putting the health system’s capacity under enormous
strain,>* even with indirect damages primarily related to reduced
medical care for non-COVID-related emergencies.’ According to
the Istituto Superiore di Sanita, Intensive Care Units (ICUs) were
rapidly saturated, with COVID-related occupation rates approach-
ing 60% of total capacity. This condition prompted a rapid reorga-
nization of hospital facilities, culminating in the establishment of
Europe’s first Sub-intensive Respiratory Unit entirely dedicated to
COVID-19 patients in Northern Italy.® Following the summer peri-
od’s reduction in contagions, a second epidemic wave has engulfed
the country since the end of October 2020, with a third wave
expected in March 2021. The global impacts on the economic,
social, and health domains resulted in an exponential increase in
medical literature from independent groups and global coalitions,’
with a corresponding decrease in scientific publication quality.
There are studies describing cohorts of patients admitted to ICUs,?
comparative studies between patients requiring and not requiring
ICUs,’ and studies regarding patients undergoing Non-Invasive
Ventilation (NIV) outside ICUs,!® but data collection specifically
concerning patients referred to true Sub-Intensive Care Units
(SICUs) is currently scarce. This is due in part to the lack of stan-
dard criteria for defining SICUs, as well as the frequently disparate
terminology used to refer to the same facility (SICU, High
Dependency Unit, Intermediate Care Unit).

The primary goals of this study were to characterize COVID-
19 patients who needed SICU treatment for hypoxemic respiratory
failure leading to non-invasive ventilation (NIV), to describe their
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six-month mortality, and to identify clinical and laboratory charac-
teristics associated with death. The secondary goal was to compare
the population and outcome of the three epidemic waves.

Materials and Methods

During the three Italian epidemic waves, data from consecu-
tive patients admitted to the COVID-SICU of San Giovanni Bosco
Hospital in Turin were retrospectively analyzed. This SICU had 12
SICU beds with a 1:3 nurse-to-patient ratio in accordance with the
Italian Group for the Evaluation of Intervention in Intensive Care
Medicine (GiViTi) standards for the intermediate level of care.!!

All enrolled patients had a laboratory-confirmed SARS COV2
infection, as evidenced by a positive Real-Time Reverse
Transcriptase-Polymerase Chain Reaction (RT-PCR) assay of
nasal or pharyngeal swabs or lower respiratory tract aspirates, as
needed,'? and severe respiratory failure necessitating Non-Invasive
Ventilation (NIV) or Continuous Positive Airway Pressure
(CPAP), as determined by clinical judgment. The timing of the
start of NIV/CPAP support, whether immediate in the ED
(Emergency Department) or delayed upon admission to the SICU,
was always determined by clinical judgment. There were no age
restrictions for admission to the COVID-SICU; cases where the
indication was uncertain were discussed collaboratively before
hospitalization, taking age, comorbidities, and performance status
into account.

Two independent researchers collected the following data from
medical records (ED report and electronic hospital database for
double-check): age, gender, past medical history, ongoing therapy,
symptoms duration before hospitalization, vital signs on ED
admission, and biochemical data on ED admission.

Patients with COVID admitted to the SICU for reasons other
than respiratory failure were not included (septic shock, haemor-
rhagic shock, cardiogenic shock, post-surgery management).

Past medical history

The following data were collected: smoking habit, history of
arterial hypertension, diabetes mellitus, dyslipidemia, obesity (i.e.
body mass index >30 kg/m?), coronary artery disease, chronic
heart failure (i.e. known ejection fraction <40%), atrial fibrillation
(paroxysmal, persistent, and permanent), chronic kidney disease
(i.e. glomerular filtration rate <60 mL/min/1.73m?), known chron-
ic lung disease, active cancer.

Ongoing cardiovascular therapy

Antihypertensive (angiotensin-converting enzyme inhibitors,
angiotensin II receptor antagonists, diuretics, calcium channel
blockers, beta blockers, alpha blockers, alpha-2 agonists),
antiplatelet, and anticoagulant (vitamin K antagonists, direct oral
anticoagulants) data were gathered.

Vital signs

During the initial medical evaluation on ED admission, the fol-
lowing vital signs were recorded: arterial blood pressure (mmHg),
heart rate (beats per minute), respiratory rate (acts per minute),
PaO,/FiO, ratio (mmHg), defined as the ratio of arterial oxygen
partial pressure (PaO, in mmHg) to fractional inspired oxygen
(Fi0, expressed as a fraction), and body temperature (°C).

Biochemical data
On admission to the emergency department, the following bio-
chemical data were collected: complete blood count with formula,
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creatinine, lactate dehydrogenase, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), D-dimer, C-reactive pro-
tein, and ferritin.

Six-months mortality

When possible, six-month mortality was assessed using the
hospital’s electronic database. For patients discharged from our
hospital, data was obtained through telephone contact with family
members six months after admission.

The institutional ethics board “Comitato Etico Interaziendale
A.O.U. Citta della Salute e della Scienza di Torino - A.O. Ordine
Mauriziano - A.S.L. Citta di Torino” approved this study and
waived the need for informed consent, due to the retrospective
nature of the analysis.

Statistical analysis

Analyses were performed with SPSS (Statistical Package for
the Social Sciences — version 22 - © 2014 IBM). Normal distribu-
tion of continuous variables was tested using the Shapiro-Wilk
test. Continuous variables were expressed as mean + standard
deviation. Qualitative variables were expressed as absolute values
of frequency and percentage values. Differences between two
independent groups were evaluated using Student’s t-test for con-
tinuous variables with normal distribution and Mann-Whitney test
for continuous variables with non-normal distribution; multiple
comparisons (between more than 2 groups) were evaluated with
One-way ANOVA analysis and Bonferroni’s correction.
Categorical variables were compared using chi-square test or
Fisher’s exact test according to sampling number of analysed
groups.

Predictors of mortality

The correlation between 6-month mortality (dependent vari-
able) and selected clinical and demographical parameters was
examined using univariate and multivariate logistic regression
analysis (independent variables). A receiver operating characteris-
tic (ROC) analysis was used to estimate the predictive accuracy of
continuous variables (state variable: 6-months mortality). After
determining the best ROC cut point based on the balance of sensi-
tivity and specificity, sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) were calculated
(highest Youden index).

Results

A total of 216 patients (24.5 % female) were enrolled: 58
patients during the first, 94 during the second and 64 during the
third epidemic wave. Overall mean age was 63 + 11.9 years old,
with patients in the second wave older than those in the first one
(65.7 £ 11.7 versus 60 + 11.7 years old, p=0.01). A higher preva-
lence of obesity was found in the third wave (39.1% versus 17.2%
and 19.1% of first and second wave, respectively — p=0.01) while
more patients with active cancer were enrolled in the first one
(17.2% versus 3.2% and 3.1% of the second and third wave,
respectively — p<0.01; Supplementary Table 1). The average time
of stay in SICU was 7.4+6.6 days (with a significantly longer dura-
tion in the first wave than in subsequent ones: 11.54£9.7, 6.3£6.3,
5.6+5.1 days, p<0.01), while the whole hospitalization lasted
21.4+15.2 days (with no difference in the three waves).

The proportion of deceased patients at 6 months was similar in
the three waves (32.8%, 35.1% and 26.6%, p=0.52), as that of oro-
tracheal intubation (25.9%, 18.1% and 30.2%, p=0.20). Deceased
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patients had longer SICU stay (8.4+7.4 days versus 5.94+6.2 days,
p=0.02), but similar total hospitalization stay (18.1£15.2 days ver-
sus 22.5+15.1 days, p=0.11) compared to survived patients. A total
of 54 (25% of the cohort) patients started NIV/CPAP as soon as
they entered the emergency room in the ED; 16 of them (29%)
underwent intubation during hospitalization. The remaining 162
(75%) patients were treated with venturi masks, oxygen mask with
reservoir or high-flow nasal canula in the ED, thereby initiating
NIV/CPAP only once admitted to the SICU; the intubation rate in
this group was not statistically different, namely 19% (p=0.11).
Clinical and demographic characteristics of the three cohorts
are summarized in Table 1 and Supplementary Table 1.
Considering the entire population, the intubation rate was
23.6% (51 out of 216 patients); the mortality rate was significantly
higher in intubated patients compared to patients not requiring
intubation (60.8% versus 29.9%, respectively, p <0.01). Duration
of symptoms before intubation were similar in the three waves
(13+7.3 versus 16.1+8.1 versus 11.7+5.9 days, p=0.17); taking into
account the overall population of intubated patients, those who sur-
vived had a shorter disease duration at the time of intubation than
the deceased ones, although this difference has only a trend toward
statistical significance (11£5.7 versus 15+7.6 days, p=0.00).
Deceased patients were older (69 + 7.7 versus 60.2 + 12.6
years old, p<0.01), with higher prevalence of dyslipidemia (37.7%

versus 19%, p<0.01), coronary artery disease (17.4% versus 7.5%,
p=0.03), chronic heart failure (15.9% versus 5.4%, p=0.01), and
higher serum creatinine on admission (1.5 £ 1 versus 1.2 £ 1.1
mg/dl, p=0.03) compared to survived patients. These differences
were even evident, though not always significant, in any single
waves (Table 2; Supplementary Table 2).

These variables were all associated with 6-month mortality at
univariate logistic regression, but only age retained significance at
multivariate analysis (OR 1.08, CI 1.04-1.12, p<0.01; Table 3).
The accuracy of mere age in predicting 6-month mortality was
therefore assessed through Receiver-Operating Characteristic
(ROC) analysis, revealing an AUC of 0.71 (CI 0.64-0.78, p<0.01)
with 63 years old as the best cut-point (sensitivity 83%, specificity
57%, positive predictive value 48%, negative predictive value 88%
- OR 5.29 at multivariate logistic regression analysis; Figure 1).

Patients over 63 years old had higher prevalences of cardiovascu-
lar comorbidities, and more frequently three or more comorbidities
simultaneously (41.7% versus 16.7%, p<0.01) compared to younger
patients. Moreover, they presented lower PaO2/FiO2 ratio (180 + 67.3
versus 218 + 81.4 mmHg, p<0.01), lower Hemoglobin level (13.8 +
2.3 versus 14.4 + 1.9 mg/dl), higher Neutrophils to Lymphocytes ratio
(9.6 7.4 versus 7.3 5.6, p=0.01) and serum C-reactive protein (13.3
+ 8.9 versus 10.8 + 7.7 gm/dl, p=0.03) on ED admission (Table 4;
Supplementary Table 3). The proportion of patients undergoing oro-

Table 1. Clinical and demographical characteristics along the three waves.

Age [years] 60 + 11.7 65.7+ 11.8 619 +11.8 0.01
Female [% (n)] 20.7 (12) 234 (22) 29.7 (19) 0.49
Smoking habit [% (n)] 8.6 (5) 8.5 (8) 14.1(9) 0.47
Vital parameters (ED admission)
Systolic Blood Pressure [mmHg] 128 £ 19.7 130 £ 19.8 131 +20.9 0.72
Diastolic Blood Pressure [mmHg] 77 +10.2 H+114 76 + 9.6 0.48
Heart Rate [bpm] 99 +15.3 93 +15.3 92 + 143 0.06
Pa0,/FiO, ratio [mmHg] 229 + 65.6 185 + 79.6 192 + 68.9 0.01
PaCO, [mmHg] x5 33+64 31 +44 0.12
Respiratory Rate [apm] 26179 27 +14.2 26 £ 8.2 0.87
Temperature [°C] 37.9+09 376+ 1.1 315+ 1.1 0.13
Symptom onset before admission [days] 1327 75+32 72+3.1 0.81
Laboratory exams (ED admission)
White Blood Cells [10%jL] 8.4 +44 104 £5.3 8.8 £47 0.03
Neutrophils [10%L] 6.6+4 8.6 +4.6 71+43 0.01
Lymphocytes [10%uL] 15+23 1106 1.1£06 0.15
Neutrophils/Lymphocytes ratio 8.1+84 93+59 79+6.1 0.36
Hemoglobin [g/dL] 143+ 1.7 13.9+22 141+23 0.49
Platelets [10%uL] 193+ 75 234 +85.7 202 + 85.2 0.01
Creatinine [mg/dL] 14+15 1.3+1 1207 0.46
Aspartate aminotransferase [IU/L] 62 + 64.4 56 = 40.1 48 +26.9 0.27
Alanine aminotransferase [IU/L] 54+ T1.7 59 + 674 42 +28.2 0.27
Lactate dehydrogenase [U/L] 446 + 189.4 479 + 266.8 438 + 129.7 0.51
D-dimer [pg/mL] 21+23 54+108 1.3+08 0.01
C-Reactive Protein [mg/dL] 115+ 8.6 133 88 1277 0.25
Ferritin [ng/mL] 1045 + 420.6 1566 + 1618 1660 + 1247 0.66
Length of hospital stay, mortality and intubation rate
SICU stay [days] 11.5+9.7 6.3+6.3 5.6+5.1 <0.01
Total hospital stay [days] 24+142 21.9+15.9 19.8+14.5 0.52
Deceased at 6-months [% (n)] 32.8 (19) 35.1 (33) 26.6 (17) 0.52
Orotracheal intubation [% (n)] 25.9 (15) 18.1 (17) 30.2 (19) 0.20
Symptom onset before intubation [days] 13£7.3 16.1+8.1 11.7+5.9 0.17

DOAC: Direct Oral AntiCoagulants; ED: Emergency Department; IU: Internation! Units; SICU: Sub-Intensive Care Unit.
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tracheal intubation was similar in the two groups (27% versus 24%, into survived and deceased patients (Table 5; Supplementary Table
respectively in over- and under-63 years old). 4). Orotracheal intubation was more frequent in deceased than in

No relevant differences in comorbidities, vital signs, or labora- survived patients (35.1% versus 11.1%, p<0.01, in over-63 years
tory parameters emerged by still dichotomizing each age category old; 91.7% versus 15.7%, p<0.01, in under-63 years old).

Table 2. Clinical and demographical characteristics of survived and deceased patients along the three waves

FIRST wave [58] SECOND wave [94] THIRD wave [64] OVERALL

Survived [39] Deceased [19] p Survived [61] Deceased [33] p Survived [47] Deceased [17] p Survived [147] Deceased [69] p
Age [years] 5184121 64.7+93 003 622+ 127 159 <00 597+ 126 67965 <001 602 + 126 §9+77 <001
Female [% (n)] 2. (10) 105 (2) 0.18 246 (15) A2 01 34 (16) 176 (3) 021 2.9 (41) 174(12) 0.10
Smoking habit [% (n)] 51Q) 158 (3) 0.18 6.6 (4) 1@ 03 128 (6) 176 (3) 062 82 (12) 145 (10) 015
Vital parameters (ED admission)
Systolic Blood Pressure [mmHg] 130199 124193 0.34 130211 130175 086 1342211 125196 013 131207 128+ 184 023
Diastolic Blood Pressure [mmHg] 891 12 0.16 T+ 135 64 091 +94 4101 033 T6+112 75489 025
Heart Rate [bpm] 101161 9125 0.13 94+185 R+159 050 92+149 Y +126 060 %111 9+ 141 031
Pa0y/FiOyratio [mmHg] 236 £65.7 A5£799 041 195 804 16572 009 192 692 191701 094 03£753 182+ 76 0.09
PaC0, [mmHg) 351 31452 088 33466 B+ 0N 3146 3+38 046 0 +57 2451 0.74
Respiratory Rate [apm] U +66 30+ 94 0.03 8+163 %+81 05 2%+69 M+108 0.72 2+ 122 2M+92 0.71
Temperature [°C] 319+08 3713 04 3611 N8+£11 083 3511 512 085 361 37+12 .68
Symptom onset before admission [days] 7227 T4+3 048 15+34 1427 04 1207 69+4 050 1443 1331 091
White Blood Cells [101L] 79+39 95452 0.18 109+56 9541 021 84+39 96+65 037 93+49 9549 0.5
Neutrophils [10°1L] 59234 1849 0.15 951 1836 (22 6836 19+58 038 1544 1846 0.62
Lymphocytes [ 10°L] 1T+27 11+0§ 038 11+05 1107 070 11£05 11+08 093 13+15 1107 037
Neutrophils/Lymphocytes ratio 6962 103+ 116 0.16 9253 9671 074 1659 89+64 046 8.1+58 9683 0.17
Hemoglobin [g/dL] 14615 138+2 0.10 14142 B5+25 027 139+24 6«21 030 141£2 139+23 .36
Platelets [10%41L] 196+ 719 188 + 828 0.2 240+ 849 W82 03 A4 £897 165595 004 20+ 847 199+ 825 0.08
Creatinine [mg/dL] 1316 1713 037 12+11 1409 023 11+05 1509 0.04 12«11 151 0.03
Aspartate aminotransferase [[U/L] 5+286 18+ 1058 0.3 60 +45.6 50+266 031 494261 45+298 0.64 55+ 362 56 + 58.6 085
Alanine aminotransferase [[U/L] 46402 1276 030 68+ 769 306 008 45313 RN+U4 012 5 +518 47709 038
Lactate dehydrogenase [UL] 428 +1894 4B+1801 031 4683001 502+1886 061 B8+1214  439+1403 099 472268 480 + 1769 028
D-dimer [pg/mL] 2325 15+14 059 53+ 114 5798 087 1409 1207 060 34+82 3817 0.76
C-Reactive Protein [mg/dL] 1098 128+98 044 13487 13193 090 11£66 118104 070 11979 12796 033
Ferritin [ng/mL] 14791125 17491912 037 13891259 18942120 0.19 1670£1006 16361583 0.93 14841169 17981922 024
Intubation rate
Orotracheal intubation [% (n)] 179(7) 210) 0.4 6.6 (4) 04(13) <00 196 (9) 88(10) <001 137(20) 4“931) <00
Symptom onset before intubation [days] 9:2.6 15,3483 0.0 16599 16=79 092 96429 137215 0.3 11157 1576 0.06

DOAC: Direct Oral AntiCoagulants; ED: Emergency Department; IU: Internation! Units

Table 3. Univariate and multivariate logistic regression analysis.

Predictive variables Outcome
6-months mortality
Univariate analysis (CI 95%) Multivariate analysis (CI 95%)
Age (continuous variable) OR 1.09 (1.05-1.12) 1.08 (1.04 - 1.12)
p-value <0.01 <0.01
Dyslipidemia OR 2.57 (1.36 — 4.86) 1.34 (0.61—2.94)
p-value 0.01 0.47
Coronary artery disease OR 2.60 (1.09—6.24) 1.19 (0.35 - 4.02)
p-value 0.03 0.78
Chronic heart failure OR 3.30 (1.26 — 8.61) 1.44 (0.36 — 5.76)
p-value 0.02 0.61
Creatinine (continuous variable) ~ OR 1.3 (0.9-2) 1.23 (0.93 — 1.64)
p-value 0.16 0.15

OR: odds ratio; CI: Confidence Interval.
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Discussion

To the best of our knowledge, this is the first study specifically
describing patients admitted to a COVID-SICU and evaluating
long-term mortality along the three Italian epidemic waves; addi-
tionally, we emphasize age as the sole predictor of mortality at 6

months for the first time, being able to rely on 0% of patients still
hospitalized at the time of writing, in contrast to most previous
studies, where this percentage could even reach 58%."

In our global cohort of 216 patients, the 6-month mortality rate
was 31.9%. At univariate logistic regression, age, dyslipidemia,
coronary artery disease, chronic heart failure, and higher serum
creatinine on admission were all associated with 6-month mortali-

Table 4. Clinical and demographical characteristics of patients according to age category.

Age [years] 521+9 718 +45 <0.01
Female [% (n)] 26 (25) 23.3 (28) 0.65
Smoking habit [% (n) ] 115 (11) 9.2 (1) 0.58
Vital parameters (ED admission)
Systolic Blood Pressure [mmHg] 127 +19.1 133 £20.5 0.04
Diastolic Blood Pressure [mmHg] 76114 76+9.9 0.73
Heart Rate [bpm] 99 + 15.3 93 +15.3 0.04
PaO,/FiO, ratio [mmHg] 218 + 814 180 + 67.3 <0.01
PaCO, [mmHg] 32 £6.2 32+49 0.81
Respiratory Rate [apm] 26 +8.5 21+ 13.1 0.56
Temperature [°C] 317 x1 376 £ 1.1 0.28
Symptom onset before admission [days] 1427 (o s 313 0.62
Laboratory exams (ED admission)
White Blood Cells [10%/L] 95+54 92+45 0.66
Neutrophils [10°/jL] 76+48 16+42 0.99
Lymphocytes [10%uL] 14+18 1£0.7 0.04
Neutrophils/Lymphocytes ratio 73+56 9674 0.01
Hemoglobin [g/dL] 144+19 138 £23 0.02
Platelets [10%pL] 217 + 86.8 211 £ 828 0.58
Creatinine [mg/dL] L1+11 14«11 0.06
Aspartate aminotransferase [1U/L] 57 +40.1 54 + 477 0.63
Alanine aminotransferase [1U/L] 60 + 63.5 47 + 60.4 0.14
Lactate dehydrogenase [U/L] 458 +267.5 457 £ 1548 0.98
D-dimer [pg/mL] 43 +102 3+62 0.38
C-Reactive Protein [mg/dL] 108+7.7 133 +89 0.03
Ferritin [ng/mL] 1741 + 1491 1476 + 1424 0.30
Mortality and intubation rate
Deceased at 6-months [% (n) | 12.5 (12) 475 (57) <0.01
Orotracheal intubation [% (n)] 25.3 (24) 22.5 (27) 0.64
Symptom onset before intubation [days] 13.4+7.5 13.6£7 0.89
DOAC: Direct Oral AntiCoagulants; ED: Emergency Department; IU: Internationl Units.
1.0 T QOutcome
.f»."/;;st cut-poine Age accuracy Survived | Deceased
08 i 63 years old <63yo | 84 12 96
. S o y.o. 63 57 120
g0 7 147 6 216
E 04 f'/ Accuracy 65%
/ Sensitivity ® 3%
02 /,-" Specificity ® 579
pPV 48%
0.0 02 04 0.6 0.8 1.0 NEY £8%
1 - Specificity Variable Logistic regression Univariate | Multivariate
analysis
AUC Standard Error | p-value C.L Oli 6.33 5.29
0.71 0.035 <001 0.64-0.78 Age> 63 yo. Gla-128) | @8-Il
p-value <0.01 <0.01

Figure 1. Prognostic value of the age variable. AUC: Area Under the Curve; C.I.: confidence interval; PPV: positive predictive value;
NPV: negative predictive value; y.o.: years old; OR: odds ratio.
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ty, but only age remained significant at multivariate analysis, with
63 years old being the best predicting cut-point (OR 5.29 - sensi-
tivity 83%, specificity 57%, positive predictive value 48%, nega-
tive predictive value 88%). To support this finding, although
patients older than 63 years have more comorbidities than younger
ones (Supplementary Table 3), when each age category was further
dichotomized according to mortality (Supplementary Table 4), no
differences in comorbidities or clinical characteristics were found
between survived and deceased patients.

The comparison of the three waves revealed similar population
characteristics and mortality rates; the longer SICU stay of the first
wave was most likely due to the lower possibility of step-down
wards compared to those established in subsequent waves, at least
in our hospital setting.

Santus and colleagues'* found similar results: among 412
COVID patients enrolled in three respiratory high dependency
units and three general wards, the only independent risk factors for
death were age 65 years and respiratory failure at admission. Even
when only short-term in-hospital mortality was considered,
Santus’ cohort had a mortality rate of 25%.

A meta-analysis including thirteen studies indicated the same
cut-point, age >65 years, as important predictor of death.'®

In comparison to our findings, the rate of intubation among
COVID patients admitted to a Madrid Intermediate Respiratory
Care Unit was higher (37.1%), which was justified by a much
lower PaO2/FiO2 ratio.'® The deceased patients in this cohort were
older; the 28-day mortality rate of those requiring intubation was
53.8% compared to 6.8% in those who could have avoided it (over-

press

all 24.3%) (16), highlighting a trend similar to ours, albeit with a
larger difference.

Our cohort’s mortality rate of 60.8% among patients who
required intubation and thus ICU management is also comparable
to the value described by the larger Italian ICU series.® These mor-
tality rates are unquestionably higher than those described in the
initial reports,!” but they are invalidated by a large number of
patients who were still hospitalized at the time of publication, and
thus likely underestimated, given the prolonged duration of hospi-
talization, particularly in patients managed in the most intensive
settings.

Only patients requiring intubation, and thus invasive mechani-
cal ventilation, were managed in our hospital’s COVID-ICU; this
type of organization is worth considering because it can be deci-
sive for the interpretation of the analysis, as a Chinese study
shows, with mortality being 39% for their entire ICU population,
but reaching 97% in the subgroup of patients requiring invasive
mechanical ventilation.'®

These disparities may be explained by differences in manage-
ment policies, case mixes, follow-up durations, or definitions of
critically ill patients, as well as differences in other studies, in
which mortality in patients admitted to the Intermediate Care Unit
did not differ between those who required and did not require ICU
transfer (15.2% vs 9.6%, p=0.44)."

A progressive improvement in COVID patient mortality has
been described,?*?! but this was not demonstrated in our cohort’s
three consecutive waves. The reduction in mortality is most likely
the result of a multifactorial process that cannot be well interpreted

Table 5. Clinical and demographical characteristics of survived and deceased patients according to age category.

Age [years] 51.7+95 553 28 0.01 T1.7+43 719 +£47 0.77
Female [% ()] 28.6 (24) 8.3 (1) 0.14 27 (17) 19.3 (57) 0.32
Smoking habit [% (n)] 95 (8) 25 (3) 0.12 6.3 (4) 12.3 (7) 0.26
Vital parameters (ED admission)
Systolic Blood Pressure [mmHg] 127 £ 19.2 123 + 18.9 048 136 + 21.7 128 + 184 0.04
Diastolic Blood Pressure [mmHg] 76 +11.5 76 + 11.1 0.91 77 +109 T4 +85 0.19
Heart Rate [bpm| 98 £15.2 91 £ 11.1 0.17 92 £189 93 +14.7 0.61
Pa0,/FiO, ratio [mmHg] 215 +81.8 242 £ 79.1 0.42 186 + 62.7 174 £ 72.4 0.34
PaCO, [mmHg] 33+ 64 30 £33 0.39 32 +44 32+54 0.59
Respiratory Rate [apm] 26 +8.7 271+ 6.5 0.84 21+ 159 21+ 9.6 0.96
Temperature [°C] 3T +1 38.1+08 0.28 375+09 316 +12 0.68
Symptom onset before admission [days] 7.4 + 2.7 75+25 0.94 73+34 72+3.2 0.92
Laboratory exams (ED admission)
White Blood Cells [10%/L] 96+54 89+55 0.66 89+41 9.7+49 0.34
Neutrophils [10%L] 77+48 T+48 0.74 72+38 8§+46 0.34
Lymphocytes [10%uL] 14+19 1307 0.74 1+06 107 0.70
Neutrophils/Lymphocytes ratio 75+58 6+32 0.39 8.9+5.7 104 +89 0.27
Hemoglobin [g/dL] 145+19 142+13 0.62 13.7+2.1 13.8 +24 0.86
Platelets [10%yL] 217 + 854 217 +100.5 0.99 225 + 843 195+ 78.8 0.06
Creatinine [mg/dL] L1+11 1.3+0.6 0.66 13+11 1.6+ 1.1 0.14
Aspartate aminotransferase [IU/L] 58 +41.9 50 +25.8 0.57 50 +26.4 57 + 63.9 0.47
Alanine aminotransferase [1U/L] 60 + 65.8 57 473 0.89 48 + 4.1 4752 0.74
Lactate dehydrogenase [U/L] 469 + 279.8 396 + 176.4 0.39 479 + 1284 503 172 0.81
D-dimer [pg/mL] 4+99 7.1+134 0.53 27+58 3468 0.59
C-Reactive Protein [mg/dL] 105+ 7.6 124+ 86 0.45 13.7+8.1 128 +9.8 0.57
Ferritin [ng/mL] 1679 + 1301 2371 + 2952 0.63 1252 £ 9532 1723 + 1789 0.14
Intubation rate
Orotracheal intubation [% (n)] 15.7 (13) 91.7 (11) <0.01 11.1(7) 35.1 (20) <0.01
Symptom onset before intubation [days] ~ 11.3+6.6 16+8.2 0.14 10.2+2.6 14.5+7.5 0.23

DOAC: Direct Oral AntiCoagulants; ED: Emergency Department; IU: Internationl Units
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in a small population.

Male sex, cardiovascular comorbidities, acute cardiac or kid-
ney injury, lymphocytopenia, and D-dimer were all associated with
an increased risk of in-hospital death,®?22?* but none of these vari-
ables were found to be predictors in our study.

Similarly, despite initial data linking drugs acting on the renin
angiotensin system and mortality, this lack of relationship has now
been established through large case series and metanalysis.?*2¢

Higher aspirin use was observed in our deceased patients, most
likely due to a higher prevalence of ischemic heart disease, but was
unrelated to mortality in univariate and multivariate analyses. Our
findings are consistent with those of a recent meta-analysis in
COVID-19 patients,”” despite the fact that antiplatelet therapy has
previously been associated with lower mortality and ARDS inci-
dence in critically ill patients with predisposing conditions.?

The mortality rate was significantly higher in intubated
patients compared to patients not requiring intubation (60.8% ver-
sus 29.9%, respectively, p<0.01). Although statistical significance
is never reached in the various subgroups for the duration of symp-
toms before intubation (Table 2, 4, 5), there is a trend toward sta-
tistical significance for a shorter delay to intubation in survived
patients than in deceased ones (11£5.7 versus 15+7.3 days,
p=0.06). Although the design of our study does not allow for more
in-depth analysis, Camous,” who described a mortality rate of
50% and 87% in patients intubated before and after 7 days of dex-
amethasone therapy, recently suggested that intubation delay could
be a negative prognostic factor. To answer this question, studies
with appropriate designs are required.

Limitations

The information presented is the result of a single-center anal-
ysis. The study’s retrospective nature imposes some limitations;
however, we strived to conduct the most comprehensive chart
review possible, using the analysis of two independent revisors and
being able to rely on 0% missing data. We chose not to reveal the
cause of death because, while the data collected by phone contact
constitute a small percentage, being provided by non-medical per-
sonnel may introduce uncertainty about the true cause of death.
Similarly, because of the high risk of interpretive bias due to the
retrospective nature of the analysis, we did not include important
data such as NIV/CPAP setting and duration, radiological findings,
and drug therapy; however, drug therapy provided during hospital-
ization always followed the standard of care based on the best evi-
dence at the time of admission. The decision to start NIV/CPAP
immediately in the ED or to delay it until admission to the SICU
was influenced not only by clinical severity but also by logistical
concerns (availability of SICU beds, consequent expected length
of stay in the ED, number of ventilators in the ED). Although there
is a possibility that a subset of patients was undertreated in the
carly stages of the disease (in terms of ventilatory support), the
nature of the study does not allow for a more thorough discussion
of this point; nonetheless, the rate of intubation did not differ
between those who began ventilatory support in the ED and those
who began it in the SICU. Furthermore, no data on the percentage
of “do-not-intubate” patients were reported, which may represent a
category at increased risk of mortality; however, the inability to
distinguish the clinical or organizational (available resources) aeti-
ology of this data, as well as the difficulty in determining when a
patient is classified as such (on SICU admission or only later at the
time of further deterioration), could lead to misinterpretation.
Finally, the sample size is small, but it is comparable to that of a
12-bed ward, with the added benefit of being extrapolated from a
setting with true semi-intensive care criteria.

OPEN aACCESS

Conclusions

In summary, mortality in COVID patients managed in a SICU
is high, reaching about the 30% at six months, with similar data
along the three Italian epidemic in our single center experience.
Age is an important negative prognostic factor, with 63 years old
as the best predicting cut-point (OR 5.29).
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