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ABSTRACT

Objective: To determine the relationship of SGOT/SGPT, serum albumin levels and neutrophil lymphocyte
ratio with the degree of major hepatic trauma. Methods: This study used a retrospective cohort observational
research design. Samples in this study were selected by consecutive sampling by selecting subjects where all
subjects who met the selection criteria in the period January 2019-December 2022. This study involved 66
samples of hepatic blunt trauma patients who were treated at Prof. Dr. .G.N.G. Ngoerah Hospital Denpasar.
Results: SGOT enzyme has a p-value of 0.047 <0.05, SGPT enzyme obtained data with a p-value of 0.056>0.05,
albumin levels with a p-value of 0.011 <0.05 and NLR with a p-value of 0.022 <0.05. Based on the OR value, it
can be concluded that NLR > 6.3 can cause major trauma 21.2 times and is the most dominant variable causing
major hepatic trauma. Conclusion: Increase in SGOT enzyme level > 318.2 U/L, increase in SGPT enzyme level
>186.15 U/L, decrease in serum albumin level < 3.02 and increase in neutrophil lymphocyte ratio (NLR) level
> 6.3 103 /ul are significant as predictors of major hepatic trauma. NLR is the most dominant factor in the
severity of hepatic trauma compared to the increase in SGOT/SGPT enzyme levels and decreased serum
albumin levels.
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INTRODUCTION

Trauma is one of the main causes of hospitalization
and a global health problem. The World Health
Organization (WHO) estimates that by 2020, trauma
will be the leading or second leading cause of lost
years of productive life in the world's population.
Abdominal trauma is an emergency condition that is
the third leading cause of death in trauma patients
and can be found in about 7-10% of all trauma cases
(Alghamdi., 2017). The incidence of blunt hepatic
trauma is found to be around 85% of all abdominal
trauma. The general cause of trauma in Indonesia is
caused by motorcycle accidents and falls with the
highest prevalence of trauma found in the age group
of 15-24 years. So, this place blunt abdominal trauma
as one of the problems that will be faced by all health
workers in general and surgeons in particular
(Karjosukarso et al.,, 2019).

Several studies have demonstrated the usefulness of
performing simple laboratory tests, such as
estimating serum transaminase levels, to identify the
presence of hepatic trauma in abdominal trauma.
This is based on the presumptive understanding that
during hepatic trauma, transaminases stored in
hepatocytes are released into the bloodstream,
resulting in elevated levels, the presence of which
can be determined by performing a simple blood test
(Zachariah et al., 2018).

Abnormal ALT and AST can predict the presence of
hepatic trauma in abdominal trauma patients, while
the degree of abnormality can determine the severity
of hepatic damage and ALT is more specific for
hepatic trauma than AST although AST shows high
sensitivity for hepatic trauma than ALT (Elbaih et al,,
2016).
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Trauma in the liver will also affect albumin levels.
Trauma causes damage to blood vessels, leading to
loss of albumin and hemoglobin. Serum albumin at
first admission is more dominant as a biological
variable in predicting in-hospital mortality (Luo et
al.,, 2019).

When trauma occurs, there will be an inflammatory
process involving neutrophils. Neutrophils destroy
microorganisms in several ways including
phagocytosis, secreting antimicrobial substances,
formation of neutrophil extracellular traps (NETSs).
Neutrophil activation also induces the release of
proteinases into surrounding tissues, resulting in
damage to the host. Neutrophils are capable of
producing many cytokines and chemokines that
influence the inflammatory response as well as the
immune response (Uribe-querol & Rosales, 2015).

METHODS

Design, time, and place of the study

This study uses a retrospective cohort observational
research design, the aim is to see if there is a
relationship between the independent variable and
the dependent variable. Researchers observed and
traced cases of abdominal trauma and then explored
patients with hepatic trauma through the medical
records of patients admitted to Prof. Dr. L.G.N.G.
Ngoerah Hospital during the period 2019 to 2022.
Then the researchers evaluated the age of gender,
SGOT, SGPT levels, albumin levels and neutrophil
lymphocyte ratio.

Sample characteristics

The target population in this study were all patients
admitted to Prof. Dr. I.G.N.G. Ngoerah Hospital with
abdominal trauma. The affordable population in this
study were all patients with a diagnosis of blunt
hepatic trauma who were admitted to Prof. Dr.
L.G.N.G. Ngoerah Hospital from January 2019 -
December 2022. The sample of this study is part of
the affordable population with the amount in
accordance with the minimum sample calculation,
fulfilling the inclusion criteria and exclusion criteria
of the study.

Data analysis

Before analyzing the data, a data completeness check
was first carried out. The research analysis was
carried out with several stages of data analysis
consisting of:

1. Descriptive analysis

This analysis was conducted to obtain the
characteristics of the research subjects and the
frequency distribution of various variables in the
form of a single table. Categorical scales are
expressed as frequency distribution and percentage,
while numerical scales are expressed as mean and
standard deviation (SD).

2. Data normality test

Before bivariate analysis, data were analyzed classical
prerequisites such as data normality test using
Shapiro wilk and data homogeneity using levene test.
Data normality aims to determine whether the data
distribution is normally distributed or not at a level of
significance of 0.05, where the data is declared normal
if p> 0.05 and declared abnormal if p < 0.05. Data
variance is declared homogeneous if p> 0.05.

3. Bivariate analysis

Bivariate analysis was performed to determine the
difference in mean SGOT and SGPT levels, serum
albumin levels and NLR between major and minor
hepatic trauma for numerical data using the
independent t-test if the data were normally
distributed and the Mann Whitney U test if the data
were not normally distributed with a 95% confidence
interval and an accepted significance limit with a p
value <0.05. To obtain the Odd Ratio value, the data
were analyzed by presenting data on SGOT and SGPT
levels, serum albumin levels and NLR in categorical
form, namely SGOT / SGPT levels and NLR in the form
of high and normal and albumin levels in the form of
normal and low so that cross tabulation analysis can
be carried out using a 2x2 table.

4. Multivariate Analysis

Multivariate analysis aims to analyze independent
variables, namely SGOT and SGPT levels, serum
albumin levels and NLR by controlling age, gender
and BMI using logistic regression test so that the
adjusted OR value is obtained with a 95% confidence
interval and significance p value <0.05.

RESULTS

Characteristics of the study

This study used 66 medical records of patients with
blunt hepatic trauma who were treated at Prof. Dr.
I.G.N.G. Ngoerah Hospital in the period January 2019-
December 2022. Respondent characteristics were
described based on age, gender, SGOT SGPT enzyme
levels, Albumin and NLR against the severity of blunt
hepatic trauma. The data is presented in Table 5.1.
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TABLE 5.1: Respondent Characteristics.

Degree of severity blunt trauma of the liver

Characteristics Major Trauma Minor trauma p-value
(n=46) (n=20)

Age (mean+SD) 27,5+13,1 31,2+18,8 0,764
Gender

Male 38(57,6%) 15 (22,7%) 0475
Female 8 (12,1%) 5 (7,6%) ’
SGOT Enzyme Level (mean+SD) 653,83+390,8 192,4+179,4 0,000
SGPT Enzyme Levels (mean+SD) 482,9+347,49 135,7+186,3 0,000
Albumin levels (mean+SD) 2,5+0,6 3,3+0,5 0,000
Neutrophil lymphocyte ratio (mean+SD) 13,2+8,9 4,7+3,8 0,000

Table 5.1 shows the mean age between the major
trauma group and minor hepatic trauma there is no
difference p-value> 0.05 while based on gender
obtained more men than women but based on
gender there is no difference between the myor
hepatic trauma group and minor hepatic trauma.

Based on the research variables, the SGOT enzyme
level of major hepatic trauma was found to be 653.83
(SD: 390.8) while minor hepatic trauma was found
with a mean of 192.4 (SD: 179.4). Males were found
to have more major trauma 38 people (57.6%). SGPT
enzyme levels in the major hepatic trauma group
were found with a mean of 482.9 (SD: 347.49) while
minor hepatic trauma was found with a mean of
135.7 (SD: 186.3). Albumin levels in major hepatic
trauma were found with a mean of 2.5 (SD: 0.6) while
minor hepatic trauma was found with a mean of 3.3
(SD: 0.5).

Neutrophil lymphocyte ratio levels in major hepatic
trauma were found with a mean of 13.2 (SD: 8.9)
while in minor trauma it was found with a mean of
4.7 (SD: 3.8). The p-value of sgot enzyme levels, sgpt
enzyme levels, albumin levels, and neutrophil
lymphocyte ratio with a value <0.05.

SGOT and SGPT Enzyme Levels Against the
Degree of Severity of Blunt Trauma of the Hepar

The levels of SGOT and SGPT enzymes in this study
were determined based on the ROC curve so that the
AUC value and cutt off points were obtained. ROC
curve assessment based on the area under ROC curve
is stated when 270%. Then find the cut-off point of
the SGOT and SGPT enzymes to predict the
occurrence of major hepatic trauma by determining
the farthest coordinate point of the ROC curve. The
results of the analysis based on the ROC curve and
AUC values are presented in Figure 5.1 and Table 5.2.
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FIGURE 5.1: SGOT SGPT ROC Curve Image.
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Furthermore, SGOT and SGPT obtained AUC values with 95% confidence intervals and p-values.

TABLE 5.2: AUC values of SGOT and SGPT.

Variable AUC Value IK95% p-value
SGOT enzymes 88,4% 0,798-0,969 0,000
SGPT enzymes 84% 0,730-0,950 0,000

Table 5.2 shows that the SGOT enzyme data obtained
an AUC value of 88.4% and the SGPT enzyme
obtained an AUC value of 84%. This means that if
SGOT and SGPT are used to determine the severity of
hepatic trauma in 66 respondents, the correct
conclusion is obtained using SGOT enzymes in 58
patients and SGPT enzymes in 56 patients. Clinically,

the AUC value of SGOT and SGPT is very satisfying
because it is greater than the minimum AUC value
expected by researchers which is 70%. Furthermore,
based on the coordinate of the curve value using
excel, the cut of point value of SGOT is 318.2 and
SGPT is 186.15. Based on the cut of points analyzed
using the 2x2 table presented in table 5.3.

TABLE 5.3: SGOT and SGPT Levels for Hepar Trauma.

Hepar Trauma

Variable Major Minor OR IK95% p-value
Trauma Trauma
SGOT
Cut of >318,2 U/L 38(57,6%) 4(6,1%) i
Cutof £318,2 U/L 8(12,1%) 16 (24,2%) 19 572,18 0,000
SGPT
Cut of >186,15 U/L 37(56,1%) 4(6,1%) i
Cut of < 186,15 U/L 9(13,6%) 16(24,2%) 16,4 4,41-61,29 0,000

Table 5.3 shows that SGOT > 318.2 U/L with major
hepatic trauma were 38 respondents (57.6%) and
minor trauma were 4 (6.1%) respondents while
SGOT < 318.2 with major hepatic trauma were 8
respondents (12.1%) and minor trauma were 16
respondents (24.2%). Based on the 2x2 table, the OR
value was 19 with a p-value of 0.000 <0.05 (IK: 5-
72.18). These results indicate that SGOT > 318.2 U/L
increases the risk of major hepatic trauma by 19
times.

SGPT > 186.15 U/L with major hepatic trauma were
37 respondents (56.1%) and minor trauma were 4
(6.1%) respondents while SGPT < 186.15 with major

hepatic trauma were 9 respondents (13.6%) and
minor trauma were 16 respondents (24.2%). Based
on the 2x2 table, the OR value was 16.4 with a p-
value of 0.000 <0.05 (IK: 4.41-61.29). These results
indicate that SGPT > 186.15 U/L increases the risk of
major hepatic trauma by 16.4 times.

Patient Serum Albumin Levels Can Be a Predictor
of the Severity of Blunt Trauma to the Hepar
Albumin levels in this study were determined based
on the ROC curve so that the AUC value and cutt off
points were obtained. The results of the analysis
based on the ROC curve and AUC values are
presented in Figure 5.2 and Table 5.4.
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FIGURE 5.2: Albumin Level ROC Curve.
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Furthermore, albumin levels obtained AUC values with 95% confidence intervals and p-values.

TABLE 5.4: AUC Values of Albumin Levels.

Variable

AUC Value

IK95% p-value

Albumin Level

86,3% 0,756-0,970 0,000

Table 5.4 shows the albumin level data obtained an
AUC value of 86.3%, meaning that if albumin is used
to determine the severity of hepatic trauma in 66
respondents, the correct conclusion is obtained
using albumin in 57 patients. Clinically, the AUC
value of albumin is very satisfying because it is

greater than the minimum AUC value expected by
researchers, which is 70%. Furthermore, based on
the coordinate value of the curve using excel, the
albumin cut of point value is 3.02. Based on the cut of
points analyzed using the 2x2 table presented in
Table 5.5.

TABLE 5.5: Albumin levels against hepatic trauma.

Hepar Trauma

Variable Major Minor OR IK95% p-value
Trauma Trauma
Albumin
Cut of <3,02 gr/dl 39(59,1%) 4(6,1%) 222 572-86.77 0000

Cut of > 3,02 gr/dl 7(10,6%)

16 (24,2%)

Table 5.5 shows Albumin < 3.02 gr/dl with major
hepatic trauma as many as 39 respondents (59.1%)
and minor trauma as many as 4 (6.1%) respondents
while Albumin = 3.02 gr/dl with major hepatic
trauma as many as 7 respondents (10.6%) and minor
trauma as many as 16 respondents (24.2%). Based
on the 2x2 table, the OR value was 22.2 with a p-
value of 0.000 <0.05 (IK: 5.72-86.77). These results
indicate that Albumin < 3.02 gr/dl increases the risk
of major hepatic trauma by 22.2 times.

Patient's NLR Level as a Predictor of the Severity
of Blunt Trauma to the Hepar

The NLR level in this study was determined based on
the ROC curve to obtain the AUC value and cutt off
points. The results of the analysis based on the ROC
curve and AUC values are presented in Figure 5.3 and
Table 5.6.
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FIGURE 5.3: ROC curve of Neutrophil Lymphocyte Ratio.

Furthermore, Neutrophil Lymphocyte Ratio obtained AUC value with 95% confidence interval and p-value.
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TABLE 5.6: AUC values of Neutrophil Lymphocyte Ratio Levels.

Variable

AUC Value

IK 95% p-value

NLR Level

88,1% 0,786-0,976 0,000

Table 5.6 shows the data on NLR levels obtained an
AUC value of 88.1%, meaning that if NLR is used to
determine the severity of hepatic trauma in 66
respondents, the correct conclusion is obtained
using NLR in 58 patients.

Clinically, the AUC value of NLR is very satisfying
because it is greater than the minimum AUC value
expected by researchers which is 70%. Furthermore,
based on the coordinate of the curve value using
excel, the NLR cut of point value was obtained at 6.3.
Based on the cut of points analyzed using the 2x2
table presented in table 5.7.

TABLE 5.7: Neutrophil Lymphocyte Ratio for Hepar Trauma.

Hepar Trauma

Variable Major Minor OR IK95% p-value
Trauma Trauma
NLR
Cut of > 6,3 103/ul 40(60,6%) 8(12,1%) i
Cut of < 6,3 103/ul 6(9,1%) 12 (18,2%) 10 2,89-34,54 0,000

Table 5.7 shows Neutrophil Lymphocyte Ratio > 6.3
103/ul with major hepatic trauma as many as 40
respondents (60.6%) and minor trauma as many as 8
(12.1%) respondents while Neutrophil Lymphocyte
Ratio Cut of < 6.3 103 /ul with major hepatic trauma as
many as 6 respondents (9.1%) and minor trauma as
many as 12 respondents (18.2%). Based on the 2x2
table, the OR value was 10 with a p-value of 0.000
<0.05 (IK: 2.89-34.54). These results indicate that
Neutrophil Lymphocyte Ratio > 6.3 103/ul increases
the risk of major hepatic trauma by 10 times.

Multivariate Analysis Results
Multivariate analysis is carried out to see the effect
between variables involving more than 2 variables

and the data scale used is categorical with logistic
regression test. The logistic regression test goes
through several stages to state that the test model
can be carried out. In the omnibus test table, the p-
value <0.05 is obtained, which means that the test
model can be continued because the independent
variable  affects the dependent variable
(attachment). In the Hosmer and Lameshow test, the
p-value> 0.05 is obtained, which means that this test
is fit for use (attachment). The classification table
obtained 92.4%, which means that the test model
used in predicting the independent variable on the
dependent variable is 92.4%. The final results of the
variables in the equation are presented in Table 5.8.

TABLE 5.8: Enzyme Levels of SGOT SGPT, Albumin and NLR against Major Trauma of the Hepar.

Variable B Adj (OR) 95%CI p-value
SGOT enzymes > 318,25 U/L 2,595 13,4 1,03-174,11 0,047
SGPT enzymes >186,15 U/L 2,526 12,5 0,93-167,25 0,056
Albumin Level <3,02 gr/dl 2,755 15,7 1,89-130,54 0,011
Neutrophil lymphocyte ratio >6,3 103 /ul 3,058 21,2 1,53-294,54 0,022

The description of table 5.8 shows that the variables
entered together are then selected so that the data
obtained for all variables have a positive B value,
meaning that the independent variables have a
positive relationship with the occurrence of major
hepatic trauma.

SGOT enzyme has a p-value of 0.047 <0.05, SGPT
enzyme obtained data with a p-value of 0.056>0.05,
albumin levels with a p-value 0of 0.011 <0.05 and NLR
with a p-value of 0.022 <0.05. Based on the OR value,
it can be concluded that NLR > 6.3 can cause major
trauma 21.2 times and is the most dominant variable
causing major hepatic trauma.
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DISCUSSION

Characteristics of Respondents

The results showed that major hepatic trauma
(69.7%) was more than minor hepatic trauma with
an average age of 27.5 years and 31.2 years and
occurred more in men. In line with Karjosukarso et
al (2019) who stated that the incidence of blunt
hepatic trauma was found to be around 85% of all
abdominal trauma. The cause of trauma in general in
Indonesia is caused by motorcycle accidents and falls
with the highest prevalence of trauma found in the
age group 15-24 years. Hepatic trauma is the main
cause of death in abdominal trauma, and blunt
abdominal trauma is still significantly related to
patient morbidity and mortality due to hemorrhagic
shock (Boese et al.,, 2015; Mulyadi et al., 2020).

SGOT and SGPT Enzyme Levels and Severity of
Blunt Trauma to the Hepar

The results showed that SGOT and SGPT enzyme
levels were predictors of major hepatic trauma.
SGOT > 318.2 U/L increased the risk of major hepatic
trauma by 19 times and SGPT > 186.15 U/L
increased the risk of major hepatic trauma by 16.4
times. Several studies have shown the usefulness of
performing simple laboratory tests, such as
estimating serum transaminase levels, to identify the
presence of hepatic trauma in abdominal trauma.
This is based on the presumptive understanding that
during hepatic trauma, transaminases stored in
hepatocytes are released into the bloodstream,
resulting in elevated levels, the presence of which
can be determined by performing a simple blood test
(Zachariah et al., 2018).

Aspartate Aminotransferase (AST) and Alanine
Aminotransferase (ALT) are hepatic enzymes that
increase in peripheral blood in relation to hepatic
trauma. Studies in children found with blunt hepatic
trauma and AST and ALT levels < 50 IU/L did not
require action. These findings suggest that AST and
ALT could be included in the management algorithm
as a screening method to avoid abdominal CT (Bruhn
etal, 2016).

Patient Serum Albumin Level as a Predictor of
Severity of Blunt Trauma of the Hepar

The results showed that a decrease in serum albumin
as a predictor of hepatic trauma severity. Albumin
levels <3.02 gr/dl increase the risk of major hepatic
trauma by 22.2 times. Trauma to the hepar will affect
albumin levels. Albumin is synthesized in hepatocyte
cells, about 10-15 grams of albumin is produced and
released into the blood vessels every day. In the
blood, albumin has a half-life of 19 days, this is
mainly due to the presence of Fc receptor (FcRn)-
mediated recycling, and Megalin/Cublin-complex.

The termination of albumin results from catabolism in
skin and muscle organs (Larsen etal., 2016). There are
several causes of hypoalbuminemia, namely the loss
of serum albumin associated with bleeding. Trauma
causes damage to blood vessels, leading to loss of
albumin and hemoglobin. Increased vascular
permeability will encourage a greater shift of albumin
from vascular to interstitial (Corrigan et al.,, 2016).

The Chou et al (2023) study found a significantly
lower bilirubin albumin level of 2.8 as a significant
independent risk factor for mortality with an OR, 2.79.
This study suggests that albumin level is a significant
independent risk factor and a useful clinical tool for
finding liver injuries that are more prone to death
(Chou et al, 2023). Hypoalbuminemia was
independently associated with mortality, being
associated with a decrease in 14 ventilation-free days,
14 ICU-free days, and 28 hospital-free days. Serum
albumin at first admission was more dominant as a
biological variable in predicting in-hospital mortality
(Luo et al., 2019).

Neutrophil Lymphocyte Ratio Levels on the
Severity of Blunt Trauma of the Hepar

The results showed NLR as a predictor of hepatic
trauma severity. Neutrophil Lymphocyte Ratio > 6.3
103 /ul increases the risk of major hepatic trauma by
10 times and the results of multivariate analysis
show that NLR causes major trauma 21.2 times and
is the most dominant variable causing major hepatic
trauma. When trauma occurs, there will be an
inflammatory process involving neutrophils.
Neutrophil activation induces the release of
proteinases into surrounding tissues, resulting in
damage to the host. Neutrophils are capable of
producing many cytokines and chemokines that
influence the inflammatory response as well as the
immune response (Uribe-querol & Rosales, 2015).

CONCLUSIONS

Increase in SGOT enzyme level > 318.2 U/L, increase
in SGPT enzyme level > 186.15 U/L, decrease in
serum albumin level < 3.02 and increase in
neutrophil lymphocyte ratio (NLR) level > 6.3 103 /ul
are significant as predictors of major hepatic trauma.
NLR is the most dominant factor in the severity of
hepatic trauma compared to the increase in
SGOT/SGPT enzyme levels and decreased serum
albumin levels.
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