Acta Medica Alanya 2023;7(3): 219-225
Doi: 10.30565/medalanya.1293559

Research Article

Acta Medica Alanya Ara;tlrma

Retrospective Evaluation of Patients Who Were Treated
in the Intensive Care Unit Due to Road Traffic Accidents

Karayolu Trafik Kazalari Nedeniyle Yogun Bakim Unitesinde

Takip ve Tedavi Edilen Hastalarin Retrospektif Olarak

Degerlendirilmesi

Yildiz Yigit', Nuriye Esen Bulut?, Arzu Yildirim Ar’

'Department of Anesthesiology and Reanimation,University of Health Sciences, Fatih Sultan Mehmet Training and

Research Hospital, Istanbul, Tiirkiye

2 Department of General Surgery,University of Health Sciences, Fatih Sultan Mehmet Training and Research

Hospital, Istanbul, Tiirkiye

ABSTRACT

Aim: We aimed to investigate intensive care unit (ICU) treatments and
factors associated with mortality in patients admitted to the ICU after
road traffic accidents(RTAs).

Methods: This study retrospectively analyzed patient comorbidities,-
features of traumas,alcohol use,Revised Trauma Score(RTS), interven-
tions performed,ICU and hospital stays,the presence and extent of
invasive mechanical ventilation(IMV),Acute Physiology and Chronic
Health Evaluation (APACHE II), Simplified Acute Physiology Scores
(SAPS 1), as well as Glasgow Coma Scale (GCS) and NRS 2002 (Nutrition-
al Risk Screening 2002) scores upon admission to the ICU. Brain death
rates, transfusion rates, and ICU death rates were analyzed.

Results: 90 of the 109 patients treated in the ICU for RTAs survived, and
19 patients (17.4%) died.GCS scores were lower and APACHE Il scores
were greater in the non-surviving patients than in the surviving pa-
tients (p < 0.0001). The number of patients who received cardiopulmo-
nary resuscitation (CPR) was significantly higher in the non-surviving
patient group(p <0.0001).The most frequent etiology of trauma was
non-vehicle traffic accidents(45%).The head was the most common
site of traumas(71.5%).The GCS and RTS scores of non-survivor patients
were significantly lower(p = 0.013,p = 0.001,respectively), and the
APACHE Il and SAPS Il scores were higher(p < 0.001).It was found that
the rates of intubation(100%),CPR(47.4%), and IMV(100%) in non-sur-
viving patients outweighed in surviving patients(p= 0.005,p < 0.001,
and p = 0.012,respectively).

Conclusion: Multiple parameters are influential for determining the
prognoses of patients treated in the ICU for traumas caused by RTAs.In
particular,a high APACHE Il score and CPR requirement are associated
with mortality.
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OZET

Amag: Karayolu trafik yaralanmasi sonrasi yogun bakim {initesine(YBU)
kabul edilen hastalarda ybu sirecleri ve mortalite ile iliskili faktorleri
incelemeyi amacladik.

Yontem: Bu calismada retrospektif olarak hastalarin komorbiditeleri,
travmalarin 6zellikleri, alkol kullanimi, Revize Travma Skoru (RTS), ya-
pilan girisimler, yogun bakim ve hastanede kalis stireleri, invaziv meka-
nik ventilasyonun (IMV) varhgi ve siresi, yogun bakim Unitesine kabul
sirasinda;Akut Fizyoloji ve Kronik Saglik Degerlendirmesi (APACHE II),
Basitlestirilmis Akut Fizyoloji Skorlari (SAPS Il) ve ayrica Glasgow Koma
Olcegi (GCS) ve NRS 2002 (Beslenme Risk Taramasi 2002) puanlari ince-
lendi. Beyin 6limu oranlari, transflizyon oranlari ve yogun bakim tini-
tesindeki 6liim oranlari analiz edildi.

Bulgular: YBU'de RTA nedeniyle tedavi edilen 109 hastanin 90'i hayatta
kaldi ve 19 hasta (%17,4) 6ldii. Olen hasta grubunda, sag kalan hasta
grubuna gore GKS skoru daha dustik ve APACHE Il skorlar ytksekdi
(p<0.0001). Resusitasyon(KPR) uygulanan hasta sayisi, 6len hasta gru-
bunda anlamli sekilde ytksekdi (p<0.0001).En sik travma etyolojisi
arag digi trafik kazasi idi (%45). En sik %71,5 ile kafa travmasi gorl-
dii.Olen hastalarin  GKS ve RTS skorlari, anlamli diizeyde diisiik olup
(p:0.013) (p:0.001), APACHE Il ve SAPS Il skorlar ytiksek idi (p<0.001).
Olen hastalarin entiibe edilme (%7100),KPR uygulanma (%47,4) ve IMV
yapilma oranini (%100), sag kalan hastalardan anlamli diizeyde yiiksek
bulduk (p:0.005)(p<0,001) (p:0.012).

Sonug: Karayolu trafik kazasina bagli travma nedeniyle yogun bakimda
takip ve tedavi edilen hastalarin prognoz tayininde farkl parametrele-
rin etkili oldugunu ve 6zellikle yiiksek APACHE Il ve KPR uygulanmasi-
nin mortalite ile iliskili oldugu kanaatindeyiz.

Anahtar Kelimeler: Karayolu trafik kazalari, yogun bakim tnite-
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Introduction

Road traffic wounds adress a crucial worldwide public
health issue that can be effectively prevented, but is of-
ten neglected.! In our country, trauma-related deaths rank
sixth among the leading causes of mortality.? In addition,
road traffic accidents (RTAs) have the potential to result
in major traumas worldwide, presenting the main cause
of disease and mortality.® Indeed, approximately 1.2 mil-
lion die and over 50 million people get injured around the
world.*?

A substantial number of patients with major trauma due
to RTAs require monitoring and treatment in intensive care
units (ICUs). Assessments of trauma severity and progno-
sis determination involve the use of different scores, one
of which is the Revised Trauma Score (RTS).® The RTS is a
physiologically based system that has high inter-rater ac-
countability, indicated accuracy in estimating in-hospital
mortality, and can objectively determine injury severity
in trauma patients.”®° The RTS is based on bedside clinical
and physiological data premised on the Glasgow Coma
Score (GCS), systolic blood pressure (SBP), and respiratory
rate (RR). It is calculated using the formula RTS = (0.9368 x
GCS) + (0.7326 x SBP) + (0.2908 x SS) and takes a value in
the range of 0 and 7.8408.

We aimed to investigate the intensive care course and ele-
ments related with fatality in patients admitted to the ICU
following road traffic injuries.

Methods

After obtaining ethical approval from our hospital’s eth-
ics committee (Approval No: E-17073117-050.06), we ret-
rospectively evaluated the medicinal records of patients
stayed in the ICU of Health Sciences University Fatih Sultan
Mehmet Training and Research Hospital between January
1, 2013, and May 31, 2021, following RTAs. We included
109 patients aged 18 and older who admitted to the ICU
for over 24 hours, excluding patients under 18 and those
who died in the emergency department.

We collected data on age, gender, comorbidities, trau-
ma etiology (motor vehicle accidents, non-vehicle traffic
accidents, motorcycle accidents), trauma region (head,
neck, chest, abdominal, extremity, pelvis), alcohol use,
single or multiple traumas, Revised Trauma Score (RTS),
the need for surgery due to traffic accidents, initial intu-
bation, APACHE Il (Acute Physiology and Chronic Health
Evaluation) score upon initial admission to the ICU, SAPS
[l (Simplified Acute Physiology Score), and GCS and NRS
2002 (Nutritional Risk Screening 2002) scores. Additional-
ly, we recorded initial albumin, hemoglobin, and platelet
levels and administered albumin, ES, platelet transfusions,
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and FFP replacements. We also noted the presence of CPR,
tube thoracostomy, and hemodialysis (HD), the duration
of stay in the ICU, the presence and duration of IMV, the
presence of brain death, the method of discharge from
the ICU, and mortality rates.

Results

In our study; 5,557 patients were treated in our ICU over
eight years, and 109 (1.96%) of these patients were treat-
ed for trauma resulting from RTAs. The mean age of the
patients was 35.4 + 16.85, with 91 (83.5%) male and 18
(18.5%) female. We found that 31 (28.4%) patients had
motor vehicle accidents, 49 (45%) had pedestrian acci-
dents, and 29 (26.6%) had motorcycle accidents. Hyper-
tension was the most common comorbid illness observed
in 16 (14.7%) of the patients. Head trauma was the most
frequent injury, occurring in 78 (71.5%) of cases. Multiple
traumas were present in 79 (72.5%) of the patients. The
demographics, comorbidities, trauma regions, and inter-
ventions performed are summarized in Table 1.

The mean scores of GCS, RTS, APACHE II, SAPS II, and NRS
2002 upon admission to our ICU are presented in Table 1.
The mean albumin level on the first day of ICU admission
was 3.4 + 0.73, with an average of 3.24 + 7.85 albumin re-
placements.

The mean hemoglobin and platelet levels on the first day
of ICU admission were 11.92 + 2.49 and 214.14 + 76.46,
respectively, with an average of 2.13 + 3.08 erythrocyte
suspension (ES) replacements and 0.18 + 1.58 platelet re-
placements. The mean number of FFP replacements was
1.72 + 2.68. Hemodialysis was performed in 1.8% of the
patients, and IMV was administered to 78% of the patients.

Our patients’ average hospitalization length was 10.97 +
13.89 days, with an average stay in ICU of 10.28 + 13.45
days and an average IMV duration of 6.47 + 9.85 days.

While 81.7% of our patients were successfully treated and
discharged to the ward, 17.4% unfortunately passed away,
and one patient became a care case (0.9%). Brain death
was detected in 3.7% of the patients.

When we analyzed the patients treated and followed in the
ICU after RTAs as two groups, survivors and non-survivors,
no significant differences were observed in demographic
data, comorbidity presence, alcohol usage, trauma loca-
tion, and number of traumas. However, non-survivors had
notably lower GCS and RTS scores compared to survivors
(p: 0.013, p: 0.001, respectively), and we observed higher
APACHE Il and SAPS Il scores in non-survivors (p: 0.000, p:
0.000, respectively). See Table 2.

Table 3 presents the average values of interventions per-
formed, initial admission albumin levels, the amount of
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Table 1. Patient, trauma characteristics and evaluation of scores at first presentation

n %
Hypertension 16 14,7
Diabetes Mellitus 9 8,3
o Cardiac Disease 7 6,4
Comorbidities -
Lung Disease 8 7.3
Rheumatological 8 7,4
Neurological 5 4,6
Head Trauma 78 71,5
Chest Trauma 45 41,3
Trauma Sites Abdominal Trauma 20 18,3
Neck Trauma 5 4,5
Extremity Trauma 43 39,4
Pelvic Trauma 19 17,4
) Single trauma 30 27,5
Number of trauma sites -
Multiple traumas 79 72,5
Yes 32 29,4
Arrival Intubated
No 77 70,6
Yes 20 82,6
Tube Thoracostomy
No 19 17,4
Yes 61 56,0
Surgery
No 48 44,0
Yes 91 83,5
Alcohol Use
No 18 16,5
. o Yes 96 88,1
Cardiopulmonary Resuscitation
No 13 11,9
Scores Min-Max Mean + SD Median
GCS 3-15 10.29+4.11 11
RTS 1-8 6.58+1.46 7
APACHE Il 2-41 16.61+9.14 15
SAPS I 3-86 31.59+18.18 29
NRS 2002 0-6 0.93+1.25 0

GCS: Glasgow Coma Scale RTS: Revised Trauma Score APACHE II: Acute Physiology and Chronic Health
Evaluation SAPS lI: Simplified acute physiology score NRS 2002: Nutrition Risk Screening 2002

administered albumin, initial admission hemoglobin (Hb)
levels, the number of administered ES, platelet levels, the
number of administered platelet suspensions, FFP given,
the presence of IMV, the number of days of IMV, ICU stay
days, and hospital stay days in survivors and non-survivors
in the ICU.

We observed higher rates of endotracheal intubation, CPR,
and IMV application in non-surviving patients in compar-
ison to survivor ones(p: 0.005, p: 0.000, and p: 0.012, re-
spectively). Additionally, initial admission albumin levels
in the ICU were lower in surviving patients (p: 0.015), and

the number of administered FFP units was greater in sur-
viving patients (p: 0.046). See Table 3.

Having evaluated the effects of GKS, RTS, APACHE II, SAPS
I, CPR, IMV presence, IMV days, albumin, number of ad-
ministered FFP, initial intubation, and brain death param-
eters on mortality through logistic regression analysis, it
was found that the model was significant (p < 0.05) and
Nagelkerke R square value was 0.592 that indicated a
good level of explanatory power (90%). The impact of the
APACHE 1l score was significant (p < 0.05), with a higher
APACHE Il score associated with a 1.158 times increase in
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Table 2. Comparison of surviving and non-survivoring patients

Survivors (n=90) Non-survivors (n=19)
n (%) n (%) p
Male 75 (83.3%) 16 (84.2%) 1.000
Gender
Female 15 (16.7%) 3 (15.8%)
Age 34.41+£16.4 (30.5%) 40.11+18.56(36%) 20.196
Mean + SD (median %)
Yes 75 (83.3%) 16 (84.2%) 1.000
Alcohol Use
No 15 (16.7%) 3(15.8%)
Vehicle collision 25 (27.8%) 6(31.6%) 30.829
Trauma Etiology Pedestrian accident 40 (44.4%) 9 (47.4%)
Motorcycle accident 25 (27.8%) 4 (21.1%)
Hypertension 11 (12.2%) 5 (26.3%) '0.150
Diabetes Mellitus 8 (8.9%) 1 (5.3%) 11.000
Cardiac Disease 4 (4.4%) 3(15.8%) '0.100
Comorbidities Lung Disease 8 (8.9%) 0 (0%) 0.346
Thyroid Disease 4 (4.4%) 0 (0%) 11.000
Neurological 4 (4.4%) 1(5.3%) '1.000
Rheumatological 4 (4.4%) 0 (0%) 11.000
Head Trauma 64 (71.1%) 14 (73.7%) 41.000
Chest Trauma 34 (37.8%) 11 (57.9%) 40.173
) Abdominal Trauma 17 (18.9%) 3(15.8%) 1.000
Trauma Sites
Neck Trauma 5 (5.6%) 0 (0%) 0.584
Extremity Trauma 39 (43.3%) 4(21.1%) 40.122
Pelvic Trauma 15 (16.7%) 4(21.1%) 0.740
Single trauma
Number of trauma sites 24 (26.7%) 6 (31.6%) 40 878
Multiple traumas 66 (73.3%) 13 (68.4%)
GCS e & 5D (median %) 10.81%3.67 (11%) 7.8445.21 (6%) 20.013*
RTS s 50 et 6.86+1.15 (7%) 5.26+2.02 (5%) 20.001*
Scores APACHEIl 0 o 14.24+7.58 (14%) 27.84+7.47 (28%) 20.000*
SAPSII o+ o0 medianse) 26.78+£14.06 (25.5%) 54.37+18.51 (51%) 20.000*
NRS 2002 0.79+1.06 (0%) 1.58+1.77 (2%) 20.110

Mean + SD (median %)

'Fisher’s Exact Test

2Mann Whitney U Test

3Chi-squared test

“Yates continuity correction *p<0.05

GCS: Glasgow Coma Scale RTS: Revised Trauma Score APACHE 2: Acute Physiology and Chronic Health Evaluation
SAPS 2: Simplified acute physiology score NRS 2002: Nutritional Risk Screening 2002

mortality. On the other hand, the application of CPRhad a  Statistical Analysis
remarkable impact on mortality increasing by 5.526 times.
It was observed that the effect of the SAPS 2 score was
1.047 times increse in mortality whereas it was not statisti- ~ cal analyses. The normal distribution of data was evaluat-
cally significant (borderline significant). ed using the Shapiro-Wilk test.The Mann-Whitney U test

IBM SPSS Statistics 22 software was used for the statisti-
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Table 3. Interventions, laboratory values, transfusion amounts, and ICU data of surviving and non-survivoring patients

n (%) Survivors (n=90) Non-survivors(n=19)
n (%) P
Arrival Intubated 58 (64.4%) 19 (100%) '0.005%
Tube Thoracostomy 16 (17.8%) 3(15.8%) 21.000
Surgery 39 (43.3%) 9 (47.4%) '0.946
H 2
Interventions Cardlopulr.'nonary 4 (4.4%) 9 (47.4%) 0.000*
Resuscitation
Hemodialysis 1(1.1%) 1(5.3%) 20.320
Invasive Mechanical 66 (73.3%) 19 (100%) 20.012*
Ventilation
Albumin Mean 5D (mediands) 3.48+0.69 (3.5%) 3+0.79 (3.1%) 30.015*
Number of Administered Albumin Doses 2.93+7.56 (0%) 4.68+9.2 (0%) 30.165
Mean + SD (median%)
Hemoglobin - . (mediante 11.96+2.43 (12.5%) 11.72+2.81 (12.2%) 30.789
Erythrocyte Suspensions Transfused 1.94+2.94 (1%) 3+3.67 (2%) 30.240
Mean + SD (median%)
Thrombocyte Count 212.19+66.08 (209%) 223.37+115.65 30.949
(224%)
Mean + SD (median%)
Thrombocytes Transfused 0.04+0.42 (0%) 0.84+3.67 (0%) 30.216
Mean + SD (median%)
Fresh Frozen Plasma Transfused 1.44+2.42 (0%) 3+3.48 (2%) 30.046*
Mean + SD (median%)
Days on Invasive Mechanical Ventilation
Mean 2 5D (mediants) 5.92+9.65(2%) 9.05+10.65 (5%) 30.018*
ICU stay (days) Mean + 5D (mediands) 10.54+14.01 (5%) 9.05+10.65 (5%) 30.694
Hospital stay (days) \.an + so medianse) 11.61£14.57 (6%) 7.95+9.87 (4%) 30.164

Yates continuity correction
“Fisher’s Exact Test

3Mann Whitney U Test
ICU:Intensive care unit

was used for comparisons between the two groups for
parameters that did not show a normal distribution. The
chi-square test, Yates continuity correction, and Fisher’s
exact test were used to compare qualitative data. Logistic
regression analysis was used for the multivariate analysis,
with the significance set at p < 0.005.

Discussion

RTAs are among the leading causes of death in patients ad-
mitted to the ICU. In our study, we found that injuries result-
ing from RTAs were more common in young male patients,
with head injuries occurring most frequently. Compared to
the group of patients who survived, the non-survivors had

lower GCS and RTS scores but higher APACHE Il and SAPS
Il scores, and used IMV for a longer period of time. We also
noted that all patients who did not survive required IMV.

In a retrospective stdudy conducted by Bener et al. who
investigated the frequency and severity of head and neck
injuries in 6,709 patients involved in RTAs, they found that
the proportion of male patients was 85.9%.'°

In Chelly et als analysis of 694 patients treated in the ICU
for head trauma following traffic accidents, they found
592 male patients (85.3%) and 102 female patients. This
results in a mal/female ratio of 5.8."

In Pogorzelski et al’s retrospective study, where they an-
alyzed the epidemiology, prognostic factors, and conse-
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quences of trauma ICU patients, they determined that the
proportion of male patients was 83%. Additionally, they
found that patients had head trauma with 71%, chest
trauma with 37 %, and abdominal trauma with 219%.

Likewise, 83.5% of the participants were male, and 18.5%
were female in our study. The ratio of male to female was
5.05. The age range was 35.4 + 16.85. We observed that
71.5% of the patients had head trauma, 41.3% had chest
trauma, and 18.3% had abdominal trauma. Additional-
ly, we found that 45% of the patients were involved in
non-vehicle traffic accidents (NVTA), 28.4% in vehicle traf-
fic accidents (IVTA), and 26.6% in motorcycle accidents.

Accoridng to the study carried out by Adiyaman et al., it
was found out that APACHE Il score was considerbly great-
er in non-surviving paients.”™

In a retrospective study, Yazar et al. examined the elements
influencing mortality in 150 trauma patients who received
treatment in the ICU. They found that the GCS value in sur-
viving patients was higher than in non-survivors.'

Papadimitrio et al’s retrospective study investigated mor-
tality markers in 326 trauma patients and they found out
that the GCS value was greater in survivors.'

In the retrospective study conducted by Chelly et al., they
examined the clinical characteristics and prognoses of ICU
patients who had head trauma in RTA. It was stated that
GCS score was <8 and it was related with poor progno-
sis. They also found a good correlation between SAPS Il
and mortality. Surviving patients had lower SAPS Il scores
compared to those who died."

Unli et al. performed retrospective research in which they
used RTS scores in order to determine prognoses in 349
trauma patients and they found that the RTS score was
lower in non-surviving patients.

In a retrospective study by Yousefzadeh-Chabok et al. with
352 patients, they compared the various scores and it was
found that the average TRISS and RTS scores were higher
in surviving patients than in non-surviving patients.’

Zhao Xj et al's retrospective work examined the factors in-
fluencing mortality in 3,361 ICU patients with multitrauma
and coma and they concluded that RTS values, similar to
GCS values, are linked to mortality and it is significant to
use these scoring systems in order to manage trauma rap-
idly and effectively.'

Reviewing the literature, we found that APACHE Il and SAPS
Il values were higher and GCS and RTS values lower in non-
survivors compared with the survivor group.We discovered
that low RTS values were associated with mortality.

In Kara et al’s retrospective study with 108 patients to
analyze the variables influencing mortality in trauma pa-
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tients, they found that the ratios and amounts of ES, FFP,
and albumin replacement were higher in the non-surviv-
ing patients. They found that the rate of patients undergo-
ing CPR with cardiac arrest for any reason in the pre-ICU or
in the ICU was higher in the non-surviving patients. More-
over, they found that 90 % or p: 0.006 was the rate of IMV
application in the non-survivors."”

In the retrospective study of Atrash et al., they examined
the relationship between albumin levels and mortality in
critically ill patients and found out that there was a close
link between hypoalbuminemia and increased ICU mor-
tality.'

In our study, the albumin levels of the non-survivors were
considerably lower than those of the surviving patients (p:
0.015).

The retrospective study conducted by Tasdemir et al. with
117 trauma patients found an approximate IMV applica-
tion rate as 53%. They observed a higher need for IMV and
a longer duration of IMV in the non-surviving patients.”

Accoding to our study, IMV was administered in 78% of
the patients, and 100 % of the non-survivors were admit-
ted to the ICU on the first day. Those were intubated and
receieved IMV support (p: 0.005, p: 0.012). We also ob-
served a longer staying period in IMV in non-surviving pa-
tients when it was compared to those surviving patients
(p:0.018).

The literature has noted that invasive procedures and
blood transfusions are frequently administered in patients
whose overall health and trauma scores were poor.2?
Subsequently, it has been observed that mortality, coag-
ulopathy, and sepsis rates are significantly increased in
these patients.?

In our study, the number of FFP units administered to the
patients who passed away was markedly higher than the
surviving patients (p: 0.046). The number of erythrocyte
suspension, platelet transfusions, and albumin adminis-
trations were very similar to both groups. We believe that
the different patient numbers in the study groups may
have contributed to these varying results.

In addition, we found that the ratio of CPR performed in
passed away patients was 47.4% and 4.4% in surviving
patients (p: 0.000) that the difference was noticeably high.
Thus, our study indicated that the application of CPR was
associated with a higher mortality rate.

The limitations of our research include the fact that our
study is retrospective and the relatively small sample size
of patients.

In conclusion, we found that in patients treated in the ICU
for RTA-related traumas, especially high APACHE Il scores
and the application of CPR were associated with mortality.
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Consistent with the literature, in our study, nonsurviving
patients had higher APACHE Il scores and lower GCS and
RTS values compared to the surviving patient group. Cor-
respondingly, we believe that the APACHE Il score, which
is routinely used for determining mortality in the trauma
patients we follow and treat in the ICU, can guide us ef-
fectively.
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