S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



DIABETES RESEARCH AND CLINICAL PRACTICE 166 (2020) 108331

Contents available at ScienceDirect

Diabetes Research

o ) International
and Clinical Practice Diabetes
Federation
journal homepage: www.elsevier.com/locate/diabres
Demographic and clinical features of critically ill )

Check for

patients with COVID-19 in Greece: The burden
of diabetes and obesity

P. Halvatsiotis *, A. Kotanidou”, K. Tzannis®, E. Jahaj”, E. Magira ",

M. Theodorakopoulou ¢, G. Konstandopoulou ¢, E. Gkeka %, C. Pourzitaki?, N. Kapravelos®,
S. Papoti®, M. Sileli®, C. Gogos’, D. Velissaris’, N. Markou?, E. Stefanatou?,

G. Vlachogianni”, E. Aimoniotou”, A. Komnos', T. Zafeiridis', P. Koulouvaris’,

A. Armaganidis, A. Bamias“°, G. Dimopoulos ©

@2nd Propaedeutic Department of Internal Medicine, Medical School, National and Kapodistrian University of Athens, “ATTIKON”
University Hospital, Rimini 1, Chaidari 124 62, Greece

® 1st Department of Critical Care, Medical School of National and Kapodistrian University of Athens, “EVANGELISMOS” General Hospital,
45-47 Ipsilantou str, 10675 Athens, Greece

¢ 2nd Department of Critical Care, Medical School of National and Kapodistrian University of Athens, “ATTIKON” University Hospital, Rimini
1, Chaidari 124 62, Greece

d Department of Anesthesiology and Intensive Care, Faculty of Medicine, School of Health Sciences of Aristotle University of Thessaloniki,
AHEPA University Hospital, Kyriakidi 1, Thessaloniki 54621, Greece

€2nd Critical Care Department, General Hospital of Thessaloniki “G. PAPANIKOLAOU” Leof. Papanikolaou, Pilaia Chortiatis 57011, Greece
fEmergency Department and Department of Internal Medicine of Patras University, Medical School, University Hospital of Patras, Rio, Patras
26504, Greece

8LATSION Burn Center — Intensive Care Unit, General Hospital of Eleusis “THRIASSIO”, Leof G Gennimata, Elefsina 19600, Greece

R Department of Critical Care, AGIOS DIMITRIOS General Hospital of Thessaloniki, Elenis Zografou 2, Thessaloniki 54634, Greece
Department of Critical Care, General Hospital of Larisa “KOUTLIMPANIO”, Tsakalof 1, Larisa 41221, Greece

J 1st Department of Orthopaedics, Medical School of National and Kapodistrian University of Athens, “ATTIKON” University Hospital, Rimini
1, Chaidari 124 62, Greece

ARTICLE INFO

Article history:

Received 21 May 2020
Received in revised form

9 July 2020

Accepted 13 July 2020
Available online 17 July 2020

Keywords:
Greece
Type-2 diabetes

* Corresponding author.

ABSTRACT

Aims: The aim of the study was to investigate the association between type-2 diabetes mel-
litus, other underlying diseases and obesity with the outcomes of critically ill Covid-19
patients in Greece.

Methods: In this retrospective observational multi-centre study, data and outcomes of 90
RNA 2109-nCoV confirmed critically ill patients from 8 hospitals throughout Greece, were
analysed. All reported information stand through April 13th 2020.

Results: The median age of the patients was 65.5 (IQR 56-73), majority were male (80%) and
obesity was present in 34.4% of patients most prevalent to younger than 55 years. Hyper-
tension was the prevailing comorbidity (50%), followed by cardiovascular diseases (21.1%)
and type-2 diabetes (18.9%). At admission, common symptoms duration had a median of
8 (IQR 5-11) days. A 13.3% of the patients were discharged, 53.4% were still in the ICUs
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Obesity
Covid-19
Intensive Care Unit

Critically ill vivors.

and 28.9% deceased who were hospitalised for fewer days than the survivors [6 (IQR 3-9) vs.
9 (IQR 7-14.5) respectively]. Aging was not a risk factor but diabetes deteriorates the out-
comes. Obesity poses a suggestive burden as it was more notable in deceased versus sur-

Conclusions: Type 2 diabetes and obesity may have contributed to disease severity and mor-
tality in COVID-19 critically ill patients in Greece.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

In December 2019, many cases of pneumonia without a
defined causative factor were reported in Wuhan China, with
some patients rapidly developing respiratory distress syn-
drome or acute respiratory failure [1]. On Jan 7th, a novel coro-
navirus was identified by the Chinese Center for Disease
Control and Prevention (CCDC) from the throat swab sample
of a patient and was subsequently named 2019-nCoV by
WHO [2]. The 2019-nCoV infection caused clusters of severe
respiratory illness similar to severe acute respiratory syn-
drome. Most patients were men and a sizable proportion suf-
fered from underlying conditions [3].

The first Covid-19 case in Greece was diagnosed on Febru-
ary 26th and on March 23rd with 695 confirmed cases and 17
death, a nation-wide restriction on freedom of movement
was enforced. On March 8th, the first patient with confirmed
pneumonia by 2019-nCoV was admitted in an Intensive Care
Unit (ICU) due to pulmonary failure. As of April 13th, the total
Covid-19 cases in Greece were 2.145, 25.8% of patients were
infected due to travel exposure and 40% of patients were
infected due to close contact with diagnosed cases. The death
toll was in total 99 patients, while 73 patients were supported
with mechanical ventilation in critical condition and 16
patients had been discharged from the ICUs [4].

Development of severe acute respiratory syndrome is seen
more often in elderly patients with Covid-19 pneumonia and
with underlying chronic diseases such as hypertension, cardio-
vascular diseases, type-2 diabetes, chronic obstructive pul-
monary disease or malignancies [5]. There is evidence of
increased incidence and severity of Covid-19 in patients with
type-2 diabetes, with higher risk for ICU admission and consid-
erable mortality [6]. In addition, obesity has been associated
with disease severity and National guidelines recommend that
patients with obesity and especially those with severe obesity
should take extra measures to avoid Covid-19 contamination
[7]. A major problem of the coronavirus pandemic is the con-
siderable burden imposed on the National Health System
worldwide due to the hyperacute outbreak and the propor-
tional increase of patients requiring ICU support in an extre-
mely limited period of time. Hence, outcomes may vary
according to the burden of the disease in each country. In con-
trast to the USA and other European Countries, Greece has
been among the Countries with the lower number of cases
and deaths and thus information regarding the outcomes of
critically ill patients may be of interest.

The aim of this retrospective observational study, was to
investigate the association between type-2 diabetes mellitus,

other underlying diseases and obesity with the outcomes in
Greek patients admitted to ICUs for respiratory failure caused
by Covid-19 pneumonia. The relation of aging with demo-
graphics, comorbidities, clinical characteristics, need for
invasive mechanical ventilation and outcomes was also
evaluated.

2. Research design and methods
2.1.  Study population and data collection

In this retrospective observational multi-centre study, 90
patients with laboratory-confirmed SARS-CoV-2 pneumonia
(positive result on reverse-transcriptase-polymerase-chain-r
eaction [RT-PCR] assay of nasopharyngeal swab) [Method in
Supplementary Appendix] who were hospitalised in ICUs of
8 hospitals in Greece from March 10th to April 13th 2020 were
included. All these hospitals were designated by the Greek
Ministry of Health as Covid-19 Reference Hospitals for the
care of patients with SARS-CoV-2 pneumonia. In Table 1 all
collaborating hospitals are referred, with the number of their
patients that contributed to the analysis. Different regions of
Greece are represented and thus the results are Nationwide
and empowered, because they are not mirrored only to a cer-
tain area of Greece

The study was approved by the Institutional Ethics Board
and the Scientific Council of the coordinating “Attikon”
University Hospital. Due to the retrospective nature of the
study and the anonymity in reviewing patients’ data,
informed consent from individual patients or their legal guar-
dians was waived.

Data were extracted from patients’ medical records and
through direct communication with their attending health
care providers. Data was collected for age, gender, BMI and
underlying health conditions, such as hypertension, cardio-
vascular disorders, pulmonary diseases, kidney failure, type-
2 diabetes or malignancy. Monitored information included:
common symptoms onset and duration prior to hospital
admission, smoking habits, vital signs (fever, heart rate and
respiration rate), laboratory values (blood routine test, arterial
blood gas analysis and blood chemistry with troponine levels)
and chest radiography - CT findings. For the severity of the
patient condition requiring intensive care the ratio of partial
pressure of oxygen (PaO,) to the fraction of inspired oxygen
(FiO2) on admission and three (3) days later was used. Addi-
tionally we collected data regarding the proportion of patients
that required mechanical ventilation, the length of stay in
ICU, the number of patients who died while under
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Table 1 - Participating hospitals.

Hospital City Region N (%)
University Hospital “ATTIKON” Athens Metropolitan Area Attica 13 (14.4)
“EVANGELISMOS” General Hospital Athens Metropolitan Area Attica 25 (27.8)
“THRIASSION” General Hospital Athens Metropolitan Area Attica 8 (8.9)
“AHEPA” University Hospital Thessaloniki Macedonia 19 (21.1)
“G. PAPANIKOLAOU” General Hospital Thessaloniki Macedonia 10 (11.1)
“AGIOS DIMITRIOS” General Hospital Thessaloniki Macedonia 5 (5.6)
Patras University Hospital Patra Peloponnese 8 (8.9)
“KOUTLIBANEIO” General Hospital Larissa Thessaly 2 (2.2)

observation and treatment, those who were discharged from
the Units and those who were still in ICUs. No imputation
was made for any missing data. Diabetes was defined from
the patients’ medical history and type-1 patients were
excluded from the study. Decisions regarding admission,
management and intubation per patient, were made by the
individual referring physician. The defined outcomes of the
study, were the burden of diabetes and obesity in critically
ill Covid-19 patients. All reported information stand for hospi-
talization through April 13th 2020.

2.2.  Statistical analysis

Sample size was equal to the number of patients treated dur-
ing the study period in the collaborating hospitals. Descriptive
statistical analysis was performed for all study data. Continu-
ous variables were summarized through the use of medians
(25-75th percentiles) and categorical variables were displayed
as frequency tables (N, %). Standard statistical tests were used
to check univariate associations between categorical (Fisher’s
exact tests or Pearson chi-square test [8,9]) or categorical and
continuous variables (Two-sample Wilcoxon rank-sum test,
T-test Kruskal-Wallis equality-of-populations rank test [10-
12]). Shapiro-Wilk W test was performed to assess the nor-
mality for each continuous variable combined with graphical
methods [13]. Box plots and histograms were used for graph-
ical presentation of differences and trends between variables
that have been observed. Age and BMI were summarized and
tested both in continuous and categorical forms. Lab variables
were presented only in continuous forms. Results with p-
value of < 0.05 were considered statistically significant, and
results with 0.05 < p < 0.10 suggestive. Multiple imputation
methods for missing data were not used. All statistical analy-
ses were performed using STATA/SE 16.1 software (Copyright
1985-2019; StataCorp LP, College Station, Texas, USA).

3. Results
3.1.  Demographics

The analysis included 90 critically ill patients with a median
age of 65.5 (IQR 56-73). Since age has been shown to be asso-
ciated with outcomes [14,15], our cohort was divided into
Group A with 21 patients (23.3%) younger or equal to 55 years,
Group B with 24 patients (26.7%) aged 56 to 65 and Group C
with 45 patients (50%) older than 66 years. The demographic

and clinical characteristics of patients according to their age
at baseline are presented in Table 2.

From the total population, 80% were male with similar dis-
tribution across all age groups, namely 80.9% for Group A, 75%
for Group B and 82.2% for Group C.

Median Body Mass Index (BMI) was 28 kg/m? (IQ 26.1-32),
while Group A had a significantly higher level of BMI with a
median value of 30.8 (IQR 28-35.1), in comparison to 29.4
(IQR 26.5-32.9) and 27.7 (IQR 26-29.3) kg/m? in Group B and
C respectively (p = 0.003).

3.2.  Medical history

Twenty-seven patients (30%) had no any underlying disease.
Arterial hypertension was the most prevalent comorbidity
affecting 45 patients (50%), followed by 19 patients with car-
diovascular diseases (21.1%), 17 with type-2 diabetes (18.9%),
8 with COPD (8.9%), 7 with malignancies (7.8%), 4 with chronic
kidney disease (4.4%) and 3 with asthma (3.3%). Thirty-seven
patients presented with only one comorbidity (41.1%), 15 with
two (16.7%), 9 with three (10%), 1 with four (1.1%) and 1 with 5
(1.1%). More patients in Group C had at least one comorbidity
(86.7%) compared to Group B (66.67%) and Group A (38.1%)
(p = 0.001). The same Group was also associated with higher
frequency of>2 underlying diseases (Table 2, p = 0.022). Speci-
fic comorbitidies were equally distributed across all age
groups with the exception of cardiovascular disorders (CVD)
which were with higher prevalence in Group C (Table 2,
p = 0.001). However, the presence of CVD was not related to
early death, since the frequency of CVD was similar between
the deceased (15.4%) and the survivors (23.3%) (Table 3). The
demographic and clinical characteristics of our study popula-
tion in relation to the outcomes are presented in Table 3.

Type-2 diabetes (DM) was present equally in all 3 age study
groups with 2 individuals (9.5%) in Group A, 4 (16.7%) in Group
B and 11 (24.4%) in Group C (p = 0.387). DM was present only
among deceased patients (30.8%) and those still in ICU
(16.7%), while none of the discharged patient had DM
(p = 0.074) (Fig. 1). A stronger trend was observed when the
comparison included diseased patients (30.8%) vs. survivors
(13.3%) (p = 0.056).

Obesity (BMI > 30) was present in 31 cases (34.4%): 12
patients (57.1%) in Group A, 10 (41.7%) in Group B and 9
(20%) in Group C (p = 0.009). Overweight patients with a BMI
between 25 and 30 kg/m? were present mainly in Group C
with 29 patients (64.4%), while there were only 11 (45.8%) in



Table 2 - Demographic and clinical characteristics of patients according to the age at baseline.

Parameters Group A N = 21 (23.3%) Group B N = 24 (26.7%) Group C N = 45 (50%) p-value
Age (years) <55 56-65 >66

Median (25-75th percentile)
BMI (kg/m?) 30.8 (28-35.1) 29.4 (26.5-32.9) 27.7 (26-29.3) 0.003*
Duration of symptoms before intubation (days) 8 (6-11) 6 (4-10) 8 (5-11) 0.381
LOS (days) 7 (5-12) 8.5 (7-11.5) 9 (6-13) 0.548
Lowest PaO,:FiO, ratio on day 1 after admission 99 (87-130) 100 (72-100) 100 (74-108) 0.681
Lowest PaO,:FiO, ratio on day 3 after admission 120 (73-152) 80 (60-102) 136 (95-167) 0.003*
Pa0,:FiO, ratio improvement —6 (-23-17) —10 (-40-0) 24 (0-66) <0.001*
Lab tests
White cell count (x10%/L) 14.1 (11.6-15.6) 15.3 (11-23.2) 12.5 (9.2-18.4) 0.496
Lymphocytopenia (1.0) 0.08 (0.03-0.1) 0.06 (0.03-0.1) 0.06 (0.04-0.09) 0.501
Arterial lactate (mmol/L) 1.8 (1.5-2.7) 2.4 (1.4-3.2) 2.1 (1.7-2.8) 0.717
ALT (uKat/L) 1.2 (0.8-3.5) 1.4 (0.9-3) 1 (0.6-1.5) 0.396
AST (uKat/L) 0.9 (0.6-1.6) 1.4 (1.1-2.4) 0.9 (0.5-1.4) 0.064*
Bilirubin total (umol/L) 17.3 (9.1-41.2) 20 (11.3-48.8) 16.1 (8.6-31.5) 0.615
Troponine (ug/L) 15.5 (3.7-96.5) 31 (16.5-52) 24 (5.6-83) 0.651
Platelet count (x10%L) 267.5 (179-439) 209.5 (117-433) 182 (134-273) 0.269

N (%)

Gender 0.74
Female 4 (19.1) 6 (25) 8 (17.8)
Male 17 (80.9) 18 (75) 37 (82.2)
BMI (kg/m?) 0.109
<26 2 (9.5) 5 (20.8) 15 (33.3)
>26 19 (90.5) 19 (79.2) 30 (66.7)
BMI (kg/m?) 0.024*
<25 2 (9.5) 3 (12.5) 8 (17.8)
25-30 7 (33.3) 11 (45.8) 29 (64.4)
>30 12 (57.2) 10 (41.7) 8 (17.8)
Admission 0.636
Directly to ICU 2 (9.5) 3 (12.5) 3 (6.7)
Inpatient prior to wards 19 (90.5) 21 (87.5) 42 (93.3)
Comorbidities
COPD 2 (9.5) 0 (0) 6 (13.3) 0.169
Cancer 1 (4.8) 0 (0) 6 (13.3) 0.143
Chronic Kidney disease 0 (0) 1(4.2) 3 (6.7) 0.805
Cardiovascular 0 (0) 3 (12.5) 16 (35.6) 0.001*
Diabetes 2 (9.5) 4 (16.7) 11 (24.4) 0.387
Hypertension 7 (33.3) 11 (45.8) 27 (60) 0.116
Asthma 1 (4.8) 1(4.2) 1(2.2) 0.798
Number of comorbidities/patient 0.004*
0 13 (61.9) 8 (33.3) 6 (13.3)
1 5 (23.8) 12 (50) 20 (44.5)
2 1 (4.8) 4 (16.7) 10 (22.2)
3 2 (9.5) 0 (0) 7 (15.6)

122801 (OZOZ) 991 dD0ILOVYd TVOINITOD ANV HODYVISIY STILIAVIA



Table 2 — (continued)

Parameters Group A N = 21 (23.3%) Group B N = 24 (26.7%) Group C N = 45 (50%) p-value
4 0 (0) 0 (0) 1(2.2)

5 0 (0) 0 (0) 1(2.2)

Number of comorbidities/patient 0.022*
0+1 18 (85.7) 20 (83.3) 26 (57.8)

>2 3 (14.3) 4 (16.7) 19 (42.2)

Number of comorbidities/patient 0.001*
o 13 (61.9) 8 (33.3) 6 (13.3)

>1 8 (38.1) 16 (66.7) 39 (86.7)

Smoking 0.781
No 16 (76.2) 16 (66.7) 32 (71.1)

Yes 5 (23.8) 8 (33.3) 13.(28.9)

Obesity 0.009*
No 9 (42.9) 14 (58.3) 36 (80)

Yes 12 (57.1) 10 (41.7) 9 (20)

Signs and symptoms

Temperature >38C 0.066*
No 3 (14.3) 5 (20.8) 18 (40)

Yes 18 (85.7) 19 (79.2) 27 (60)

Heart rate>100 beats per min 0.782
No 3 (21.4) 6 (33.3) 13 (33.3)

Yes 11 (78.6) 12 (66.7) 26 (66.7)

Missing

Respiratory rate >20 beats/min 0.307
No 0 (0) 2 (8.3) 1(2.2)

Yes 21 (100) 22 (91.7) 44 (97.8)

Lowest PaO,:FiO, ratio on day 1 after admission 0.459
Mild 0 (0) 1 (5.6) 1 (2.6)

Moderate 6 (42.9) 3 (16.7) 11 (28.2)

Severe 8 (57.1) 14 (77.8) 27 (69.2)

Missing

Lowest PaO,:FiO, ratio on day 3 after admission 0.113
Mild 0 (0) 0 (0) 3(7.7)

Moderate 8 (61.5) 5 (27.8) 21 (53.9)

Severe 5 (38.5) 13 (72.2) 15 (38.5)

missing

CT-scan or Chest X-ray >0.999
No 0 (0) 0 (0) 1 (2.6)

Yes 14 (100) 18 (100) 38 (97.4)

Missing

Pleural effusions 0.013*
No 12 (85.7) 7 (38.9) 28 (71.8)

Yes 2 (14.3) 11 (61.1) 11 (28.2)

Missing

I€£€Q01I (0Z0OT) 9QI 3IOILOVEA TVOINITO ANV HOYVISIY $ILIAVIA
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Group B and 7 (33.3%) in Group A. Differences within the
study groups were statistically significant (p = 0.024). Obesity
was more frequent (46.2%) among deceased than among sur-
vivors (26.7%) (p = 0.077). The median age of the living
patients without obesity is 67 (IQR 62-74.5) and it is statisti-
cally significantly higher than those with obesity 55.5 (IQR
51.5-65.5) (p = 0.007). The deceased patients median age is
66.5 (IQR 52-73) in non-obese & 64.5 (IQR 54.5-67) in obese
(p = 0.505) (Fig. 2).

p-value
0.636
0.902

3.3. Clinical characteristics

45 (50%)

Only 8 patients (8.9%) were admitted directly to ICUs, while

Z the median duration of the common symptoms before their
L‘i ,\?: E.\ ’g_.\ appearance in the Emergency Rooms was 8 (IQR 5-11) days,
3 B 2 L\Lf& with similar distribution in all age study groups (p = 0.381).
5 nd So& However, the reported symptoms lasted fewer days in the
deceased patients (6.5 [IQR 4-10]) than in the survivors (8
[IQR 5-12]) (p = 0.043). Vital signs at admission in ICUs, was
fever > 38 °C for 64 patients (71.1%), heart rate > 100 beats/
sec for 49 (54.5%) and respiratory rate with > 20 breaths per
minute in 87 patients (96.7%).
2 3.4.  Laboratory and radiologic findings
~N
g s
g ] The laboratory and radiologic findings of the patients upon
‘;‘ E < admission in ICU are shown in Table 2. Laboratory data for
=z i é 19 patients from one collaborating center was not submitted.
0 —~n - § > a However besides a suggestive trend of higher arterial lactate
a, NN 9o 3 g . . .
2 NX foun 2 T‘: levels in non-survivors there was not found any other differ-
5 ol oay = 2 g ences for the baseline values of all laboratory parameters
2 Bg measured (Table 3).
5’ i o Abnormal findings with bilateral pulmonary opacities
L8 % g were detected in all but one patient and pleural effusions
% —::] E‘?o & were seen in 24 (26.7%). Pleural effusion was more frequently
e %;Q %" ; found evident in Groups B (n = 11, 61.1%) and C (n = 11, 28.2%)
:”J 59 o in comparison to Group A (n = 2, 14.3%) (p < 0.013).
= Osv o @
@ PN , .
3 g §<§ g 3.5. Respiratory failure data
N . .5 T
— ® 24 S g 3 . .
N ] % = From the 90 (100%) patients, 82 (91.1%) underwent mechanical
£ g g % 9 § ventilation with similar distribution across age groups: 19
< & |1 E £ »3 (90.5%) in Group A, 21 (87.5%) in Group B and 42 (93.3%) in
5 n: o3 % 2 g a E Group C (p = 0.636). The median lowest ratio of Pao,/Fio, on
8 i’a S’i’g E 2 § é = the 1st day of admission in the ICU was 99 (IQR 87-130) for
8 g § = *g Group A, 100 (IQR 72-100) for Group B and 100 (IQR 74-108)
a 2 & § i for Group C. Accordingly, in the 3rd day of hospitalization in
= 2 g 5 E the ICU the median ratio value reached was 109 (IQR 70-
E g & % 2 157): 120 (IQR 73-152) for Group A, 80 (IQR 60-102) for Group
()
‘:’S [; s '% B and 136 (IQR 95-167)) for Group C. Patients in Group C
S g;‘fg F showed improved respiratory function after 3 days of hospi-
o g g 58 .8* talization with a median ratio value of 24 (IQR 0-66) in com-
-3 2035 o0 parison to Group A with a negative —6 (IQR —23 to 17) and
— © =0 .
- = E SE% % group B with —10 (IQR —40 to 0) (p < 0.001).
= = n @< a5
.E [ E K ”9 o'
s z = RO 3.6.  Outcomes
s IBIG S ERREEREE -
Y 3 | .8 0o HO |o = 5 ©F
W c | = cEX=|5afag
~ % = S g 28 g o9 Twelve (12) patients (13.3%) were discharged, 26 died (28.9%)
= O — - g . .
% 5 g 2 $502F |3 B g“ < “?}:? and 48 (53.4%) remained in the ICUs. Outcome data from 4
s A~ e 28 ad patients is missing. Distribution of deaths was: Group A 7



Table 3 - Demographic and clinical characteristics of 90 patients at baseline and correlations to death.

Parameters Total Discharged/still in ICU Non-Survivors p-value
N = 90 (100%) N = 60 (66.7%) N = 26 (28.9%)
N (%) Median (25-75th percentile)
Age (years) 90 (100) 65.5 (56-73) 66 (56.5-74) 65 (53-70) 0.325
BMI (kg/m?) 90 (100) 28 (26.1-32) 27.7 (26.1-30.6) 28.7 (27.1-32.6) 0.231
Duration of symptoms before intubation (days) 90 (100) 8 (5-11) 8 (5-12) 6.5 (4-10) 0.043*
LOS (days) 70 (77.8) 8 (5-13) 9 (7-14.5) 6 (3-9) 0.002*
Lowest PaO,:FiO, ratio on day 1 after admission 71 (78.8) 100 (75-110) 100 (73.5-109) 100 (78-100) 0.905
Lowest PaO,:FiO, ratio on day after admission 3 70 (77.8) 109 (70-157) 115 (71.5-163) 98.5 (65-125) 0.271
Pa0,:FiO, ratio improvement 70 (77.8) 0 (—10 to 42) 6 (—3.5 to 56.5) 0 (—23 to 22) 0.127
Lab tests
White cell count (x10%/L) 70 (77.8) 13.7 (10.3-18.9) 13.1 (10.4-17.9) 17 (11-26) 0.083*
Lymphocytopenia (1.0) 71 (78.9) 0.06 (0.03-0.1) 0.07 (0.03-0.1) 0.06 (0.03-0.09) 0.495
Arterial lactate (mmol/L) 71 (78.9) 2.1 (1.6-2.8) 2.1 (1.7-2.6) 2.8 (1.64.5) 0.054*
ALT (uKat/L) 71 (78.9) 1.1 (0.7-2.4) 1.1 (0.7-2.1) 1.2 (0.7-4.2) 0.626
AST (uKat/L) 71 (78.9) 1(0.7-1.8) 1.1 (0.6-2) 1(0.7-3.2) 0.983
Bilirubin total (umol/L) 71 (78.9) 17.8 (8.7-38) 18.3 (8.7-35) 11.3 (7.2-46.2) 0.531
Troponine (ug/L) 65 (72.2) 24 (8-67) 21 (8-57) 39 (10-243) 0.153
Platelet count (x10%/L) 71 (78.9) 191 (134-344) 183 (133.5-351.5) 220 (163-275) 0.781
N(%)
Gender 0.922
Female 18 (20) 11 (18.3) 5 (19.2)
Male 72 (80) 49 (81.7) 21 (80.8)
Admission 0.693
Directly to ICU 8 (8.9) 5 (8.3) 3 (11.5)
Inpatient prior to wards 82 (91.1) 55 (91.7) 23 (88.5)
Number of comorbidities 0.711
0 27 (30) 19 (31.6) 8 (30.9)
1 37 (41.1) 22 (36.7) 11 (42.4)
2 15 (16.7) 12 (20) 3 (11.5)
3 9 (10) 6 (10) 3 (11.5)
4 1(1.1) 1(1.7) 0 (3.8)
5 1(1.2) 0 (0) 1(3.9)
Number of comorbidities 0.66
0+1 64 (71.1) 41 (68.3) 19 (73.1)
>2 26 (28.9) 19 (31.7) 7 (26.9)
Number of comorbidities 0.934
0 27 (30) 19 (31.7) 8 (30.8)
>1 63 (70) 41 (68.3) 18 (69.2)
Comorbidities >0.999
COPD 8 (8.9) 5 (8.3) 2(7.7)
Cancer 7 (7.8) 6 (10) 1 (3.9) 0.67
Chronic Kidney disease 4 (4.4) 1(1.7) 3 (11.5) 0.081*
Cardiovascular 19 (21.1) 14 (23.3) 4 (15.4) 0.566
Diabetes 17 (18.9) 8 (13.3) 8 (30.8) 0.056"
Hypertension 45 (50) 32 (53.3) 12 (46.2) 0.541
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Table 3 - (continued)

Parameters Total Discharged/still in ICU Non-Survivors p-value
N = 90 (100%) N = 60 (66.7%) N = 26 (28.9%)
N (%) Median (25-75th percentile)
Asthma 3 (3.3) 2 (3.3) 1(3.9) >0.999
Smoking 0.274
No 64 (71.1) 44 (73.3) 16 (61.5)
Yes 26 (28.9) 16 (26.7) 10 (38.5)
Obesity 0.077*
No 59 (65.6) 44 (73.3) 14 (53.8)
Yes 31 (34.4) 16 (26.7) 12 (46.2)
Age subcategories 0.643
<55 21 (23.3) 13 (21.7) 7 (26.9)
56-65 24 (26.7) 15 (25) 8 (30.8)
>66 45 (50) 32 (53.3) 11 (42.3)
Signs and symptoms before intubation
Temperature >38C 0.184
No 26 (28.9) 19 (31.7) 4 (15.4)
Yes 64 (71.1) 41 (68.3) 22 (84.6)
Heart rate>100 beats/min 0.23
No 22 (24.4) 16 (33.3) 3 (15.8)
Yes 49 (54.5) 32 (66.7) 16 (84.2)
Missing 19 (21.1)
Respiratory rate >20 breats/min >0.999
No 3 (3.3) 1(1.7) 0 (0)
Yes 87 (96.7) 59 (98.3) 26 (100)
CT-sacnor Chest XrayN >0.999
No 1(1.2) 1(2.2) 0 (0)
Yes 70 (77.8) 47 (97.9) 19 (100)
Missing 19 (21.1)
Pleural effusions 0.385
No 47 (52.2) 30 (62.5) 14 (73.7)
Yes 24 (26.7) 18 (37.5) 5 (26.3)
Missing 19 (21.1)
Invasive mechanical ventilation 0.099*
No 8 (8.9) 8 (13.3) 0 (0)
Yes 82 (91.1) 52 (86.7) 26 (100)

Values are expressed as median (25-75th percentile) or number %.
Body-Mass Index (BMI), COPD = Chronic Obstructive Pulmonary Disease, ICU = Intensive Care Unit.
Pa0,:FiO, ratio of Arterial Oxygen Tension (PaO,)/to the Fraction of inspired Oxygen, LOS: Length Of Stay (days).
*p < 0.05 is considered as statistical significant 0.05 < p < 0.10 is considered as suggestive. Statistical analysis: ANOVA, Kruskal-Wallis equality-of-populations rank test, Fisher’s exact test, Pearson chi-
square test.
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Fig. 1 - Diabetes outcomes in Covid-19 patients.
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Age of the obese patients in relation to outcomes

Fig. 2 - Age of the obese patients in relation to outcomes.

(35%), Group B 8 (34.8%) and Group C 11 (25.6%) (p = 0.643).
Therefore, in our study, there is no evidence that age is a fac-
tor which adversely complicates the health outcomes of a
patient in a critical care status from Covid-19.

The median days of hospitalization was 8 (IQR 5-13),
which was similar in all three study groups, namely 7 (IQR
5-12) in Group A, 8.5 (IQR 7-11.5) in Group B and 9 (IQR 6-
13) in Group C. However, deceased population was hospi-

talised for a shorter period than survivors 6 (IQR 3-9) days
vs. 9 (IQR 7-14.5) (p = 0.002) (Fig. S1).

4, Discussion

In this observational retrospective study, the collaborating
hospitals, cited from North to South Greece in different major
urban locations, provided information for the disease course
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of patients hospitalized in their ICUs and thus is representa-
tive of cases diagnosed and treated Nationwide. The median
age [65.5 (IQR 56-73) years| and the gender propensity of our
patients (mostly men) are similar to critically ill Covid-19
patients in neighboring countries or in the USA [5,14]. Our
findings identified that the duration of reported known symp-
toms [15] with a median duration of 8 days prior to admission
and hospitalization was shorter in non-survivors vs survivors
(p = 0.043, p = 0.002 respectively).

The vast majority of our patients needed mechanical ven-
tilation upon ICU admission because of severe to moderate
acute respiratory distress syndrome as indicated from the
very low ratio of Pao,/Fio, [16]. In contrast to reports from Italy
[5], statistically significant improvement of the ratio was seen
only to older than 66 years old patients and although half of
all patients were older, the mortality between age study
groups was similar. Most studies demonstrate that mortality
is significantly lower in younger ages (<65 years), probably
because cardiovascular and metabolic disorders are very com-
mon in older patients and may influence the true impact of
aging to prognosis [17]. Our patients over 65 years had statis-
tically significant higher number of comorbidities than the
younger ones (p = 0.001) without however any increased rate
of mortality though. The patients in this study meet the rates
of comorbidities for the general population in Greece [18].

Obesity is associated with a negative role in respiratory
function [19,20] and the elderly patients in our study had a
lesser degree of obesity. Literature suggests that obese
patients are presented with more severe Covid-19 infection
[21,22]. Obesity in our patients was relatively high, particu-
larly in the younger group (p = 0.009) and with a suggestive
relation to increased mortality (p = 0.077). Furthermore, the
age of the survivors without obesity was higher than the
obese survivors (p = 0.007).

Undoubtedly, diabetes mellitus is now recognized as one
of the most common commorbidities in Covid-19 patients
[14] and since many diabetic patients are obese this leads to
a twofold increase in the incidence of requiring intensive care
[23]. In our study a suggestive association of diabetes
(p = 0.056) with mortality has been noted, as it was present
more frequently in non-survivors (30.8%) Vs survivors
(13.3%). It is also noteworthy that none of the 12 discharged
patients had diabetes, while it was present in 30.8% of the
deceased. Even more the number of the non survivors with
diabetes was significantly higher regardless the age study
groups they belong (p = 0.038) (Fig. S2). Thus, people with dia-
betes appear to develop with an increased risk a more severe
Covid-19 infection, but the mechanisms and the underlying
molecular pathophysiology remains still uncertain.

A systematic review from China demonstrated that
patients suffering from previous CVD may face a greater risk
of developing severe condition [24]. Conversely, our results
indicate that the presence of CVD was not related to early
death, since the frequency of CVD was similar between
non-survivors (15.4%) and survivors (23.3%), but was clearly
and significantly present to our population of the elder
patients (p = 0.001).

Nevertheless, our study has some limitations. We evalu-
ated data extracted retrospectively from patients’ medical
files, not all laboratory tests were done in all patients and

the patient study size was small. The survivors group might
not reflect the true case fatality rate, because we are not
aware of the progress of the disease for every single patient
who remained hospitalized at the time when data were
locked. Even more we did not proceed to a complete multi-
variate sub-group analysis with all confounding factors
mainly because the small sample size and thus the signifi-
cance of our results would be then very weak with a wide
spread in confidence intervals. Certainly, a more thorough
assessment of comorbitidies, may help establish a risk strat-
ification of patients with Covid-19 upon hospital admission
and thus future studies are needed.
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