
Introduction and Aim 

Background: Traumas are one of the leading causes of 
adult deaths in the world. One of the most important causes 
of trauma is traffic accidents. Traffic accidents account for 
25% of all injuries. More than 1 million people die as a re-
sult of traffic accidents each year, and 20-50 million people 
are injured in these accidents1. Traffic accidents are one of 
the leading causes of morbidity worldwide. It is expected to 
be the fifth cause of mortality in the world in the year two 
thousand and thirty2. Most of the fatal accidents occur in de-
veloping countries where less protected vehicles are used in 
traffic accidents such as bicycles or motorcycles3. According 
to TurkStat (Turkish Statistical Institute) data, a total of 1 
million 182 thousand 491 traffic accidents occurred in 2016 
in Turkey. Of these accidents, 182 thousand 128 are with 
fatal injuries. In these accidents, 3 thousand 493 people died 

at the scene, while 3 thousand 807 people lost their lives in 
the health care institutions (www.tuik.gov.tr). 

The mortality resulting from a traffic accident can be 
examined in three periods. The deaths caused by the lac-
eration of the central nervous system or the large vessels 
usually occur at the scene (immediate deaths). Deaths with-
in the first few hours of trauma are defined as early deaths. 
Early deaths account for 30% of all deaths. If patients with 
external or internal bleeding or hemopneumothorax do 
not receive appropriate medical assistance within the first 
few hours (golden hours), they result in early deaths. The 
source of bleeding for these patients may be subdural-epi-
dural hematomas, injury to the parenchymal organs such as 
the spleen-liver or pelvic fractures. Late deaths are usually 
caused by multiorgan failure or sepsis4, 5. Early predictions 
of mortality in emergency services are possible in the early 
death group where we can change the result with the right 
interventions. 
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Abstract
Introduction and Objective: Traffic accidents are one of the leading causes of mortality in young adults. Several physiological and biochemical parameters 
were defined for this purpose. Our objective was to investigate the correlation between mortality and the biochemical parameters, hemogram parameters 
and blood gas parameters.

Materials and Methods: 768 patients, who had applied to the emergency unit of the Atatürk University Research Hospital due to the traffic accident be-
tween 01.01.2017 and 01.07.2017, were retrospectively investigated. Two groups were formed from patients, who died (Group 1) and discharged (Group 2). 
The information about the patients and the biochemical parameters, hemogram parameters, blood gas analyses were retrieved from the electronic patient 
files and application files in the emergency department. Data were analyzed with SPSS v20 software package. The accepted limit of significance was p<0.05.

Results: 42.2 % of patients were hospitalized and treated in the clinics and 1.4 % died. There was a significant difference between the groups regarding 
pH, lactate, HCO₃, SBC, PCO₂, calcium and albumin levels. However, the differences in respect of hematocrit, platelet,WBC levels were insignificant (Table 1).

Discussion and Conclusion: An increase in the base deficit, which emerges due to the metabolic acidosis and lactic acidosis as a result of hypovolemia, 
was described in several studies focused on the patients injured in traffic accidents. Our study confirmed the findings in the literature and showed that the 
values of pH, HCO₃, SBC, SBE, calcium and albumin were lower in the patients, who died, compared to the discharged patients.
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In order for early prediction of mortality, many trauma 
scores and parameters have been developed. Again, for this 
purpose, many biochemical and physiological parameters 
are evaluated. Some of the most commonly used scoring 
methods for physiological parameters are Glasgow Coma 
Scale, Revised Trauma Score and Prehospital Index. The 
revised trauma score Glasgow coma scale, defined 30 years 
ago, consist of physiological parameters including systolic 
blood pressure and respiratory rate. It does not require ad-
vanced medical devices and examinations. It is suitable for 
use at the scene and at the time of the first application to the 
emergency service for the determination of the severity of 
the trauma6. Some scoring systems assess the anatomic lo-
calization in determining the severity of trauma. Abbreviat-
ed injury scale (AIS), injury severity score (ISS) and TRISS, 
developed by combining both are the most commonly used 
anatomic trauma scoring systems7. Each of these scoring 
systems have disadvantages and advantages, and none can 
precisely predict mortality.

Aim: In this study, we aimed to investigate the efficacy 
of biochemical, blood gas and hemogram tests that are rou-
tine examinations for most of the trauma patients in emer-
gency services in predicting mortality.

Materials and Methods

Study design-setting: Our study was performed retrospec-
tively in the Emergency Medicine Clinic of the Medical 
Faculty Research Hospital in Ataturk University. The Med-
ical Faculty Research Hospital in Ataturk University is the 
largest university hospital in Eastern Anatolia. It also often 
accepts patients from the surrounding cities. The patients 
who applied to the emergency medicine clinic with the com-
plaint of traffic accident between 01.01.2017-01.07.2017 
were examined. 

Participants: All patients who had a traffic accident 
and admitted to the emergency service of our hospital were 
examined. Patients with multisystem injury who were hos-
pitalized for further examination and treatment due to mor-
tality risk were included in the study and divided into two 
groups. The study group consisted of patients who resulted 
in exitus in our hospital due to traffic accidents. The con-
trol group consisted of patients who were discharged after 
inpatient treatment in any clinic or intensive care unit. Of 
the patients admitted to our clinic due to traffic accidents, 
outpatients, those with minimal trauma and those without 
multisystem injury were excluded from the study due to the 
low risk of trauma-related mortality.

Variables: Blood gas analyzes of the cases were exam-
ined. Of the blood gas parameters, Ph, HCO3, SBE (standard 
base excess), SBC (standard bicarbonate), Na (sodium), K 
(potassium), glucose, PO2 (partial oxygen pressure) and 
PCO2 (partial carbon dioxide pressure) were evaluated. In 

addition, in hemogram, WBC (White blood cell), hemo-
globin, hematocrit, MCH (mean corpuscular hemoglobin), 
MCHC (mean corpuscular hemoglobin concentration), 
MCV (mean corpuscular volume) and platelet values were 
evaluated, and in biochemistry, serum Na, serum glucose, 
serum K, CK (creatine kinase), CK-MB, AST (aspartate 
transaminase), ALT (alanine aminotransferase), GGT (gam-
ma-glutamyl transferase), total bilirubin, direct bilirubin, Ca 
and albumin values were evaluated.

Data source-measurement: The hemogram, biochem-
istry and blood gas analyzes of the patients at the time they 
first applied to the emergency service were examined. He-
mogram parameters are measured in whole blood with a 
hemogram-specific Sysmex brand hemogram device in the 
laboratory. Biochemical parameters were studied on a Beck-
man Co Ulter AU 5800 brand device. For blood gas anal-
ysis, samples were collected with special heparin injectors 
and ABL 800 Flex brand devices were used.

 All the data of the patients were obtained from the elec-
tronic records in the hospital information management sys-
tem “ENLIL” used in our hospital. 

Study size: 768 patients were admitted to the emergency 
service of our hospital with the complaint of traffic accident 
between 01.01.2017-01.07.2017. 433 of these patients were 
minor trauma outpatients who were discharged from the 
emergency service of our hospital. This group was excluded 
from our study. The remaining 324 patients received inpa-
tient treatment in the clinics and intensive care units at our 
hospital and were discharged afterwards. Eleven patients re-
sulted in exitus in our hospital.

Statistical methods: In descriptive statistics, for cate-
gorical data, percentage frequency analysis was used, and 
mean (±) standard deviation and minimum maximum values 
were calculated for numerical data. Chi-squared test was 
used to compare the categorical values between the study 
and control groups, and student’s t-test was used to compare 
the numerical data. P value <0.05 was considered signifi-
cant.

Findings

Participants: In our study, 768 patients who were admitted 
to our hospital due to traffic accidents were examined. Of 
these patients, 433 without multisystem trauma, which we 
called minor trauma, were excluded from our study. Of the 
three hundred and thirty-five patients, 11 (3.3%) were in-
cluded in our study group because they resulted in exitus. 
324 (96.7%) patients who were treated and discharged were 
evaluated as the control group.

Of the patients examined, 116 (34.6%) were females and 
219 (65.4%) were males. The mean age of the patients who 
applied to the emergency service due to traffic accidents was 
found as 34. The mean age of the group that resulted in ex-
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itus in our study was 36. There was no statistically signifi-
cant difference between the two groups (p=0.671). When the 
blood gas analysis of the patients who resulted in exitus was 
examined, the Ph value of this group was found to be lower 
than the control group. This decrease was statistically sig-
nificant (p<0.001). Again, the base excess and lactate values 
of the group that resulted in exitus were statistically signifi-
cantly higher (p=0.008, p=0.018, respectively). The bicar-
bonate and standard bicarbonate concentrations of the group 
that resulted in exitus were statistically significantly lower 
(p=0.004, p=0.038, respectively). The PCO2 value was high-
er in the exitus group than the control group (p=0.021).

Serum Ca (calcium) and albumin levels were found to 
be lower in the study group (p=0.016, p=0.019, respective-
ly). Among the hemogram parameters, hemoglobin levels 
were lower in the study group (p=0.045). However, there 
was no significant difference between hematocrit, platelet 
and WBC values. In the study group, MCHC was found to 
be lower (p=0.07) and MCV values were found to be higher 
(p=0.044). (Table 1).

Discussion

Key result: In our study, we concluded that lactate and 
blood pH values of blood gas parameters may be useful in 
predicting mortality. 

The most common cause of in-hospital deaths that oc-
cur as a result of traffic accidents is hypovolemia caused 
by head trauma and bleeding8. Perfusion diffusion due to 
hemorrhagic shock developing based on bleeding and tissue 
hypoxia are the main causes of mortality9. This results in 
the development of metabolic acidosis. In some studies, the 
development of hypothermia, metabolic acidosis and coag-
ulopathy in trauma patients has been defined as the triad of 
death10, 11. At the same time, serum lactate levels increase 
with tissue hypoxia resulting from perfusion diffusion. It 
has been shown in some studies that mortality is associated 
with increased lactate values12,13. There are even publica-
tions suggesting that lactate values can be utilized during 
the diagnosis and treatment of hypovolemic shock. In the 
study conducted by Blow in 1990, increased mortality was 

Group 1 Mean ±
standard deviation 

Group 2 Mean ±
standard deviation P value

Total Mean ±
standard deviation 

Reference 
range

Age 37 ± 24 34 ± 20 0.671 34 ± 20
Ph 7.20 ± 0.19 7.39 ± 0.07 0.028 7.38 ± 0.1 7.35-745
Lactate 6.1 ± 3.3 2.5 ± 1.9 0.018 2.7 ± 2.2 0.5-1.6
HCO₃ (mmol/L) 17.8 ± 5.6 22.2 ± 1.4 0.004 21.9 ± 4.3 21.2-28.3
SBC 16.9 ± 6 22.2 ± 3.3 0.038 22.1 ± 3.7
SBE (mmol/L) -8.3 ± 8.5 -2.5 ± 5.8 0.008 -2.8 ± 6 0-0
PCO₂ (mmHg) 44.6 ± 6.8 37.8 ± 8 0.021 38.2 ± 8.2 32-45
PO₂ (mmHg) 66 ± 31 65 ± 46 0.941 65 ± 45 83-108
Blood gas Na 139 ± 5 138 ± 3 0.672 138 ± 3 135-148
Blood gas K 3.9 ± 1.1 3.8 ± 3.5 0.815 3.8 ± 0.5 3.4-4.5
Blood gas glucose 214 ± 217 142 ± 58 0.414 145 ± 75 10-105
 Serum Na (mmol/L) 137 ± 5 137 ± 2 0.822 137 ± 2.5 136-146
Serum Glucose (mg/dL) 225 ± 193 128 ± 52 0.147 131 ± 61 74-106
Serum K (mmol/L) 4.4 ± 2 4 ± 0.4 0.465 4 ± 0.5 3.5-5.1
CK (U/L) 1121 ± 1442 614 ± 1104 0.162 635 ± 1120 0-0
CK-MB (U/L) 763 ± 1563 50 ± 50 0.168 79 ± 329 1-24
AST (U/L) 386 ± 529 52 ± 84 0.077 62 ± 133 1-50
ALT (U/L) 236 ± 294 39 ± 70 0.064 45 ± 91 1-50
GGT (U/L) 19 ± 7 23.7 ± 23.3 0.520 24 ± 23 1-55
Total bilirubin (mg/dL) 0.4 ± 0.2 0.6 ± 0.5 0.243 0.6 ± 0.5 0.3-1.2
Direct bilirubin (mg/dL) 0.1 ± 0.03 0.1 ± 0.3 0.688 0.1 ± 0.3 0-0.2
Ca (mg/dL) 8 ± 0.9 8.8 ± 0.7 0.016 8.9 ± 0.7 8.8-10.8
Albumin (g/dL) 3.2 ± 0.6 3.9 ± 0.5 0.019 3.9 ± 0.5 3.5-5.2
WBC (103/µL) 16 ± 8 12 ± 5.4 0.197 12 ± 5.5 4.3-10.3
Hemoglobin (g/dL) 12.9 ± 2.9 14.4 ± 2 0.045 14.4 ± 2 13.6-17.2
Hematocrit (%) 39.4 ± 8 41.8 ± 6 0.216 42 ± 6 39.5-50.3
MCH (pg) 28.4 ± 2 28.8 ± 2 0.627 28.2 ± 2 27.2-33.5
MCHC (g/dL) 32.7 ± 1.1 34.4 ± 1.3 0.07 34.4 ± 1.3 32.7-35.6
MCV (fL) 87 ± 6 83.6 ± 5 0.044 83.7 ± 5 80.7-95.5
Platelet (103/µL) 229 ± 86 258 ± 76 0.240 257 ± 76 150-450

Table 1. Patients’ blood gas analyze, hemogram and biochemikal parameters 
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shown in patients whose lactate levels could not be reduced 
or normalized in the first 24 hours12, 13. For this reason, the 
first 24 hours are defined as the silver day for trauma pa-
tients. Applications to be planned for the treatment of the 
patient such as emergency surgery or intensive resuscitation 
should be planned within the first 24 hours under the guid-
ance of lactate value14. Increased lactate levels together with 
tissue hypoxia leads to metabolic acidosis in patients. The 
importance of acidosis, where the blood Ph value was de-
fined as <7.35, in the diagnosis and treatment of hemorrhag-
ic shock was determined by studies15. In this case, decreased 
serum Ph value will also be associated with mortality15. The 
increased production of organic acids with trauma and the 
reduction of the removal of organic acids deepens metabol-
ic acidosis. In this case, some buffer systems are activated 
and homeostasis is tried to be provided. The most import-
ant chemical buffer system is the HCO3/CO2 buffer system. 
With the activation of this system, serum HCO3 amount is 
decreased in patients16. All these metabolic changes are as-
sociated with perfusion diffusion after volume loss. In order 
to recover this condition, the volume lost during the trauma 
resuscitation is attempted to be recovered. However, there 
is no strong evidence in the literature stating that fluid ther-
apy prevents death in trauma patients17. In recent years, the 
definition of damage control resuscitation, which includes 
definitions such as permissive hypotension, balanced intra-
venous crystalloid fluid replacement and balanced delivery 
of blood products for trauma patients, has started to enter 
emergency services14, 18.

Intra-abdominal injuries are important in traffic accident 
cases because of the mortal bleeding they will cause. Intra-ab-
dominal bleeding is the third most common cause of death 
due to trauma. 50% of these deaths can be prevented by early 
diagnosis and treatment19. Therefore, ruling out intra-abdomi-
nal injury is important in cases of traffic accidents admitted to 
emergency services. For this purpose, physical examination, 
ultrasonography (USG), computed tomography (CT), laparot-
omy and laparoscopy can be used20. Some biochemical param-
eters showing liver function can be used together with imaging 
techniques and physical examination to guide the treatment of 
the patient21. In our study, no significant difference was found 
between the AST, ALT, GGT and bilirubin values of the pa-
tients who resulted in exitus after the traffic accident and the 
patients who were treated and discharged. 

Albumin is a plasma protein that is involved in the trans-
port of physiologically important molecules in blood such 
as drugs, vitamins, hormones and fatty acids. Albumin is 
also important in the regulation of plasma oncotic pressure. 
Previous studies determined that low albumin levels were 
associated with prolongation of hospital stay, increase in 
re-admission and impaired immunological functions22. Yukl 
et al. reported in their study related to trauma that mortali-
ty was increased in patients with low albumin who experi-
enced blunt trauma23. Similarly, in our study, albumin levels 

of the study group patients were found to be lower than the 
control group.

Previous studies have shown a poor relationship be-
tween hypocalcemia and clinical improvement in patients 
treated under intensive care24, 25. At the same time, the blood 
gas Ph values of patients with hypocalcemia were found to 
be more alkalotic than the other patients24. Ionized calcium 
levels are found to be low as the binding of calcium to al-
bumin will increase in the case of alkalosis. In the case of 
acidosis, the binding of calcium to albumin decreases and 
ionized calcium is found to be high. However, the cause 
of hypocalcemia following trauma may be due to external 
bleeding and fluid treatments during resuscitation of the 
trauma26. In our study, serum calcium levels were found to 
be low in the study group. However, contrary to the studies 
mentioned, the blood Ph values in the hypocalcemic group 
were more acidotic.

Hemoglobin and hematocrit values are expected to de-
crease in patients with post-traumatic bleeding. In many stud-
ies, hemogram and hematocrit values have been shown to be 
closely related to hemorrhagic shock, increased emergency 
surgery or mortality in trauma patients. Therefore, it is also 
a common practice to check the control hemogram and he-
matocrit values during the follow-up of traffic accident cases 
in emergency services. Madsen et al. showed that hematocrit 
values were not suitable for the diagnosis of hemorrhage27. In 
our study, there was no difference between the study and con-
trol groups interns of hematocrit, WBC and platelet values. 
However, hemoglobin and MCHC values were low and MCV 
values were high between the groups.

 Limitation: The limitation of our study was that it was 
performed in a single center and the number of patients in 
the study group that resulted in exitus were insufficient.
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