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Abstract
In this study, we want to investigate the clinical value of each index of thromboelastography (TEG) on the prognosis of infected
patients.

The clinical baseline data and TEG test results of 431 infected patients in our hospital’s emergency department between
January 2018 and December 2018 were selected. And the patients were divided into death and survival groups to analyze
the predictive value of each index of TEG and the joint model on the death of infected patients.

In the correlation study of C-reactive protein (CRP) and procalcitonin (PCT) with each TEG parameter, CRP was positively
correlated with maximum amplitude (MA, r = 0.145, P = .003) and elasticity constants (E, r = 0.098, P = .043), respectively.
PCT was positively correlated with coagulation reaction time (R, r = 0.124, P = .010) and time to MA (TMA) (r = 0.165,
P = .001), respectively; PCT was negatively correlated with α-Angle (r = 0.124, P = .010) and coagulation index (CI, r = −0.108,
P = .026), respectively. Multifactorial regression analysis showed that granulocytes, thrombocytes, platelet distribution width
(PDW), and infection site were independent influences on infected patients’ death. Diagnostic data showed that all eight
TEG indicators had good specificity for predicting death, but all had poor sensitivity; thrombodynamic potential index (TPI)
had the best diagnostic value (area under the curve, AUC = 0.609, P = .002). The eight-indicator modeling of TEG
showed that the TEG model combined with PCT and CRP, respectively, had lower diagnostic efficacy than PCT (AUC = 0.756,
P< .001); however, TEG had better specificity (82.73%) when diagnosed independently.

The granulocytes, thrombocytes, PDW, and infection site are independent influencing factors of death in infected patients. Each
index of TEG has better specificity in the diagnosis of death in infected patients.
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1. Introduction
Infections are local tissue and systemic inflammatory reactions
caused by the invasion of bacteria, viruses, fungi, and parasites
into the human body, which clinically predisposes patients to
pathological responses and damage.1–3 In particular, systemic
inflammatory reactions may occur in infected patients when
lung tissue infection occurs.4 Infection activates the inflamma-
tory process by activating inflammatory cells such as neutrophils,
macrophages, vascular endothelial cells, and platelets (PLT) that
release various inflammatory mediators.5,6

There is an increasing number of studies that show a disturb-
ance of coagulation homeostasis in patients with infections.

Recently, a significant retrospective analysis based on machine
learning methods classified the phenotypes of sepsis patients
into four clinical types (α, β, γ, and δ) that correlate with host
response patterns.7 Among the sepsis types, patients with the δ
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phenotype, characterized by liver dysfunction and shock, were
more inclined to develop coagulation dysfunction and had a
higher mortality rate than patients with other phenotypes.8

When there is an abnormal inflammatory response and hypoxia
in patients with pulmonary disease, it can cause damage to the
pulmonary vascular endothelium and further activate the coagu-
lation system, causing coagulation abnormalities.9,10When plate-
lets are activated in response to pathogen stimulation or tissue
injury, activated platelets can synthesize and release various sub-
stances.11 These substances are involved in the inflammatory
response and the hemostatic and coagulation response processes.
However, excessive release of inflammatory factors can lead to
coagulation disorders in the body, which can cause blood clots
in the microcirculation and eventually trigger disseminated intra-
vascular coagulation (DIC), endangering the life of the patient.12

Studies have shown that platelet distribution width (PDW) is
altered before the platelet count decreases in infected patients.13

Early observation of changes in platelets and their parameter
PDW can be a guide to determine the severity of disease and
prognosis of infected patients.

Thromboelastography (TEG) is an effective method for the
comprehensive in vitro assessment of coagulation in patients.14,15

Today, TEG is often used for the dynamic monitoring of liver
transplantation,16 severe coagulation disorders,17 including gas-
trointestinal hemorrhage,18 massive postpartum bleeding,19

severe emergency trauma,20 bleeding from ruptured ectopic preg-
nancy,21 and final coagulation in extracorporeal procedures. The
method can be performed on whole blood specimens and pro-
vides an accurate and comprehensive picture of the patient’s
coagulation status.22 The design is based on the measurement
of clot formation’s physical characteristics at the end of coagula-
tion. When the coagulation process begins, TEG can comprehen-
sively record the entire coagulation process observed in whole
blood samples, reflecting the complete picture of coagulation
and recording nearly 20 parameter values in the form of curve
images. The main parameters of TEG are reaction time (R), K,
α-Angle, maximum amplitude (MA), TMA (Time to MA), coag-
ulation index (CI), elasticity constants (E), and platelet kinetic
index (TPI) values. There is no exhaustive report on the correla-
tion and consistency between patients’ mortality with studied
infections and the various TEG testing indicators.

Procalcitonin (PCT) and C-reactive protein (CRP) are better
indicators for the early diagnosis of sepsis, and both have high
sensitivity and specificity. PCT is a serum biomarker, which
rises rapidly in a short period of time.23 When patients
respond well to treatment, PCT returns to the normal range of
levels more quickly than CRP, making it a better guide for
the clinical diagnosis of sepsis.24

In this study, we retrospectively analyzed 431 patients with
severe infections in our emergency hospital observation ward.
We performed TEG and coagulation function, routine platelet
count, CRP, PCT, etc, on the patient. This study sought to
investigate the correlation between various parameters of
TEG and indicators of standard coagulation tests and the diag-
nostic and predictive significance of death in infected patients in
the hope of providing additional guidance for clinical work.

2 Materials and Methods

2.1 Collection of Patients
The 431 infected patients admitted to Beijing Chaoyang
Hospital’s emergency department, Beijing West Campus,
were studied from January 1, 2018, to December 31, 2018..
All patients or their families agreed to the TEG test and
signed an informed consent form.

Inclusion criteria: precise diagnosis of infection-associated
diseases. It mainly included pneumonia, sepsis, septic shock,
slow-onset lung, encephalitis, infective endocarditis, etc.
Exclusion criteria: (1) those with hematologic disorders; (2)
those on long-term anticoagulant drugs; (3) those aged <18
years; (4) those with abnormal mental status and unable to
cooperate to complete the study; (5) those with acute cardiovas-
cular and cerebrovascular diseases; and (6) those with a history
of surgical procedures in the past 3 months, or severe trauma.

2.2 Routine Blood Monitoring Method
For routine blood monitoring, 3 ml of venous blood is drawn from
the patient and injected into a closed vacuum blood collection tube
containing EDTA dipotassium salt (EDTA-K2) EDTA-K2 is an
anticoagulant that inhibits peptidases. When testing the blood,
attention was paid to uniform shaking to promote its fully
mixing. The platelet, neutrophil, and lymphocyte counts were
measured by the SYSMEXKX-21 fully automated blood cell ana-
lyzer and a cyanide-free haemoglobin (HGB) measurement
method within 30 min of blood specimen collection. The values
of PLT and PDW parameters were statistically analyzed.

2.3 C-reactive protein and procalcitonin
CRP was measured using turbidimetric inhibition immunoassay
(TINIA) with a SIEMENS ADVIA2400 automatic biochemical
analyzer. CRP was considered normal when the average level
of CRP was <8 mg/L. PCT was measured by quantitative solid-
phase immunoassay with a Roche Elecsys 2010 analyzer and
was deemed to be expected when PCT was <0.5 ng/ml.

2.4 Thromboelastography Assay
The TEG5000 coagulation testing system, analyzer, supporting
reagents, and software system from Haemoscope, were used to
perform TEG testing on the patients’ blood. The specific opera-
tion was performed strictly according to the instruction manual.
Select 1.0 mL of sodium citrate anticoagulated whole blood
and add it to the reagent, let it flow down the wall, screw the
cap and gently invert the mixture five times without shaking
the blood sample. Taken 20 μL of 0. 2 mL/L calcium chloride,
added it to the preheated cup of TEG analyzer, and then the
assay was started after drawing 340 μL of whole blood and
pouring it into the cup until the MA value was determined.
Rotated the measurement at 4° and 45° at 37°C, and used the
computer to collect TEG parameters. (1) Coagulation reaction
time (R, reference range 5–10 min) is the time necessary for

2 Clinical and Applied Thrombosis/Hemostasis



initial fibrin formation; (2) clotting time (K, reference range l
−3 min): K is the time required from the end of the R time to
describe the amplitude of the recording graph up to 20 mm; (3)
α-Angle (α-angle, reference range 53°-72°) : represents the rate
of thrombin formation; (4) maximum clot strength (MA, refer-
ence value 50–70 mm) is used to trace the maximum amplitude
on the graph, which is the most comprehensive distance on both
sides of the chart; (5) TMA (Times of MA) records the time used

from the beginning of clotting to the determination of MA; (6)
coagulation index (CI): standard value between (−3)–(+ 3), <
−3 is the hypocoagulable state, >+ 3 is the hypercoagulable
state; (7) E constant is the parameter of hardness of blood clot;
(8) TPI is the platelet kinetic index, which is used to describe
the hemagglutination of citrated whole blood of the patient,
with an average interval of 6 to 7.5, when TPI <6 is a hypocoagu-
lable state, >7.5 is a hypercoagulable state.

Figure 1. Comparison of baseline information between patients in the infection death group and the non-death group. A. Age; B. The number
of granulocytes; C. The number of lymphocytes; D. NLR; E. The number of platelets; F. The PDW; G. Measured CPR; H. Measured values of
PCT.
Abbreviations: NLR, Neutrophil-to-Lymphocyte ratio; PDW, platelet distribution width; CPR, C-reactive protein values; PCT, procalcitonin.
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2.5 Statistical Methods
Statistical data were processed and analyzed using the soft-
ware SPSS 25.0. Histograms and interfactor correlation
studies were plotted using the software GraphPad (9.0);
receiver operating characteristic curve (ROC) curves were
plotted using the software MedCalc (19.0.4). Count data
were tested using the χ2 test. The t-test was used for data con-
forming to a positive terrestrial distribution; the Mann–
Whitney test was not used for a positive-terrestrial distribu-
tion. The ROC curves for the parameter diagnoses were
tested by using the Z-test. Logistic regression analysis was
performed on multivariate regression analysis of patients’
mortality. Differences in results were considered statistically
significant when P < .05.

3. Results

3.1 Baseline Data Between nonDeath Group
and Death Group
A total of 431 infected patients were included in this study, of
which 332 patients (77.03%) were in the nondeath group, and
99 patients (22.97%) were in the death group. Analysis of the
patients’ baseline data showed that the patients’ age in the

death group was higher than that in the nondeath group, and
the difference was statistically significant (P= .047)
(Figure 1). The statistics of the patients’ infection sites
showed that there were 383 cases of chest infection and 78
deaths (mortality rate is 20.37%); 40 cases of abdominal
disease and 16 deaths (mortality rate is 40.00%); the statistical
difference between the three groups was statistically
significant (P = .001). The results of testing whether the
patients were septic or not showed that the mortality rate was
higher in patients with sepsis, and the statistical
difference was significant (11/21 vs 88/410, P = .003).
Patients in the death group had higher sepsis-related organ
failure score (SOFA) scores than those in the nondeath group
(P< .001). In gender and pneumonia, there was no statistically
significant difference between the two groups (P> .05, respec-
tively). More details are shown in Table 1.

The results of blood cells and related inflammatory factors
showed that the expression of granulocytes, neutrophil-
to-lymphocyte ratio (NLR), PDW, CRP, and PCT was higher
in the death group than in the nondeath group (all P values <
.05, respectively). In comparison, lymphocytes and platelets’
expression was lower in the death group than in the nondeath
group, and the differences were statistically significant (all P
values were <.05, respectively) (Figure 1).

Table 1. The Baseline Data Between the Survival Group and Death Group.

Factor Survival group (332) Death group (99) Z/X2 P

Age (year) 79 (67, 84) 81 (70, 86) −1.990 .047
Gender (male, %) 195 (58.91%) 53 (53.54%) 0.903 .342
Site of infection
Chest 305 (91.87%) 78 (78.79%) 13.538 .001
Abdomen 24 (7.23%) 16 (16.16%)
Others 3 (0.90%) 5 (5.05%)
Severe pneumonia
Yes 10 (3.01%) 6 (6.06%) 1.222 .269
No 322 (96.99%) 93 (93.94%)
Sepsis
Yes 10 (3.01%) 11 (6.06%) 9.116 .003
No 322 (96.99%) 88 (93.94%)
Granulocyte (× 1012) 6.73 (4.85, 10.34) 8.64 (5.84, 13.64) −2.951 .003
Lymphocytes (× 109) 1.01 (0.68, 1.49) 0.90 (0.49, 1.34) −2.358 .018
NLR (%) 7.12 (3.60, 11.93) 9.78 (5.60, 18.80) −3.558 <.001
Platelets (× 109) 205.00 (153.00, 264.00) 177.19 ± 99.36 −4.629 <.001
PDW (%) 11.70 (10.30, 13.00) 13.51 ± 3.34 −4.338 <.001
CRP (mg/L) 29.60 (9.00, 91.93) 70.50 (27.65, 120.00) −4.693 <.001
PCT (ug/L) 0.050 (0.050, 0.370) 1.195 (0.188, 3.283) −8.176 <.001
R (mm) 6.10 (5.00, 7.30) 6.15 (4.83, 8.50) −0.785 .433
K (mm) 1.50 (1.30, 2.00) 1.80 (1.30, 2.78) −2.987 .003
Angle (。) 68.85 (62.38, 72.70) 66.30 (54.98, 71.80) −2.409 .016
MA (mm) 62.90 (58.40, 67.30) 60.20 (50.15, 67.58) −2.940 .003
CI 0.50 (−1.10, 1.70) −0.30 (−3.30, 1.68) −2.428 .015
TMA (mm) 24.70 (22.00, 27.30) 24.30 (22.70, 28.23) −.770 .441
E 169.50 (140.20, 205.70) 151.30 (100.63, 208.75) −2.934 .003
TPI 57.95 (35.15, 85.63) 42.30 (15.20, 71.00) −3.289 .001
SOFA 2.00 (1.00, 3.00) 3.00 (2.00, 5.00) −.162 <.001

Abbreviations: CRP: C-reactive protein; PCT: procalcitonin; NLR: neutrophil to lymphocyte ratio; PDW: platelet distribution width; TPI, platelet kinetic index;
TMA, time to MA; CI, coagulation index; SOFA: sepsis-related organ failure score. Bold: means the difference was statistically significant.
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TEG parameters showed the expression of K, α-Angle, MA,
CI, and TPI in the death group was statistically significantly
lower than in nondeath group (all P values <.05). In contrast,
there was no statistical difference between the two groups for
R and TMA (all P values > .05) (Figure 2).

3.2 The Correlation Between CRP, PCT, SOFA Score,
and TEG Parameters

In the correlation study between CRP, PCT, and SOFA with
each TEG parameter, CRP showed a low-level positive correla-
tion with MA (r = 0.145, P = .003) and E
(r = 0.098, P = .043), respectively, and the differences were

all statistically significant. Simultaneously, there was no
correlation between CRP and R, K, α-Angle, CI, TMA, TPI
(all P values > .05, respectively).

The PCT detection result showed a low-level positive corre-
lation with R (r = 0.124, P = .010) and TMA (r = 0.165, P =
.001), respectively. PCT testing showed a low-level negative
correlation with α-Angle (r = 0.124, P = .010) and CI, respec-
tively (r = −0.108, P = .026). At the same time, the differences
between PCT and K, MA, E, TPI were not statistically signifi-
cant (all P values > .05, respectively). More details are shown
in Table 2 and Fig. 3. SOFA scores were positively correlated
with R, K, and TMA; and negatively associated with Angle,
MA, CI, E, and TPI (all P values > .05, respectively). More
details are shown in Table 2.

Figure 2. Comparison of the TEG parameter between patients in the infection death group and the nondeath group. A. Measured K values;
B. Measured α-Angle values; C. Measured MA values; D. Measured CI values. E. Measured E values. F. Measured TPI values.
Abbreviations: TEG, thromboelastography; TPI, platelet kinetic index; CI, index of coagulation.
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3.3 The Results of Multivariate Regression Analysis
The multivariate analysis showed the granulocytes, PDW, SOFA
score, and infection site are independent factors that impact the
infected patients’ mortality. Among the parameters, the increased
number of granulocytes, high PDW and SOFA score, and infec-
tion site (abdomen) contributed to infected patients’ death (P
values of .019, .007, <.001, and .008, respectively).

3.4 The Diagnosis Results of TEG, CRP, PCT, and SOFA
We used eight indices of TEG for the prediction of death in
patients. The results showed that TPI had the best diagnostic
value with an area under the curve, AUC, being 0.609, sensitiv-
ity 38.38%, and specificity 84.24% (Z = 3.079, P = .002).
Among all the indicators, the highest diagnostic of sensitivity
(48.96%) was the K indicator (Z = 2.848, P = .004), and the
best specificity (94.55%) of the TEG parameter was for

TMA, but the AUC curve results were not statistically signifi-
cant (Z = 0.750, P = .453). (Table 4 and Figure 4)

Subsequently, we combined the eight indicators of TEG into
a model used to make an overall prediction of death in infected
patients. Afterwards, we performed diagnostic tests for CRP,
PCT, SOFA score, TEG model, TEG model + CRP, and
TEG model + PCT for diagnostic comparison. The results
showed that PCT predicted death in infected patients better
patients with an AUC of 0.756, the sensitivity of 72.73%, and
specificity of 72.29% (Z = 9.187, P< 0.001), and the predictive
ability of this factor was better than the TEG model (AUC =
0.593) and CRP (AUC = 0.655). The highest diagnostic sensi-
tivity element was CRP (75.76%), and the highest diagnostic
specificity was TEG (82.73%). On the contrary, when TEG
was combined with PCT and CRP, the diagnostic effect was
lower than each index’s results alone. Detailed results are
shown in Table 5 and Figure 5.

4. Discussion
Infected patients are prone to coagulation dysfunction and
abnormalities caused by an insufficient synthesis of anticoagu-
lants and procoagulants in the patient’s body.25 Since conven-
tional coagulation tests can only detect procoagulant features,
when patients are given unreasonable plasma infusion during
the treatment process, it can disrupt the coagulation homeosta-
sis and aggravate the condition. TEG can characterize the
dynamic coagulation profile of patients within a short time,
detect high and low coagulation status of blood and fibrinolysis,
and simulate the whole process of human coagulation.26

Therefore, TEG has a high clinical guidance value.
In this study, we used TEG in combination with CRP and

PCT to diagnose and evaluate death in infected patients, focus-
ing on the correlation between TEG parameters and the

Table 2. The Correlation Between CRP, PCT, and TEG Parameters.

TEG Parameters

CRP PCT SOFA

Cor. P Cor. P Cor. P

R 0.056 .249 0.124 .010 0.236 <.001
K −0.085 .081 0.048 .325 0.262 <.001
Angle 0.046 .341 −0.124 .010 −0.343 <.001
MA 0.145 .003 −0.031 .522 −0.313 <.001
CI 0.048 .324 −0.108 .026 −0.358 <.001
TMA −0.020 .672 0.165 .001 0.342 <.001
E 0.098 .043 −0.010 .835 −0.122 .011
TPI 0.093 .055 −0.020 .682 −0.144 .003

Abbreviations: CRP: C-reactive protein; PCT: procalcitonin; TEG,
thromboelastography; TMA, time to MA; TPI, platelet kinetic index; CI,
coagulation index. Bold: means the difference was statistically significant.

Table 3. The Results of Multivariate Regression Analysis.

Factor B SE Wald DOF Sig. Exp (B)

95% CI of EXP(B)

Lower limit Upper limit

Age (years) 0.016 0.013 1.646 1 0.199 1.016 0.991 1.042
Gender 0.308 0.281 1.203 1 0.273 1.361 0.784 2.362
Granulocyte 0.050 0.021 5.473 1 0.019 1.051 1.008 1.095
Lymphocyte 0.001 0.182 <0.001 1 0.996 1.001 0.701 1.429
Thrombocyte −0.002 0.002 1.016 1 0.313 0.998 0.995 1.002
PDW 0.145 0.054 7.260 1 0.007 1.156 1.040 1.285
Infection site 8.312 2 0.016
Abdomen 0.562 0.433 1.683 1 0.194 1.754 0.751 4.097
Others 2.817 1.066 6.980 1 0.008 16.727 2.069 135.209
Severe pneumonia 0.881 0.595 2.198 1 0.138 2.415 0.753 7.744
Sepsis 1.142 0.708 2.597 1 0.107 3.132 0.781 12.555
CRP 0.006 0.003 3.730 1 0.053 1.006 1.000 1.011
PCT 0.032 0.031 1.066 1 0.302 1.032 0.972 1.096
SOFA 0.347 0.097 12.709 1 <0.001 1.415 1.169 1.713
Constant −7.340 1.676 19.177 1 <0.001 0.001

Abbreviations: SE: Standard error; DOF: Degree of freedom; PDW: Platelet distribution width; CRP: C-reactive protein; PCT: Procalcitonin. Bold: means the
difference was statistically significant.
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occurrence of death in infected patients and providing implica-
tions for the prognosis of infected patients in clinical settings,
was mainly correlated with activated partial thromboplastin
time, prothrombin time, and fibrinogen (Fbg), but not with pro-
thrombin time. This study showed no statistical difference
between the R values of the survival and death groups (P =
.433). Both groups’ median values were within the normal
range, indicating that the infected patients’ coagulation function
was not abnormal and the risk of thrombosis was not elevated.
The correlation study between R and PCT showed a synergistic
effect (r = 0.124, P = .010). K-value and α-Angle are mainly
used to respond to Fbg and platelet function, and a decrease
in the levels of both suggests the increase in K value reflects
the increase in the rate of clot formation. The K value length

is mostly influenced by the Fbg’s level, while the platelet func-
tion has less influence. Factors affecting the prolongation of
K-values include (1) anticoagulant use; (2) platelet abnormali-
ties; and (3) coagulation factor deficiency disorders. In this
study, the k value was higher in the death group than the non-
death group, and the difference between the two groups was
statistically significant (P = .003). α-Angle is the result of the
combined action of fibrin and platelets at the onset of clot for-
mation. α-Angle and K-value are closely related, reflecting the
clot aggregation rate, and the same factors affect α-Angle and
K-value.27 When the blood clot is highly hypocoagulated, the
clot amplitude does not reach 20 mm, and the K value cannot
be determined at this time.28–30 Therefore, the α-Angle is
more valuable than the K value. In this study, α-Angle

Figure 3. Correlation analysis between TEG parameter and CRP, and PCT. A. CRP and MA; B. E and MA; C. PCT and R; D. PCT and TMA;
E. PCT and α-Angle; F. PCT and CI.
Abbreviations: TEG, thromboelastography; CRP, C-reactive protein; PCT, procalcitonin; TMA, Time to MA; CI, index of coagulation.
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decreased in the death group compared to the patients’ non-
death group, and the difference between the two groups was
statistically significant (P = .016). The correlation study
between α-Angle and PCT showed a weak negative correlation
(r = −0.124, P = .010). The number of platelets was signifi-
cantly lower in the death group than in the nondeath group (P
< .001). The above study shows that it is clear that both
α-Angle and platelet counts were lower in the death group
than in the nondeath group, while K values were higher than
in the nondeath group. Although all three indicators were stat-
istically different between the two groups, all values were
within each indicator’s reference values. The MA reflects the
fibrin/platelet clot’s maximum strength and is influenced by
platelet and Fbg factors.31 (1) When the MA decreases, the
patient’s blood is diluted and prone to bleeding; (2) the patient’s
body is deficient or depleted in clotting factors; and (3) abnor-
malities in the quality or quantity of platelets occur.32,33 When
MA increases, it means that the patient’s blood is in a hyperco-
agulable state and is prone to arterial and venous thrombosis.
This study showed that MA was lower in patients in the infec-
tion death group than in the nondeath group, and the difference
was statistically significant (P = .003). Since the median MA

was within the normal interval in both groups, this implies
that patients in the infected death group had a higher propensity
to bleed than those in the nondeath group. And there was a syn-
ergistic effect of elevated MA and CRP expression in patients in
the death group (r = 0.145, P = .003). However, TMA (Time
to MA) assay results for the time taken for blood to clot from the
onset of clotting to MA values’ determination showed no stat-
istical difference between the two groups (P = .441). The cor-
relation study between TMA and PCT showed a weak positive
correlation (r = 0.165, P = .001). These study results are the
opposite of Sharma et al.27 in a study of thromboelastography
for DIC assessment. Their findings showed higher R and K
times (within normal values), lower α-Angle, and MA length
in the DIC group than in the non-DIC group. Their results
using the TEM indicators for diagnosing DIC showed that the
sensitivity of the TEM indicators for the diagnosis of DIC
was better. The CI is a composite index of coagulation, which
can reflect the overall coagulation status of the body. This
study showed that the CI values of patients in the death group
were lower than those in the nondeath group. The difference
between the two groups was statistically significant (P =
.015). However, the CI of both groups was within the normal
reference range, which reflected the lower ability of patients
in the infected death group to clot than in the nondeath group.
The correlation study between CI and PCT showed a weak neg-
ative correlation (r = −0.108, P = .010). E is the elasticity
constant, and MA can calculate the maximum amplitude of E
through the formula. The value of E in the death group in this
study was lower than that in the nondeath group, and the differ-
ence between the two groups was statistically significant (P=
.003). This study is consistent with the results of the MA test.
TPI is a platelet kinetic index, an index used to describe the
clot’s kinetic potential.34,35 There was a statistically significant
difference in TPI’s comparison between the two groups in this
study (P = .001). The TPI level was significantly higher than
the reference range (6–15) in both groups. The other perfor-
mance of the TEG assay indicators proved that the infected
patients had abnormal coagulation function.

We then did a diagnostic analysis of several TEG factors
related to death in infected patients. The results showed that
all the indicators had a low sensitivity (the highest was K
value, with a sensitivity of only 48.96%). Still, all these

Table 4. The Diagnostic results of the Thromboelastography Factor.

Factor AUC SE 95% CI Sensitivity Specificity Youden AC Z P

R 0.526 0.037 0.478–0.574 32.32 84.34 0.167 7.8 0.707 .480
K 0.600 0.035 0.552–0.647 48.96 70.30 0.193 1.8 2.848 .004
Angle 0.580 0.035 0.531–0.627 31.31 87.27 0.186 56.3 2.255 .024
MA 0.597 0.036 0.549–0.644 35.35 86.06 0.214 54.2 2.709 .007
CI 0.581 0.036 0.533–0.629 31.25 85.76 0.170 −2.1 2.283 .022
TMA 0.525 0.034 0.477–0.574 14.14 94.55 0.087 31.6 0.750 .453
E 0.597 0.036 0.549–0.644 35.35 86.06 0.214 118.3 2.704 .007
TPI 0.609 0.035 0.561–0.655 38.38 84.24 0.226 27.5 3.079 .002

Abbreviations: AUC: Area Under Curve; SE: Standard Error; AC: Associated criterion; CI, coagulation index; TMA, time to MA; TPI, platelet kinetic index.

Figure 4. The AUC diagnostic results of the TEG parameter.
Abbreviations: AUC, area under the curve; TEG,
thromboelastography.
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factors had a high diagnostic specificity (Table 4). We then
combined all the indicators into a diagnostic model and com-
bined CRP and PCT for further diagnostic treatment. The
results showed that the model combined with both hands had
the average diagnostic effect (PCT was the indicator with the
largest AUC area, CRP was the indicator with the best sensitiv-
ity, and the TEG model was the best specificity). The above
study showed that although each TEG indicator’s specificity
and the combined model were high in predicting patient
death, the sensitivity was low. Besides, the TEG model com-
bined with CRP and PCT was less effective.

Multivariate regression analysis showed that increased gran-
ulocyte count, increased PDW values, SOFA score, and abdom-
inal infection were independent risk factors for poor prognosis
in infected patients. Thrombocytopenia is associated with
increased mortality in patients in the intensive care unit
(ICU). A study by Cengizhan Sezgi et al.36 in 175 patients
treated in the ICU showed that levels of leukocytes, mean plate-
let volume (MPV), and PDW decreased in patients in the non-
death group compared to admission levels; in the death group,
admission MPV and PDW levels increased while levels of
platelet count decreased. Zhang et al.37 showed that the platelet
index is a new predictor of in-hospital mortality in ICU patients;

higher MPV and PDWwere associated with an increased risk of
patient death, while a decrease in plateletcrit was associated
with an increased risk of death. These studies are consistent
with our findings. The multivariate regression analysis shows
that the infected patients cause an inflammatory response in
the body and at the same time trigger the development of disor-
ders of coagulation balance in the patient’s body. Therefore,
this study provides a new perspective on infected patients’ clin-
ical prognosis by analyzing baseline data of the detection of
each parameter of TEG, CRP, and PCT from 431 patients
with acute infections and using TEG to explore the relationship
between patients’ coagulation function and death.
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Table 5. Diagnosis Results Between Different Combination Factors.

Factor AUC SE 95% CI Sensitivity Specificity Youden AC Z P

CRP 0.655 0.030 0.608–0.700 75.76 50.30 0.261 29.3 5.225 <.001
PCT 0.756 0.028 0.712–0.795 72.73 72.29 0.450 0.27 9.187 <.001
TEG 0.593 0.036 0.545– 0.640 38.54 82.73 0.213 −2.15 2.578 .010
TEG+CRP 0.689 0.031 0.643–0.733 70.83 61.52 0.324 −1.41 6.194 <.001
TEG+ PCT 0.669 0.033 0.622–0.713 53.13 77.88 0.310 −1.27 5.119 <.001
SOFA 0.699 0.030 0.654–0.742 69.70 59.04 0.287 2.00 6.634 <.001

Abbreviations: AUC, Area under the Curve; SE, Standard error; AC, Associated criterion; CRP, C-reactive protein; PCT, Procalcitonin; TEG, Thromboelastogram.

Figure 5. The result of the AUC between the TEG model, CPR,
CRP, and SOFA scores.
Abbreviations: AUC, area under the curve; TEG,
thromboelastography; CRP, C-reactive protein, CPR, C-reactive
protein values.
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