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Abstract. Application values of thromboelastography (TEG) 
in dynamic monitoring of coagulation parameters of sepsis 
patients were investigated. Eighty-one patients with sepsis 
who were admitted to the ICU department of the General 
Hospital of Ningxia Medical University from April 1, 2015 
to December 31, 2015 were collected. Clinical data of the 
patients were collected. Data were compared using 5 grouping 
methods: i) the 81 patients were divided into the sepsis group 
(n=45) and sepsis shock group (n=36); ii)  patients were 
divided into two groups: group A (APACHE II score ≤13, 
n=51); group B (APACHE II score >13, n=30); iii) according 
to Disseminated Intravascular Coagulation Diagnosis Integral 
System (CDSS), patients were divided into non-disseminated 
intravascular coagulation (DIC) group (CDSS <7 points) and 
DIC group (CDSS ≥7 points); TEG indexes were compared 
between the two groups; iv) correlation between TEG indexes 
and Sequential Organ Failure Assessment (SOFA) scores was 
analyzed; v) patients were divided into survival group and non-
survival group and correlations between TEG indicators and 
prognosis were analyzed. At 6 h after ICU entry, compared 
with sepsis group, R value and K  time were significantly 
increased, LY30 was also increased, while MA value, coagula-
tion index (CI), and α angle were significantly decreased in the 
septic shock group (P<0.05). At 6 h after ICU entry, compared 
with sepsis group, R value and K  time were significantly 
increased, while MA value, CI, and α angle were significantly 
decreased in the septic shock group (P<0.05). Compared with 
the non-DIC group, the DIC group had prolonged K time, 
decreased α angle, increased R value, and decreased CI and 
MA value (P<0.05). With increase of SOFA scores, R value 
and K value increased significantly, and α angle, MA value, 

and CI decreased significantly (P<0.05). According to TEG, 
platelet function and fibrinogen function of DIC patients were 
significantly reduced, and the body showed hypocoagulability.

Introduction

Sepsis refers to an unregulated host response caused by an 
infection, resulting in life-threatening organ dysfunction. 
Conditions of sepsis usually progress rapidly and the prognosis 
is poor. Sepsis is the main cause of death in ICU (1). Abnormal 
coagulation system is considered as one of the important 
mechanisms of the occurrence and development of sepsis and 
multiple organ dysfunction syndrome (2). With the progres-
sion of sepsis, the presence of coagulopathy and coagulation 
dysfunction is an independent factor affecting the outcome of 
the disease (3). Abnormality of various coagulation function 
indicators such as D-dimer, platelet count (PLT), prothrombin 
time (PT), activated partial thromboplastin time (APTT), and 
fibrinogen (FIB) was closely correlated with the severity of 
sepsis (4).

Thromboelastography (TEG) is a simple, cytological-based 
coagulation test that has the advantages of short measurement 
time, low blood use, and unaffected heparin. TEG can trace the 
coagulation process of the body as a form of a graph, which can 
more intuitively reflect the interaction of various substances 
in the blood coagulation process (5). TEG reflects the whole 
process from the beginning of coagulation to the dissolution 
of blood clots through R values, K value, Angle, MA, compre-
hensive coagulation index (CI) and LY30. Those factors reflect 
changes in clotting factors, platelets, fibrin, and fibrinolysis 
at various stages of coagulation. As a result of the effect, the 
overall functional status of all substances participating in the 
clotting process is monitored (6). Studies have confirmed that 
the MA value in TEG testing is a comprehensive assessment of 
the quantity and function of FIB and platelets involved in blood 
clot formation and can effectively reflect the functional status 
of platelets (7,8). Both the α-angle and K-time are indicators of 
FIB function, so the changes in FIB function can be analyzed 
based on α-angle and K-time. Previous findings have shown 
that monitoring patients' coagulation parameters and TEG 
parameters can help determine the prognosis and severity of 
the disease (9). TEG is easy to operate and the graphic is easy 
to understand. The schematic diagram and diagnostic tree of 
the TEG are shown in Figs. 1 and 2.

TEG in the monitoring of coagulation changes in 
patients with sepsis and the clinical significance

WENYAN ZHOU1*,  WENJIE ZHOU1*,  JIJIA BAI1,  SHENMAO MA2,  QINFU LIU1  and  XIGANG MA1

1Department of Intensive Care Unit and 2Resident Standardized Training Base,  
General Hospital of Ningxia Medical University, Yinchuan, Ningxia 750004, P.R. China

Received June 11, 2018;  Accepted January 22, 2019

DOI: 10.3892/etm.2019.7342

Correspondence to: Dr Xigang Ma, Department of Intensive Care 
Unit, General Hospital of Ningxia Medical University, 804 Shengli 
South Street, Yinchuan, Ningxia 750004, P.R. China
E-mail: nyfyicu@163.com

*Contributed equally

Key words: sepsis, thromboelastography, scoring, disseminated 
intravascular coagulation, prognosis

https://www.spandidos-publications.com/10.3892/etm.2019.7342
https://www.spandidos-publications.com/10.3892/etm.2019.7342


ZHOU et al:  TEG IN PATIENTS WITH SEPSIS3374

Findings have shown that TEG can provide a more 
comprehensive assessment of coagulation status in patients 
with sepsis and can more sensitively detect abnormal coagu-
lation (10). Coagulation disorders in patients with sepsis are 
complex and variable, disseminated intravascular coagulation 
(DIC) may occur and the prognosis is poor. However, DIC is 
an intermediate link not an independent disease in the complex 
pathological process of many diseases. Clinical manifesta-
tions of DIC are complex and very diverse. Basic diseases 
and clinical manifestations are the basis for the diagnosis 
of DIC. Any single laboratory index used for DIC diagnosis 
has significant limitations. It has been shown that TEG can 
identify hypocoagulable states in patients with severe sepsis 
and hypercoagulative states in non-DIC patients with severe 
sepsis  (11). In addition, the maximum amplitude (MA) of 
thromboelastometry in patients with severe sepsis in ICU 
stayed constant for several days, and the MA of hypocoagu-
lable states independently predicted 28-day mortality (12). In 
patients with severe sepsis, changes in TEG variables suggest 
that progressively worsening hypocoagulation is associated 
with the risk of death and bleeding (13).

At present, the Acute Physiology, Age and Chronic Health 
Evaluation (APACHE II) system II is the most widely used 
method for assessing the condition and prognosis of critically 
ill patients. APACHE  II scores can be used to assess the 
severity of the disease and has a certain value for prediction 
of prognosis and mortality risk (14,15). Higher APACHE II 
scores indicate heavier disease, worse prognosis and higher 
mortality rate (16).

Previous findings have shown that  (17,18), APACHE II 
score and Sequential Organ Failure Assessment (SOFA) can 
be used to effectively evaluate the prognosis of critically ill 
patients, and those factors are closely correlated. With the 
update of the definition of sepsis (Sepsis-3), the concept of 
quick Sequential Organ Failure Assessment (qSOFA) and 
systemic inflammatory response syndrome (SIRS) have been 
proposed. However, SOFA remains the most reliable method 
for the diagnosis of sepsis (19). Furthermore, the accuracy of 
predicting in-hospital mortality of SOFA is higher than that 
of SIRS or qSOFA scores when adult patients with suspected 
infections in ICU showed a SOFA score ≥2 (20).

For this study, clinical data of 81 patients with sepsis were 
collected. The patients were grouped and TEG data were 
compared to observe changes in coagulation function. The 
purpose of this study was to investigate the correlation between 
TEG indicators and the severity of sepsis and provide a theoret-
ical basis for the early detection and treatment of coagulopathy.

Patients and methods

Patients. The present study used a prospective research 
method to collect clinical data of coagulation in 81 patients 
with sepsis who were admitted to the Department of Intensive 
Care, General Hospital of Ningxia Medical University 
(Yinchuan, China) from April 1, 2015 to December 31, 2015. 
Inclusion criteria were: i)  ICU sepsis patients admitted to 
General Hospital of Ningxia Medical University from April, 
2015 to December,  2015; ii)  conformity to the diagnostic 
criteria for sepsis and septic shock (refer to 2016 International 
Guidelines for Treatment of Sepsis and Septic Shock) (21); 

iii) age ≥18 years. Exclusion criteria: i) patients with incom-
plete records of medical records; ii)  patients with acute 
cardiovascular and cerebrovascular diseases, liver cirrhosis, 
congenital coagulation disorder, organ transplantation, blood 
system diseases, hypersplenism or chronic renal insufficiency 
or patients needing kidney replacement therapy, long-term 
radiotherapy and chemotherapy.

The study was approved by the Ethics Committee of General 
Hospital of Ningxia Medical University. Signed informed 
consent was obtained from the patients or the guardians.

Grouping method. According to the 2016 International 
Guidelines for Treatment of Sepsis and Septic Shock, patients 
were divided into sepsis and septic shock groups (diagnostic 
criteria are shown in Fig. 3). TEG indicators of the two groups 
at the time of ICU entry and 6 h after ICU entry were compared. 
According to the median APACHE II score within 24 h after 
ICU admission, the patients were divided into two groups: 
group A (APACHE II score ≤13, n=51); group B (APACHE II 
score >13, n=30), TEG indicators were compared between 
the two groups. According to the Disseminated Intravascular 
Coagulation Diagnosis Integral System (CDSS), the patients 
were divided into non-DIC group (CDSS <7 points) and DIC 
group (CDSS ≥7 points), and TEG indexes were compared 
between the two groups. Correlations between TEG indexes 
and SOFA scores of 81 patients at the time of ICU entry 
were analyzed. Patients were divided into survival group and 
non‑survival group and correlations between TEG indicators 
and prognosis were analyzed.

Survey contents (using self-made questionnaires to collect 
case data for statistical analysis). General conditions: patient's 
age, sex, presence of underlying disease, number of ICU 
stays, total days of hospitalization, diagnosis, and prognosis. 
Monitoring indicators: coagulation function (PT, APTT, FIB, 
TT, FDP, DD, 3P test) and thrombo-elastogram parameters (R, 
K, MA, α, CI), LY30 value and PLT at the time of admission 
to the ICU and 6 h after admission. According to the diag-
nostic criteria of sepsis and septic shock group APACHE II 
scoring was performed within 24 h. Grouping was performed 
according to median APACHE  II score. DIC scores were 
calculated according to CDSS and grouped according to DIC 
scores. SOFA score and TEG index grouping and prognostic 
grouping were also performed.

Normal reference values. Routine coagulation monitoring: 
APTT, 27.6-34.3 sec; TT, 10.3-16.6 sec; PT, 9.9-12.8 sec; PTA, 
70-130%; FIB, 2.0-4.6 g/l; DD, <1.5 mg/l, FDP, 0-5 µg/ml. 
Blood routine: PLT, 100-300x109/l; PCT, 0.114-0.282%; PLCR, 
13-43%; MPV, 7.6-13.2 fl; PDW, 9.0-17.0 fl. Thromboplasty 
index: R value, 5-10 min; MA value, 50-70 mm; α angle, 
53-72 deg; K time, 1-3 min; CI, -3 to 3; LY30, -3-4.0%.

Statistical analysis. SPSS 17.0 statistical software (SPSS, Inc., 
Chicago, IL, USA) was used to process all the data. Normal 
distribution data were expressed as mean ± standard deviation. 
Mann-Whitney test was used for comparison between groups. 
Pearson rank was used for correlation analysis between two 
variables. P<0.05 was considered to indicate a statistically 
significant difference.
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Results

Patients. Age range of the 81 sepsis patients was 19-84 years 
and the average age was 59.14±13.42  years. The patients 
included 52 males (64.2%) and 29  females (35.8%). There 
were no significant differences in the patient's sex, age and 
other basic data among sepsis group, APACHE II score group, 
DIC group, TEG index and SOFA score correlation group and 
prognosis group (Tables I-III).

Comparison of TEG parameters between patients with sepsis 
and septic shock. At the time of ICU entry, compared with 
sepsis group, K time in septic shock group was significantly 
longer than that of sepsis group (Fig. 4B), and the angle α, 
MA value and CI decreased significantly (Fig. 4C,D,F), while 
LY30 increased significantly (Fig. 4E). After 6 h, ICU entry, 
compared with sepsis group, R value and K time of the septic 
shock group were significantly prolonged (Fig. 4A and B), 
while the MA  value, CI, and α  angle were significantly 

Figure 1. Diagram of TEG. TEG, thromboelastography.

Figure 2. Diagnostic tree of the TEG. R time, refers to the time from the start to the amplitude of 2 mm in TEG image. The R time reflects the process of 
coagulation initiation. The prolonged R value represents the lack of clotting factor in the body, indicating a hypocoagulable state, and conversely indicating 
a hypercoagulable state in the body. K time, refers to the time between the amplitude of 2 and 20 mm in the TEG image. K time reflects the rate of blood 
clot formation and is an indicator of FIB function. The prolongation of K time suggested that the function of FIB was reduced, and on the contrary, it meant 
that FIB was hyperfunctioning. α angle is the slope from R to K in the TEG image. K time and α angle reflect the common effect of fibrin and platelets 
on the beginning of clot formation. The MA value reflects the maximum hardness or strength of the clot formation. The main manifestation is the platelet 
aggregation function, which can also reflect the stability of the thrombus. The increase of MA value indicates that the platelet function is hyperactive, and 
vice versa is the reduced platelet function. CI is a comprehensive coagulation that reflects the overall state of coagulation. Normal value of CI is between 
-3 and 3; CI <-3 indicates hypocoagulable state, and conversely suggests a hypercoagulable state. LY30 refers to the percentage of fibrinolysis 30 min after 
the clot reached maximum intensity and indicates the rate of fibrinolysis. TEG, thromboelastography; FIB, fibrinogen; MA, maximum amplitude; CI, 
coagulation index.
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decreased  (Fig.  4C,D,F), and LY30 was significantly 
increased (Fig. 4E).

APACHE II score grouping and TEG index comparison
TEG test indicators at ICU entry. Compared with group A, 
group B had longer K value, lower MA value, lower CI index 

and lower LY30 (P<0.05). TEG test indicators at ICU entry are 
shown in Table IV.

Table I. Sepsis groups (mean ± standard deviation).

	 Sepsis group	 Septic shock group
Basic data	 (n=45) 	 (n=36)

Age	 58.71±12.36	 59.67±14.78
Sex	 31 males	 21 males
	 14 females	 15 females
APACHE Ⅱ score	 10.7±0.5	 17.2±5.9

APACHE, Acute Physiology, Age and Chronic Health Evaluation.

Table II. APACHE Ⅱ score groups (mean ± standard deviation).

Basic data	 Group A (n=51)	 Group B (n=30)

Age	 56.18±13.14	 64.17±12.55
Sex	 33 males	 19 males
	 18 females	 11 females

APACHE, Acute Physiology, Age and Chronic Health Evaluation.

Table III. DIC and non-DIC groups (mean ± standard deviation).

	 Non-DIC group	 DIC group
Basic data	  (n=64)	  (n=17)

Age	 59.70±13.17	 57.00±14.55
Sex	 37 males	 15 females
	 27 females	 2 females

DIC, disseminated intravascular coagulation.

Figure 3. Diagnostic criteria for sepsis and septic shock. SOFA, Sequential Organ Failure Assessment.

Table IV. APACHE II score grouping and TEG index (± stan-
dard deviation) at admission (mean ± standard deviation).

TEG indexes	 Group A	 Group B	 P-value

R value (min)	 6.39±2.57	 9.54±4.90	 0.087
K value (min)	 2.60±1.48	 3.79±2.94	 0.013a

α angle (deg)	 56.18±13.36	 44.01±16.75	 0.055
MA value (mm)	 60.59±9.69	 54.14±13.07	 0.022a

CI 	 -1.29±3.66	 -5.61±6.45	 0.019a

LY30 (%)	 0.79±2.24	 0.37±0.57	 0.030a

Compared with group A, group B had prolonged K value, decreased 
MA value and CI and lower LY30 (P<0.05), (aP<0.05). APACHE, 
Acute Physiology, Age and Chronic Health Evaluation; TEG, throm-
boelastography; MA, maximum amplitude; CI, coagulation index.
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TEG test indicators at 6 h after ICU entry  (Table V). 
Compared with group A, R value was prolonged, CI decreased, 
MA  value decreased, K  time was prolonged and α  angle 
decreased in group B (P≤0.05; P≤0.01).

Comparison of DIC grouping and TEG indicators. The 
comparison of DIC grouping and TEG indicators is shown 

Figure 4. Comparison of TEG detection parameters between sepsis and septic shock groups. TEG test indicators for patients with sepsis in ICU; TEG test indi-
cators for the patients with septic shock in ICU. A1, TEG indicators of sepsis patients in ICU at 6 h after admission. B1, TEG indicators of septic shock patients 
in ICU at 6 h after admission. (A) R value, (B) K time, (C) α angle, (D) MA value, (E) LY30, and (F) CI (*P≤0.05; **P≤0.01). TEG, thromboelastography; MA, 
maximum amplitude; CI, coagulation index.

Table V. APACHE II score grouping and TEG index at 6  h 
after admission (mean ± standard deviation).

TEG indexes	 Group A 	 Group B	 P-value

R value (min)	 6.31±2.56	 8.29±4.26	 0.017a

K value (min)	 2.36±1.70	 3.54±2.66	 0.035a

α angle (deg)	 59.20±12.33	 47.98±17.17	 <0.001b

MA value (mm)	 60.65±8.68	 56.9±12.75	 0.021a

CI	 -0.90±3.53	 -3.60±6.11	 0.001b

LY30 (%)	 3.59±15.13	 3.52±10.89	 0.172

APACHE, Acute Physiology, Age and Chronic Health Evaluation; 
TEG, thromboelastography; MA, maximum amplitude; CI, coagula-
tion index. aP≤0.05; bP≤0.01.

Table VI. DIC grouping and TEG indicators (mean ± standard 
deviation).

Coagulation	 Non-DIC group	 DIC group
indicators	  (n=65)	  (n=16)	 P-value

MA value (mm)	 60.69±8.92	 49.24±12.1	 0.001b

K value (min)	 2.78±1.63	 4.73±4.08	 0.017b

R value (min)	 6.51±2.65	 7.83±2.36	 0.036a

α angle (deg)	 55.46±13.84	 45.77±14.58	 0.025a

CI	 -1.46±3.70	 -5.17±5.08	 0.006b

LY30 (%)	 0.64±1.73	 1.70±2.78	 0.056

Compared with the non-DIC group, R and K times was prolonged, CI 
and MA indexes decreased and α angle decreased (P<0.05). (aP≤0.05; 
bP≤0.01). DIC, disseminated intravascular coagulation; TEG, throm-
boelastography; MA, maximum amplitude; CI, coagulation index.
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in Table VI. The results showed that compared with non‑DIC 
group, the median R value of TEG was prolonged, and CI index 
was decreased in DIC group, indicating that the body was in a 
state of hypocoagulation. MA value was decreased, indicating 
that platelet function was decreased. K time was prolonged, 
and α angle was decreased, suggesting that fibrinogen function 
was decreased.

Correlation analysis between SOFA scores and TEG indica-
tors. With the increase of SOFA scores, R value and K time 
increased significantly  (Fig.  5A  and  B), while α  angle, 
MA value, and CI decreased significantly (Fig. 5C-E). Fig. 5F 
shows that there is no significant correlation between SOFA 
score and LY30. In this group, a correlation study of PLTs and 
TEG indicators was also performed. It was found that with 
the decrease of PLT, R value, K value, and LY30 decreased 
significantly (Fig. 6A,B,F), while α angle, and MA value and 
CI increased significantly (Fig. 6C-E) (P<0.05).

Prognostic groups and TEG indicators. Prognostic groups 
and TEG indicators are shown in Table VII. No statistical 
significance was found between prognostic groups in TEG 
indicators at the time of ICU entry and 6 h after ICU entry.

Figure 5. Correlation analysis of SOFA scores and TEG indicators. (A) R values, (B) K value, (C) α angle, (D) MA value, (E) CI indicators, and (F) LY30. 
(*P≤0.05; **P≤0.01). SOFA, Sequential Organ Failure Assessment; TEG, thromboelastography; MA, maximum amplitude; CI, coagulation index.

Table VII. Prognosis and TEG index (mean ± standard devia-
tion).

Coagulation index	 Survival	 Death	 P-value

MA value (mm)	 58.48±10.40	 58.20±11.78	 0.841
K value (min)	 3.12±2.24	 3.33±3.20	 0.937
R value (min)	 6.59±2.42	 7.57±3.38	 0.301
α angle (deg)	 53.26±14.29	 57.77±15.45	 0.640
CI	 -2.08±4.06	 -2.69±5.13	 0.733
LY30 (%)	 0.91±2.15	 0.57±1.22	 0.851
MA 1 (mm)	 15.63±4.03	 58.49±13.36	 0.715
K 1 (min)	 3.10±2.41	 2.87±2.47	 0.480
R 1 (min)	 7.46±3.80	 8.57±3.56	 0.118
α angle (deg)	 52.84±16.54	 51.35±16.58	 0.711
CI	 -2.50±5.31	 -3.64±5.31	 0.359
LY30 1 (%)	 0.46±1.14	 1.15±2.41	 0.118

No statistical significance was found between prognostic groups in 
TEG indicators at the time of ICU entry and 6  h after ICU entry. 
TEG, thromboelastography; MA, maximum amplitude; CI, coagula-
tion index.
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Discussion

Sepsis is the leading cause of death in critically ill patients 
worldwide. Pathogenesis of this disease remains unclear and 
efforts are being made on the diagnosis and treatment of this 
disease. An increasing number of studies have shown that the 
activation of the coagulation system and microcirculatory 
dysfunction play a very important role in the occurrence and 
development of sepsis. It has been shown that coagulation 
disorder is persistent throughout sepsis and is an important 
factor for prognosis (22). Findings of the present study suggest 
that the coagulation disorders in patients with sepsis main have 
the following mechanisms: i) tissue factor induces the produc-
tion of thrombin through an exogenous coagulation pathway, 
thus FIB is activated and converted into fibrin, and platelet 
activation aggregates (23); ii) impaired systemic physiological 
anticoagulant system, such as the lack of activated protein C, 
antithrombin III, and tissue factor pathway inhibitors, causes 
downregulation of anticoagulation (24); iii) disturbance of 
the fibrinolytic system occurs, and the concentration of plas-
minogen activator inhibitor-I in plasma increases, resulting 
in the closure of the fibrinolytic system (10), which leads to 
decreased fibrinolysis. Activation of the coagulation system 

and the subsequent downregulation contribute to the disorder 
of coagulation in patients with sepsis. Inflammatory response 
interacts with disturbance of coagulation to cause organ 
dysfunction. Therefore, timely monitoring of coagulation 
changes and early treatment of coagulopathy can block the 
deterioration of sepsis. At present, the coagulation function 
monitoring methods commonly used in clinical practice 
include traditional coagulation function testing and TEG 
tests. Traditional coagulation test can only evaluate part of the 
clotting system and cannot truly reflect the blood coagulation 
balance in the body. TEG has obvious advantages in reflecting 
the effects of plasma components and cellular components on 
blood clotting at different stages of coagulation, assessing the 
overall blood coagulation, and determining coagulation factor 
function.

The TEG test can convert the kinetic process of coagulation 
to a tracing curve, which can more intuitively reflect the inter-
action of various substances in the coagulation process (25). 
Changes in clotting factors, platelets, fibrin, and fibrinolysis 
at various stages of coagulation, as well as the state of the 
substances involved in the coagulation process, can all be 
well reflected by the TEG test (7). The main parameters of the 
TEG test include coagulation reaction time (R value), CI, MA, 

Figure 6. Correlation analysis of PLT and TEG indicators. (A) R value, (B) K time, (C) α angle, (D) MA value, (E) CI indicators, and (F) LY30. (*P≤0.05; 
**P≤0.01). PLT, platelet count; TEG, thromboelastography; MA, maximum amplitude; CI, coagulation index.
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coagulation rate (α angle), and kinetics of clot development 
(K values). TEG has been widely used clinically, especially in 
cardiovascular surgery, organ transplant surgery, blood trans-
fusion, anticoagulation and antiplatelet therapy.

The current study shows that an increase of severity of 
disease is accompanied by an increase of APACHE II score. 
The extent of coagulation disorders is positively correlated 
with the severity of the disease. In this study, 81 patients 
were divided into different groups according to five grouping 
method.

Based on the 2016 International Guidelines for the 
Treatment of Sepsis and Septic Shock, patients were divided 
into sepsis group and septic shock group, and TEG indicator at 
the time of ICU entry and 6 h after ICU entry were compared. 
At the time of ICU entry, compared with sepsis group, K time 
in septic shock group was significantly longer than that of 
sepsis group, and the angle α, MA value and CI decreased 
significantly, while LY30 increased significantly, indicating 
that patients in septic shock group exhibited hypocoagulable 
states, platelet and FIB functions were reduced, and fibrino-
lysis progressed. At 6 h after ICU entry, compared with sepsis 
group, R value and K time of the septic shock group were 
significantly prolonged, while the MA value, CI, and α angle 
were significantly decreased, and LY30 was significantly 
increased, indicating that patients in the shock group showed 
hypocoagulation, and platelet function and FIB function were 
significantly reduced. This set of results shows that the degree 
of disorder in coagulation function of patients is positively 
correlated with the severity of sepsis. When sepsis occurs, 
bacteria and endotoxins stimulate vascular endothelial cells, 
activate the release of various cytokines, coagulation factors, 
and vasoactive substances, activate platelet aggregation, and 
condense TXB2 and cytokines, leading to tissue ischemia, 
hypoxia, the formation of micro-thrombosis, damage to the 
vascular endothelium, inhibited anticoagulation system and 
fibrinolytic system, microcirculation disorders, and ultimately 
the development of septic shock  (26). Results obtained in 
this study are in accordance with the law of occurrence and 
development of coagulation in sepsis. The specific coagulation 
status reflected in TEG is prolongation of K and the decrease 
of α angle suggested a decrease in FIB function, a decrease 
in MA value suggested a decrease in platelet function, and 
a decrease in CI suggested a tendency toward hypocoagula-
bility. This reflects the complete picture of coagulation, which 
is also an advantage of TEG. Traditional coagulation function 
test does not reflect the status of platelet and FIB function, 
but only reflects the quantitative changes. Results of this group 
study showed that the more severe the condition of patients 
with sepsis, the greater the degree of coagulation disorders. 
Clinical monitoring of coagulation function, and timely and 
effective treatment may block or delay the occurrence and 
development of sepsis.

APACHE II score as an internationally recognized system 
for evaluating the condition of critically ill patients can be 
used to perform more comprehensive assessments of the 
severity of the illness (27). The higher the APACHE II score 
is, the more severe the patient condition is and the higher 
the mortality rate will be. On the contrary, the lower the 
APACHE II score is, the less severe the patient's condition is, 
and the better the prognosis of such a patient is (28). Therefore, 

APACHE II score is positively related to the severity and 
mortality of the disease (29), so it is widely used clinically. 
The second grouping method in this study was based on the 
median APACHE II score. Eighty-one patients were divided 
into group A (APACHE II score ≤13 points) and group B 
(APACHE II score >13 points), and statistical analysis was 
performed on TEG scores at the time of ICU entry and 6 h 
after ICU entry. At the time of ICU entry, compared with 
group A, the K time was significantly prolonged, MA value, 
and CI were significantly decreased in group B. At 6 h after 
ICU entry, compared with sepsis group, R value and K time 
were significantly increased, while MA value, CI and α angle 
were significantly decreased in septic shock group. These data 
suggest that as the APACHE II score increases, the body's 
hypocoagulable state becomes more pronounced, and fibrin and 
platelet function declines. This shows that the severity of the 
disease is positively correlated with the APACHE II score, and 
as the disease progresses, the extent of coagulation disorders 
worsens. In this process, TEG test can reflect whether there is 
consumption of coagulation factors and whether the function 
of clotting factors is reduced, thereby more fully reflecting the 
overall coagulation state of the patient.

Coagulation dysfunction in patients with sepsis is compli-
cated and changeable, and there are many influencing factors. 
Patients with sepsis are prone to DIC and, in the event of DIC, 
the prognosis is usually poor. However, DIC is not an indepen-
dent disease, but is an intermediate link in the pathological 
process of multiple complex diseases. This dynamic change 
of process is rapid, clinical symptoms are hidden, and the 
evaluation ability of diagnostic indicators is limited, which 
brings great difficulties to the clinical identification of DIC. 
Primary disease and clinical manifestations are the basis of 
the diagnosis of DIC. On this basis, laboratory indicators need 
to be comprehensively evaluated. Any single laboratory index 
used to evaluate the process of coagulation and diagnosis of 
DIC has great limitations (30-33). Gold standard for the diag-
nosis of DIC is lacking. In recent years, experts from Japan, 
Europe, and the United States have successively proposed 
multi-indicator DIC integral diagnostic systems, those systems 
mainly include Japanese Society of Emergency Medicine 
system, the Japanese Ministry of Health and Welfare system, 
and the International Thrombosis and Hemostasis Association 
system. However, the accuracy and practicality of these three 
standards are still widely controversial. The scope of current 
diagnostic scoring system, inclusion criteria, and the boundary 
value classification of indicators are still open to question, and 
accurate diagnosis of DIC is still a difficult task.

In 2017, the Chinese Medical Association Hematology 
Branch Thrombosis and Hemostasis Group established the 
China Disseminated Intravascular Coagulation Diagnosis 
Score System (CDSS) through a multi-center, large-scale 
retrospective and prospective study, making the DIC diag-
nostic criteria more in line with conditions in China. The 
third grouping method in this study was to collect labora-
tory indicators of 81 patients when they entered the ICU. 
According to the CDSS, they were divided into non-DIC 
group (CDSS <7 points) and DIC group (CDSS ≥7 points). 
TEG indicators were compared and results showed that 
compared with the non-DIC group, R time was prolonged and 
CI decreased in DIC group suggesting a hypocoagulable state. 
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Besides, decreased MA values suggested decreased platelet 
function and prolonged K time and decreased α angle suggest 
FIB dysfunction. As known, the current CIs required for the 
diagnosis of DIC are mainly PT, APTT, PLT, FIB, FDP and 
D-dimer. These are quantitative indicators and do not reflect 
the functional status of clotting factors, but TEG detection can 
reflect the function of clotting factors. TEG showed a decrease 
in platelet function and FIB function in DIC group, and it indi-
cated that the body showed a hypocoagulable state, which was 
not possible with traditional coagulation parameters. However, 
this does not mean that the TEG test can replace the tradi-
tional coagulation function test. In clinical work, traditional 
blood coagulation testing methods can be combined with TEG 
testing to comprehensively evaluate the patient's coagulation 
status, thereby assisting diagnosis and guiding treatment.

The newly proposed Sepsis-3 concept leads to the 
emergence of qSOFA concept. qSOFA can help to quickly 
determine the severity of the patient's condition, and it is easier 
to get qSOFA score in the clinic. However, SOFA score may be 
more accurate in reflecting the severity of sepsis. SOFA score 
can be used to assess the evolution of functional impairment in 
various organ systems. The higher the total score is, the greater 
the number of organ system failures are, which indicates that 
more severe condition and higher mortality rate. SOFA scoring 
system is mainly based on six systems including respiratory 
system, nervous system, circulatory system, liver function, 
coagulation system and kidney function, among which the 
evaluation of coagulation system is based on PLT, and there is 
no traditional CI and TEG index available for the evaluation 
of coagulation system. It is well known that the coagulation 
state of patients with sepsis is extremely complicated and 
changeable. It is impossible to represent coagulation function 
by a certain CI, but a comprehensive analysis of the condition 
and test results is required to evaluate coagulation function. 
A number of studies have shown that there is a correlation 
between TEG index and the PLT (34-36). The same conclu-
sion was made in this study (Fig. 6). Therefore, it is proposed 
to analyze the relationship between the TEG index and the 
SOFA score to analyze the coagulation status of patients with 
sepsis. The fourth grouping method of this study was to collect 
the SOFA scores of 81 patients and the TEG index at the time 
of admission. The correlation between SOFA scores and TEG 
parameters was analyzed. Results showed that, as the score of 
SOFA increases, R value increases, and CI decreases signifi-
cantly, suggesting that the body exhibits a hypocoagulable 
state; K value increases significantly and angle of α decreases, 
suggesting a decrease in FIB function; and the decrease in 
MA value indicates reduced function of platelet. Evaluation 
of the coagulation system by the SOFA score is based on the 
number of platelets. This study found that number of platelets 
was closely correlated with TEG indicators. Therefore, it can 
be concluded that TEG can reflect the functional status of clot-
ting factors in patients with sepsis, as well as the overall blood 
coagulation, and it is in accordance with the occurrence and 
development of sepsis. It also shows that TEG can be used to 
determine severity of sepsis.

Eighty-one patients were divided into the survival and 
death groups. Statistical analysis was performed on the TEG 
indicators at the time of admission and 6 h after admission. 
No correlation was found between the TEG indicators and 

the prognosis. The consideration may be associated with the 
sample size. In addition, the pathogenesis of sepsis is extremely 
complicated and remains unclear. Coagulation dysfunction is 
one of the factors in the occurrence and development of sepsis, 
and its own mechanism is also very complicated and affected 
by many factors. Therefore, a single index may not directly 
reflect the prognosis of patients with sepsis.

In conclusion, coagulation disorders in patients with sepsis 
have been confirmed, but the mechanism is still not fully 
understood. Indicators in TEG testing, such as R value, K time, 
α angle, MA value and CI, can help determine the severity 
of the patient's condition. Although the advantage of TEG in 
detecting the function of the coagulation system is more prom-
inent, it still cannot replace the traditional coagulation test 
and PLT test. It is necessary to combine these three methods 
to make a comprehensive analysis and accurately reflect the 
coagulation status of patients with sepsis, thereby achieving 
timely and effective treatment. Close attention should be paid 
on changes in the blood coagulation system in patients with 
sepsis. Traditional coagulation tests, routine blood tests, and 
TEG tests should be combined to comprehensively determine 
coagulation status in patients with sepsis, so as to make early, 
comprehensive, accurate, and objective diagnosis.

The patient experienced obvious hypocoagulable state, FIB 
function and platelet function decline according to TEG, from 
the sepsis to septic shock process, and those conditions became 
worse with the increase of the severity of disease. Moreover, 
platelet function and FIB function of DIC patients were signifi-
cantly reduced, and the body showed hypocoagulability.
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