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Abstract. - OBJECTIVE: The patient’s age,
gender and the presence of certain concomitant
diseases have been reported to play a part in the
course and progression of COVID-19 in the liter-
ature. In this study, we aimed to compare the co-
morbidities causing mortality in critically ill In-
tensive Care Unit (ICU)-patients diagnosed with
COVID-19.

PATIENTS AND METHODS: The data as re-
gards the COVID-19 cases followed up in the ICU
were retrospectively reviewed. 408 COVID-19
patients with positive PCR test were includ-
ed in the study. In addition, a subgroup analy-
sis was performed in patients treated with inva-
sive mechanical ventilation. While the primary
aim of this study was to evaluate the difference
in survival rates due to comorbidities in critical
COVID-19 patients, we also aimed to assess the
comorbidities in severely intubated COVID-19
patients in terms of mortality.

RESULTS: A statistically significant increase
in mortality was observed in patients with un-
derlying hematologic malignancy and chronic
renal failure (p=0.027, 0.047). Body mass index
value in the mortal group was significantly high-
er in both the general study group and subgroup
analysis (p=0.004, 0.001).

CONCLUSIONS: Advanced age and comor-
bidities such as chronic renal failure and hema-
tologic malignancy in COVID-19 patients are as-
sociated with poor survival prognosis in critical-
ly ill COVID-19 patients.
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sive mechanical ventilation.

Introduction

SARS-CoV-2 virus, which emerged in 2019 in
Wuhan China, causes severe acute respiratory
failure'. Since its outbreak, the COVID-19 pan-
demic has had impacts on the whole world togeth-
er with its high mortality rate, causing more than
a death toll of 3.4 million worldwide so far. The
number of confirmed COVID-19 cases and deaths
worldwide has been continuing to rise rapidly?.

During the course of the disease, such con-
ditions as acute respiratory distress syndrome
(ARDS)-related respiratory failure developing
7-12 days after the onset of the symptoms, septic
shock, multi-organ failure, myocarditis, arrhyth-
mias, cardiogenic shock, coagulation disorders,
endocrinopathies, liver and kidney damage, met-
abolic acidosis and also neurological complica-
tions may be encountered?*.

For these patients, non-invasive mechanical ven-
tilation (NIMV), high flow nasal oxygen (HFNO)
therapy and invasive mechanical ventilation (IMV)
methods are applied. Life support treatments such
as vasopressors, inotropes and hemodialysis are
also provided for the patients with renal failure,
multiorgan failure and shock. Such factors as obe-
sity, diabetes mellitus, hypertension, advanced
age, smoking, immunosuppressive disease, chron-
ic lung disease, being male gender and chronic re-
nal failure (CRF) give rise to higher mortality and
morbidity rate in COVID-19 patients. Though in
varying rates depending on the country, the overall
mortality rate is 5.2%, yet this rate varies between
30% and 100% in critically ill patients in need of
mechanical ventilation®”.
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Therefore, successful treatment of severe and
critical cases is of big importance to reduce com-
plications and mortality. Various treatment mo-
dalities are still examined in order to increase the
survival rate in ARDS caused by highly mortal
COVID-19 disease. In addition, while various
evaluations towards prognosis are carried out on
patient groups, predictive evaluations regarding
in which conditions the course of the disease may
prove more severe are also carried out. In the cur-
rent literature, prognostic evaluation is mainly on
several comorbid factors such as hypertension,
diabetes mellitus, chronic obstructive pulmonary
disease, being male gender, hematological malig-
nancies, and the relationship between these and
disease severity has been attempted to be deter-
mined'*"®. However, these studies!’'® have been
mostly conducted on the general patient popula-
tion to predict their need for Intensive Care Unit
(ICU) and mortality risks, therefore the results
from these studies remain insufficient to evaluate
the possible relationship with mortality when the
patients with a non-severe course are investigated.
Although the course of the disease and the need
for intensive care hospitalization can be evaluated
in COVID-19, the risk factors for mortality are yet
to be clearly revealed.

The primary aim of this study was to reveal
the difference caused by comorbidities in terms
of survival rate in the disease by just evaluating
the intensive care patient population with a severe
course of the disease and also to determine which
comorbidities may lead to more risk in terms of
mortality in COVID-19 patients. The secondary
aim of the study, on the other hand, was to eval-
uate the differences in survival rate by evaluat-
ing the laboratory data obtained in the clinical
follow-ups of intensive care patients and also to
observe whether some parameters evaluated in
the study together with subgroup analysis make a
difference in terms of this subgroup in the patient
group treated with invasive mechanical ventila-
tion, developing severe ARDS.

Patients and Methods

The study was planned as a retrospective co-
hort including the patients in the tertiary Inten-
sive Care Unit. All SARS-CoV-2 PCR positive
patients hospitalized in the Intensive Care Unit
between 18 March 2020 and 15 January 2021
were included in the study. Inclusion criteria for
the study was all patients over the age of 18 fol-
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lowed-up in the Intensive Care Unit with a diag-
nosis of COVID-19 confirmed by rt-PCR, while
the patients with a non-confirmed COVID-19 di-
agnosis were exluded.

Sample Size

A total of 632 patient records were investigated
and those with negative SARS-CoV-2 PCR results
(n=205), those hospitalized in the Intensive Care
Unit more than once (n=22), and those whose full
data could not be accessed (n=35) were excluded
from the study. A total of 224 patients were ex-
cluded, while 408 patients were included (Figure
1). The clinical and laboratory data of the patients
were retrospectively obtained from the hospital
information system and clinical follow-up files.
Patients were divided in 2 groups as survival
group (n=176) and mortality group (n=232). Age,
gender, comorbidities, SOFA scores, mechanical
ventilation parameters, laboratory values on in-
tensive care admission were evaluated in terms
of predictive values for mortality. In addition to
this, subgroup analysis was performed in patients
treated with an invasive mechanical ventilator,
and these same parameters were evaluated in
terms of predicting mortality in ARDS patients
with a more severe course.

Statistical Analysis

Data analysis was done with the SPSS 22.0 pro-
gram (IBM Corp., Armonk, NY, USA). The nor-
mality of the distribution of the data was deter-
mined using the Shapiro-Wilk test. Categorical
variables were given as frequency (n) and per-
centage (%), and numerical variables as mean +
standard deviation. The differences between the
two groups were analyzed using the Mann-Whit-
ney U test for non-normally distributed contin-
uous data and non-continuous data. Categorical
data were analyzed using the Fisher’s test. p-value
<0.05 was considered statistically significant for
between-group comparison. The permission from
the Ministry of Health and the approval of the
Hospital Ethics Committee were obtained for the
study (Decision number: 0159, date: 10.03.2021).

Results

The data of 408 patients hospitalized in intensive
care due to COVID-19 between 18 March 2020
and 15 January 2021 were included in the study.
These 408 patients screened retrospectively were
divided into two groups as survival group (n=176;
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Figure 1. Flow diagram of the study.

43.2%) and mortality group (n=232; 56.8%). The
results of the 90-day survival analysis are shown
in Figure 2. Demographic characteristics and co-
morbidities of the patients are given in Table L.
There was no difference between the groups
in terms of gender. The male gender ratio was
higher in both groups. The patients in the surviv-

al group were younger than those in the mortal-
ity group (p=0.004). Mean age for the survival
group was 64, while it was 67 for the mortality
group. Hypertension (HT) and diabetes mellitus
(DM) were found to be the most common comor-
bidities in both groups, but no significant differ-
ence was found between the groups in terms of
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Figure 2. Survival analysis.
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Table I. Demographic data-comorbidity.

Demographic data-comorbidity Survival Group Mortality Group p-value
(n=176) (n=232)
Age 64 [19-99] 67 [24-91] 0.004*
Sex (Male) 111 (63) 146 (62) 1
Comorbity
Diabetes mellitus 65 (56) 99 (42) 0.263
Hypertension 88 (50) 118 (50) 0.920
Chronic obstructive pulmonary disease 28 (15) 33 (14) 0.675
Cardiovascular disease 44 (25) 65 (28) 0.572
Solid tumor 10 (5) 20 (8) 0.339
Hematologic malignancy 1(1) 10 4) 0.027*
Immunosuppressive 6(3) 903 1
Obesity 11(6) 28 (12) 0.061
Chronic renal failure 9(5) 25 (10) 0.047*
Chronic liver disease 2(1) 6(2) 0.475
Thyroid dysfunction 84 6(2) 0.289
Dementia 16 (9) 25 (10) 0.621
Postoperative hospitalization 6(3) 12 (5) 0.470

*: p<0.05 was considered statistically significant. Values are expressed as frequency (%) and mean [min-max].

the frequency of HT and DM. There was also no
significant difference between the two groups in
terms of chronic obstructive pulmonary disease
(COPD), coronary artery disease, solid tumor,
immuno-suppressive status, obesity, chronic liv-
er disease, thyroid dysfunction, dementia, and
postoperative hospitalization. On the other hand,
a statistically significant difference was found
between the two groups in terms of mortality
in patients with hematological malignancies and
chronic renal failure (p=0.027, p=0.047). Clinical
data-preliminary laboratory parameters of the pa-
tients are given in Table I1.

Considering their ventilation status, the rate
of patients followed-up with high flow nasal can-
nula (HFNC), O, mask and nasal cannula was
higher in the survival group than in the mor-
tality group (p=0.008, p=0.001, p=0.001), how-
ever, it was determined that the mortality rates
in patients who received invasive mechanical
ventilation treatment were higher than those of
the survival group (p=0.001). In the two groups,
the presence of ARDS and severe computed to-
mography (CT) involvement on admission to the
Intensive Care Unit was higher in the mortality
group (p=0.001, p=0.001). It was also observed
that the survival group had longer hospitaliza-
tion duration compared to the mortality group
in terms of hospital stay, which was a significant
difference between the two groups, and there
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was no significant difference between the groups
in terms of the number of days of hospitalization
in the Intensive Care Unit (p=0.001, p>0.05).
On admission to the ICU, a significant differ-
ence was found in terms of high APACHE-2
score, low lymphocyte count, high Neutrophil/
Lymphocyte ratio, low platelet count, high pro-
calcitonin, high C-reactive protein (CRP), blood
urea nitrogen (BUN), high creatinine level, high
aspartate transaminase (AST) level, lactate de-
hydrogenase (LDH), D-dimer, ferritin, tropo-
nin and lactate elevation in mortality group
(p=0.001, p=0.001, p=0.016, p=0.000, p=0.025,
p=0.000, p=0.000, p=0.003, p=0.000, p=0.009,
p=0.000, p=0.004, p=0.032). Also, a significant
difference was found in the mortality group in
terms of low PaO,/FiO, ratio and high sequential
organ failure assesment (SOFA) scores on day 1
and day 3 (p=0.001, p=0.001, p=0.001). Invasive
mechanical ventilation therapy subgroup analy-
sis are given in Table I11.

In the subgroup analysis performed for pa-
tients with severe ARDS under invasive mechan-
ical ventilation support, no significant difference
was found between the two groups in terms of age
and gender (p>0.05, p>0.05). Also, no significant
difference was observed between the groups in
terms of any comorbidity for the patients evaluat-
ed for their existing comorbidities. Length of hos-
pital stay and length of stay in the Intensive Care
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Table Il. Clinical data-preliminary laboratory parameters.

Clinical data-preliminary Survival Group Mortality Group p-value
laboratory parameters (n=176) (n=232)
Ventilation therapy
Invasive mechanical ventilation 91 (51) 225 (96) 0.001*
Non-invasive mechanical ventilation 27 (15) 26 (11) 0.236
High flow nasal cannula 33 (18) 22 (9) 0.008*
02 mask with reservoir 82 (46) 53 (22) 0.001*
Simple O2 Mask 68 (38) 43 (18) 0.001*
Nasal cannula 14 (7) 2 (0) 0.001*
ARDS in admission 136 (77) 212 91) 0.001*
Number of days of hospital stay 21 [5-134] 12 [3-54] 0.001*
Number of days of ICU stay 8 [3-52] 9 [3-30] 0.904
Computed tomography
None 11 (6) 2 (0) 0.001*
<50% Infiltration 36 (20) 10 (4) 0.001*
>50% Infiltration 95 (53) 108 (46) 0.001*
Totally Infiltration 33 (18) 112 (48) 0.001*
APACHE-2 Score 16 [2-53] 22 [7-43] 0.001*
SOFA score day 1 5[1-13] 7 [1-18] 0.001*
SOFA score day 3 6 [2-16] 8 [1-17] 0.001*
Body mass index 27 [19-38] 28 [19-38] 0.004*
White blood cell count 14.9 [1.6-33.4] 13.3 [1.5-522] 0.210
Lymphocyte count 0.8 [0.1-4.2] 0.6 [0.05-26.3] 0.001*
Neutrophil/lymphocyte ratio 13.5[2.1-220] 18.6 [0.2-257] 0.016*
Polymorphonuclear leukocytes count 13.1 [1.4-30] 11.6 [0.9-69] 0.389
Platelet count 307 [77-656] 228 [15-506] 0.000*
Procalcitonin 0.3 [0.01-75] 0.82 [0.06-75] 0.000*
C-Reactive protein 121 [0.2-334] 144 [3.2-425] 0.025*
BUN 26 [5-133] 39 [10-145] 0.000*
Creatinine 0.8 [0.4-6.7] 1.2 [0.3-11] 0.000*
AST 37 [6-913] 55 [13-913] 0.003*
ALT 34 [7-4110] 36 [6-1227] 0.457
LDH 324 [125-1355] 476 [138-2235] 0.000*
D-Dimer 886 [134-5572] 1200 [148-30309] 0.009*
Ferritin 719 [11-2283] 1210 [116-5255] 0.000*
Troponin 0.03 [0.01-17] 0.06 [0.01-6.7] 0.004%*
Lactate 1.3[0.4-6.9] 1.7 [0.6-22] 0.032*
PaO,/FiO, Ratio 137 [43-390] 116 [42-500] 0.001*

*: p<0.05 was considered statistically significant. Values are expressed as frequency (%) and mean [min-max]. Blood urea
nitrogen (BUN), aspartate transaminase (AST), alanine transaminase (ALT), lactate dehydrogenase (LDH).

Unit were significantly lower in the mortality
group (p=0.000, p=0.000). No significant differ-
ence was found between the two groups in terms
of day 1 and day 3 SOFA scores, high lactate lev-
els on admission to the Intensive Care Unit, and
high APACHE-2 scores (p>0.05, p>0.05, p>0.05).

There was also no significant difference be-
tween the two groups in terms of obesity [body
mass index (BMI) >30]. However, BMI elevation

was found to be significantly different in the mor-
tality group compared to the survival group both
in the general group and in the subgroup analy-
sis (p=0.004, p=0.001). Respiratory failure was
seen in 70 patients, septic shock development in
71 patients, multiple organ dysfunction sydrome
(MODS) in 79 patients and sudden cardiac arrest
in 12 patients, which were the cause of mortality
in these patients.
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Table Ill. Invasive mechanical ventilation therapy subgroup analysis.

Clinical data-preliminary Survival Group Mortality Group p-value
laboratory parameters (n=90) (n=226)
Age 66 [35-99] 68.5 [24-93] 0.588
Sex (Male) 32 (35) 86 (38) 0.701
Comorbidity
Diabetes mellitus 36 (40) 102 (45) 0.452
Hypertension 47 (52) 122 (53) 0.804
Chronic obstructive pulmonary disease 8 (8) 39 (17) 0.079
Cardiovascular disease 25 (27) 62 (26) 1.000
Solid tumor 8 (8) 17 (7) 0.651
Hematologic malignancy 44 6(2) 0.479
Immunosuppressive 44 6(2) 0.479
Obesity 7(7) 26 (11) 0.417
Chronic renal failure 9 (10) 20 (8) 0.826
Chronic liver disease 44 2 (0) 0.057
Thyroid dysfunction 3(3) 7(3) 1.000
Dementia 10 (11) 23 (9) 0.839
Postoperative hospitalization 3(3) 11 (4) 0.764
SOFA score day 1 7 [2-18] 7[1-17] 0.441
SOFA score day 3 8 [3-17] 8 [1-17] 0.433
Body mass index 27 [21-38] 28 [19-38] 0.001*
Number of days of ICU stay 15 [3-52] 9 [3-30] 0.000*
number of days of hospital stay 27 [3-52] 10 [3-30] 0.000*
Lactate 1.7 [0.6-22] 1.6 [0.5-30] 0.786
PaO/FiO, Ratio 131 [43-360] 115.5 [42-500] 0.197
APACHE-2 Score 20 [4-38] 22 [3-43] 0.134

*: p<0.05 was considered statistically significant. Values are expressed as frequency (%) and mean [min-max].

Discussion

During the COVID-19 pandemic, 5-20% of the
hospitalized patients were determined to devel-
op a serious clinical picture requiring intensive
care admission'. In this study, critical COVID-19
cases followed in the Intensive Care Unit were
evaluated retrospectively in terms of age, gender,
biochemical markers, and survival outcomes as-
sociated with the comorbid diseases. Two groups
were formed between the patients in terms of sur-
vival outcomes and comorbidities with significant
differences, and also their associated entry labo-
ratory parameters were also evaluated. Our over-
all mortality rate for the COVID-19 patient group
in the Intensive Care Unit was 56%, which was
found to be higher than the literature. Armstrong
et al” reported some results associated with a high
mortality as high as 41.6% in the COVID-19 In-
tensive Care Unit. Our mortality rates were simi-
lar to studies reported from, Italy® (61%), Ameri-
ca'® (57%), and China!” (42%)).
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The mean PaO,/FiO, ratios of the patients en-
rolled in the study was found to be as low as 137 in
the survival group and 116 in the mortality group,
and this led us to assume that these patients were
admitted to the Intensive Care Unit at a late period
with a severe ARDS clinic compared to other study
populations in the literature, which can be attributed
to the long time spent waiting for a bed in the Inten-
sive Care Unit due to the pandemic conditions until
the condition worsened to an advanced stage. Late
follow-up and treatment could be provided to the
critically ill group, as these patients were admitted
to the Intensive Care Unit in a late period. Accord-
ingly, there was a high need for invasive mechani-
cal ventilation (77%) in the patients included in the
study. Our rates of invasive mechanical ventilation
were found to be higher than those reported in Chi-
na’ (30-42%), and similar to those reported in the
United States'® (71%), while lower than those in Ita-
ly® (88%). Our rates of non-invasive mechanical ven-
tilation (NIMV) or high flow nasal cannula (HFNC)
use (24%) were similar to other studies'”.
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As expected, survival rates were significantly
higher in the patient group requiring lower oxy-
gen support, for whom non-invasive strategies
were pursued using nasal O,, simple O, mask,
O, mask with reservoir, and HFNC. There were
approaches forcing the professionals to avoid
non-invasive strategies in an attempt to prevent
transmission of the condition and protect health-
care workers, especially in the early stages of the
pandemic. When the results of our study are eval-
uated, the importance of algorithms that avoid
early intubation is increasing, particularly for the
intensive care patient groups not requiring a high
oxygen demand'®",

Although there are many studies reporting
high mortality results in intensive care, the stud-
ies that can define clinical risk factors in intensive
care have not yet yielded quite clear results. De-
fining and evaluating risk factors and their man-
agement appropriately will contribute to our un-
derstanding of mortality-related factors and to the
selection of patient groups to be prioritized in the
course of the treatment®°. Various underlying co-
morbidities have been defined in the literature'”*!
as risk factors for the development of critical ill-
ness, intensive care hospitalization and increased
mortality rates in COVID-19 patients, which are
mainly HT, DM, cardiovascular diseases, obesity,
COPD, chronic renal failure and cancer.

In our study, critically ill patients followed in
the Intensive Care Unit were mostly made up of
elderly patients, and age was found to be signifi-
cantly older in the mortality group (»p=0.004). In
many descriptive studies available in the litera-
ture, advanced age has been reported as a risk
factor for intensive care admission and mortality.
Mortality rates in the Intensive Care Unit were
also found7*? to be higher in the elderly pa-
tient group. However, Levin et al*® reported that
age-related risk factors cannot be differentiated
by studies due to the fact that chronic diseases are
presented as risk factors for COVID-19 severity
along with advanced age, and that the isolated ef-
fect of age on the severity of COVID-19 disease
should be determined in accordance with the risk
score based on existing evidence.

The relationship between gender and mortali-
ty has also been investigated in various studies®,
and higher mortality rates have been reported
in men than in women. Meijs et al** found that
women had a 40% higher chance of survival in
the Intensive Care Unit than men in their study,
which was determined independent of age, dis-
ease severity, obesity, smoking status, presence

of any major comorbidity, and all treatments.
These results were also found at a similar rate in
the invasive ventilating patient group. However,
contrary to the literature, no difference was found
in gender-related survival outcomes in our study
(p>0.05), which might be due to the fact that
many studies in the literature have been conduct-
ed with a general COVID-19 patient population
and that although men are reported® to be pre-
disposed to develop critical illness, this relation-
ship has not been reported in such a more limited
patient group as intensive care patients. We also
believe that this might be due to the fact that the
accompanying factors such as BMI scores were
higher in female patients in the patient group in
their study, thus making it hard to investigate the
the isolated effect of gender.

In addition to studies®*?’ showing an increased
risk of developing critical illness in patients with
various comorbidities such as DM, HT, cardio-
vascular disease and COPD, there are also several
studies'”?! reporting increased risk of mortality in
COVID-19 as a result of these comorbidities. All
patients with fatal outcomes examined in the first
studies?™?' were reported to have at least one co-
morbidity, the most common of which were HT,
cardiovascular diseases and DM in line with sev-
eral other studies®?. In our study, DM and HT
were the most common comorbidities similar to
the literature. However, there was a difference
compared with several studies in the literature
which reveal no difference in survival outcomes.
This can be explained by the fact that the patient
group included in these studies?**’ generally con-
sisted of the general patient population in terms of
critical and non-critical patients, while our study
was conducted with intensive care patient popula-
tion including only the critical patient group, and
also that our mortality rate was found to be high
due to late admission of these patients to the In-
tensive Care Unit.

In a meta-analysis®®, HT was found to increase
the risk of mortality in COVID-19 (OR: 2.42). It
was reported® in Italy that approximately 75%
of the patients who died in the pandemic in this
country were present with hypertension. Howev-
er, there is also a study** in which HT was not as-
sociated with the increased risk of mortality in the
process, contradicting with the available findings
in the literature, but consistent with our study not
reporting HT as a risk factor in terms of mortality
(p>0.05).

In the study®* conducted in patients with DM
in China, it was observed that the need for inten-
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sive care referral and invasive mechanical venti-
lation was high at similar rates, correlating with
the results obtained in our study. However, it was
observed in our study that the presence of DM did
not affect the survival outcomes (p>0.05). In the
longitudinal analysis performed on 7,300 patients
in China®, it was shown that the risk of death
from COVID-19 in the patient group with diabe-
tes was 3 times higher than the non-diabetic pa-
tients. It was also revealed** that the risk of severe
COVID-19 development was 5 times higher in
cases with COPD in the USA. COPD was identi-
fied as an independent risk factor for mortality in
COVID-19 patients in the meta-analysis by Wang
et al*. Survival outcomes in terms of COPD were
not different in our study population (p>0.05).
However, weaning results, number of days on me-
chanical ventilator and associated infection rates
could not be evaluated with long-term follow-ups
in our patient population who were provided a
short-term intensive care follow-up. In this re-
spect, this posed a serious limitation in our study
in terms of not being able to evaluate the above
mentioned effects on the long-term outcomes.

In a study conducted by Wu and McGoogan**
on 44,000 patients, it was shown that mortality
was 5 times higher in patients with cardiovascu-
lar disease (10.5% and 2.3%, respectively). On the
other hand, we found that the presence of cardio-
vascular disease did not lead to a difference in
survival outcomes (p>0.05), which might be at-
tributed to the lower incidence of coronary artery
disease in our country compared to developed
countries and, accordingly, the low incidence of
the condition in our study population®’. Contrary
to the large number of studies®**3¢ reported in the
literature, the effect of underlying DM, COPD
and cardiovascular disease on increased risk of
mortality was not found to be significant in both
groups of our study in which it was seen that HR
for DM=1.25, 95% CI (0.94-1.88), SE=0.2, while
it was seen that HR for COPD=0.87, 95% CI
(0.50-1.50), SE=0.2 and HR for cardiovascular
disease=1.16, 95% CI (0.74-1.82), SE=0.2. This
difference obtained in our results can be attribut-
ed to the high need for invasive mechanical ven-
tilation in patients (77%) and the high mortality
rate (56%) and among other factors contributing
to this condition can be identified as: the patients
were admitted to the Intensive Care Unit in the
late onset, and the mean PaO/FiO, rates were
seen to be 137 in the survival group and 116 in
the mortality group at the time of admission, and
the patients with severe ARDS could access fol-
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low-up-treatment quite late, which can be defined
as the reason why a key difference-making result
could not be achieved in terms of these underly-
ing comorbid conditions in our study.

Underlying chronic renal failure has been
identified®® as a risk factor for both mortality
and acute renal failure development in critical
COVID-19 patients. Similar results were found in
our study in parallel with the existing literature
in our study, and also a highly significant differ-
ence was found between the two groups in terms
of rates of concomitant chronic renal failure. It
was found that the underlying chronic renal fail-
ure increased the risk of a fatal course of critical
COVID-19 as a result of HR=2.24, 95% CI (1.01-
4.93), SE=0.4. This situation, compatible with
the literature, might account for the elevated in-
cidence of acute renal failure in the patients with
chronic renal failure who already had limited re-
nal reserve due to deteriorated general condition,
loss of consciousness, and decreased oral intake
in the early stages of the disease™.

Guan et al* found a cancer rate of 0.9% in their
study carried out with 1,099 patients and reported
that 30% of them had critical COVID-19 results.
Opposing results are also available in a limited
number of studies in the literature. In a study*
evaluating two groups of COVID-19 patients with
and without underlying cancer disease, no signif-
icant difference was found in terms of mortality,
intubation, and admission to Intensive Care Unit.
Also, in a study*' carried out with a small num-
ber of patients, no difference was found in terms
of solid tumors and hematological malignancies.
However, it has been reported” that there is a trend
indicating earlier occurrence of serious adverse
effects associated with COVID-19 in patients
with hematological malignancies. Consistent with
the results in the literature on hematological ma-
lignancy, the independent risk factor for mortality
was found to be HR=7.94, 95% CI (1.005-62.8),
SE=1.05 in our study (p=0.02). However, no dif-
ference was found in terms of survival outcomes
related to solid tumors (p>0.05). In addition, in
a meta-analysis by Armstrong et al'® carried out
during the COVID-19 pandemic, it was report-
ed that the mortality rate in critically ill patients
with COVID-19 fell from 50% to 40% over the
course of the pandemic. The 60% mortality rate
in cancer patients with COVID-19 admitted to the
Intensive Care Unit indicates that the outcomes
in cancer patients are not excessively high when
compared to the general population of patients
with COVID-19*.
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Rossi et al* reported obesity as a risk factor in
critically ill patient outcomes. In addition to this,
prolonged hospital stay and a 5-fold increase in
mortality were also reported. In a retrospective
cohort analysis® of 124 patients, hospitalization
rates of 47.6% and 28.2% were respectivly report-
ed for severely obese (BMI>30 kg/m? and BMI>35
kg/m?) individuals. In these patients, the invasive
menchanical ventilation (IMV) requirement rate
was 68.6%. The increase in BMI was found to be
associated with disease severity. The OR for IMV
was 7.36 for the patient group with a BMI>35
and BMI<25. In our study, we defined obesity as
a comorbid disease for patients with a BMI>30.
Although statistical analysis did not show any dif-
ference between groups in terms of survival, the
mean BMI was found to be lower in the surviv-
al group and there was a statistically significant
difference (p=0.004) when BMIs were analyzed
numerically. We believe that this situation creates
a statistical misconception because the patients
followed-up due to the low prevalence of obesity
in our country are frequently below BMI>30 and
obesity was defined as a comorbid disease in only
39 patients in the study. The current number of
obese patients is not sufficient to evaluate obesity
as an indicator of a mortality risk factor, but after
evaluating the difference between mean BMIs in
the entire patient group, we assume that the result
is consistent with the literature.

In the quantitative analysis of survival and
non-survival patients, it was determined that the
risk of central nervous system disease increased
3.3 times, indicating the higher risk of developing
critical illness and mortality from COVID-19*,
Due to the low mean age in both groups (64 and
67 years) in the patients included in our study, the
number of patients with dementia or previous cere-
brovaskular disease is quite low, therefore, we be-
lieve that the inability to detect a significant differ-
ence between the groups makes statistical analysis
inappropriate due to the small number of patients.

It was not observed that chronic liver disease
did not affect the survival outcomes of patients
with thyroid dysfunction, immunosuppression
and patients with a postoperative hospitalization
after emergency surgery. Although there are stud-
ies®® reporting an increased risk for these patient
groups in the literature, no increased risk was
observed between groups in our study (p>0.05).
However, we think that this is not statistically
suitable for an evaluation in terms of being a risk
factor due to the low number of patients included
in our study in terms of accompanying comor-

bidities. This may be explained by the data loss,
incomplete detailed access to patient information
due to the retrospective collection of the data in
the study, and also our study was conducted only
in the critical intensive care patient group and
therefore differed from all other studies in terms
of the study population.

Since comorbid diseases such as obesity and
COPD may affect the follow-up of patients in
intubated invasive mechanical ventilation, sub-
group analysis was performed in intubated pa-
tients. The mortality rate in patients treated with
IMV was found to be as high as 71%. Although
no underlying comorbidity seemed to increase the
risk when evaluated in two groups, we think that
the high mortality rate observed in intubated pa-
tients could statistically mislead us. There was no
significant difference in the survival rate of the
intubated patient subgroup in terms of any ad-
ditional comorbidity. However, it was concluded
that the disease displayed a higher mortality rate
in the patient group with a high BMI (p=0.001).
This situation can be explained as the need to keep
the driving pressure high in the mechanical ven-
tilation treatment strategies of the COVID-ARDS
patient group. Ventilator-induced lung injury can
be explained by the inability to manage hypercap-
nia with low tidal volumes in severely damaged
lungs and by the development of high transpul-
monary pressure caused by high intra-abdominal
pressure in obese patients. Similar results were
also evaluated in the same way in the studies*
conducted with obese patients in literature.

No similar study has been found in the lit-
erature performing a risk analysis — except for
demographic data —for comorbidities that evalu-
ate only the patients under invasive mechanical
ventilation. There are limited number of studies*
reporting intubation and the need for invasive me-
chanical ventilation as risk factors in the critical
COVID-19 patient group.

Our study results are valuable and significant
in terms of this subgroup analysis, particularly
in reporting the effect of comorbid diseases such
as COPD and obesity on mortality and intubat-
ed patient follow-up results. However, in order to
reveal comorbid diseases that may increase the
risk of mortality in the intubated patient group,
there is a need for prospective studies with a larg-
er number of patient groups in which data loss can
be prevented and reliable data can be collected,
and there is also a need for studies conducted in
more than one center with various treatment mo-
dalities.
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In terms of the length of stay in the Intensive Care
Unit, the patients in both groups stayed in the In-
tensive Care Unit for an average of 9 days (p>0.05).
However, the survival group stayed in the hospital
for an average of 21 days. There was no significant
difference between the two groups in terms of the
number of days until admission to the Intensive
Care Unit. In our study, the results of the number
of days until admission to the Intensive Care Unit
were not reported, but some findings showing that
late admission caused an increased risk of mortality
have been reported in the literature®*>.

There was no significant difference between
APACHE-2 scores and day 1 and day 3 SOFA
scores in patients receiving invasive mechanical
ventilation therapy. This situation can be under-
stood in the early period SOFA scores of patients
already intubated with an advanced clinical pic-
ture, but during the intensive care follow-ups, the
SOFA score elevations could not be measured in
terms of the secondary infection risk and septic
clinical development brought about by intubation,
therefore the main evaluation could not be made.
The main deficiency of our study is that it could
not report the late-term results in the intubated
patient subgroup.

We believe that the reason why we could not
find a difference in admission lactate levels in this
patient group, mostly transferred to the Intensive
Care Unit as intubated, was due to the temporary
improvement of hypoxia. It is not surprising that
no difference was found in the group of patients
who were followed-up with already low PaO,/
FiO, ratios in the severe ARDS clinic and who
were intubated due to respiratory distress associ-
ated with this condition (p>0.05).

In addition, one of the limitations of our study
is that we did not specify the mortality risk caused
by increased lactate follow-ups. In addition, ran-
domized controlled studies are needed to evaluate
the efficacy of treatment with lactate clearance in
the future.

Although the results in the literature reveal
the severity of the disease by evaluating the en-
tire critical and non-critical patient population,
parameters that can be considered as an indica-
tor of mortality in the critically ill group have
been investigated in quite a few studies™. This
study is a cross-sectional longitudinal study that
was carried out retrospectively, aiming to define
which variables the patient group with mortal-
ity in the Intensive Care Unit differed from the
patient group with survival. With these findings
obtained, current clinical treatment guidelines
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can be reformed for certain patient groups, and
COVID-19 follow-up and course of treatment will
be shaped based on various prognostic scales.

Limitations

In addition to having such strengths as applying
the same treatment protocol to all patients and not
experiencing any data loss as the patients included
in the study spent the entire process in our hospital,
there are also some limitations of the study. The
first one is that it is a single-center study with a
small sample size. Due to its retrospective design,
it lacks dynamic clinical and laboratory data. All of
our patients were treated in a single health center
from a single geographic region. Therefore, despite
the diversity in the patient population, the factors
associated with outcomes may differ in other geo-
graphic regions. Also, having information about
the trends and prognosis obtained by evaluating
the recurrent clinical and laboratory parameters
via short and long-term follow-ups would make an
additional contribution to our study.

Conclusions

In the literature, higher rates of mortality have
been reported in patients with HT, DM and obesi-
ty. Although no significant difference was found
for HT, DM and obesity in our study, a significant
difference was found between the two groups
when BMI elevation was considered. A higher
mortality connection was observed in hemato-
logical malignancies compared to malignancies
caused by solid tumors, which is also consistent
with the literature. In the subgroup analysis, how-
ever, the relationship between CRF and hemato-
logical malignancy as a comorbidity relationship
in patients who underwent invasive mechanical
ventilation compared to the general group was
not found statistically. Advanced age and con-
comitant comorbidities in COVID-19 patients
are associated with poor prognosis in critically
ill COVID-19 patients. Also, a greater number of
comorbidities are associated with higher disease
severity of COVID-19. In addition, it is thought
that low lymphocyte count, high CRP, ferritin and
procalcitonin levels can guide clinicians in the
early identification of patients with high mortality
risks. There is also a need for reliable biomark-
ers that can predict the prognosis of severely ill
patients. Some biomarkers have been proposed to
determine disease severity.

In this study, the relationship between mortal-
ity and comorbidity was investigated in patient
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groups followed-up in the admissionlactate due to
COVID-19 disease and no relationship was found
in terms of HT, DM, COPD, cardiovascular disease
and obesity reported in the current literature. Yet,
only patient groups with hematological malignan-
cies and chronic renal failure comorbidities were
found to be associated with high mortality rate.

In the COVID-19 pandemic, it is important
to identify the patient group in the early period
in terms of the need for intensive care and early
treatment, which can guide the clinicians to pre-
dict mortality outcomes.
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