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ABSTRACT 
Introduction: Acute respiratory failure caused by asthma episodes has 
decreased significantly due to the use of anti-inflammatory and 
bronchodilator inhalers. Although asthmatic individuals require less intensive 
care units, respiratory failure can still cause intensive care unit mortality.   
Our study examined characteristics that define the mortality risk in asthmatic 
patients with respiratory failure in the intensive care unit. 
Methods: A teaching diseases hospital's intensive care units were the setting 
for the retrospective, observational, cross-sectional study from 2016 to 
2021.   Asthmatic patients in the intensive care unit with acute respiratory 
failure were included in the study. Causes of respiratory failure, intensive 
care severity score (APACHE II), type of respiratory supports (invasive and 
noninvasive mechanical ventilation, high flow oxygen therapy) and duration, 
length of intensive care unit stays, and mortality rates were recorded.   A 
multivariate regression analysis model for mortality risk was used and 
analyzed by classifying mortality risk factors. 
Results: The study, ICUs examined 14,575 patients.   Asthma affected 438 
people (3%).    The study included 438 patients, 347 of whom were female 
(79%). Median (25%-75%), age and APACHE II score were 68 (55-78) and 
17 (14-22).   In asthmatics, pneumonia caused 50.5% of acute respiratory 
failure, sepsis 27.4%, Covid-19 14.4%, acute renal failure 8%, and acute 
cardiogenic edema 6.6%.   The invasive mechanical ventilation was 21% 
(n=94), the mortality was 48 (11%).     The odds ratios (confidence interval 
95%, lower-upper limit) for mortality were congestive heart failure (CHF): 
4.47 (1.55-12.85), APACHE II score of 20 or higher: 2.65 (1.10-6.38), 
invasive mechanical ventilation: 26.33 (9.80-70.70), and COVID-19: 2.84 
(1.20-6.75).   
Conclusions. Asthmatics requires nearly 3% ICU treatment for respiratory 
failure for various reasons. In asthma patients, an intensive care unit need 
due to APACHE II value above 20, invasive mechanical ventilation, COVID-
19 and congestive heart failure increase the risk of mortality in the ICU. 
Keywords: asthma; acute respiratory failure; invasive mechanical 
ventilation; intensive care unit; mortality 
Main Points 

• The need for intensive care unit (ICU) for asthma attacks is decreasing 
compared to the past. A higher proportion of asthma patients are 
followed up in ICU in the specific center for chest diseases than in 
general hospitals and mortality, which is very low in the literature, is 
even higher.   

• The identification of mortality predictors and taking measures enable to 
reduce mortality in ICU.  

• Risk factors for mortality in ICU are clinical severity of respiratory failure 
at ICU admission (high APACHE II), having heart failure-acute 
cardiogenic edema, need of invasive mechanical ventilation, COVID-19 
in pandemic. 

THE EUROPEAN SOCIETY OF MEDICINE 
Medical Research Archives, Volume 13 Issue 5 

RESEARCH ARTICLE 

Variables Influencing Mortality in Asthmatic Patients Admitted to the 

Intensive Care Unit with Respiratory Failure 

İnşa Gül Ekiz İşcanlı 1, Gökay Güngör 1, Nezihe Gökşenoğlu 2, Barış Yılmaz 1, Gül Erdal Dönmez 1, Muhammet 

Emin Çelik 3, Fatma Kübra Demir 4, Özlem Yazıcıoğlu Moçin 1, Tuğcan Kalkan 5, Sinem Güngör 1, Eylem Tuncay 6, 

Emine Aksoy 1, Huriye Berk Takır 1, Meltem Ağca 1, Beste Atabek 7, Tuğba Küççük 8, Nalan Adıgüzel 1, Zuhal 

Karakurt 1 

 

https://doi.org/10.18103/mra.v13i5.6594
https://doi.org/10.18103/mra.v13i5.6594


Patients with Asthma and Risk factors in ICU 

© 2025 European Society of Medicine 2 

Introduction 
The prevalence of asthma was nearly 5% of adults and 
7% of children 1-3. Asthmatic patients experiencing 
exacerbations commonly exhibit significant 
bronchoconstriction in their large airways, which can be 
triggered by environmental factors, seasonal allergies, 
and psychosocial factors 3-5. Asthma symptoms are 
managed using anti-inflammatory and bronchodilator 
medications. The control of asthma in childhood and 
young adulthood depends upon adherence to 
inflammatory treatment.   The use of long-acting anti-
inflammatory inhaler medications has resulted in a 
reduction in the need for intensive care unit (ICU) 
admissions for severe asthma attacks.   Nevertheless, a 
small proportion of patients, ranging from 1.1% to 1.7%, 
required admission to the ICU due to an asthma attack 6-

9.  Despite the need for ICU management that has 
declined in asthmatic patients, those with acute 
respiratory failure (ARF) may still require invasive 
mechanical ventilation (IMV) support 10-13. Those patients 
may experience various rates of mortality, ranging from 
16% to 19% 14,15. There has been a reported reduction 
in higher mortality rates in the ICU by 38% ranging from 
0% to 8%  with inhaled treatments that improve 
adherence to therapy over a period 6,10-13,16,17. There are 
some studies have reported the factors that increase the 
risk of mortality in asthma patients who require IMV in 
the ICU 10-13,15.  Early in the pandemic, asthma as a 
comorbidity was defined as a risk factor for ICU 
mortality, especially in patients with COVID-19 18,19.  
 
Respiratory failure in asthma patients may require 
mechanical ventilation when caused by an asthma attack 
or pneumonia. Mechanical ventilation support in asthma 
patients is not as straightforward as in other patients, and 
delays in extubation may lead to steroid-induced 
myopathy, sepsis, and increased mortality. We aimed to 
evaluate asthma prevalence, and the mortality risk 
factors in ICU for patients with asthma comorbidity or 
patients admitted to ICU with asthma attack. The results 
of the planned study, which objective to determine 
asthma prevalance, mortality risk factors, and necessary 
precautions over the years at an expert center 
specializing in the management of asthma patients in the 
respiratory intensive care unit, will be significant.  
 

Methods 
This study was designed retrospective observational cross 
sectional study design. The study was approved by the 
local Ethics Committee of the University of Health Sciences 
Sureyyapasa Chest Diseases and Thoracic Surgery 
Teaching and Research Hospital, Noninvasive Clinical 
(Date, 06.04.2023 and No: 116.2017.R-292) and it was 
conducted in accordance with the ethical principles stated 
in the Declaration of Helsinki. Due to the nature of 
retrospective design, the signed informed consent was not 
obtained. The local ethics committee does not require 
signed informed consent for retrospective studies. The 
study was conducted at a chest disease teaching hospital 
level II and III respiratory ICUs between May 2016 and 
December 31, 2021. The study period was selected 

based on the availability of digital records for patients 
with asthma and the ability to obtain data from the 
hospital information management system. Part of the 
study data were collected in February 2022 and was 
presented as an oral presentation in May 2022 national 
congress. The ICU was a specialized unit especially 
respiratory diseases and Level II ICU had 34 beds and 
Level III had 26 beds and in 2016-2020. During 
pandemic Level III ICU beds were increased up to 60 
beds and Level II 38 beds, total beds number were 98 in 
Pandemic. The respiratory ICU was for training purposes 
and a faculty team of 12 pulmonology and critical care 
specialist-academicians, along with 10 pulmonology 
residents, deliver round-the-clock patient care during 
medical training in the ICU. All ICU physicians and nurses 
follow previously well-defined ICU guidelines. 
 
Patients: The patients who were hospitalized to the ICU 
due to respiratory failure and had a pre-existing 
diagnosis of asthma, were included in the study (Figure 
1). We included all patients with asthma. Asthma patients 
who refuse ICU admission or stay less than 6 hours were 
excluded from the study. 
 
Definitions: Patients who had previously been diagnosed 
with asthma were included in the study. Asthma diagnoses 
were re-confirmed by checking that they were in 
accordance with national and international guidelines 
and that they correlated with the clinics20,21. Acute 
respiratory distress syndrome (ARDS), can be confirmed 
after ruling out cardiogenic pulmonary edema and other 
potential causes of severe hypoxemic respiratory failure, 
as well as bilateral infiltrates. The diagnosis of ARDS 
according to the Berlin Definition necessitates the 
presence of all the specified criteria 22, 23. Sepsis: Sepsis 
is a critical medical condition characterized by the body's 
widespread immune reaction to an infection, which can 
result in severe organ failure and mortality. COVID-19: 
The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV2) polymerase chain reaction (PCR) testing by 
nasal-pharynx swap was positive in patient with 
pneumonia is called COVID-1924. Causes of acute 
respiratory failure: Patients with severe low oxygen 
levels in the blood (partial arterial oxygen [PaO2] less 
than 150 mmHg compared to the amount of oxygen 
inhaled with or without high levels of carbon dioxide in 
the blood (partial arterial carbon-dioxide [PaCO2] 
greater than 45 mmHg) were admitted to the ICU25,26. 
 
Medical Treatment: COVID-19 and other main reasons 
of ARF were treated with related guidelines. In severe 
hypoxemic patients with Covid-19, metilprednisolon was 
used mini pulse (250 mg/day) for three-day duration 
later 80-60 mg/day uses were completed in 5-7 days. 
In this study total doses of steroid use were not recorded. 
Antibiotic regimes were designed according to cultural 
results. Antifungal drugs were started after cultural 
fungal species and positivity for galactomannan testing. 
All these medications were not recorded. All ICU team 
followed the same medication program which were 
designed by international and national guidelines.

 
 

https://www.sciencedirect.com/topics/medicine-and-dentistry/sars-coronavirus
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Figure 1. Flow chart 
 
Respiratory support: Oxygen treatment was 
administered by nasal cannula at a flow rate of 5-6 
L/min when the oxygen saturation level dropped to 92%.   
An oxygen mask was administered at a flow rate of 6-8 
liters per minute if the pulse oxygen saturation did not 
reach 92% with 6 liters per minute nasal cannula.   
Oxygen supplementation was administered at a flow 
rate of 8-10 L/min using a reservoir bag.   High flow 
oxygen (HFO) was administered when the pulse 
saturation level dropped below 88% while using 8-10 
liters per minute of oxygen with a reservoir bag.   The 
specific category of oxygen support number was not 
documented and examined as a distinct entity. 
 

Mechanical ventilation support: ICU mechanical 
ventilators in pressure assist-control mode delivered the 
NIV via a double-tube circuit and full-face mask26.  
Invasive mechanical ventilation was used when non-
invasive ventilation (NIV) was ineffective or 
contraindicated26. The Richmond agitation sedation scale 
(RASS) was used to assess daily sedative needs27. 
Patients who met weaning criteria were extubated after 
completing a spontaneous breathing trial28,29. After the 
extubating, moderate respiratory distress patients 
received NIV if there were no contraindications28,29. 
 

Data: Patients demographics, co-morbid diseases 
(diabetes mellitus [DM], hypertension, coronary heart 
diseases [CHD], congestive heart failure [CHF], 
arrythmias [atrial fibrillation, ventricular tachycardia], 
dementia, Alzheimer, Parkinson, cerebrovascular 
accident [CVA], chronic renal failure [CRF], having 
tracheostomized) were recorded. Acute physiologic and 
chronic health evaluations (APACHE) II score30 was 
calculated according to ICU severe criteria, COVID-19, 
and pneumonia other than COVID-19, IMV and NIV, 
Oxygen therapy and durations; the length of ICU stay 
were recorded from patients’ files. 
 

STATISTICAL ANALYSIS 
The patient data were evaluated with the portable SPSS 
20 software. Continuous variables (such as age, 

hospitalization days, and APACHE II) were recorded 
according to their distribution. The mean and standard 
deviation (SD) were used to describe data that follows a 
normal distribution. The individuals having distributions 
that deviated from normality were characterized using 
the median and interquartile range (25%-75%). The 
normality of distributions was assessed using the Shapiro-
Wilk test. The dichotomous variables (such as gender, 
presence or absence of comorbidities, presence or 
absence of ventilator usage, mortality, etc.) were 
quantified as both a numerical value and a percentage 
(%). The patients with asthma were divided into two 
groups based on gender and mortality. The Mann-
Whitney U test was employed to compare continuous 
nonparametric variables that do not follow a normal 
distribution. The student’s t-test was utilized to analyze 
continuous parametric variables that were normally 
distributed. The Chi-square test was utilized to compare 
dichotomous variables, and the results were presented as 
n (%). Mortality risk variables were assessed by logistic 
regression analysis. A p value of 0.05 was accepted as 
statistical significance.  
 

Results 
In the study period, a total of 14,575 patients were 
admitted to the ICU with 438 (3%) of them being asthma 
patients.  A total of 438 asthma patients were included 
in the study, with 347 of them being female (79%). 
Majority of asthmatic patients were elder (over 65 yar 
of age), 20% long term oxygen therapy (LTOT) and 10% 
long term home NIV (H-NIV) therapy user. Half of the 
patients had at least one hospitalization and one third 
had required ICU due to respiratory failure. Smoke 
history was nearly 15%, hypertension was observed by 
more than half of patients (58%), later diabetes (38%) 
and congestive heart failure (15%) (Table 1). Among 
438 patients, 48 (11%) ones died in the ICU. The 
comparison of survivors and non-survivors for 
demographics and co-morbid diseases in asthma patients 
with respiratory failure were nearly similar (Table 1). 



Patients with Asthma and Risk factors in ICU 

© 2025 European Society of Medicine 4 

Table 1. Co-morbidities in asthma patients’ survivors and non-survivors 

 All, n=438 Survivors, n=390 Non-Survivors, 
n=48 

p values 

Male, n (%) 91 (21) 80 (21) 11 (23) 0.698 

Age, median (Q1-Q3) 68 (55-78)) 66 (53-78) 73 (59-82) 0.056 

Age over 65, n (%) 245 (56) 213 (55) 32 (67) 0.113 

Long Term Oxygen Therapy, n (%) 86 (20) 78 (20) 8 (17) 0.583 

Home Non-invasive Ventilation, n (%) 45 (10) 42 (11) 3 (6) 0.299 

Hospitalization, n (%) 230 (53) 208 (53) 22 (46) 0.326 

Ever ICU admission, n (%) 132 (30) 118 (30) 14 (29) 0.877 

Smoker, n (%) 64 (15) 62 (17) 2 (4) 0.024 

Ex smoker, n (%) 50(11) 47 (13) 3 (6) 0.207 

Biomass exposure, n (%) 45 (10) 41 (11) 4 (9) 0.589 

Comorbid Diseases, n (%)     

• Diabetes Mellitus 166 (38) 148 (38) 18 (38) 0.952 

• Hypertension 253 (58) 216 (55) 27 (56) 0.909 

• Coronary Heart Diseases 40 (9) 39 (10) 1 (2) 0.106 

• Atrial Fibrillation 51 (12) 45 (12) 6 (13) 0.845 

• Congestive Heart Diseases 66 (15) 56 (14) 10 (21) 0.237 

• Asthma-COPD 37 (8) 35 (9) 2 (4) 0.407 

• Obesity Hypoventilation 18 (4) 18 (5) 0 (0) 0.241 

• Chronic Renal Diseases 28 (6) 27 (7) 1 (2) 0.344 

 
Table 2 shows a summary of the causes of acute 
respiratory failure; the type of respiratory support, and 
the duration of stay in the intensive care unit (ICU) for 
asthmatic patients. 50% of the patients were admitted to 
the hospital because of pneumonia. Acute Respiratory 
Distress Syndrome (ARDS) occurred in 5% of pneumonia 
cases and was observed in 14% of those diagnosed with 
COVID-19. 7% of the patients experienced acute 
cardiogenic edema, whereas 8% developed acute renal 
failure. A comparison between those who survived and 
those who did not survive revealed a markedly greater 

prevalence of ARDS, sepsis, pneumonia, COVID-19, and 
newborn hypoxia in the deceased group. However, none 
of the non-survivors had acute cardiogenic edema. The 
intensive care severity score, APACHE II was significantly 
greater in survivors than non-survivors (27 compared to 
16). There was a significant increase in the utilization of 
invasive mechanical ventilation following unsuccessful 
attempts with NIV among those non-survivors. Conversely, 
the utilization of NIV or HFO was much lower in non-
survivors. 

 
Table 2. Reasons for ICU hospitalization and respiratory support therapies in asthma patients’ survivors and non-survivors 

 All, n=438 Survivors, 
n=390 

Non-Survivors, 
n=48 

p values 

Reasons of Acute Respiratory Failure     

Acute Cardiogenic Edema 29 (7) 29 (7) 0 (0)  0.051 

ARDS 23 (5) 15 (4) 8 (17)  <0.001 

Pneumonia 221 (50) 189 (49) 32 (67)  0.017 

Covid-19 63 (14) 45 (12) 18 (38)  <0.001 

Acute Renal Failure 35 (8) 28 (7) 7 (15)  0.074 

Sepsis 120 (27) 100 (26) 20 (42)  0.019 

ARDS 22 (5) 15 (4) 8 (17) <0.001 

ICU Data     

APACHE II, median (Q1-Q3) 17 (14-22) 16 (14-20) 27 (21-32) <0.001 

APACHE II over 20 n (%) 149 (34) 112 (29) 37 (77)  <0.001 

IMV application alone, n (%) 94 (21) 57 (15) 37 (77)  <0.001 

IMV days, median (Q1-Q3) 3 (1-8) 4 (2-8) 7 (3-16) 0.232 

NIV application alone, n (%) 205 (47) 189 (49) 16 (33)  0.047 

NIV days, median (Q1-Q3) 4 (2-6) 4 (2-6) 7 (3-9) 0.022 

NIV and IMV applications, n (%) 35 (8) 26 (7) 9 (19)  0.004 

NIV and IMV, days, median (Q1-Q3) 6 (4-12) 6 (4-12) 7 (6-15) 0.362 

High Flow Oxygen alone, n (%) 190 (43) 182 (47) 8 (17) <0.001 

High Flow Oxygen, days, median (Q1-Q3) 3 (2-6) 3 (2-5) 6 (4-9) 0.079 

Length of ICU stay, days, median (Q1-Q3) 4 (2-7) 4 (2-7) 7 (3-16) 0.007 

Length of stay 8 day or above, n (%) 97 (22) 87 (22) 20 (42) 0.003 

 
1 ICU: Intensive Care Unit, ARDS: Acute Respiratuar Distress Syndrome, APACHEE II: Acute Physiology and Chronic Health 
Evaluation, IMV: Invasive Mechanical Ventilation, NIV: Non-invasive Ventilation 
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Out of the total of 22 patients diagnosed with ARDS, 10 
of them were affected by the COVID-19 virus. The death 
rate for patients with ARDS plus COVID-19 was found to 
be similar mortality rate for patients without COVID-19, 
with rates of 50% and 40% respectively 
 

Table 3 and Table 4 summarized the logistic regression 
model built as mortality risk factors for asthma patients 
with respiratory failure due to co-morbidities, reasons of 
ARF, type of respiratory supports. The Logistic regression 

analysis was performed as enter (Table 3). The mortality 
risk factors were IMV, IMV after NIV failure, congestive 
heart failure.   When the forward Likely Ratio method 
was applied in the Binary Logistic regression test, 5 
mortality risk factors were identified for 48 deaths 
(Table 4). Need of IMV, IMV after NIV failure, congestive 
heart failure, having COVID-19, having an APACHE II 
value of 20 and above were found to be risk factors for 
mortality and summarized in Table 4. 

 
Table 3. Logistic regression analysis of mortality risk factors of asthma patients with acute respiratory failure in the 
intensive care unit. 

Variables 
Odds Ratio 

95% C.I. for Odds 
p value* 

Lower Upper 

IMV application 79.09 11.16 560.24 <0.001 

NIV and IMV application 25.17 2.84 223.45 0.004 

Congestive Heart Failure 4.06 1.24 13.29 0.021 

Covid-19 2.93 0.97 8.83 0.056 

NIV application 2.92 0.40 21.23 0.291 

APACHE II 20 and above 2.74 1.06 7.07 0.038 

Acute Renal Failure 2.03 0.58 7.13 0.269 

Age 65 and older 1.99 0.74 5.35 0.171 

Ever ICU admission 1.59 0.47 5.44 0.457 

Pneumonia 1.48 0.57 3.81 0.417 

Diabetes 1.32 0.53 3.29 0.548 

Oxygen Therapy 1.18 0.23 5.99 0.845 

Length of stay 8 days above 0.84 0.35 1.98 0.686 

Long term oxygen therapy 0.83 0.22 3.20 0.787 

Atrial Fibrillation 0.83 0.23 2.91 0.766 

Male 0.67 0.22 2.11 0.497 

Ever Hospitalization 0.65 0.20 2.12 0.479 

Hypertension 0.60 0.24 1.49 0.269 

Sepsis 0.57 0.20 1.61 0.289 

Current smoker 0.47 0.07 3.12 0.437 

Long term NIV use 0.27 0.04 1.80 0.177 

Coronary Artery Diseases 0.13 0.01 1.14 0.066 

Acute Cardiogenic Edema 0.00 0.00 0.00  0.998 

Binary logistic regression analysis of enter method.  
1IMV: Invasive Mechanical Ventilation, NIV: Non-Invasive Ventilation, APACHE II: Acute Physiology and Chronic Health 
Evaluation II, ICU: Intensive Care Unit 
 
Table 4. Mortality risk factors of asthma patients with acute respiratory failure in the intensive care unit. 

  Odds Ratio 

95% C.I. for Odds 
p value* 

Lower Upper 

IMV application 26,33 9,80 70,70 <0,001 

NIV failure IMV application 9,08 2,84 28,96 <0,001 

Congestive Heart Failure 4,47 1,55 12,85 0,006 

Covid-19 2,84 1,20 6,75 0,018 

APACHE II 20 and above 2,65 1,10 6,38 0,030 

Binary logistic regression analysis of Forward LR method. 
1IMV: Invasive Mechanical Ventilation, NIV: Non-Invasive Mechanical Ventilation; APACHE: Acute Physiology and Chronic 
Health Evaluation 
 

Discussion 
This study shows that in the center specific to chest 
patients, patients in the ICU have an asthma prevalence 
of 3%. Four-fifths of the patients are female. Pneumonia 
other than COVID-19, sepsis, COVID-19, acute renal 
failure, and acute cardiogenic edema are the most 
common reasons for acute respiratory failure. The IMV 
rate is 21% and the mortality rate is 11%. The 26-fold 
IMV and 9-fold NIV failure, 4.5-fold congestive heart 
failure, 2.8-fold COVID-19 and 2.7-fold APACHE II 

value of 20 and above are found as the risk factors for 
mortality in patients with asthma in the respiratory ICU. 
 
ASTHMA PREVALENCE IN THE ICU, PATIENTS’ 
CHARACTERISTICS, AGE, SEX AND CO-MORBIDITIES  
Very recently, in a bi-national study (Australia-New 
Zealand and USA) conducted by Abdelkarim et al12. in 
asthmatic patients hospitalized in the ICU in 2014-2015, 
it was shared that asthma patients were found at a very 
low rate of 0.73-0.46% in the ICU, were young (42-43 
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years old) and mostly women (69%)6. In the same study, 
it was reported that there was no information about the 
comorbidities of the patients and their pre-ICU period. 
Again, very recently, in a study conducted by Younan et 
al31 in asthmatic patients hospitalized in ICUs in the Paris 
region in a 20-year period (1997-2016), the rates of 
asthma patients in 5-year periods were 2.84%, 1.76%, 
1.05%, 1.05%, respectively, and the median age was 
46 years, and 55.4% female patients were reported31. 
Nanchal and et al32, a total of 2,476,955 
hospitalizations with the principal diagnosis of AE in 
adults over 18 years of age from 2000 to 2008 in the 
USA and approximately 10% of hospitalizations include 
an ICU stay, and study results showed an increase in 
adults hospitalized for asthma attack in 2008 were older 
and had more comorbid diseases. Binoachon reported 
that the rate of IMV patients with asthma was 0.05%, the 
median age was 49 years and 64% were women. In the 
same study, comorbidity records were also obtained, and 
58% of patients had no comorbidity, while the most 
common comorbidities were diabetes (26%), COPD 
(10%), presence of immunosuppression (6%), renal 
failure (5%), cirrhosis (3%), and cancer (1%)33. Sunjaya 
and coworkers were done a metanalysis of 51 studies 
conducted between December 1, 2019, and July 11, 
2021, they reported the association of COVID-19 and 
asthma as 8.08%34. The mean age was 52 years (SD 12) 
and 57.3% were female. Hypertension (10-25%), 
diabetes (10-20%), and COPD (5-10%) were reported 
as comorbidities in 40 studies. In our study, we had a 
higher prevalence of asthmatic patients (3%), this result 
was possibly the study hospital which is a center for chest 
diseases. And our asthmatic patients were older (mean 
age 68) and the female predominance (79%) was higher 
compared to other studies. We attribute these 
differences due to our center, which receives asthmatic 
patients from other centers.  The present study center is a 
reference chest disease-specific intensive care unit. The 
predominance of women in our center, which manages 
elderly asthmatic patients with comorbidities, which are 
more difficult to manage, may be explained by the fact 
that the severity of attacks may increase in some 
postmenopausal asthma patients. In a meta-analysis 
conducted by Zemp et al35 on this subject, it was reported 
that there were studies showing that the incidence of 
asthma would increase with menopause, while a large 
cohort study showed no difference.  Although there are 
conflicting studies on the incidence of asthma in 
menopause, we can say that the severity of asthmatic 
women's attacks may increase with age because of 
comorbidities. In our study, hypertension was the most 
common comorbidity, followed by diabetes. However, 
the prevalence of hypertension and diabetes was 
approximately 2 times higher than in the other studies, 
while the rates of COPD-Asthma (ACO) were similar. This 
may be since our patients were approximately 20 years 
older than in the other studies. The other co-morbid 
diseases such as cardiac arrhythmia and heart failure, 
which were not reported in previous studies, were also 
reported. 
 
CIGARETTE SMOKE AND ASTHMA 
Binachon et al33 reported that 41% (n=33) of all 80 
patients with severe asthma who underwent IMV were 
active smokers, 43% (n=29) of those who lived and 33% 

(n=4) of those who died. In Sunjuva et al study34, 5.4% 
were current smokers (n=38 672 from 23 out of 51 
studies) and 9.8% were former smokers (n=43 622 from 
10 out of 51 studies) in patients with COVID-19 and 
asthma. In the same study, no statistically significant 
association for current smokers (five out of 10 studies; 
p=0.09) and former smokers were found (two out of 10 
studies; p=0.94). In present study, smoking history was 
30% (n=132), smoking history was similar in survivors 
and non-survivors in the ICU (30% vs 29%), and active 
smokers were significantly more in those survivors (17% 
vs 4%, p=0.024). We can explain that the patients quit 
active smoking as their general condition worsened, it 
was thought that active smokers were less in the non-
survivors. In studies, 30%-40% smoking may be 
considered among the risks that make asthma attacks 
difficult to control and lead to ICU hospitalizations. 
 
INVASIVE MECHANICAL VENTILATION AND MORTALITY 
IN THE INTENSIVE CARE UNIT 
In recent studies, Abdelkerim et al.12 reported intubation 
rates of 24.4% and 24.7% for patients with asthma in 
the USA and Australia-NewZelland, respectively, and 
ICU mortality of those intubated was similar in the USA 
and Australia-NewZelland (0.54% vs. 2.0%, p=0.31). In 
the same study, overall mortality in patients with asthma 
in the ICU was similar, 0.79% in the USA and 0.79% in 
Australia-NewZelland (p=0.81).  In France in the French 
overseas territory of Reunion Island, Binoachon et al.33 
reported an intubation rate of 42%, while intubation was 
57% in the study by Gupta et al6 In 2014, Nanchal et 
al32 reported that intubation rates in mechanical 
ventilation in the treatment of asthma exacerbations in 
the 2000-2008 period decreased over time (1.4% in 
2000 to 0.73% in 2008) and NIV applications increased 
(0.34% to 1.9%)32.  Nanchal et al published the mortality 
of asthmatic patients in the first 3 days of follow-up and 
reported that the odds of in-patient mortality were 
significantly lower in 2008 than in 2000 (OR 0.64, 95% 
CI 0.51- 0.81)32. In our study, the intubation rate was 
29.5% and mortality was 11%, higher than in other 
studies. The high rates may be explained by the fact that 
the study center was a reference hospital specific to chest 
diseases. In the present study, IMV has also been 
reported as a very important risk factor for mortality.  
 
LIMITATIONS 
There are some limitations in present study. The first one 
is a retrospective design. However, all patients’ files 
obtained from ICU statistic data were reliable and 
missing values were acceptably low.  The second one was 
the study conducted in a single center so it may not be 
correct to generalize our results. Meanwhile, the study 
center is the biggest training chest hospital in the country 
so the hospitalized patients with asthma can represent the 
other centers.  
 

Conclusions 
This study results revealed that asthma prevalence is less 
than 3 percent in the respiratory ICU. Asthma control is 
getting better after dual treatment of inhaling steroid 
and bronchodilators via new technique devices. Our 
study revealed a high prevalence of middle-aged 
female asthma patients at ICU, which led us to conclude 
that we should place greater emphasis on asthma control 
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and the management of comorbidities, particularly in 
postmenopausal women. Asthma patients may require 
intensive care unit admission due to the risk of lung 
infections, particularly in viral diseases such as SARS-
CoV-2 and acute renal failure, and acute cardiogenic 
edema that cause widespread pulmonary involvement. 
Therefore, hospitalization and close monitoring are 
recommended for these asthma patients. Our study 
revealed that one in five patients with asthma as a 
comorbid condition admitted to the ICU with respiratory 
failure required intubation, and one in ten patients died. 
Our study showed that in patients with asthma having 
higher APACHE II scores, congestive heart failure and 
respiratory failure requiring invasive mechanical 
ventilation, and COVID-19 pneumonia are associated 
with an increased risk of death in the ICU.  Patients with 
asthma and those with risk factors should be closely 
monitored when admitted to the intensive care unit. 
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