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ABSTRACT 

Background: Traumatic Brain Injury (TBI) is a type of trauma that can be caused by 

various factors. The aim of the study is to determine the prevalence and outcome of 

acute respiratory distress syndrome (ARDS) in TBI. 

Methods: This study is part of the Iran ICU Registry (IICUR) Australian and New 

Zealand ICU (ANZICS). This study included TBI patients admitted to Hospital's 

surgical ICU, excluding those who died within 48 hours. The diagnosis of ARDS was 

based on the Berlin scale. Also, the data collected were collected using the IICUR 

and ANZICS registry data checklist. The data were entered into SPSS 18 software, 

and data analysis was performed using regression analysis. 

Results: The findings showed that out of 350 patients with a diagnosis of TBI, 32 

(9.1%) had ARDS symptoms. There was also a significant difference between ARDS 

status and mortality (P=0.000), smoking (P=0.004), hospital LOS (P=0.009) and 

median APACHE II (P=0.000). 

Conclusion: Since ARDS patients had a higher mortality rate, therapeutic 

interventions must be implemented to reduce ARDS incidence in TBI patients. 

 

Introduction 

rauma has many complications for patients [1-

2]. TBI is a type of trauma that can be caused by 

various factors. TBI from the causes of death in 

adolescents and adults, especially those aged 18 to 45 

years. In 2000, estimates put the financial burden of TBI 

at $9.2 billion in medical costs [3-4]. 

The incidence of TBI is constantly increasing, and the 

main causes of its occurrence include falls, sports 

injuries, violence, and vehicle accidents [5-8].  

If TBI occurs, patients may develop respiratory 

complications. Respiratory diseases are a group of 

diseases that cover a wide range [10-13]. These diseases 

include various types, such as acute respiratory distress 

syndrome (ARDS), asthma, and allergies [14-17].  

ARDS is a type of lung disease characterized by stiff 

lungs and refractory hypoxemia. ARDS in children and 

adults will experience various clinical manifestations, 

including noncardiogenic pulmonary edema, increased 

lung stiffness, and acute hypoxemia. ARDS can occur in 

conditions such as pneumonia [18-19].  

ARDS is classified into 3 levels according to the Berlin 

scale: mild, moderate, and severe. These levels are 

determined by factors like when symptoms appear, 

imaging results (from a CT scan or x-ray), the cause of 

fluid buildup, PaO₂, and FIO₂ [20]. Furthermore, one of 

the main and important components in ARDS is 

inflammation in the lung tissue area [20]. Complications 

of ARDS include depression, muscle weakness, cognitive 
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impairment, anxiety, ambulatory dysfunction, disability, 

pulmonary function decline, and impaired quality of life 

[21]. 

Methods 

This study is part of the Iran ICU Registry (IICUR), a 

Persian ICU-based registry that was launched in 2018 

through a collaboration with the Australian and New 

Zealand ICU (ANZICS). This study included TBI 

patients admitted to Ilam Hospital's surgical ICU, 

excluding those who died within 48 hours. 

The diagnosis of the ARDS was based on the Berlin 

scale [20]. Also, the data collected were collected using 

the IICUR and ANZICS registry data checklist. The data 

were entered into SPSS 18 software, and data analysis 

was performed using regression analysis. 

Results 

The findings (Tables 1 and 2) showed that out of 350 

patients diagnosis of TBI, 32 (9.1%) had ARDS 

symptoms. There was also a significant difference 

between ARDS status and mortality (P=0.000), smoking 

(P=0.004), admission GCS (P=0.000), hospital LOS 

(P=0.009), median APACHE II (P=0.000), and age 

(P=0.000).

Table 1- Demographic characteristics 

Variable Total ARDS No ARDS P value 

Gender Male 219(62.6) 24(75) 195(61.3) 0.12 

Female 131(37.4) 8(25) 123(38.7) 

Mortality Yes 97(27.7) 26(81.3) 71(22.3) 0.000 

No 253(72.3) 6(18.8) 247(77.7) 

Pre-hospital CPR Yes 64(18.3) 8(25) 56(17.6) 0.3 

No 286(81.7) 24(75) 262(82.4) 

Injury Mechanism Road traffic injuries 111(31.7) 17(53.1) 94(29.6) 0.82 

Fall 146(41.7) 2(6.3) 144(45.3) 

Violence 63(18) 9(28.1) 54(17) 

Other 30(8.6) 4(12.5) 26(8.2) 

GCS 3-5 120(34.3) 26(81.2) 94(29.6) 0.000 

6-10 189(54) 6(18.8) 183(57.5) 

10-15 41(11.7) 0(0) 41(12.9) 

Smoking Yes 108(30.9) 17(53.1) 91(28.6) 0.004 

No 242(69.1) 15(46.9) 227(71.4) 

Table 2– Regression analysis for ARDS  

Variable Total ARDS No ARDS OR (95% CI) P value 

Admission GCS 6.53(1.67) 4.87(1.45) 6.70(1.60) 1.67(1.22-2.29) 0.000 

ICU LOS 7.56(2.06) 6.93(2.56) 7.62(1.99) 0.64(0.45-0.92) 0.073 

Hospital LOS 10.53(2.55) 9.4(3.4) 10.64(2.43) 1.18(0.92-1.5) 0.009 

Median APACHE II score 16.77(8.49) 23.75(4.85) 16.07(8.46) 0.92(0.87-0.98) 0.000 

Age 48.26(8.32) 54.28(7.89) 47.66(8.13) 0.90(0.86-0.95) 0.000 

Discussion 

Incidence of ARDS in this study was 9.1%. In a study 

by Summers et al. in Cambridge, 43 (12.5%) of 344 

hospitalized patients had the same rate as this study. In 

the study by Schwede et al., the incidence of ARDS in 

2008-2009 was 60%; in 2016, it was 92%, and its overall 

incidence was 70% [23], which is higher this study. In 

this study, the focus was on TBI patients, whereas 

Schwede et al.'s study saw the majority of patients 

hospitalized due to internal medicine, cardiovascular 

diseases, and neurological disorders. 

Also, in the meta-analysis studies reported an incidence 

of ARDS 19%. In this study, ARDS results were 

analyzed in 20 articles with a sample size of 2830, and 

the average time from TBI to the onset of ARDS was 

three days. Furthermore, the survival rate in patients with 

ARDS was lower than in other patients [24]. 

Furthermore, in the study by Bellani et al. in 459 ICUs in 

different countries (50 countries) with a sample size of 

29144, the incidence of ARDS was 10.4% [25]. 

According to the findings, there was no significant 

association between gender and ARDS. This study's 

results are consistent with Summers et al.'s, which found 

no significant link between gender and ARDS (P=0.51) 

[22]. Heffernan et al. reported in their ICU ward cohort 

study that the rate of ARDS was 35% in women and 25% 

in men (P=0.02) [26]. Furthermore, in this study, the 

incidence of ARDS Less in Non-smoker, which is 

consistent with the results of a meta-analysis study by 

Zhang et al. in a group of 26 articles with a (N= 36,995) 

based on the association between ARDS and smoking 
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(OR 1.67; P<0.001) [27]. Furthermore, in the study by 

Panzer et al., the incidence of ARDS in patients increased 

after blunt trauma [28]. 

Conclusion 

Therapeutic interventions are needed to reduce the 

incidence of ARDS in TBI patients, as ARDS patients 

had a higher mortality rate. 
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