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Objective: This retrospective and prospective cohort study
was designed to describe the characteristics, treatments,
and outcomes of patients with SARS-CoV-2 infection
(COVID-19) admitted to subintensive care units (SICU) and
to identify the variables associated with outcomes. SICUs
have been extremely stressed during the pandemic, but
most data regarding critically ill COVID-19 patients come
from intensive care units (ICUs). Studies about COVID-19
patients in SICUs are lacking.

Setting and participants: The study included 88 COVID-19
patients admitted to our SICU in Cuneo, Italy, between
March and May 2020.

Measurements: Clinical and ventilatory data were collected,
and patients were divided by outcome. Multivariable
logistic regression analysis examined the variables
associated with negative outcomes (transfer to the ICU,
palliation, or death in a SICU).

Results: A total of 60 patients (68%) had a positive outcome,
and 28 patients (32%) had a negative outcome; 69 pa-

he COVID-19 pandemic has led to large increases

in hospital admissions. Subintensive care units

(SICUs) are among the wards most under pressure
worldwide," dealing with the increased number of critically
ill patients who need noninvasive ventilation, as well as
serving as the best alternative to overfilled intensive care
units (ICUs). In ltaly, SICUs are playing a fundamental role
in the management of COVID-19 patients, providing early
treatment of respiratory failure by continuous noninvasive
ventilation in order to reduce the need for intubation.?®
Nevertheless, the great majority of available data about
critically ill COVID-19 patients comes from ICUs. Full stud-

16 January/February 2022 Vol. 29, No. 1

tients (78%) underwent continuous positive airway pressure
(CPAP). Pronation (n=37 [42%]) had been more frequently
adopted in patients who had a positive outcome vs a negative
outcome (n=30 [50%] vs n=7 [25%)]; P=.048), and the
median (interquartile range) Pao,/Fio, ratio after 6 hours of
prone positioning was lower in patients who had a negative
outcome vs a positive outcome (144 [140-168] vs 249 [195-
268], P=.006). Independent predictors of a negative outcome
were diabetes (odds ratio [OR], 8.22; 95% Cl, 1.50-44.70;
P=.015), higher D-dimer (OR, 1.28; 95% Cl, 1.04-1.57;
P=.019), higher lactate dehydrogenase level (OR, 1.003;
95% Cl, 1.000-1.006; P=.039), and lower lymphocytes count
(OR, 0.996; 95% Cl, 0.993-0.999; P=.004).

Conclusion: SICUs have a fundamental role in the treatment
of critically ill patients with COVID-19, who require long-
term CPAP and pronation cycles. Diabetes, lymphopenia,
and high D-dimer and LDH levels are associated with
negative outcomes.

Keywords: emergency medicine, noninvasive ventilation,
prone position, continuous positive airway pressure.

ies about outcomes of patients in SICUs are lacking and
need to be conducted.

We sought to evaluate the characteristics and out-
comes of patients admitted to our SICU for COVID-19 to
describe the treatments they needed and their impact on
prognosis, and to identify the variables associated with
patient outcomes.
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Methods

Study Design

This cohort study used data from patients who were
admitted in the very first weeks of the pandemic. Data were
collected retrospectively as well as prospectively, since the
ethical committee approved our project. The quality and
quantity of data in the 2 groups were comparable.

Data were collected from electronic and written med-
ical records gathered during the patient’s entire stay in
our SICU. Data were entered in a database with limited
and controlled access. This study complied with the
Declaration of Helsinki and was approved by the local
ethics committees (ID: MEDURG10).

Study Population

We studied 88 consecutive patients admitted to the SICU
of the Santa Croce e Carle Teaching Hospital, Cuneo, Italy,
for COVID-19, from March 8 to May 1, 2020. The diagno-
sis was based on acute respiratory failure associated with
SARS-CoV-2 RNA detection on nasopharyngeal swab or
tracheal aspirate and/or typical COVID-19 features on a
pulmonary computed tomography (CT) scan.® Exclusion
criteria were age younger than 18 years and patient denial
of permission to use their data for research purposes (the
great majority of patients could actively give consent; for
patients who were too sick to do so, family members
were asked whether they were aware of any reason why
the patient would deny consent).

Clinical Data

The past medical history and recent symptoms descrip-
tion were obtained by manually reviewing medical records.
Epidemiological exposure was defined as contact with
SARS-CoV-2—-positive people or staying in an epidemic
outbreak area. Initial vital parameters, venous blood tests,
arterial blood gas analysis, chest x-ray, as well as the
result of the nasopharyngeal swab were gathered from
the emergency department (ED) examination. (Additional
swabs could be requested when the first one was nega-
tive but clinical suspicion for COVID-19 was high.) Upon
admission to the SICU, a standardized panel of blood
tests was performed, which was repeated the next day
and then every 48 hours. Arterial blood gas analysis was
performed when clinically indicated, at least twice a day,

or following a scheduled time in patients undergoing
pronation. Charlson Comorbidity Index” and MuLBSTA
score® were calculated based on the collected data.

Imaging

Chest ultrasonography was performedinthe ED at the time
of hospitalization and once a day in the SICU. Pulmonary
high-resolution computed tomography (HRCT) was per-
formed when clinically indicated or when the results of
nasopharyngeal swabs and/or x-ray results were discor-
dant with COVID-19 clinical suspicion. Contrast CT was
performed when pulmonary embolism was suspected.

Medical Therapy

Hydroxychloroquine, antiviral agents, tocilizumab, and rux-
olitinib were used in the early phase of the pandemic, then
were dismissed after evidence of no efficacy.® ' Steroids
and low-molecular-weight heparin were used afterward.
Enoxaparin was used at the standard prophylactic dosage,
and 70% of the anticoagulant dosage was also adopted in
patients with moderate-to-severe COVID-19 and D-dimer
values >3 times the normal value.>** Antibiotics were given
when a bacterial superinfection was suspected.

Oxygen and Ventilatory Therapy
Oxygen support or noninvasive ventilation were started
based on patients’ respiratory efficacy, estimated by
respiratory rate and the ratio of partial pressure of arte-
rial oxygen and fraction of inspired oxygen (P/F ratio).'>'
Oxygen support was delivered through nasal cannula,
Venturi mask, or reservoir mask. Noninvasive ventilation
was performed by continuous positive airway pressure
(CPAP) when the P/F ratio was <250 or the respiratory
rate was >25 breaths per minute, using the helmet inter-
face.®'” Prone positioning during CPAP'82° was adopted
in patients meeting the acute respiratory distress syn-
drome (ARDS) criteria®' and having persistence of respi-
ratory distress and P/F <300 after a 1-hour trial of CPAP.
The prone position was maintained based on patient
tolerance. P/F ratio was measured before pronation (TO),
after 1 hour of prone position (T1), before resupination
(T2), and 6 hours after resupination (T3). With the same
timing, the patient was asked to rate their comfort in each
position, from O (lack of comfort) to 10 (optimal comfort).
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Delta P/F was defined as the difference between P/F at
T3 and basal P/F at TO.

Outcomes

Positive outcomes were defined as patient discharge
from the SICU or transfer to a lower-intensity care ward for
treatment continuation. Negative outcomes were defined
as need for transfer to the ICU, transfer to another ward
for palliation, or death in the SICU.

Statistical Analysis

Continuous data are reported as median and interquar-
tile range (IQR); normal distribution of variables was tested
using the Shapiro-Wilk test. Categorical variables were
reported as absolute number and percentage. The Mann-
Whitney test was used to compare continuous variables
between groups, and chi-square test with continuity cor-
rection was used for categorical variables. The variables
that were most significantly associated with a negative out-
come on the univariate analysis were included in a stepwise
logistic regression analysis, in order to identify independent
predictors of patient outcome. Statistical analysis was per-
formed using JASP (JASP Team) software.

Results

Study Population

Of the 88 patients included in the study, 70% were male;
the median age was 66 years (IQR, 60-77). In most
patients, the diagnosis of COVID-19 was derived from a
positive SARS-CoV-2 nasopharyngeal swab. Six patients,
however, maintained a negative swab at all determina-
tions but had clinical and imaging features strongly sug-
gesting COVID-19. No patients met the exclusion criteria.
Most patients came from the ED (n=58 [66%]) or general
wards (n=22 [25%)]), while few were transferred from the
ICU (n=8 [9%)]). The median length of stay in the SICU
was 4 days (IQR, 2-7). An epidemiological link to affected
persons or a known virus exposure was identifiable in 37
patients (42%).

Clinical, Laboratory, and Imaging Data

The clinical and anthropometric characteristics of patients
are shown in Table 1. Hypertension and smoking habits
were prevalent in our population, and the median Charlson
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Table 1. Clinical and Anthropometric Characteristics

of the Study Population
Characteristics
Age, median (IQR), y
Men
Origin
Emergency department

Lower-intensity wards
Intensive care unit

Epidemiological exposure

Past medical history
Previous/current smoker
Hypertension
Obesity
Coronary artery disease
Stroke/transient ischemic attack
Chronic obstructive pulmonary disease
Asthma
Chronic pulmonary disease
Long-term oxygen therapy
Diabetes mellitus
Neoplasia
Immunodepression
Pregnancy
Charlson Comorbidity Index, median (IQR)
ACE-i/ARB
Direct-acting oral anticoagulants
Vitamin K inhibitors

Symptoms
Duration before SICU, median (IQR), d
Fever
Dyspnea
Cough
Diarrhea
Nausea/Vomiting
Syncope
Anosmia/ageusia

Physical examination at admission
Body mass index
Glasgow Coma Scale
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart rate, beats/min
Oxygen saturation, %
Fraction of inspired oxygen
Temperature, °C
Respiratory rate, breaths/min

Patients (n=88)
66 (60-77)
62 (70)

26 (24-29)
15 (5-15)

130 (120-148)
80 (70-85)

85 (79-95)

92 (90-95)

0.21 (0.21-0.28)
37.4 (36.5-38.0)
20 (16-28)

Results are expressed as No. (%) except where indicated.

ACE-i, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor

blocker; IQR, interquartile range; SICU, subintensive care unit.



Table 2. Laboratory Results

Time O
ABG Pao,, mm Hg 61 (62-70)
ABG Fio, 0.21 (0.21-0.30)

ABG P/F ratio

WBC, cells/uL (normal range, 4000-10000)
Lymphocytes, cells/uL (normal range, 1200-4000)
Platelets, cells/uL (normal range, 150000-450000)

253 (218-291)
6500 (4900-9900)
800 (600-1100)

194,000 (149000-278000)

CRP, mg/L (normal range, <5) 93 (39-154)
Procalcitonin, ng/mL (normal range, <0-10) 0.17 (0.08-0.40)
Troponin |, pg/L (normal range, <57.3) 19.9 (6.2-39.0)
LDH, U/L (normal range, 120-250) 364 (286-480)
INR (normal range, <1-10) 118 (1.09-1.30)
D-dimer, pg/mL (normal range, <0.5) 1.10 (0.70-2.10)
NT-proBNP, pg/mL (normal range, <125) 391 (91-1715)
Positive nasopharyngeal swabs, No. (%) 72 (82)
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After 24 hours

7200 (4900-9000)
800 (500-1100)

195000
(156000-281000)

116 (53-157)
019 (0.10- 0.47)

1.20 (0.80-2.10)

After 72 hours

6800 (4800-8700)
800 (600-1100)

236000
(189000-315000)

80 (44-138)
0.16 (0.08-0.39)
18.3 (4.9-42.6)
348 (265-406)
119 (1.14-1.30)
1.20 (0.70-2.00)
747 (165-2284)
10 (63)

Bacterial cultures, No. (%)

Results are expressed as median (interquartile range) except where noted.

Negative 33 (37) Positive 17 (19)

ABG, arterial blood gas analysis; CRP, C-reactive protein; Fio,; fraction of inspired oxygen; INR, international normalized ratio; LDH, lactate dehydrogenase;
NT-proBNP, N-terminal pro-brain natriuretic peptide; P/F ratio, ratio of partial pressure of arterial oxygen and fraction of inspired oxygen; Pao,, partial pressure of

arterial oxygen; WBC, white blood cell count.

Comorbidity Index was 3. Most patients experienced fever,
dyspnea, and cough during the days before hospitalization.

Laboratory data showed a marked inflammatory
milieu in all studied patients, both at baseline and after
24 and 72 hours. Lymphopenia was observed, along
with a significant increase of lactate dehydrogenase
(LDH), C-reactive protein (CPR), and D-dimer, and a mild
increase of procalcitonin. N-terminal pro-brain natriuretic
peptide (NT-proBNP) values were also increased, with
normal troponin | values (Table 2).

Chest x-rays were obtained in almost all patients, while
HRCT was performed in nearly half of patients. Complete
bedside pulmonary ultrasonography data were available
for 64 patients. Heterogeneous pulmonary alterations
were found, regardless of the radiological technique, and
multilobe infiltrates were the prevalent radiological pattern
(73%) (Table 3). Seven patients (8%) were diagnosed with
associated pulmonary embolism.

Medical Therapy
Most patients (89%) received hydroxychloroquine, whereas
steroids were used in one-third of the population (36%).

Immunomodulators (tocilizumab and ruxolitinib) were
restricted to 12 patients (14%). Empirical antiviral therapy
was introduced in the first 41 patients (47%). Enoxaparin was
the default agent for thromboembolism prophylaxis, and
6 patients (7%) received 70% of the anticoagulating dose.

Oxygen and Ventilatory Therapy

Basal median P/F ratio was 253 (IQR, 218-291), and respi-
ratory rate at triage was 20 breaths/min (IQR, 16-28), under-
lining a moderate-to-severe respiratory insufficiency at
presentation. A total of 69 patients (78%) underwent CPAP,
with a median positive end-expiratory pressure (PEEP) of
10.0 cm H,0 (IQR, 7.5-10.0) and fraction of inspired oxy-
gen (F0,) of 0.40 (IQR, 0.40-0.50). In 37 patients (42%) who
received ongoing CPAP, prone positioning was adopted. In
this subgroup, respiratory rate was not significantly different
from baseline to resupination (24 vs 25 breaths/min). The
median P/F improved from 197 (IQR, 154-236) at baseline
to 217 (IQR, 180-262) after pronation (the duration of the
prone position was variable, depending on patients’ toler-
ance: 1 to 6 hours or every pronation cycle). The median
delta P/F ratio was 39.4 (IQR, —17.0 to 78.0).
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Table 3. Radiology Patterns

Interstitial
No. of Normal Interstitial Unilateral Bilateral abnormalities and
patients pattern abnormalities  consolidations consolidations consolidations
Chest x-ray 75 11 (15) 8 (1) 11 (15) 38 (51) 79)
CT scan 39 3(8) 109 3(8) 24 (62) 8 (21)
Consolidations and
Normal Confluent B lines confluent B lines
pattern  Focal B lines (wet lung) (dry lung)
Lung ultrasound 64 3(5) 22 (34) 711 32 (50)
at baseline (ED)
Multi-lobe disease 88 64 (73)

Results are expressed as No. (%).
CT, computed tomography; ED, emergency department.

Outcomes

A total of 28 patients (32%) had a negative outcome in the
SICU: 8 patients (9%) died, having no clinical indication
for higher-intensity care; 6 patients (7%) were transferred
to general wards for palliation; and 14 patients (16%)
needed an upgrade of cure intensity and were transferred
to the ICU. Of these 14 patients, 9 died in the ICU. The
total in-hospital mortality of COVID-19 patients, including
patients transferred from the SICU to general wards in fair
condition, was 27% (n=24). Clinical, laboratory, and ther-
apeutic characteristics between the 2 groups are shown
in Table 4.

Patients who had a negative outcome were signifi-
cantly older and had more comorbidities, as suggested
by a significantly higher prevalence of diabetes and higher
Charlson Comorbidity scores (reflecting the mortality risk
based on age and comorbidities). The median MuLBSTA
score, which estimates the 90-day mortality risk from
viral pneumonia, was also higher in patients who had a
negative outcome (9.33%). Symptom occurrence was
not different in patients with a negative outcome (apart
from cough, which was less frequent), but these patients
underwent hospitalization earlier—since the appearance
of their first COVID-19 symptoms—compared to patients
who had a positive outcome. No difference was found
in antinypertensive therapy with angiotensin-converting
enzyme inhibitors or angiotensin-receptor blockers among
outcome groups.

More pronounced laboratory abnormalities were found
in patients who had a negative outcome, compared to
patients who had a positive outcome: lower lympho-
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cytes and higher C-reactive protein (CRP), procalcitonin,
D-dimer, LDH, and NT-proBNP. We found no differences
in the radiological distribution of pulmonary involvement
in patients who had negative or positive outcomes, nor in
the adopted medical treatment.

Data showed no difference in CPAP implementation
in the 2 groups. However, prone positioning had been
more frequently adopted in the group of patients who
had a positive outcome, compared with patients who had
a negative outcome. No differences of basal P/F were
found in patients who had a negative or positive outcome,
but the median P/F after 6 hours of prone position was
significantly lower in patients who had a negative out-
come. The delta P/F ratio did not differ in the 2 groups
of patients.

Muiltivariate Analysis

Alogistic regression model was created, including the vari-
ables significantly associated with outcomes in the univar-
iate analysis (age, sex, history of diabetes, lymphocytes,
CRP, procalcitonin, LDH, NT-proBNP, and D-dimer). In the
multivariate analysis, independent predictors of a negative
outcome were history of diabetes (odds ratio [OR], 8.22;
95% CI, 1.50-44.70; P=.015), high D-dimer values (OR,
1.28; Cl, 1.04-1.57; P=.019), high LDH values (OR, 1.003;
Cl, 1.000-1.006; P=.039), and low lymphocytes count
(OR, 0.996; CI, 0.993-0.999; P=.004).

Discussion
Role of Subintensive Units and Mortality
The novelty of our report is its attempt to investigate the



Table 4. Variables Comparison by Outcome

Positive outcome

Original Research

Negative outcome

N=60 (68%) N=28 (32%) P value
Age, y 64 (566-74) 73 (63-86) .0052
Men 42 (70) 20 (71) 1.000
Body mass index 26 (24-28) 25 (23-28) 100
Past medical history
Previous/current smoker 18 (80) 14 (50) .060
Diabetes mellitus 3(5) 9(32) .0022
Hypertension 25 (42) 18 (64) .080
History of CAD 8 (13) 3 (1) 1.000
Previous stroke/TIA 12 311 178
Charlson Comorbidity Index 3.0 (1.7-4.0) 4.0 (2.7-5.0) .0082
MULBSTA score 9 (6-11) 13 (11-15) <0012
ACE-i/ARB 29 932 .350
Direct-acting oral anticoagulants 12 2(7) 491
Vitamin K inhibitors 4.(7) 4 (14) .818
Symptoms and examination
Fever 48 (80) 21 (75) .800
Cough 31 (52) 4 (14) .0022
Dyspnea 37 (62) 16 (57) .865
Symptom duration before SICU, d 9.5 (6.7-12.0) 7.0 (5.0-10.0) .0152
Basal oxygen saturation, % 93 (90-96) 92 (88-93) 100
Respiratory rate, breaths/min 22 (17-28) 19 (15-25) 110
Laboratory results
P/F ratio, time O 269 (243-311) 236 (185-250) .340
WBC time 0, cells/uL 6100 (4900-9400) 9000 (4600-11700) 180
Lymphocytes time 0, cells/pL 900 (700-1300) 600 (400-800) <.0012
CRP time O, mg/L 77 (36-137) 154 (92-211) .0022
Procalcitonin time 0, ng/mL 0.12 (0.08-0.22) 0.34 (0.20-1.05) <.0012
Troponin | time 0, pg/L 16.7 (4.2-29.7) 26.8 (12.2-62.3) .0292
LDH time 0, U/L 333 (274-422) 453 (331-565) .0052
D-dimer time O, pg/mL 0.86 (0.59-1.67) 1.92 (1.35-5.51) <.0012
NT-proBNP time O, pg/mL 245 (65-1062) 1335 (597-4490) .0062
Positive swab 56 (93) 26 (93) .959
Therapy
Antiviral drugs 29 (48) 12 (43) 941
Hydroxychloroquine 57 (95) 21 (75) .283
Tocilizumab 7 (12) 3 (1) 1.000
Antibiotics 32 (63) 20 (71) .0102
Steroids 21 (35) 10 (36) .308
Enoxaparin (70% or full anticoagulant dose) 18 (80) 8 (29) .518
Pronation variables
Pronation 30 (50) 7 (25) 04882
No. of hours in prone position 4.75 (4.00-6.75) 4.00 (3.00-6.50) .569
P/F ratio before pronation 203 (164-249) 171 (146-202) 124
P/F ratio after 6 hours of pronation 249 (195-268) 144 (140-168) .006°
Delta P/F after pronation 39.5 (-1.5 10 83.0) —20.0 (-48.0 to 47.0) 192

Results are expressed as median (interquartile range) and No. (%).
2P <.05, statistically significant difference.

ACE-i, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker; BMI, body mass index; CAD, coronary artery disease; CRP, C-reactive
protein; LDH, lactate dehydrogenase; NT-proBNP, N-terminal pro-brain natriuretic peptide; P/F ratio, ratio of partial pressure of arterial oxygen and fraction of
inspired oxygen; SICU, sub-intensive care unit; TIA, transient ischemic attack; WBC, white blood cell count.
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specific group of COVID-19 patients admitted to a SICU.
In Italy, SICUs receive acutely ill, spontaneously breathing
patients who need (invasive) hemodynamic monitoring,
vasoactive medication, renal replacement therapy, chest-
tube placement, thrombolysis, and respiratory noninva-
sive support. The nurse-to-patient ratio is higher than for
general wards (usually 1 nurse to every 4 or 5 patients),
though lower than for ICUs. In northern lItaly, a great
number of COVID-19 patients have required this kind of
high-intensity care during the pandemic: Noninvasive
ventilation support had to be maintained for several days,
pronation maneuvers required a high number of people 2
or 3 times a day, and strict monitoring had to be assured.
The SICU setting allows patients to buy time as a bridge
to progressive reduction of pulmonary involvement,
sometimes preventing the need for intubation.

The high prevalence of negative outcomes in the SICU
underlines the complexity of COVID-19 patients in this
setting. In fact, published data about mortality for patients
with severe COVID-19 pneumonia are similar to ours.?22?

Clinical, Laboratory, and Imaging Data

Our analysis confirmed a high rate of comorbidities
in COVID-19 patients®* and their prognostic role with
age.?®? A marked inflammatory milieu was a negative
prognostic indicator, and associated concomitant bac-
terial superinfection could have led to a worse prognosis
(procalcitonin was associated with negative outcomes).?”
The cardiovascular system was nevertheless stressed,
as suggested by higher values of NT-proBNP in patients
with negative outcomes, which could reflect sepsis-
related systemic involvement.?

It is known that the pulmonary damage caused by
SARS-CoV-2 has a dynamic radiological and clinical
course, with early areas of subsegmental consolidation,
and bilateral ground-glass opacities predominating later
in the course of the disease.?® This could explain why in
our population we found no specific radiological pattern
leading to a worse outcome.

Medical Therapy

No specific pharmacological therapy was found to be asso-
ciated with a positive outcome in our study, just like antivi-
ral and immunomodulator therapies failed to demonstrate
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effectiveness in subsequent pandemic surges. The low sta-
tistical power of our study did not allow us to give insight into
the effectiveness of steroids and heparin at any dosage.

PEEP Support and Prone Positioning
Continuous positive airway pressure was initiated in the
majority of patients and maintained for several days. This
was an absolute novelty, because we rarely had to keep
patients in helmets for long. This was feasible thanks to
the SICU’s high nurse-to-patient ratio and the possibility of
providing monitored sedation. Patients who could no lon-
ger tolerate CPAP helmets or did not improve with CPAP
support were evaluated with anesthetists for program-
ming further management. No initial data on respiratory
rate, level of hypoxemia, or oxygen support need (level of
PEEP and FI0,) could discriminate between outcomes.
Prone positioning during CPAP was implemented in
42% of our study population: P/F ratio amelioration after
prone positioning was highly variable, ranging from very
good P/F ratio improvements to few responses or no
response. No significantly greater delta P/F ratio was
seen after the first prone positioning cycle in patients
who had a positive outcome, probably due to the small
size of our population, but we observed a clear positive
trend. Interestingly, patients showing a negative outcome
had a lower percentage of long-term responses to prone
positioning: 6 hours after resupination, they lost the ben-
efit of prone positioning in terms of P/F ratio amelioration.
Similarly, a greater number of patients tolerating prone
positioning had a positive outcome. These data give
insight on the possible benefits of prone positioning in
a noninvasively supported cohort of patients, which has
been mentioned in previous studies.®*!

Outcomes and Variables Associated

With Negative Outcomes

After correction for age and sex, we found in multiple
regression analysis that higher D-dimer and LDH val-
ues, lymphopenia, and history of diabetes were inde-
pendently associated with a worse outcome. Although
our results had low statistical significance, we consider
the trend of the obtained odds ratios important from a
clinical point of view. These results could lead to greater
attention being placed on COVID-19 patients who



present with these characteristics upon their arrival to the
ED because they have increased risk of death or intensive
care need. Clinicians should consider SICU admission for
these patients in order to guarantee closer monitoring and
possibly more aggressive ventilatory treatments, earlier
pronation, or earlier transfer to the ICU.

Limitations

The major limitation to our study is undoubtedly its sta-
tistical power, due to its relatively low patient population.
Particularly, the small number of patients who underwent
pronation did not allow speculation about the efficacy of
this technique, although preliminary data seem promis-
ing. However, ours is among the first studies regarding
patients with COVID-19 admitted to a SICU, and these
preliminary data truthfully describe the Italian, and per-
haps international, experience with the first surge of the
pandemic.

Conclusions

Our data highlight the primary role of the SICU in COVID-
19 in adequately treating critically ill patients who have
high care needs different from intubation, and who require
noninvasive ventilation for prolonged times as well as fre-
quent pronation cycles. This setting of care may represent
a valid, reliable, and effective option for critically ill respira-
tory patients. History of diabetes, lymphopenia, and high
D-dimer and LDH values are independently associated
with negative outcomes, and patients presenting with
these characteristics should be strictly monitored.
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