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ABSTRACT

Objective: To analyse the predictive value of the independent risk factors of multiple organ dysfunction syndrome (MODS), and
MODS early warning score on the occurrence of MODS in severe trauma patients.

Methods: 180 trauma patients admitted to our hospital's intensive care unit (ICU) from August 2016 to August 2018 were
selected, and the general data, vital signs, laboratory indicators, related scores, cause and location of injury, and the occurrence of
shock, blood transfusion, intubation, and infection after admission of all patients were collected. Single factor analysis was used to
analyse MODS-related factors of in severe trauma patients, and logistic regression was used to analyse the independent risk factors
that affected MODS; the ROC curve was used to analyse the predictive value of MODS warning scores.

Results: The heart rate, the levels of blood Na*, sCr, aPTT, and the ISS, SOFA, NISS, and APACHEII scores of patients in the
MODS group were higher than those in the non-MODS group (P<0.05); the scores for RBC, ALB, PLT, blood PH, and GCS were lower
than those of non-MODS group (P<0.05). The number of patients with multiple injuries, shock, transfusion, intubation, and infections
after admission in the MODS group was higher than in the non-MODS group (P<0.05). There was no significant difference in other
indicators between the two groups (P>0.05). An APACHEII = 15 points, a SOFA score of 4-6 points, a SOFA score 27 points, an aPTT
>40s, injury sites >3, and hospital shock were independent risk factors that affected MODS in patients with severe trauma (P<0.05).
The sensitivity score of the MODS warning score was 66.24%, the specificity was 85.05%, and the area under the curve (AUC) was
0.823, which was superior to those of the APACHEII and SOFA scores.

Conclusion: An APACHEII >15 points, a SOFA >4 points, an aPTT >40s, injury sites =3, and hospital shock are independent risk
factors for MODS in patients with severe trauma. The MODS warning score composed of the above indicators in predicting the occurrence
of MODS is better than the APACHEII and SOFA scores, which can be used as a scoring system for the clinical prediction of MODS.
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The occurrence of MODS is closely related to the
immune system dysfunction caused by the release
and ischemia of damage-related molecules during

Introduction

Trauma is the destruction of human tissues or

organs caused by mechanical factors. With the rap-
id development of industry and transportation, the
trauma caused by various accidents is increasing.
WHO shows that trauma has a lethal rate of 10%
and a disability rate of 16% worldwide. Trauma inju-
ries are severe and complex, and can cause system-
ic reactions, shock, suffocation, and disturbance of
consciousness!?. Of these results, the occurrence of
multiple organ dysfunction syndrome (MODS) is the
main cause of death in patients with severe trauma.

the tissue damage process®. The related pathophys-
iology mechanism is as follows: the body's inflam-
matory response is out of control after the trauma,
and the host's anti-inflammatory mediators or en-
dogenous inhibitors become abnormal, disrupting
the balance of pro-inflammatory and anti-inflamma-
tory response; the inflammatory response is often
accompanied by endotoxemia after severe trauma,
which increases intestinal mucosal permeability and
impairs the body's immune function®>. At present,
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clinical scholars have proposed various scoring sys-
tems for predicting the occurrence of MODS, such
as the acute physiology and chronic health status
scoring system II (APACHE II).

The scores are often used to evaluate the phys-
iological indicators of multiple organ dysfunction,
but as the relevant indicators included in the scoring
system are insufficient, it is necessary to develop a
reasonable scoring system to predict the occurrence
of MODS®. The purpose of this study was to ana-
lyse the predictive value of the independent risk fac-
tors and MODS warning scores for MODS in severe
trauma patients.

Materials and methods

Research subject

180 trauma patients treated in our hospital's in-
tensive care unit (ICU) from August 2016 to August
2018 were selected as the research subjects. This
study was approved by the hospital ethics committee.

The inclusion criteria were:

e For all patients, injury severity score (ISS)
>16 points, which indicates a severely traumatized
patient;

e All patients were healthy before injury;

* For all patients, age =16 years old;

* All patients were clearly aware and expressed
themselves normally;

* All patients were transferred to ICU directly
within 24 h after injury, without external hospital di-
agnosis and treatment;

 All patients and their families agreed to par-
ticipate in this study and signed a consent form.

Exclusion criteria:

e Patients who died within 24 h because of se-
vere haemorrhagic shock or severe trauma;

* Patients who stayed in ICU <48 h;

e Patients who had mental illness;

* Non-traumatic event admission patients;

* Women who were pregnant or lactating;

* Patients who were discharged from hospital or
who had abandoned treatment.

There were 132 males and 48 females in 180 se-
verely traumatized patients aged 18 to 95 years, with
an average age of (48.47+18.75) years. The causes of
injury were as follows: 77 cases of fall from height
injury, 68 cases of car accident injury, and 35 cases
of other causes of injury. According to the clinical
outcome of the patients, they were divided into 132
cases in the MODS group and 48 cases in the non-
MODS group.

Data collection

The general data, such as gender and age, and
vital signs such as measured heart rate, temperature,
and blood pressure of all patients after admission
were recorded; laboratory indicators were recorded,
including white blood cell (WBC) count, red blood
cell (RBC) count, platelet (PLT) count, albumin
(ALB), blood Na*, blood K*, blood PH, serum cre-
atinine (sCr), activated partial thromboplastin time
(@PTT), haemoglobin (FIB); ISS score, APACHEII
score, Glasgow Coma Scale (GCS) score, sequential
organ failure assessment (SOFA), and New Inju-
ry Severity Score (NISS) within 24 h of diagnosis.
The cause and location of the injury, and any shock,
blood transfusion, intubation, or infection of patients
after admission were recorded.

Research methods

The differences in the above indicators were
compared between the two groups of patients. A
one-way analysis of variance was used to analyse the
MODS-related factors in patients with severe trauma.
Single factors that were statistically significant were
included in the logistic regression analysis model to
analyse the independent risk factors that affected
MODS. The receiver operating characteristic (ROC)
curve was used to analyse the predictive value of the
MODS warning score on MODS occurrence.

Statistical methods

The measurement data in this study are ex-
pressed by (x+s), and the t test was used to compare
the data between the MODS group and the non-
MODS group. All count data are expressed by [n
(%)), and the comparison between the two subject
groups is tested using %2, P<0.05 to consider statis-
tical differences. All data were analysed using the
SPSS 21.0 software package.

Results

Factors related to MODS in patients with se-
vere trauma were analysed using a one-way anal-
ysis of variance

The heart rate, blood Na*, sCr, aPTT level, ISS
score, SOFA score, NISS score, and APACHEII
score of patients in the MODS group were high-
er than those in non-MODS group (P<0.05); RBC,
ALB, PLT, blood PH, GCS scores in the MODS
group were lower than those in the non-MODS group
(P<0.05). Patients with multiple injuries, shock,
transfusion, intubation, and infection after admission
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in the MODS group were higher than in the non-
MODS group (P<0.05). The difference in other in-
dicators between the two groups was not statistically
significant (P>0.05). See Table 1.

>7 points, an aPTT >40 s, number of injury sites =3,
and hospital shock were independent risk factors that
affected MODS in severe trauma patients (P<0.05).
See Table 2.

Table 1: Factors related to MODS in patients with severe
trauma were analysed using a one-way analysis of variance.

Logistic regression analysis of independent
risk factors affecting MODS in patients with se-
vere trauma

The statistically significant single factors in Ta-
ble 1 were included in the logistic regression anal-
ysis. The results showed that an APACHE II =15
points, a SOFA score of 4-6 points, a SOFA score of

Non-MODS MODS
Related factors grot?; (48 cases) (132¢ 5;:;" t P Related factors SE 8] x® P OR 95%CI
Age (years) 48.59+18.62 53.16x1671 | 1.537 | 0.118 APACHEII 109 | 10 110477 | 0001 | 2811 | 151525210
=15 points ' X : X : : -
Heart rate
; 86.8819.20 98292337 | 3030 | 0003 -
(beats/min) ng‘;g;ff 0843 | 10 | 6343 | 0011 | 2237 | 12444649
Temperature (°C) 36.80+0.48 36.74+0.70 0.548 | 0.587
Vital signs ; ngﬁosi;‘l’sre 1415 | 1.5 | 13339 | <0.001 | 4488 | 2023-10.285
Sy“f’ 1C PIESSUTC | 178 49426 31 125.77+29.85 | 0.557 | 0.578
mmHg)
— aPTT >40 s 1235 | 15 | 8879 | 0002 | 3739 | 14829172
Diastolic pressure | 95 58,15 15 71.18£15.57 0563 | 0.574
(mmHg)
Injury sites>3 | 1020 | 10 | 9012 | 0003 | 2662 | 1313-5287
WBC (x10°/L) 11.51+4.49 11.25+5.22 0.306 | 0.760
RBC (x10"/L) 3.7420.69 3.3020.89 3101 | 0.002 Hospital shock | 1.049 | 10 | 8162 | 0004 | 2752 | 1287-5852
ALB (g/L) 32.32+8.35 27.10+£8.38 3.699 | <0.001 T . . . .
¢ Table 2: Logistic regression analysis of independent risk
PLTGAOVL) | 10349£7046 | 1234428171 | 3012 | 0.003 factors affecting MODS in patients with severe trauma.
Blood PH 7.45+0.06 7.39+0.10 3.905 | <0.001
Laboratory - . .« L
indicators A 137.49+4.12 139.02¢432 | 2.127 | 0035 ROC curve analysis of the predictive value of
Blood K- MODS warning scores on MODS occurrence
3.970.66 3982047 0.113 | 0911 .
(mmol/t) The results of the ROC curve analysis showed
sCr (umol/L) 69.10+20.57 88.34x6423 | 2.161 | 0032 that the sensitivity of the MODS early warning
aPTT (5) 31.88+0.60 36.7420.71 | 42237 | <0.001 score was 66.24%, specificity was 85.05%, and the
FIB (g/L) 290128 267143 | 0980 | 0328 area under the curve (AUC) was 0.823. Its predic-
ISS (points) 18.58+10.23 2587+13.50 | 3.406 | 0.001 tive value for MODS occurrence was better than the
GCS (points) 13.30£2.84 10.182420 | 4762 | <0.001 APACHEII and SOFA scores. See Table 3, Figure 1.
Related SOFA (points) 4.02+2.13 691+2.87 6.364 | <0.001 .
scores Curoff | Youden | gongitivity | Specificity | AUC
NISS (points) 22.35+13.28 29.95+15.04 3.089 | 0.002
MODS earl
A‘(’Q(Sﬂf) 1 11574512 16524545 | 5474 | <0001 warning score 25 0513 66.24 85.05 0.823
Falling accident 25 (52.08) 52(39.39) 6.191 | 0.045 APACHEII 138 0293 61.46 71.42 0.697
score . - . . :
ofcﬁl‘jffry Traffic accident 11(22.92) 57 (43.18)
other 12 25.00) 2 (1742) SOFA score 40 0414 81.70 62.73 0768
I site 25 5208 36(7500) | 10663 | 0.005 Table 3: ROC curve analysis of the predictive value of
Inj . .
njury 2 sites 10 (20.83) 30 (22.73) MODS warning scores on MODS occurrence.
> 3 sites 13 (27.08) 66 (50.00)
Multiple injuries 25 (52.08) 93 (70.45) 5.261 0.022
ROC curve
Shock after admission 6 (12.50) 62 (46.97) 14.565 | <0.001 o e Curve source
v M%DS rarly warning scnte
Transfusion after admission 32 (66.67) 107(8106) | 5342 | 0021 — ‘.E?fa@n‘éé’:’:"_
i o — Reference line
Intubation after admission 35(72.92) 116 (87.88) 5.830 | 0.016 M //
Infections after admission 24 (50.00) 99 (75.00) 10.167 | 0.001 05 J /
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Figure 1: ROC curve analysis of the predictive value of
MODS warning scores on MODS occurrence.
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Discussion

Severe trauma often involves multiple systems
and organs. MODS refers to organ failure when two
or more organs or systems have dysfunction at the
same time or successively 24 h after acute injury,
caused by severe trauma, infection, shock, acute poi-
soning, or other causative factors. The pathogenesis
of MODS has not been fully defined, and most cli-
nicians believe that it is related to endotoxins, low
blood perfusion, redox, and gastrointestinal barrier
disorders”®. All injuries can release a large number
of inflammatory mediators and cytokines, resulting
in a systemic inflammatory cascade response. Re-
lated data show that in fact, MODS is a systemic
inflammatory response syndrome and organ dys-
function®'?. Some foreign scholars have analysed
the mortality and death factors of ICU patients and
found that the death caused by MODS accounts
for 47% of the total mortality of patients, and has
become the first cause of death in ICU patients"".
Therefore, the timely prediction of MODS is very
important to reducing the mortality of patients.

The results of this study showed that the heart
rate, blood Na*, sCr, aPTT levels, ISS score, SOFA
score, NISS score, and APACHEII score of patients
in the MODS group were higher than those in the
non-MODS group (P<0.05); RBC, ALB, PLT, blood
PH, and GCS scores in the MODS group were lower
than those of non-MODS group (P<0.05). The num-
ber of patients with multiple injuries, shock, trans-
fusion, intubation, and infections after admission in
the MODS group was higher than that in the non-
MODS group (P < 0.05). The above factors were
included in the logistic regression analysis, and the
results showed that an APACHE II =15 points and a
SOFA score of 4-6 points, a SOFA score =7 points,
an aPTT >40s, a number of injury sites =3, and hos-
pital shock were independent risk factors affecting
MODS in patients with severe trauma (P<0.05).

The APACHEII score is a system that can re-
flect the severity of the severe patient's condition and
can give a prognosis and predict the risk of death
in patients before treatment, which is superior to
the GCS score in assessing the complications and
mortality of patients with multiple injuries, and has
a wide range of clinical applications"?. The SOFA
score is objective, simple, and reliable, with the
purpose of describing the occurrence, development,
and evaluation of the incidence of MODS"?. Many
clinical studies have confirmed the ability of SOFA
scores to assess the occurrence and severity of organ

failure in patients. The aPTT is generally used in the
clinical diagnosis of diseases related to endogenous
procoagulant deficiency. The occurrence and se-
verity of complications in patients with severe trau-
ma is closely related to the trauma itself. The more
injured the site and the more severe the injury, the
higher the risk of MODS">.

An APACHEII =15 points, a SOFA score of 4-6
points, a SOFA score =7 points, an aPTT >40 s, a
number of injury sites =3, and admission shock were
included in the MODS early warning score, and it
was found that the predicted MODS early warning
score had a sensitivity of 66.24% and a specificity of
85.05%, and that the AUC was 0.823, indicating that
the predictive value of MODS occurrence was better
than the APACHEII and SOFA scores.

In summary, an APACHEII =15 points, a SOFA
>4 points, an aPTT >40 s, a number of injury sites
>3, and hospital shock are independent risk fac-
tors for MODS in patients with severe trauma. The
predictive value of a MODS early warning score
composed of the above indicators is superior to the
APACHEII and SOFA scores for the occurrence of
MODS, and can be used as a scoring system for the
clinical prediction of MODS.
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