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Objective: Exploring the application value of thromboelastography (TEG) and

four coagulation indicators in the risk assessment of thromboembolism (TE) in

cancer patients.

Methods: Retrospectively analyzed the clinical data of 160 cancer patients.

Among them, 45 patients experienced thromboembolism (TE group) and 115

patients did not experience thromboembolism (non-TE group). We analyzed the

levels of TEG and coagulation indicators in the two groups of patients and the

risk factors for TE in cancer patients.

Results: The Angle and MA of the thromboembolic group were significantly

higher than those of the non-TE group, whereas K and R were significantly lower

than those of the non-TE group (P < 0.05). D-dimer (D-D) and fibrinogen (FIB)

levels in the thromboembolic group were significantly higher than those in the

non-TE group, while activated partial thromboplastin time (APTT), prothrombin

time (PT), and platelet count (PLT) were significantly lower than those in the

non-TE group (P < 0.05). Binary logistic regression analysis confirmed that angle,

maximum amplitude (MA), K, R, D-D, APTT, PT, and PLT were all important

influencing factors for the occurrence of TE in cancer patients (P < 0.05).

Conclusions: TEG and coagulation index level detection have high application

values in the risk assessment of TE in cancer patients.
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Introduction

Cancer has a high incidence worldwide, with rates continuing to rise due to

environmental, lifestyle, and genetic factors (1). The increasing incidence of cancer

directly correlates with an elevated risk of thromboembolism (TE), which affects around

15% of cancer patients (2). This is particularly concerning given that TE in cancer

patients is associated with a significantly higher mortality rate−2–6 times greater than

in non-TE patients (3, 4). The elevated incidence of TE further exacerbates the risks of

metastasis and adversely affects patient prognosis (5). However, traditional coagulation

tests, which provide limited insight into the dynamic nature of blood coagulation, are

inadequate for comprehensive risk assessment (6). Therefore, there is a pressing need for
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more advanced diagnostic methods to evaluate coagulation

function in cancer patients. Thromboelastography (TEG)

represents a promising tool that allows for a dynamic and

comprehensive evaluation of coagulation status, offering a more

accurate risk assessment for TE in cancer patients (7).

Coagulation factor testing is a commonly used clinical method,

but it can only evaluate partial stages of coagulation, and thus

does not provide a complete picture of coagulation status (8).

Thromboelastography (TEG) is increasingly recognized as a more

comprehensive method for evaluating coagulation function, as it

can dynamically measure the stability, strength, and formation rate

of blood clots (9). TEG allows for the evaluation of fibrinolytic

function, platelet activity, and coagulation factor performance.

Various TEG parameters, such as Angle, K, and MA, have been

shown to correlate with coagulation abnormalities and thrombotic

risk in different clinical settings, such as post-surgical and trauma

patients (10). However, its application in cancer patients, especially

in the context of malignancy-related thromboembolism, remains

underexplored (11). Studies in other clinical areas, such as trauma

and surgery, have demonstrated the potential of TEG to provide

real-time, dynamic insights into blood coagulation, but its role in

cancer patients’ thromboembolism risk assessment is a research gap

that our study aims to address (12).

Therefore, this study aims to investigate whether the

integration of thromboelastography (TEG) and traditional

coagulation indices—such as D-dimer and fibrinogen—can

enhance the prediction of thromboembolism risk in cancer

patients. Addressing this clinical question may help establish a

more dynamic and comprehensive approach to hypercoagulability

assessment in oncology.

Materials and methods

General information

Retrospective selection of records of cancer patients admitted

to our hospital between June 2021 and February 2023. Patients with

TE will be included in the TE group, whereas those without TE will

be included in the non-TE group. Among the enrolled patients, the

most commonly used systemic chemotherapy regimens included:

(1) platinum-based therapies (e.g., cisplatin or carboplatin),

frequently employed for lung, ovarian, and colorectal cancers; (2)

taxane-based therapies (e.g., paclitaxel or docetaxel), widely used

in breast and gynecologic malignancies; (3) combination regimens

such as platinum plus taxane, particularly common in the treatment

of non-small cell lung cancer and ovarian cancer. These regimens

reflect the standard of care for patients with solid cancer in

clinical oncology.

The inclusion criteria were as follows: (1) diagnosis of a

malignant tumor through pathological examination, including

both local and metastatic adenocarcinomas; (2) systemic

chemotherapy treatment during hospitalization or outpatient

management; (3) age ≥ 18 years; and (4) complete clinical and

thromboelastography data available for analysis.

The exclusion criteria were as follows: (1) individuals with

important organ dysfunction, such as kidney and liver, (2)

breastfeeding and pregnant women, (3) individuals receiving

antiplatelet therapy, (4) individuals who had received low

molecular weight heparin (LMWH) or other anticoagulants within

72 h before TEG testing, (5) individuals with congenital coagulation

dysfunction, (6) individuals with immune system disorders, and (7)

individuals with acquired hematological disorders.

Detection method

(1) TEG examination: collect 4ml of fasting venous blood from

the patient, and implement anticoagulation treatment with sodium

citrate (3.2%); place the specimen in a sterile tube containing

kaolin, mix well, and let it stand at room temperature for 5min;

extract 340 µl of mixed whole blood and place it into a regular

reaction cup (containing 20 µl of calcium chloride) for testing;

According to the relevant operating instructions, test with a TEG

detector and record Angle, MA, K, and R. (2) Coagulation index

level detection: collect 4ml of fasting venous blood from the

patient, place it in an anticoagulant tube [containing sodium citrate

(3.2%), centrifuge (3,000 r/min, 15min, centrifuge radius 10 cm)],

take plasma and place it in an EP tube, store it at −80 ◦C for

testing; Perform re dissolution at 37 ◦C before implementation

of testing; using the Japanese SYSMEX CS-5100 fully automatic

blood coagulation analyzer to detect D-D, FIB, APTT, and PT; PLT

was measured using the Chinese Mindary BC-1800 fully automatic

blood cell analyzer.

Observation indicators

(1) TEG indicator level. (2) Coagulation index levels. (3) Risk

factors for TE in cancer patients.

Statistical method

Data were analyzed using SPSS 26.0, quantitative data were

described with (χ̄ ± s), and a t-test was used t-test describe

counting data using frequency and composition ratio (%), using χ
2

Inspection; the risk factors for TE in cancer patients were evaluated

using binary logistic regression, and the predictive value of each

indicator was evaluated through ROC curves; P < 0.05, indicating

a statistically significant difference.

Results

A total of 160 patients were included in this study. Among

them, 87 males and 73 females; there were 45 cases in the

thromboembolic group and 115 cases in the non-TE group. There

was no significant difference in baseline data between the two

groups of patients (P > 0.05; Table 1).

Among all analyzed parameters, thromboelastography (TEG)

indicators showed the most significant differences between groups.

Specifically, Angle (66.76 ± 5.68 vs. 64.3 ± 4.47 ◦, P = 0.011), MA

(67.16± 7.4 vs. 57.97± 4.74mm, P< 0.001),K (1.41± 0.37 vs. 1.96

± 0.66min, P < 0.001), and R (4.76 ± 1.13 vs. 6.57 ± 1.47min, P

< 0.001) differed significantly between the TE and non-TE groups

Frontiers inMedicine 02 frontiersin.org

https://doi.org/10.3389/fmed.2025.1621569
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Huang et al. 10.3389/fmed.2025.1621569

TABLE 1 Comparison of general information between two groups.

General
information

TE group
(n = 45)

Non-TE
group

(n= 115)

t/χ2 P-value

Gender

Male 25 (55.56) 62 (53.91) 0.035 0.851

Female 20 (44.44) 53 (46.09)

Age (year) 59.6± 9.23 60.96± 9.18 0.839 0.403

BMI (kg/m2) 23.87± 2.49 23.59± 2.31 −0.664 0.508

Tumor type

Breast cancer 11 (24.44) 33 (28.7) 1.303 0.728

Lung cancer 17 (37.78) 45 (39.13)

Gastric cancer 9 (20) 15 (13.04)

Colorectal or

other

8 (17.78) 22 (19.13)

Hypertension

No 25 (55.56) 48 (41.74) 2.489 0.115

Yes 20 (44.44) 67 (58.26)

Diabetes

No 36 (80) 85 (73.91) 0.650 0.420

Yes 9 (20) 30 (26.09)

TE= thromboembolism.

TABLE 2 Comparison of TEG indicator levels between two groups.

Group n Angle (◦) MA (mm) K (min) R (min)

TE

group

45 66.76± 5.68 67.16± 7.4 1.41± 0.37 4.76± 1.13

Non-

TE

group

115 64.3± 4.47 57.97± 4.74 1.96± 0.66 6.57± 1.47

t −2.605 −7.728 6.569 8.328

P 0.011 <0.001 <0.001 <0.001

TE= thromboembolism; MA=maximum amplitude.

(Table 2). These results indicate a hypercoagulable profile among

patients with thromboembolism.

In addition to the TEG indicators, several conventional

coagulation parameters also showed statistically significant

differences between the TE and non-TE groups. As shown in

Table 3, the TE group exhibited higher levels of D-dimer (294.49

± 40.77 vs. 231.12 ± 46.23 mg/L, P < 0.001) and fibrinogen (4.22

± 0.99 vs. 3.78 ± 0.74 g/L, P = 0.008), and lower values of APTT

(27.44 ± 3.73 vs. 31.63 ± 4.06 s, P < 0.001) and PT (9.47 ± 2.25

vs. 11.71 ± 1.81 s, P < 0.001). In contrast, the platelet count was

significantly lower in the TE group compared to the non-TE group

(145.82 ± 25.03 vs. 164.35 ± 32.42 ×109/L, P < 0.001). These

findings further support a hypercoagulable state in cancer patients

with thromboembolism.

Perform binary logistic regression analysis with Angle, MA, K,

R, D-D, FIB, APTT, PT, PLT as independent variables and TE in

cancer patients as dependent variables showed that Angle, MA, K,

R, D-D, APTT, PT, and PLT were all important influencing factors

for the occurrence of TE in cancer patients (P < 0.05; Table 4).

The ROC curve analysis results showed that Angle, MA, K, R,

D-D, APTT, PT, and PLT all have high predictive value for TE,

with the predictive value of D-D being the highest (AUC = 0.854;

Figure 1, Table 5).

Discussion

The results of this study showed that Angle, MA, D-D, and FIB

in the thromboembolic group were higher than those in the non-TE

group, while K, R, APTT, PT, and PLT were lower than those in the

non-TE group. Our study identified optimal cut-off values through

ROC analysis, such as D-D >253 mg/L and MA >63.5mm, which

slightly differ from those reported in previous studies (13, 14).

These variations may be attributed to differences in tumor types,

study populations, and the specific TEG instruments used. Thus,

we suggest that future research should validate these thresholds

in different oncological cohorts to ensure broader applicability.

Moreover, our multiple linear regression analysis confirmed that

Angle, MA, K, R, D-D, APTT, PT, and PLT were significant

predictors of thromboembolism in cancer patients. These findings

are consistent with previous clinical studies demonstrating the

predictive value of TEG-derived parameters and coagulation

indices—particularly Angle, MA, and D-Dimer—in identifying

hypercoagulability and TE risk in malignancy (15, 16). This

supports the integration of TEG with conventional coagulation

testing for improved TE risk stratification. In clinical practice,

coagulation function and TEG testing can be performed on cancer

patients to assess the risk of TE, and targeted interventions can be

administered in a timelymanner to reduce the risk of TE and ensure

the effectiveness of disease prognosis (17, 18).

Our findings demonstrate that TEG parameters, particularly

MA and Angle, along with conventional indicators such as D-

Dimer and PT, exhibit significant differences between patients

with and without thromboembolism. The combination of TEG

and traditional coagulation tests improved the risk assessment

of TE in cancer patients. Notably, MA and D-Dimer were

independently associated with TE risk, supporting their potential

utility as biomarkers for hypercoagulability. This integrated

testing approach may facilitate early identification of high-risk

individuals and enable timely anticoagulant interventions, thereby

improving clinical outcomes. This observation aligns with the

known pathophysiology of malignancy-associated thrombosis,

where tumor cells can activate coagulation cascades through

procoagulant factors, inflammatory cytokines, and endothelial

damage (18, 19). TEG, by capturing dynamic clot formation

and strength, complements traditional coagulation tests, offering

a more holistic view of the prothrombotic tendency in these

patients (20).

Several studies have demonstrated the value of coagulation

markers and TEG in assessing thromboembolic risk in cancer

patients. Gezelius et al. (21) confirmed the predictive value of

coagulation indices for venous thromboembolism (VTE) and

prognosis in small cell lung cancer. Lobastov et al. (22) reported

high sensitivity and specificity of coagulation parameters for

predicting postoperative thrombosis in colorectal cancer. However,
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TABLE 3 Comparison of coagulation index levels between two groups.

Group n D-D (mg/L) FIB (g/L) APTT (s) PT (s) PLT (×109/L)

TE group 45 294.49± 40.77 4.22± 0.99 27.44± 3.73 9.47± 2.25 145.82± 25.03

Non-TE group 115 231.12± 46.23 3.78± 0.74 31.63± 4.06 11.71± 1.81 164.35± 32.42

t −8.048 −2.727 5.988 6.563 3.858

P <0.001 0.008 <0.001 <0.001 <0.001

TE= thromboembolism; D-D= D-dimer; FIB= fibrinogen; APTT= activated partial thromboplastin time; PT= prothrombin time; PLT= platelet count; s= second.

TABLE 4 Analysis of risk factors for TE in cancer patients.

Variable B S.E. Wald P-value OR 95% CI

Lower limit Upper limit

Angle 0.207 0.09 5.239 0.022 1.230 1.030 1.468

MA 0.107 0.049 4.707 0.030 1.113 1.010 1.226

K −2.441 1.096 4.962 0.026 0.087 0.010 0.746

R −0.554 0.257 4.644 0.031 0.575 0.347 0.951

D-D 0.031 0.012 6.383 0.012 1.032 1.007 1.057

FIB 0.457 0.435 1.101 0.294 1.579 0.673 3.705

APTT −0.291 0.134 4.759 0.029 0.747 0.575 0.971

PT −0.397 0.188 4.466 0.035 0.672 0.465 0.972

PLT −0.042 0.018 5.343 0.021 0.959 0.925 0.994

TE= thromboembolism; MA=maximum amplitude; D-D= D-dimer; FIB= fibrinogen; APTT= activated partial thromboplastin time; PT= prothrombin time; PLT= platelet count.

Lundbech et al. (23) observed perioperative fluctuations in

fibrinogen levels without consistent association with TE events,

highlighting the need for further validation.

TEG has also been applied in variousmalignancies as a dynamic

tool for coagulation assessment. Feinchtein et al. (24) found that

although prostate cancer itself may not be highly thrombotic, TEG

abnormalities were observed in ∼69% of patients, implicating its

role in hypercoagulability evaluation. Similarly, Qin et al. (13) and

Lawson et al. (25) confirmed the predictive role of TEG parameters

such as R, K, and MA in lung cancer patients, which aligns with the

present study’s findings.

TEG offers dynamic and holistic insights into the coagulation

cascade, complementing traditional tests. Wang et al. (26) showed

that TEG outperformed conventional assays in detecting both

hypo- and hypercoagulable states, suggesting higher sensitivity

and specificity. While routine coagulation testing reflects plasma

factor activity at a static point in time, TEG simulates physiological

conditions and captures the full process of clot formation and

fibrinolysis (25–28).

Furthermore, Gong et al. (14) and subsequent studies have

emphasized that TEG’s MA parameter—mainly influenced by

platelets and fibrinogen—correlates strongly with thrombotic

risk. A higher MA indicates enhanced platelet aggregation and

stronger clot strength, which is consistent with our findings. This

mechanistic evidence supports the utility of TEG in individualized

thrombosis risk stratification (14, 29).

To our knowledge, few studies have explored the combined

predictive value of thromboelastography and traditional

coagulation markers for thromboembolism in patients with

FIGURE 1

ROC curves of various indicators for predicting TE. MA = maximum

amplitude; D-D = D-dimer; FIB = fibrinogen; APTT = activated

partial thromboplastin time; PT = prothrombin time; PLT = platelet

count.

malignancies (29, 30). Our findings suggest that this integrated

approach may enhance the understanding of coagulation dynamics

and provide a promising tool for individualized risk stratification

and early intervention in oncology care. Future studies should aim

to conduct prospective, multicenter investigations incorporating
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TABLE 5 Evaluation of predictive value of various indicators for TE.

Variable AUC 95% CI P-value Sensitivity (%) Specificity (%) Cut-o� value

Angle 0.649 0.549–0.750 0.003 51.1 79.1 67.5

MA 0.828 0.745–0.911 <0.001 71.1 93.0 63.5

K 0.769 0.692–0.847 <0.001 82.2 60.0 1.7

R 0.819 0.753–0.884 <0.001 93.3 53.0 6.5

D-D 0.854 0.796–0.911 <0.001 93.3 67.0 253

APTT 0.761 0.682–0.839 <0.001 84.4 53.9 31.5

PT 0.782 0.693–0.872 <0.001 68.9 89.6 9.5

PLT 0.677 0.588–0.767 0.001 66.7 68.7 146.5

TE= thromboembolism; MA=maximum amplitude; D-D= D-dimer; FIB= fibrinogen; APTT= activated partial thromboplastin time; PT= prothrombin time; PLT= platelet count.

dynamic monitoring of TEG and coagulation parameters.

Additionally, the clinical value of TEG-guided anticoagulation

strategies in high-risk cancer patients should be explored.

Investigating longitudinal changes in coagulation markers over

time and their correlation with the occurrence of thromboembolic

events will further elucidate the temporal relationship between

coagulation abnormalities and thrombosis risk in malignancy.

Limitations

First, this was a single-center, retrospective study with a small

sample size. Second, only patients with complete clinical data

were included and there was a certain selection bias. Third,

neither group was randomly assigned, and baseline information

may have been imbalanced and biased, which is also one of the

shortcomings of our retrospective study. Fourth, TEG may be

influenced by human or technical factors. Fifth, the lack of a

comprehensive evaluation of other factors on the risk of thrombosis

in cancer patients has led to certain biases in the conclusions

of this study. Sixth, we did not perform heparinase-modified

TEG because patients on recent anticoagulation were excluded

from this study, which may limit the applicability of our findings

to populations receiving anticoagulation therapy. Finally, future

studies with larger, multicenter cohorts are warranted to validate

our conclusions.

Conclusion

TEG and coagulation index level detection have a high

application value in the risk assessment of TE in cancer patients.

In clinical practice, two comprehensive detection methods can

be used to evaluate the risk of TE in patients, thereby guiding

the implementation of targeted prevention and treatment in

clinical practice.

Data availability statement

The original contributions presented in the study are included

in the article/supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the Ethics

Review Board of Tangshan Central Hospital. The studies were

conducted in accordance with the local legislation and institutional

requirements. The participants provided their written informed

consent to participate in this study. The animal study was approved

by the Ethics Review Board of Tangshan Central Hospital. The

study was conducted in accordance with the local legislation and

institutional requirements.

Author contributions

LH: Conceptualization, Writing – original draft, Writing –

review & editing. WD: Data curation, Writing – original draft,

Writing – review & editing. XH: Data curation, Writing – original

draft, Writing – review & editing. YW: Formal analysis, Writing –

original draft, Writing – review & editing. LZ: Formal analysis,

Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the

research and/or publication of this article. This study was supported

by Medical science research project of Hebei Provincial Health

Commission number: 20241435.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation

of this manuscript.

Any alternative text (alt text) provided alongside figures in

this article has been generated by Frontiers with the support of

artificial intelligence and reasonable efforts have been made to

ensure accuracy, including review by the authors wherever possible.

If you identify any issues, please contact us.

Frontiers inMedicine 05 frontiersin.org

https://doi.org/10.3389/fmed.2025.1621569
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Huang et al. 10.3389/fmed.2025.1621569

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Farge D, Frere C, Connors JM, Khorana AA, Kakkar A, Ay C, et al. 2022
international clinical practice guidelines for the treatment and prophylaxis
of venous thromboembolism in patients with cancer, including patients with
COVID-19. Lancet Oncol. (2022) 23:334–47. doi: 10.1016/S1470-2045(22)
00160-7

2. Peng P, Chen L, Shen Q, Xu Z, Ding X. Prognostic nutritional index (PNI)
and controlling nutritional status (CONUT) score for predicting outcomes of breast
cancer: a systematic review and meta-analysis. Pak J Med Sci. (2023) 39:1535–41.
doi: 10.12669/pjms.39.5.7781

3. Khorana AA, Mackman N, Falanga A, Pabinger I, Noble S, Ageno W, et al.
Cancer-associated venous thromboembolism. Nat Rev Dis Primers. (2022) 8:11.
doi: 10.1038/s41572-022-00336-y

4. Falanga A, Marchetti M. Cancer-associated thrombosis: enhanced awareness
and pathophysiologic complexity. J Thromb Haemost. (2023) 21:1397–1408.
doi: 10.1016/j.jtha.2023.02.029

5. Grover SP, Hisada YM, Kasthuri RS, Reeves BN, Mackman N. Cancer
therapy-associated thrombosis. Arterioscler Thromb Vasc Biol. (2021) 41:1291–1305.
doi: 10.1161/ATVBAHA.120.314378

6. Sharma BK, Flick MJ, Palumbo JS. Cancer-associated thrombosis: a two-
way street. Semin Thromb Hemost. (2019) 45:559–68. doi: 10.1055/s-0039-
1693472

7. Mukai M, Oka T. Mechanism and management of cancer-associated thrombosis.
J Cardiol. (2018) 72:89–93. doi: 10.1016/j.jjcc.2018.02.011

8. Yang J, Guo X, Guo S, Yan H, Chai L, Guo Y, et al. Management of adverse
effects associated with pegylated Escherichia coli asparaginase on coagulation in
the treatment of patients with NK/T-cell lymphoma. Medicine. (2022) 101:e25578.
doi: 10.1097/MD.0000000000025578

9. Yao H, Ji Y, Zhou Y. Analysis of blood coagulation indexes, thromboelastogram
and autoantibodies in patients with recurrent pregnancy loss. Pak J Med Sci. (2022)
38:2005–10. doi: 10.12669/pjms.38.7.6284

10. Yunpeng P, Lingdi Y, Xiaole Z, Dongya H, Le H, Zipeng L, et al.
Establishment and validation of a nomogram based on coagulation parameters
to predict the prognosis of pancreatic cancer. BMC Cancer. (2023) 23:548.
doi: 10.1186/s12885-023-10908-0

11. Jiaao L, Wanli G, Kai Z, Feng G, Yunpeng P. Coagulation parameters for the
differential diagnosis of pancreatic cancer in the early stage: a retrospective study. Eur
J Med Res. (2023) 28:436. doi: 10.1186/s40001-023-01379-x

12. Liang C, Yang Y, He Z, Ma S, Qu X, Luo Y, et al. Comparison between
thromboelastography and the conventional coagulation test in detecting
effects of antiplatelet agents after endovascular treatments in acute ischemic
stroke patients: a STROBE-compliant study. Medicine. (2020) 99:e19447.
doi: 10.1097/MD.0000000000019447

13. Qin D, Cai H, Liu Q, Lu T, Tang Z, Shang Y, et al. Nomogram model combined
thrombelastography for venous thromboembolism risk in patients undergoing
lung cancer surgery. Front Physiol. (2023) 14:1242132. doi: 10.3389/fphys.2023.12
42132

14. Gong C, Yu K, Zhang N, Huang J. Predictive value of thromboelastography
for postoperative lower extremity deep venous thrombosis in gastric cancer
complicated with portal hypertension patients. Clin Exp Hypertens. (2021) 43:196–202.
doi: 10.1080/10641963.2020.1836194

15. Tera Y, Suh YJ, Fainchtein K, Agrawal A, Mates M, Othman M. Assessing
hypercoagulability and VTE risk using thromboelastography and Khorana score in
women with cancers receiving chemotherapy. Am J Hematol. (2024) 99(Suppl 1):S19–
27. doi: 10.1002/ajh.27273

16. Mao C, Xiong Y, Fan C. Comparison between thromboelastography and
conventional coagulation assays in patients with deep vein thrombosis.Clin ChimActa.
(2021) 520:208–13. doi: 10.1016/j.cca.2021.06.019

17. Lan X, Chen Y, Bi Q, Xu W, Huang J. Effects of storage duration of suspended
red blood cells before intraoperative infusion on coagulation indexes, routine blood
examination and immune function in patients with gastrointestinal tumors. Pak J Med
Sci. (2023) 39:182–7. doi: 10.12669/pjms.39.1.7031

18. Levi M. Disseminated intravascular coagulation in cancer: an update. Semin
Thromb Hemost. (2019) 45:342–7. doi: 10.1055/s-0039-1687890

19. Samuelson Bannow BT, Lee A, Khorana AA, Zwicker JI, Noble S, Ay C, et al.
Management of cancer-associated thrombosis in patients with thrombocytopenia:
guidance from the SSC of the ISTH. J Thromb Haemost. (2018) 16:1246–9.
doi: 10.1111/jth.14015

20. Horowitz NA, Brenner B. Thrombosis in hematological malignancies:
mechanisms and implications. Thromb Res. (2020) 191 Suppl 1:S58–62.
doi: 10.1016/S0049-3848(20)30398-4

21. Gezelius E, Flou Kristensen A, Bendahl PO, Hisada Y, Risom Kristensen S,
Ek L, et al. Coagulation biomarkers and prediction of venous thromboembolism
and survival in small cell lung cancer: a sub-study of RASTEN - a randomized
trial with low molecular weight heparin. PLoS ONE. (2018) 13:207387.
doi: 10.1371/journal.pone.0207387

22. Lobastov K, Dementieva G, Soshitova N, Bargandzhiya A, Barinov V, Laberko
L, et al. Utilization of the Caprini score in conjunction with thrombodynamic testing
reduces the number of unpredicted postoperative venous thromboembolism events in
patients with colorectal cancer. J Vasc Surg Venous Lymphat Disord. (2020) 8:31–41.
doi: 10.1016/j.jvsv.2019.06.015

23. Lundbech M, Damsbo M, Krag AE, Hvas AM. Changes in coagulation in
cancer patients undergoing cytoreductive surgery with hyperthermic intraperitoneal
chemotherapy treatment (HIPEC)-a systematic review. Semin Thromb Hemost. (2024)
50:474–88. doi: 10.1055/s-0043-1764125

24. Fainchtein K, Tera Y, Kearn N, Noureldin A, OthmanM. Hypercoagulability and
thrombosis risk in prostate cancer: the role of thromboelastography. Semin Thromb
Hemost. (2023) 49:111–8. doi: 10.1055/s-0042-1758116

25. Lawson PJ, Moore HB, Moore EE, Gerich ME, Stettler GR, Banerjee A,
et al. Microfluidics contrasted to thrombelastography: perplexities in defining
hypercoagulability. J Surg Res. (2018) 231:54–61. doi: 10.1016/j.jss.2018.04.059

26. Wang Z, Li J, Cao Q, Wang L, Shan F, Zhang H. Comparison between
thromboelastography and conventional coagulation tests in surgical patients
with localized prostate cancer. Clin Appl Thromb Hemost. (2018) 24:755–63.
doi: 10.1177/1076029617724229

27. Winter WE, Greene DN, Beal SG, Isom JA, Manning H, Wilkerson G, et al.
Clotting factors: clinical biochemistry and their roles as plasma enzymes. Adv Clin
Chem. (2020) 94:31–84. doi: 10.1016/bs.acc.2019.07.008

28. Liu M, Ellis D, Duncan A, Belagaje S, Belair T, Henriquez L, et al. The utility
of the markers of coagulation and hemostatic activation profile in the management of
embolic strokes of undetermined source. J Stroke Cerebrovasc Dis. (2021) 30:105592.
doi: 10.1016/j.jstrokecerebrovasdis.2020.105592

29. Javed K, Unda SR, Holland R, Fortunel A, Fluss R, Inocencio J, et al.
Thromboelastography (TEG) results are predictive of ischemic and hemorrhagic
complications in patients with unruptured intracranial aneurysms treated with flow
diversion. Interv Neuroradiol. (2022) 28:219–28. doi: 10.1177/15910199211025917

30. Mack JM, Pierce CD, Richter GT, Spray BJ, Nicholas R, Lewis PS, et al.
Analyzing coagulation dynamics during treatment of vascular malformations with
thromboelastography. Pediatr Blood Cancer. (2021) 68:e28824. doi: 10.1002/pbc.28824

Frontiers inMedicine 06 frontiersin.org

https://doi.org/10.3389/fmed.2025.1621569
https://doi.org/10.1016/S1470-2045(22)00160-7
https://doi.org/10.12669/pjms.39.5.7781
https://doi.org/10.1038/s41572-022-00336-y
https://doi.org/10.1016/j.jtha.2023.02.029
https://doi.org/10.1161/ATVBAHA.120.314378
https://doi.org/10.1055/s-0039-1693472
https://doi.org/10.1016/j.jjcc.2018.02.011
https://doi.org/10.1097/MD.0000000000025578
https://doi.org/10.12669/pjms.38.7.6284
https://doi.org/10.1186/s12885-023-10908-0
https://doi.org/10.1186/s40001-023-01379-x
https://doi.org/10.1097/MD.0000000000019447
https://doi.org/10.3389/fphys.2023.1242132
https://doi.org/10.1080/10641963.2020.1836194
https://doi.org/10.1002/ajh.27273
https://doi.org/10.1016/j.cca.2021.06.019
https://doi.org/10.12669/pjms.39.1.7031
https://doi.org/10.1055/s-0039-1687890
https://doi.org/10.1111/jth.14015
https://doi.org/10.1016/S0049-3848(20)30398-4
https://doi.org/10.1371/journal.pone.0207387
https://doi.org/10.1016/j.jvsv.2019.06.015
https://doi.org/10.1055/s-0043-1764125
https://doi.org/10.1055/s-0042-1758116
https://doi.org/10.1016/j.jss.2018.04.059
https://doi.org/10.1177/1076029617724229
https://doi.org/10.1016/bs.acc.2019.07.008
https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105592
https://doi.org/10.1177/15910199211025917
https://doi.org/10.1002/pbc.28824
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Combined role of thromboelastography and coagulation indicators in predicting thromboembolism risk in cancer patients
	Introduction
	Materials and methods
	General information
	Detection method
	Observation indicators
	Statistical method

	Results
	Discussion
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


	Figure 1: 


