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Purpose: Trauma is recognized as a significant health concern across the world. The

increase in the mortality rate of multiple trauma (MT) patients serves as a major issue for

health-care providers. The study investigates the relationship between the initial arterial

blood gases and coagulation profiles among the multiple injured/trauma patients.

Patients and Methods: A retrospective study design was used, and 137 acute trauma

patients’ data were included from the King Abdullah University Hospital (KAUH) from 1

January 2014 to 1 October 2017.

Results: The results showed that patients were mainly male (79.6%) and had RTA (71.5%).

They had a normal pH (50.4%) and pCO2 (68.6%) while decreasing HCO3 (51.1%). An

increasing level of pCO2 (45%) along with PT (28%), PTT (17%) and INR (23%) is

observed. It also showed a decreasing level of platelets (39%). The overall findings showed

a close association of the blood gases and coagulation indicators.

Conclusion: The study concludes that to control the coagulation markers, the blood gases of

the patients should be screened and monitored.
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Introduction
Hemorrhagic shock occurs due to loss in blood volume resulting from insufficient

perfusion and oxygen supply to the vital organs causing impaired cardiac pre-load.1

The pre-hospital resuscitation and monitoring of trauma patients rely on clinical

experience and few basic parameters, including consciousness, breathing rate, and

quality, heart rate, and quality, and blood pressure, especially systolic. However, even

when these basic clinical parameters are close to normal, the possibility of the shock

is high at the cellular and organ levels.2 The complete resuscitation from shock is

indicated through the successful reversal of anaerobic metabolism and tissue acido-

sis. Also, the normalization of disturbed microvascular perfusion and oxygen supply

are the key therapeutic factor that prevents multiple organ failure (MOF).3

Traumatologists develop a wide range of scoring systems based on physiological

parameters (such as respiratory rate, blood pressure, and consciousness level), to

measure and quantify the extent and severity of trauma.4,5 The condition of severe

trauma is a major global public health issue as it accounts for one in ten mortalities. The

uncontrolled post-traumatic bleeding is the primary cause that leads to potentially
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preventable death among multiple injured patients.

Following the traumatic injury, the abnormal arterial blood

gas (ABG) is known to be an important marker for poor

outcome along with occult malperfusion.6 This is the reason,

ABG is used as a screening tool among the patient sustaining

trauma for the occult injury.7 Significant contributors to

coagulation dysfunction after trauma include acidosis,

hypothermia, and resuscitative hemodilution. The observa-

tion of coagulopathy is known as a major cause of early

hospitalization among trauma patients. The longer hospital

stays with increased requirements of blood transfusion, and

mortality is categorized under the hemostatic manifestation.

A review of the literature provides that none of the pre-

vious studies3,8,9 has assessed the association between initial

arterial blood gases and initial coagulation profiles among

acute trauma patients in Jordan.10,11 Particularly the research

concerning the prognostic value of ABG is limited.6

Accordingly, earlier researches stated that the ABG changes

can be effective form appropriate prediction of the traumatic

injury severity.12,13 However, no study has been conducted in

this regard. Therefore, the present study assesses the relation-

ship between initial arterial blood gases and initial coagula-

tion profiles in acute trauma patients presented to the

emergency department at King Abdullah University

Hospital (KAUH), Northern Jordan. It intends to assess the

prognostic ABG value in multiple trauma patients. This

study also evaluates this association and its effect on the

prognosis outcomes among these patients. The study results

are likely to help in the rapid triaging of acute trauma

patients, which would also help to identify high-risk patients

developing severe complications. The present study con-

ducted a laboratory assessment of the patients based on its

objectivity for measuring the resuscitation adequacy.14

Patients and Methods
Study Design and Setting
The present study uses a retrospective study design to

investigate the relationship between initial arterial blood

gases and coagulation profiles as well as to assess the

prognosis and outcomes in patients with multiple trauma.

The study was conducted at King Abdullah University

Hospital (KAUH) located in Northern Jordan.

Study Participants
The study included cases of multiple trauma, who were

admitted in a hemorrhagic shock state to the hospital’s

Emergency Room.

Inclusion and Exclusion Criteria
The inclusion criteria for this study were patients of both the

genders, aged between 18 and 80 years. Participants were

also included if presented to the ER (Emergency Room)

having multiple trauma, in the period from 2015 to 2018.

Patients were excluded if they were victims of the Syrian

war, pregnant, younger than 18 years, and/or had incomplete

medical records.

Data Collection
The data was extracted from the database of KAUH. The

medical records of all the acute trauma patients referred to

the hospital ER from January 2015 to December 2018

were assessed. This includes their demographics, arterial

blood gases (ABS) profile, trauma type, transport type, and

diagnosis.

Data Analysis
The data defining clinical characteristics of the patients

and depicting the relationship between coagulation factors

and blood gases was gathered, coded, uploaded, and ana-

lyzed in SPSS software version 20 (IBM Corporation,

USA). Mean, and standard deviation (SD) were computed

for the participants’ demographics, while Chi-square and

Spearman correlation analysis was also conducted for

examining the coagulation factors and blood gases.

Multiple regression was also conducted for the collected

data. The significance value was determined as (p<0.05).

Ethical Approval
The Institutional Review Board (IRB) of KAUH approved

the study, patient consent to review their medical records

was not required by the IRB of KAUH. Moreover, this

study was conducted in accordance with the Helsinki

Declaration (APPROVAL NUMBER 423/2017).

Results
Initially, the demographic details of the recruited partici-

pants were collected. A total of 137 patients were included

in the study, where most of the participants were male

(79.6%). Also, the mean (SD) age was 41.3 ± 19.4 years

old. The general clinical characteristics of the participants

are presented in Table 1. It is found that 63 patients were

the one who was assessed for the first time were presented

to ER while the transferred patients (transferred patients

are patients transferred to KAUH hospital from other

hospitals) were 71. Also, the BP of most of the patients
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was recorded to be normal, ie, 83, followed by patients

with decreased patients systolic BP (23) and with

increased BP (13). The pulse rate of most of the patients

was also recorded to be normal (72), while for 46 patients,

it was found increasing, and for 4 patients, it was decreas-

ing. Majority of the patients had normal body temperature

(113), while only 5 patients were found to have increased

temperature and just one for the decreasing body tempera-

ture. The trauma analysis reveals that 84 patients suffered

from multiple trauma, while 49 did not. The most injured

body region was the head, followed by the chest, abdom-

inal, and pelvis.

Table 2 includes the clinical characteristics of the par-

ticipants. It reveals that trauma was majorly caused by

RTA for both males and females (p-value = 0.439). 50 per-

cent of the female had normal PH level, which was the

Table 1 General Clinical Characteristics

Item Characteristics N (%)

Assessment

First 63 (46.0%)

Transfer 71 (51.8%)

Missing 3 (2.2%)

Systolic Blood Pressure

>120 mmHg 13 (9.5%)

<120 mmHg 23 (16.8%)

83 (60.6%)

Pulse Rate

Increased 46 (33.6%)

Decreased 4 (2.9%)

60-100bpm

(nromal range)

72 (52.6%)

Body Temperature

Increased 5 (3.6%)

Decreased 1 (0.7%)

37.3°C (normal) 113 (82.5%)

Missing 18 (13.1%)

Multi-Trauma

Yes 84 (61.3%)

No 49 (35.8%)

Unknown 4 (2.9%)

Body region

Head 69 (504%)

Spine 2 (1.4%)

Chest 51(37.2%)

Abdominal 20 (14.6%)

Pelvis 18 (13.1%)

Table 2 Clinical Characteristic of the Participants

Variable Female Male P-value

Cause of Trauma N % N % 0.439

RTA 22 78.6 77 70.0

Functional

Dyspepsia (FD)

6 21.4 28 25.5

Othersa 0 0.00 5 4.5

PH 0.966

Decreased 11 39.3 44 40.0

Increased 3 10.7 10 9.1

7.35-7.45 (normal) 14 50.0 56 50.9

pCO2 0.121

Decreased 7 25.0 12 10.9

Increased 3 10.7 21 19.1

32.0-46.0 mmHg

(normal)

18 64.3 77 70

HCO3 0.047

Decreased 20 71.4 50 45.5

Increased 0 0.0 1 0.9

22.0 -29.0 mmol/L

(normal)

8 28.6 59 53.6

pO2 0.164

Decreased 11 39.3 24 21.8

Increased 10 35.7 52 47.3

71.0-104.0 mmHg

(normal)

7 25.0 34 30.9

O2 Sat 0.133

Decreased 10 35.7 20 18.2

Increased 7 25.0 34 30.9

94.0-98.0% 11 39.3 56 50.9

PT (Prothrombin Time) 0.817

Increased 7 25.0 31 31

11.5-15.00 seconds

(normal)

21 75.0 79 71.8

PTT 0.495

Decreased 0 0.0 1 0.9

Increased 7 25.0 18 16.3

25.0-35.0 seconds

(normal)

21 75.0 91 82.7

INR 0.848

Increased 6 21.4 27 24.5

2.0 - 3.0 22 78.6 83 75.5

Platelets 0.690

Decreased 12 42.9 41 37.3

Increased 0 0.0 2 1.8

50.0-400.0 109 per

liter (normal)

16 57.1 67 60.9

Note: aOthers: blunt trauma, gun shot, blast injury, and stab wound.
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same for males (50.9%). pCO2 level was also normal for

both the genders. HCO3 level was found to be increased

for females (71.4%), whereas it was normal for men

(53.6%). High pO2 level was found among females,

while it was low for males (47.3%). O2 Sat, PT, PTT,

INR and Platelets were normal for both the genders.

Among all the variables, the significant p-value was only

found for HCO3 (ie, a p-value of 0.047).

Table 3 shows the Spearman correlation between coa-

gulation factors and blood gases. The study found

a significant and positive correlation between PT and

HCO3 (p = 0.000), PT and pO2 sat (p = 0.004), PT and

O2 sat (p = 0.000), and PT and platelets (p = 0.000). In

addition, a significant and positive correlation between

PTT and PH (p = 0.001), PTT and HCO3 (p = 0.000),

PTT and PO2 sat (0.049), and PTT and platelets

(p = 0.000) was found. Moreover, a positive and signifi-

cant correlation has been found between INR and HCO3

(p = 0.000), INR and pO2 sat (p = 0.000), PTT and O2 sat

(p = 0.000), and INR and Platelets (p = 0.000).

Table 4 shows the results for the multiple regression

analysis. It reveals a significant relationship between the

diagnosis and the clinical factors. It is because the value

found was (p-value = 0.000).

Discussion
The present study has investigated the association between

the arterial blood gases and coagulation profile of the multi-

ple trauma patients. The findings of this research showed that

the prognostic ability of ABG indices concerning the com-

plications associated with the multiple trauma patients. The

findings showed that decreased bicarbonate serves as

a predictor for the high risk of multiple trauma among

patients. The sample results are presented by Mohsenian

et al,12 which showed decreased bicarbonate as the signifi-

cant prognosis marker for the AHF patients. PCO2 was also

demonstrated to lead to worse outcomes concerning the

multiple trauma patients, which was linked to high-risk

trauma patients. The findings of the study do not present

the mechanistic link between the ABG findings and the

clinical results, and thereby, only presents possible mechan-

ism speculations. Concerning the present study, only a few

researches are found concerning the ABG prognostic value.

For instance, Burri et al15 demonstrated that pH presentation

is a substantial predictor of the short and long-run outcomes

for patients in the critical care unit. While, the findings of

Minana et al16 showed that PCO2 and PO2 at admission were

not linked with the mortality, which disregards the use of the

ABG for the prognosis assessment. The discrepancies in the

results might be because of the different population charac-

teristics, as well as sample size. However, the present study

showed that male gender, RTA, low systolic blood pressure,

low bicarbonate, and PCO2 were associated as the predictors

of multiple injuries/trauma. These found risk factors have

been consistently been stated by earlier researches.

Table 3 Correlation Between Coagulation Factors and Blood

Gases

Variable 1 Variable 2 R Significance

PT PH 0.182 0.33

pCO2 0.116 0.177

HCO3 0.299 0.00

pO2 sat 0.247 0.004

O2 sat 0.302 0.00

Platelets 0.489 0.00

PTT PH 0.272 0.001

pCO2 0.126 0.142

HCO3 0.309 0.000

pO2 sat 0.168 0.049

O2 sat 0.147 0.085

Platelets 0.400 0.00

INR PH 0.150 0.079

pCO2 0.085 0.324

HCO3 0.294 0.00

pO2 sat 0.258 0.00

O2 sat 0.319 0.00

Platelets 0.883 0.00

Table 4 Regression Analysis

Model Unstandardized

Coefficients

Standardized

Coefficients

t Sig.

B Std.

Error

Beta

1 (Constant) 1.862 0.433 4.301 0.000

GENDER −0.107 0.124 −0.080 −0.867 0.388

PH −0.054 0.089 −0.066 −0.608 0.544

PCO2 −0.070 0.073 −0.101 −0.966 0.336

HCO3 0.023 0.125 0.022 0.185 0.853

PO2 −0.035 0.075 −0.056 −0.474 0.636

O2 SAT 0.023 0.075 0.036 0.304 0.761

PT −0.044 0.156 −0.073 −0.281 0.779

PTT 0.052 0.100 0.074 0.517 0.606

INR 0.013 0.128 0.021 0.102 0.919

PLATELETS −0.088 0.107 −0.085 −0.820 0.414

Note: Dependent variable: Diagnosis.
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The analysis of the collected data showed that most of the

patients who visited the emergency room of the hospital were

male. Abhilash et al17 observed a similar reporting where the

percentage of males was 73.6%. The reason behind the

increase of males in the ER is because, in Jordan, the male

population generally performs the outdoor task while

females generally prefer to stay at home, which makes

males more vulnerable to the injuries. Similarly, the mean

age of the multiple trauma patients in the study is 41.34 ±

19.41 years. This is consistent with the earlier reports which

were conducted in other regions such as India17 and Iran,

which are also recognized as developing regions.14

Concerning the clinical characteristics of the patients, RTA

is observed to be the most primary source of trauma among

the patients. This is because of the increasing traffic on the

road and its development as an urban setting. Systematic

research on the Saudi population by Mansuri et al18 also

concluded similar results stating that almost 79.5 percent of

the population reported fractures and injuries due to road

accidents.

The present study showed a decrease in the HCO3

level for the patients. These findings are supported by

Parvizi et al,19 which also found its decreasing level

among Iranian patients. The study found an association

of the arterial blood gases and the coagulopathy profile of

the patients. It is because the shock in the multiple trauma

patients leads to activation of the inflammatory cascade

and hypoperfusion among the patients. Concerning the

present study findings, the results of a previous study12

list bleeding as a trauma-related death among the patients

which could have been prevented. This highlights that

coagulopathy causes in the multiple trauma patients are

multifactorial, which comprise of the platelet’s dilution

and consumption along with the platelet’s dysfunctionality.

The results of the present study show the trauma bur-

den of the ED in Jordan. It also reveals that there is

a significant relationship between the blood gases and

coagulation indicators. This is also supported in the litera-

ture, which differs in terms of its design, scope, and

objectives.20,21 The findings showed that efforts must be

instigated for reducing the struggles of the medical provi-

der. This means ensuring the presence of computed scam,

blood bank, tomography scan, and more for meeting the

care needs of the trauma patients. This emphasized that

hospitals in Jordan need to understand the significance of

emergency primary care at the hospitals for effectively

managing the trauma patients and using interventional

practices at the early stages which saves them from the

potential adverse effect.

The study has certain limitations in terms of its retro-

spective design and analysis of a certain region which

limits its result transferability. This serves as a starting

point for future studies that could use a qualitative study

design and evaluate the perspective of the medical service

provider and the struggles; they must go through to save

the lives of the multiple injured patients. Accordingly,

future researches can use the same objective for assessing

the association of the initial arterial blood gases with the

coagulation profile in other counties, which helps expand

the study area. Future analysis can help in illuminating

new insights on the problem, which may reveal new infor-

mation, ultimately enhancing the study scope.

Conclusion
The present study aimed to assess the relationship between

the initial arterial blood gases and coagulation profile of the

multiple injured patients. Based on the retrospective analysis

of the Jordanian patients, the findings suggest that male

gender, RTA, low systolic blood pressure, low bicarbonate,

and PCO2 should be used as parameters for initially asses-

sing the patients for multiple trauma or injuries. The results

highlight that the use of these parameters can help in the

determination of the patient’s conditions, and the treatment

procedure to be adopted. It also concludes that admitted

patients in the emergency room were male. Accordingly,

the results show that RTAwas the substantial cause of multi-

ple injury trauma among Jordanian patients. The findings

conclude a significant relationship between the blood gases

and coagulation indicators. Additionally, it highlights the

need to initiate awareness programs for the patients, along

with training programs for the physicians and paramedical

team for the management of the trauma and the urgent

diagnosis of treatment. The timely practices of the asso-

ciated personnel can assist in providing the necessary care

in the prevention of the patient’s premature deaths.
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