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study aimed to determine the factors associated with the need for intubation in patients with
COVID-19 hospitalized in the intensive care unit (ICU).

Materials and Methods: This was a cross-sectional analytical study. The study population
included patients hospitalized for COVID-19 in the ICU. Sixty-one patients were evaluated in
two groups: those who underwent intubation and those who did not. A checklist was completed
for each patient, and information was collected based on clinical and paraclinical manifestations.
Subsequently, the outcomes of patients hospitalized in the ICU were compared based on the clinical
decision of the specialist physician, and the obtained data were assessed to determine the factors
related to intubation in COVID-19 patients hospitalized in the ICU. Data were analyzed using SPSS
software version 22, and the relevant indices were calculated according to the study objectives. An
independent t-test was used to analyze the quantitative data, while the chi-square test was used to
measure the qualitative variables. A significance level of less than 0.05 was considered in this study.

Results: The results showed no statistically significant difference in the mean age, blood
pressure, pulse rate, sex distribution, and history of addiction between the two groups (P>0.05).
However, a statistically significant difference was observed in the prevalence of underlying
diseases, as well as in the mean respiratory rate, arterial blood oxygen saturation, lymphocyte
count, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), lactate dehydrogenase
(LDH), urea, and creatinine levels between the two groups (P<0.05).

Keywords: :  Conclusion: This study demonstrated that in patients with COVID-19 hospitalized in the ICU,
COVID-19. Intubati . factors associated with the need for intubation include the prevalence of underlying diseases and
-19, Intubation, specific clinical and laboratory parameters, such as mean respiratory rate, lymphocyte count,

Intenf.ive care unit, :  arterial blood oxygen saturation, and CRP, LDH, urea, and creatinine levels. These results
Cardiac patients, ¢ emphasize that accurate identification of these factors can be effective for optimal management
Coronavirus ¢ and clinical decision-making when treating COVID-19 patients.
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Introduction

ith the outbreak of COVID-19 in late
2019, health systems worldwide faced
unprecedented challenges [1]. This
virus not only spreads rapidly in com-
munities but also causes many serious
complications and respiratory defects.
Under acute conditions, several pa-
tients with COVID-19 require special care and intubation
[2]. Intubation is vital to maintain and manage breathing
in patients with respiratory failure [3]. Investigating the
factors related to intubation in hospitalized COVID-19
patients reveals a complex interaction of clinical, demo-
graphic, and laboratory variables [4]. Timely interven-
tion and specific clinical markers significantly affect the
need for intubation and the associated mortality [5].

Several factors influence the need for intubation in
COVID-19 patients. These factors include demographic
variables, such as age and sex, one study showed that an
average age of 66 years and male sex were significant
risk factors [6]. In addition, this study showed that un-
derlying conditions, such as kidney disease and chronic
respiratory problems, increase the possibility of requir-
ing mechanical ventilation [6]. Patients with higher sim-
plified acute physiology score III (SAPS-3) scores and
lower arterial oxygen partial pressure/fractional inspired
oxygen (Pao,/Fio,) ratios are at a higher risk for intuba-
tion [7]. High levels of C-reactive protein (CRP), inter-
leukin-6, and D-dimer are also associated with the need
for intubation [8].

Moreover, lymphocyte counts and inflammatory cyto-
kines are predictive markers of intubation and mortality
[8, 9]. Early intubation is associated with a lower mortal-
ity rate than late intubation, emphasizing the importance
of timely decision-making based on severity assessment
[8]. Conversely, some studies have shown that a non-in-
vasive ventilation strategy may delay intubation without
significantly affecting outcomes, indicating the need for
balanced clinical judgment [10]. Investigating the fac-
tors related to intubation in COVID-19 patients hospital-
ized in cardiac intensive care units (ICU) is particularly
crucial due to the complexity and high risks associated
with the combination of respiratory disorders and heart
diseases. Critically ill patients with COVID-19 experi-
ence higher intubation rates due to poor clinical status;
therefore, accurate identification of factors influencing
this, including disease severity, clinical characteristics,
and response to treatment, is essential. This research can
aid in optimal decision-making and better management
of these patients, and identifying key prognostic factors
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can improve treatment results and reduce the complica-
tions in this high-risk group. Consequently, a deeper un-
derstanding of the factors related to intubation in affected
patients enables us to enhance our approach to their op-
timal management and improve clinical outcomes. This
study investigated the factors related to the need for intu-
bation in COVID-19 patients in the ICU.

Materials and Methods

This was a cross-sectional analytical study. The study
population included patients hospitalized in the ICU of
Kamkar Hospital for COVID-19 from 2021 to 2022.
Convenience sampling was performed. According to the
sample size formula for logistic regression and consid-
ering the probability of type I error equal to 5% and a
power of 0.9, the effect size (odds ratio) of intubation in
patients with tachypnea was 2.17. Based on similar stud-
ies [4], the required number of samples was calculated as
121 participants, of whom 61 were included in the study
in two groups of patients with and without intubation.

After the design was approved, coordination with the
hospital was established, and the agreement of the medi-
cal staff was secured. Subsequently, the files of all pa-
tients hospitalized with a diagnosis of COVID-19 were
examined.

The inclusion criteria included all hospitalized pa-
tients with COVID-19 whose polymerase chain reaction
(PCR) test was positive, while the exclusion criteria in-
cluded patients whose tests for COVID-19 were nega-
tive or whose files were incomplete.

Patient information regarding detailed history, clinical
examination, laboratory findings, and vital signs were re-
corded in a checklist. A relevant checklist was completed
for each patient, and information was collected based on
the patient’s clinical and paraclinical manifestations.
Then, for patients hospitalized in the ICU based on the
clinical decision of the specialist doctor, the outcomes of
these patients were compared and the information ob-
tained from these patients was evaluated to determine
the factors related to the intubation of the COVID-19
patients hospitalized in the ICU. All patient visits were
performed by an experienced infectious disease special-
ist, and all checklists were completed by a researcher.

In the data analysis, descriptive indices, including
Mean£SD, percentage, and frequency, were used. The
data were analyzed using SPSS software, version 22,
and the desired indices were calculated according to the
study objectives. The t-test was used to analyze quantita-
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tive data, and the chi-square test was used for qualitative
variables. In this study, a significance level of less than
0.05 was considered.

Results

A total of 122 patients were included in our study, with
an average age of 54.20+16.06 years. Of all the patients
in the study, 58(47.5%) were male and 64(52.5%) were
female. No $tatistically significant differences were
found between the two groups of intubated and non-in-
tubated patients regarding age, sex, and smoking status
(P>0.05). However, the frequency of underlying diseas-
es was significantly higher in the intubated group than in
the non-intubated group (P<0.05).

Among the vital signs of the patients, such as blood
pressure and pulse rate, no significant difference was ob-
served between the two groups (P>0.05). However, the
average respiratory rate in intubated patients was consid-
erably higher, and SPO, levels were significantly lower
than in non-intubated patients (P<0.05).

Regarding the laboratory parameters, the average
counts of white blood cells and neutrophils were not
significantly different between the two groups (P>0.05).
However, in intubated patients, the average counts of
lymphocytes and platelets were significantly lower. The
average inflammatory indices of erythrocyte sedimen-
tation rate (ESR), CRP, lactate dehydrogenase (LDH),
mean urea, and creatinine were significantly higher in
the intubated group than in the non-intubated group
(P<0.05) (Table 1).

Discussion

The COVID-19 pandemic has created serious chal-
lenges for healthcare systems worldwide. Intubation
is a vital measure for the management of patients with
COVID-19. This process is essential for providing ox-
ygen and respiratory support to critically ill patients,
particularly when respiratory complications become in-
creasingly destabilized [11, 12]. The results of our study
showed that a high respiratory rate and decreased arterial
blood oxygen are risk factors observed in the group of
intubated patients.

On the other hand, one of the crucial criteria in deciding
on intubation is the blood oxygen level. Maintaining oxy-
gen levels (Sa0,) above 90% is an essential therapeutic
goal, and a reduction in this level can indicate the need
for interventions such as intubation [13]. Another result of
this study was the difference in the frequency of underly-
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ing diseases observed in the intubated group. Based on
the results of similar studies, underlying conditions such
as diabetes, heart disease, and lung problems can reflect
a high risk of complications from COVID-19. These pa-
tients are likely to experience acute respiratory conditions,
which increase the need for intubation [14, 15]. Accord-
ing to the results, demographic variables, such as age and
sex, were not significantly different between intubated
and non-intubated patients. Consistent with our results,
Luo et al. showed that the two variables of age and sex
were not significant risk factors for intubation in individu-
als [16]. Meanwhile, other studies have demonstrated that
patient age is also crucial in deciding on intubation. Older
patients and those with a history of respiratory problems,
such as asthma or chronic obstructive pulmonary disease
(COPD), are more prone to requiring intubation [17, 18].

Regarding vital signs, our results showed that blood
pressure and pulse were not significantly different be-
tween the two groups. This result may be attributed to the
relatively stable clinical status of some non-intubated pa-
tients. In contrast, the average respiratory rate and SPO2
level in intubated patients were higher and lower, respec-
tively, than those in non-intubated patients. These results
indicate the need for respiratory support in more severely
ill patients, consistent with previous research, such as the
study by Liu et al. which determined that more severely
ill patients usually face greater respiratory problems [19].
From the perspective of laboratory parameters, our results
showed that the number of neutrophils was not signifi-
cantly different in intubated patients. At the same time,
lymphocyte and platelet counts were substantially lower,
while inflammatory indices, such as ESR, CRP, and LDH,
were higher. These findings indicate the development of
an inflammatory response and the severity of the infec-
tion with COVID-19. Wang et al. also concluded that in-
creasing values of these indicators can help predict the
complications and severity of the disease [20]. Individu-
als with heart disease are at higher risk of ICU admission
and intubation.

The results of this study emphasize the importance of
accurately identifying the clinical status and laboratory
parameters of patients, particularly those with heart dis-
ease. These findings can serve as a basis for future stud-
ies on the factors affecting the clinical outcomes of these
patients. However, examining all these risk factors al-
lows for a more accurate assessment, especially in such
patients. The state of hospital infrastructure, including
bed occupancy in the cardiac ICU and access to medical
equipment, also plays a role in doctors’ intubation deci-
sions. Therefore, these factors can influence the selection
of treatment methods and the level of care provided.
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Table 1. Examining the study variables between two groups of COVID-19 patients with and without intubation

No. (%)/ Mean1SD

Variables Connecting to the Ventilator P
No Yes
Male 27(22.1) 31(25.4)
Sex 0.468
Female 34(27.9) 30(24.6)
Yes 11(9) 26(21.3)
Underling disease 0.003
No 50(41) 35(28.7)
Yes 10(8.2) 13(10.7)
Smoking 0.487
No 51(41.8) 48(39.3)
67.13+8.7
Age (y) 0.001
41.27+10.2
130.03+25.7
Systolic blood pressure (mmHg) 0.331
126.2+14.7
75.719.46
Diastolic blood pressure (mmHg) 0.451
77.0619.96
73.1£13.9
Pulse rate (bpm) 0.121
76.5£9.4
34.1+5.3
Respiratory rate (bpm) 0.001
20.06%5.8
78.845.8
Arterial oxygen saturation (%) 0.001
94.1+2.8
9.3+1.2
White blood cells (cells/pL) 0.354
9.1+1.6
79.9+4.4
Neutrophil (cells/pL) 0.452
79.314.3
10.2+2.2
Lymphocyte (cells/uL) 0.001
12.1+1.9
209.6+90.2
Platelet (cells/uL) 0.001
298.2+77.7
835.9+142.0
Lactate dehydrogenase (U/L) 0.012
777.1£118.0
127.0£29.5
C-reactive protein (mg/L) 0.001
99.7+49.5
65.03+8.9
Erythrocyte sedimentation rate (mm/hr) 0.001
45.2+18.5
47.745.7
Urea (mg/dL) 0.001
42,9439
1.5+0.4
Creatinine (mg/dL) 0.001
1.2+0.2
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Conclusion

Our study showed significant differences in the char-
acteristics and clinical parameters of COVID-19 pa-
tients between the intubated and non-intubated groups.
Despite the absence of differences in demographic
variables, such as age, sex, and smoking status, the fre-
quency of underlying diseases was significantly higher
in the intubated group, indicating a greater severity of
the disease in this group. In addition, the respiratory rate
and arterial blood SPO2 levels were substantially higher
and lower, respectively, in intubated patients, confirming
a worse respiratory condition. Furthermore, laboratory
parameters showed that inflammatory indices, such as
ESR, CRP, and LDH, were significantly higher in intu-
bated patients than in non-intubated patients. Therefore,
the results of this study emphasize the importance of
carefully examining the clinical status and laboratory pa-
rameters of patients to manage and continuously monitor
them optimally. This study can also serve as a basis for
future studies regarding the factors affecting the clinical
outcomes of these patients.

One of the limitations of this study is that the treat-
ment protocols can differ across different hospitals and
regions. This diversity can lead to inhomogeneity in the
data and difficulties in comparing results between stud-
ies. In addition, the results of this research pertain to a
specific population, region, and time, and therefore can-
not be generalized to broader populations or different
conditions.
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