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Background: Severe forms of Coronavirus disease 2019 (COVID-19) were found among 6 - 10% of
all COVID-19 patients. Acute respiratory distress syndrome ARDS is non-cardiogenic pulmonary
edema manifested by the rapid development of shortness of breath, tachypnea, and hypoxemia. Patients’
outcomes after critical care for COVID-19 have not been adequately documented in this low-resource
environment, despite advocacy for prevention and response measures in low- and middle-income
countries.

Objectives: To highlight the rate of severe illness among COVID-19 patients and its associated factors
in Al-Imam Ali Hospital, Baghdad-Iraq 2021.

Patients and Methods: A descriptive cross-sectional study on cases with severe and critical COVID-
19 illness (with ARDS) admitted to the isolation ward in Al-Imam Ali Hospital from 23 March to 23
May, 2021. All COVID-19 patients admitted in a severe or critical state were included. A data collection
form was filled by the researcher. The P value of < 0.05 was used to determine statistical significance.
Ethical Approval was obtained.

Results: A total of 504 severely ill COVID-19 patients were included in this study. There were 71
(14.1%) patients below 45 years of age. Males formed 40.9% of patients while that of females was
59.1%. Fever was the presenting symptom in 381 (75.6%) patients, 197 (39.1%) patients had anosmia,
and 192 (38.1%) had ageusia. There were 358 (71.0%) survivors while 146 (29.0%) died. Patients aged
65 years or more had more possible risk for death than those below 65 years (OR=1.14, 95% CI =0.6-
2.2). Female gender appeared to be protective compared to male gender (OR=0.52, 95% CI =0.35-0.77).
Ex-smokers had a higher risk than non-smoker and current smokers (OR for ex-smoker=4.38, 95% Cl
2.6-7.5), and (OR for current smoker=1.7, 95% CI 0.98-3). Renal disease was found to be a risk factor
leading to death (OR=2.9; 95% CI=1.73-5.1). Diabetes Mellitus, respiratory diseases, and solid cancer
showed a high risk for death, [OR=2.3, 95% Cl=1.4-4; OR=1.7; 95% Cl=1.1-2.9, OR=8, 95% CI=3.3-
19 respectively]. Patients with three comorbidities had a higher mortality risk, OR=1.6, 95% CI=1.3-2.
Conclusion: This study concluded that mortality of severely and critically ill COVID-19 patients was
29%, and males and older patients were risk factors for death. In addition to; ex-smoker, alcoholic, and
patients with baseline comorbidities appeared to be risk factors for mortality. Finally; laboratory tests
and Pao2/Fio2 ratio can be used to predict the outcome.

Keywords: COVID-19, mortality, ARDS, survival, comorbidities.

Introduction:

In 2003, the World Health Organization (WHO) transmission, long incubation period, and a prolonged
announced an outbreak of Severe Acute Respiratory period of viral elimination, with the present global
Syndrome Coronavirus (SARS COV-1) that caused travel pattern, these constitute the main elements of
8,098 cases of the disease and 774 deaths. In early that virus. [2] Globally, until 19 October 2021, there
2020, Coronavirus disease 2019 (COVID-19) [Severe have been 241 million confirmed cases of COVID-
Acute Respiratory Syndrome Coronavirus-2 (SARS- 19, just under 5 million deaths, reported to WHO. If
CoV-2)] was announced as a pandemic. Both one takes into account the number of people who are
outbreaks were thought to have started in China relatively asymptomatic or have had mild symptoms
(Foshan and Wuhan cities) respectively. [1] and those who might not be have been tested for many
Clinical evidence of human-to-human transmission reasons, the total number of people infected with
of SARS-CoV-2 was discovered in early 2020. SARS CoV-2 is likely to be much greater. [3] During
Relatively highly infective, upper respiratory mode of the early period of the pandemic, the number of cases

in the Eastern Mediterranean region (EMR), except
*Al- Imam Ali General Hospital in Al-Rusafa, for Iran, was lower than other regions. [4] Severe
Baghdad Health Directorate. (critical) forms of the disease were found in 6 - 10%
E-mail: lbraheemmahir@yahoo.com. of all COVID-19 patients requiring admission to the
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intensive care unit (ICU) because of acute hypoxemic
respiratory failure [1]. To date, most ICU reports
from the United States have shown that acute
respiratory distress syndrome (ARDS) associated
with COVID-19 is associated with prolonged periods
of mechanical ventilation (MV) and increased
mortality. [5] ARDS is non-cardiogenic pulmonary
edema manifested by the rapid development of
shortness of breath, tachypnea, and hypoxemia.
Diagnostic criteria for ARDS are: Onset within one
week of a known insult or new or worsening
respiratory symptoms, profound hypoxemia, bilateral
pulmonary opacity on radiography, and inability to
explain respiratory failure due to heart failure or fluid
excess. [6] Reported mortality rates in patients with
severe COVID-19 in the ICU range from 50-65% [7-
9]. In patients requiring MV, mortality rates as high
as 97% have been reported [14]. Patient outcomes
after critical care for COVID-19 have not been
adequately documented in low-resource environment
[11] despite advocacy for prevention and response
measures in low- and middle-income countries. [12]
Nosocomial infections in critically ill patients
increase the risk of mortality in addition to other
factors. [13] The partial pressure of oxygen (PaO2) is
the most accurate measurement of a patient's
oxygenation. In many studies, oxygenation was
reported as PaO2/FiO2 (fraction of inspired oxygen)
and PaO2 not reported. PaO2/FiO2 ratio focuses on
ARDS, because it has been included in all definitions
of ARDS so that it is important for the diagnosis of
ARDS. [14] The definition of ARDS requires an
arterial blood gas test to determine PaO2/FiO2 ratio.
If blood gases are not measured in ARDS patients,
this leads to undiagnosed condition. [15] Based on
recent analyses, risk factors such as lower
lymphocyte count on admission is the most critical
factor that is closely associated with an increased risk
of progression to critical illness. Age, underlying
diseases, especially hypertension and coronary heart
disease, elevated D-dimer, and decreased hemoglobin
need to be taken into account for predicting disease
progression. Therefore, a complete blood count
(CBC) has a reference value for determining disease
severity and outcome. [16] To give an insight toward
severely ill COVID-19 patients, this study was
carried out.

Patients and Methods:

A descriptive cross-sectional study was conducted on
severe and critical cases of COVID-19 patients
admitted to the isolation ward in Al-Imam Ali
Hospital (which is a general hospital with an RCU
unit for receiving severe and critical cases of COVID
19 only) from 23 March - 23 May 2021.

Inclusion criteria: All COVID-19 patients admitted
to the hospital as a severe or critical state.

Exclusion criteria: Mild or moderate cases who did
not need RCU admission and patients still in the
hospital.

All COVID-19 patients admitted to the hospital as
severe or critical cases from 23" of March to 23™ of

May were included in the study, totaling 504 patients.
A data collection form was filled by the researcher
through a direct interview to cover the following data:
Sociodemographic and clinical features (Age, gender,
employment, marital status, education, smoking,
alcohol consumption, past medical history, first
symptom of COVID-19, anosmia and ageusia,
PaO2/FiO2 ratio, ARDS, and the outcome). Lab
investigations were done on admission, including
CBC, Blood urea, Serum creatinine, D-dimer blood
test, Serum ferritin, and lactate dehydrogenase test
(LDH). Cases were confirmed by RT-PCR which was
performed according to the protocol established by
the WHO. [17]

Severely ill patients are those with: Percent
saturation of oxygen in the blood (Sp0O2) < 94%,
PaO2/FiO2 ratio <300 mm Hg, respiratory rate >30
breaths per minute, and lung infiltration of > 50%.
Critically ill patients are those with: Respiratory
failure, septic shock, or multiple organ failure. [18]
The P/F ratio is a powerful objective tool for
determining respiratory failure with acute hypoxia
when supplemental oxygen has already been
administered and ABG room air is unavailable, or
pulse oximetry readings are unreliable. The
diagnostic criteria for acute respiratory failure caused
by hypoxia are: PaO2 <60 mmHg on room air
measured as ABG, SpO2 <91% on room air measured
by pulse oximetry, or P/F ratio <300 on oxygen. Mild
ARDS features: Pao2/Fio2 ratio between 200-299
mm Hg, with PEEP or cPAP less than 5 cm H2O0.
Moderate ARDS features: Pao2/Fio2 ratio between
100-199 mm Hg with PEEP equal to or more than 5
cm H20. Severe ARDS features: Pao2/Fio2 ratio less
than 100 mm Hg with PEEP equal to or more than 5
cm H20. [19]

Microsoft Excel 2010 and IBM SPSS version 24 were
used for data entry, management, and analysis.
Descriptive statistics of the variables were expressed
as percentages and Mean£SD. Odds Ratio and CI at
95% level were calculated, and the X? test was used
to test for associations between variables. P value at
< 0.05 was considered to be significant.

Ethical Approval: An official permission to conduct
the study was obtained from Al-Rusafa Health
Directorate and the Hospital Ethics Committee. A
verbal consent was taken from the participants before
collecting their data. The data collected will remain
confidential and will only be used for the purpose of
the study.

Results:

A total of 504 severely and critically ill COVID-19
patients were included in this study. There were 71
(14.1%) patients below 45 years of age, 210 (41.7%)
between (45-64) years and 223 (44.2%) 65 years or
older. Males formed 40.9% and females 59.1% of
patients. There were 182 (36.1%) employed patients,
68 (13.5%) current smokers, 6 (1.2%) alcoholics, and
472 (93.7%) patients with baseline comorbidities.
Table 1.
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Table 1: Sociodemographic features of the studied
cases

Variables and Categories N %
Age  Group <45 71 141
(Years) 45-64 210 41.7
>65 223 44.2
Gender Male 206 40.9
Female 298 59.1
Employed 182 36.1
Employment - employed 322 63.9
Not smoker 367 72.8
Smoking Ex-smoker 69 13.7
Current smoker 68 135
. No 498 98.8
Alcoholic Yes 6 12
No 32 6.3
Baseline One 163 32.3
Comorbidity Two 127 25.2
Three 182 36.1
Total 504 100.0

Out of the cases studied, 381 (75.6%) presented with
fever as a first symptom, 197 (39.1%) presented with
anosmia, and 192 (38.1%) with ageusia. Other
presentations as well as the severity of ARDS are
shown in table 2.

Baseline comorbidities among the studied cases are
presented in table 3. The most common comorbidities
were hypertension and heart diseases with 120 cases
each (23.8%). This is followed by neurological
diseases 102 (20.2%), respiratory diseases 92
(18.3%), DM 74 (14.7%), renal disease 63 (12.5%)
and solid cancer 11 (2.2%).

As for the outcome, 358 cases (71%) survived while
146 cases (29.0%) died. Table 4 shows the risk of
death according to a number of assumed risk factors.
Age of 65 years and above carried a 2.6 higher risk of
death when compared to those below 45 years.

Female gender was shown to be a protective factor
compared to males. Ex-smokers had a four-fold
higher risk when compared to non-smokers. Non-
alcoholics had a reduced risk when compared to
alcoholics. Those with severe ARDS had an OR of
death of 44.2 when compared to those with mild
ARDS.

Table 2: Clinical features of severely and critically
ill COVID-19 patients

Variables and Categories N %
Fever 381 75.6
Sore throat 36 7.1
SOB 25 5.0
Cough 20 4.0
First General weakness 19 3.8
symptom Abdominal pain 6 1.2
Headache 5 1.0
Rigor 5 1.0
Rhinorrhea 4 0.8
Diarrhea 3 0.6
Smell Lost 197 39.1
Taste Lost 192 38.1
Mild 80 15.9
égf/?r?ty Moderate 282 56.0
Severe 142 28.2
Total 504 100.0

Table 3: Baseline comorbidities among severely
and critically ill COVID-19 cases

Comorbidity N %
Hypertension 120 23.8
Heart diseases 120 23.8
Neurological Diseases 102 20.2
Respiratory Diseases 92 18.3
Diabetes Mellitus 74 14.7
Renal disease 63 12.5
Solid cancer 11 2.2
Total 504 100.0

Table 4: Analysis of severely and critically ill COVID-19 patients’ outcome in relation to possible risk

factors
Patients’ Outcome
Possible Risk Factors and Categories Alive Deceased P Value OR 95% ClI
N % N %
G <45 57 80.3 14 19.7 Reference
'(“\E:ars) fOUP 4564 164 781 46 21.9 <0.001 114 06-2.2
>65 137 61.4 86 38.6 2.6 1.3-4.8
Gender Male 130 63.1 76 36.9 011 Reference
Female 228 76.5 70 23.5 0.52 0.35-0.77
Not smoker 283 77.1 84 22.9 Reference
Smoking Ex-smoker 30 435 39 56.5 <0.001 4.38 2.6-7.5
Current Smoker 45 66.2 23 33.8 1.7 0.98-3
. No 358 71.9 140 28.1 Reference
Alcoholic Yes 0 0.0 6 1000 <0001 0.28 0.24-0.32
ARDS Mild 74 92.5 6 7.5 Reference
Moderate 253 89.7 29 10.3 <0.001 14 0.56-3.5
Severe 31 21.8 111 78.2 44.2 17.5-111
Total (594) 358 71 146 29

Comorbidities can contribute to the risk of death in patients with severe and critical Covid-19. The comorbidity
which carried the highest risk was solid malignant tumors (OR = 8), followed by Renal disease (OR = 2.9), DM

(OR =2.3) and respiratory diseases (OR = 1.7), Table 5.
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Table 5: Analysis of severely and critically ill COVID-19 patients’ outcome in relation to Baseline
comorbidities

Patients’ Outcome

Baseline comorbidities Alive Deceased P Value OR 95% CI
N % N %
. No 327 74.1 114 25.9 Reference
Renal disease Yes 31 49.2 32 50.8 <0.001 2.9 1.735.1
No 321 73.6 115 26.4 Reference
DM Yes 37 54.4 31 45.6 0.001 2.3 1.4-4.0
. . No 310 72.9 115 27.1 Reference
Respiratory Diseases Yes 48 60.8 31 39.2 0.028 17 1129
. No 351 73.6 126 26.4 Reference
Solid Cancer Yes 7 25.9 20 74.1 <0.001 8 33-19.0
None 28 87.5 4 12.5 Reference
No. of Comorbidity 1 123 75.5 40 24.5 0.015 1.3 1.2-14
2 86 67.7 41 32.3 ' 15 1.3-1.7
3 117 64.3 65 35.7 15 1.4-1.7

Table 6 shows multivariable analysis of baseline comorbidities associated with the outcome of severely and
critically ill COVID-19 patients. Renal disease, HT, solid cancer, and multiple comorbidities were significantly
associated with each other in COVID-19 patients, P<0.01.

Table 6: Multivariable analysis of baseline comorbidities associated with the outcome of severely and
critically ill COVID-19 patients

Comorbidities B S.E. Wald P Value
Renal Disease -1.618- .559 8.378 .004
HT 2.122 591 12.895 .000
Solid Cancer -1.684- .597 7.952 .005
Multiple Comorbidities .383 .113 11.419 .001

Table 7 shows the mean values of selected laboratory tests for those who were discharged alive compared to those
who died. The mean level of WBCs, lymphocytes, and Hb were found to be significantly lower among deceased
patients compared to the survivors, (P<0.05), while the mean level of Neutrophils, NL Ratio, D-dimer, and LDH
were significantly higher among the deceased patients in comparison to survivors, (P<0.05).

Table 7: Mean values for selected lab tests for those discharged alive compared to those who died among
severely and critically ill COVID-19 patients

Lab Test Patients’ Outcome Mean +SD p
WBCs (10%L) ecese 645 a2t <001
Neutrophil (103/uL) g:eit\:l:ase d %‘}g n gggg <0.001
Ali 0.79 0.580
Lymphocyte (103/uL) D(;::ase g 053 0279 0.003
i Alive 14.50 15.249
NRL Ratio Deceased 18.91 12.306 0.002
Alive 1213 1.488
Hb g/dl Deceased 10.19 2.090 <0.001
. Alive 1353.59 2764.464
D-dimer ng/m Deceased 3506.49 5485.958 <0.001
Alive 542.18 206.529
LDH UL Deceased 626.25 326.378 0.004
Discussion:
In this study, age above 60 years was found to be a robust CD8+ T cell cytotoxic activity compared to
risk factor for mortality, in consistence with a CDC males, which increase B cell production of
report which indicated an increased risk for those 50 Immunoglobulins [23]. Fever was reported as the first
years or more, increasing in the sixth, seventh, and symptom in most of the patients in our series, in
eighth decades, while people aged 85 or more being consistence with other studies reporting that critically
most likely to get worse outcome [20]; and with a ill patients presented with fever as the first and most
study which reported that patients >65 years had an common symptom. [2, 7, 21]. Patients also
increased risk of death. [21] Males had a higher risk experienced anosmia (39%) and/or ageusia (38.1%),
of death from COVID-19, in consistence with a study very close to a study which reported that 42.3% of
which reported that male COVID-19 patients were at patients admitted to the ICU had impaired taste and/or
a higher risk of getting worse outcomes.[22] A smell. [24] The COVID-19 mortality rate in this study
difference in the immune response may be the cause. was 29%. Mortality rates reported from different
Females have higher numbers of CD4+ T and more countries are: Canada (15.4%) [25], South Korea
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(20.4%) [26], and Spain (31%). [25] Other countries
reported higher mortality rates among severe critical
COVID-19 patients including USA New York
(75.6%) [7] and Washington (67%) [27], China
(61.5%) [21], and Pakistan (77%). [28]. The Odds
Ratio for mortality among severely ill COVID-19
patients was affected by baseline comorbidity (DM,
renal diseases, respiratory diseases, and solid cancer),
in agreement with other studies concluded that the
risk of death increases with certain underlying
medical conditions such as DM, Renal disease,
Cerebrovascular accidents (CVA), and respiratory
diseases. The greatest risk is seen among patients with
multiple comorbidities. [21] Ex-smokers had a higher
mortality rate in our series, in agreement with other
studies which reported that a history of smoking was
associated with higher mortality in COVID-19
patients [29, 30]. Although the relationship between
smoking and COVID19 was addressed by many
studies, it remains unclear whether or not smoking
increases the risk of COVID-19. One study suggested
that smoking increases the risk of severe COVID-19
infection [31] while another study showed that
smoking is not associated with an increased risk of
progression to severe COVID-19. [32] Alcoholic
patients had a higher mortality rate than non-alcoholic
patients, a finding that was not confirmed by other
studies which revealed no significant association with
disease severity or death rates in COVID-19 patients.
[30] Immunosuppression  prevents  effective
activation of T cells, which also prevents B cells from
multiplying and producing antibodies, rendering
humeral immunity incapable to counteract the virus.
[30] Increased inflammation in COVID-19 patients
may contribute to the worse outcome. [30, 21] High
D dimer level was found among deceased group.
However, patients with severe COVID-19 often have
coagulopathy (hypercoagulability) associated with
thrombosis leading to poor outcomes. [33] Wright et
al. demonstrated that discontinuation of fibrinolysis is
associated with thromboembolism and renal failure in
severe COVID19. [34] Elevated LDH values were
found to increase the odds of poor outcome. Huang et
al and Liu et al reported that elevated LDH was
associated with an increase in odds of mortality. It is
therefore important to monitor LDH level for disease
progression or decompensation. [2]. A meta-analysis
study about risk factors of COVID-19 concluded that
male  gender, smoking history, diabetes,
hypertension, and fatigue or myalgia are significant
risk factors for the severity of COVID-19. It may
require additional medical attention for patients with
higher risk from the very beginning of the treatment.
[35]. In another review, a number of pre-existing
conditions were found to be associated with
hospitalization, ICU admission and death. The
strength of associations varied, supposedly due to
differences in definitions of pre-existing conditions
and methodological approaches. The review shows
multiple gaps in evidence, including a pressing need
for evidence from the African, South-East-Asian and
Western Pacific regions, and the exploration of the

effects of multimorbidity and rare diseases. [36].
Meta-analyses on 59 studies comprising 36.470
patients showed that infection, severe disease, ICU
admission and death are more likely to occur among
men and patients aged 70 and above.[37] Smoking
was confirmed by other studies to be a risk factor for
the negative progression of COVID-19, particularly
on disease severity and death. Both current and
former smokers have higher odds of disease severity
than never smokers. Given the well-established harm
associated with tobacco use, smoking cessation is
recommended for all smokers and avoidance of
passive smoking by non-smokers.[38]

Conclusion:

This study concluded that just under a third of
severely and critically ill COVID-19 patients may
succumb to the disease, with males and older patients
having a higher risk of death. Ex-smokers, alcoholics,
and patients with baseline comorbidities appeared to
be at a higher risk of mortality as well. Laboratory
tests and Pao2/Fio2 ratio can be used to predict the
outcome.
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