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Abstract: With the improvement of medical technology and level, more and more research 

on sepsis malefactors, the diagnosis and treatment of the disease are now more accurate 

and perfect with the gradual deepening of people's understanding of the disease, Western 

medicine has its own standards and norms of treatment, but also has its limitations and 

shortcomings, therefore, the search for new treatment methods is imperative, Chinese 

medicine as the traditional medicine of the motherland, in the process of inheritance of 

continuous innovation As a traditional medicine of the motherland, TCM is constantly 

innovating in the process of transmission, giving TCM an understanding of new diseases 

and proposing treatment options. The main objective of this paper is to analyse research 

related to the treatment of inflammatory coagulation caused by sepsis in Chinese medicine. 

It is found that the early stage of sepsis is characterised by more evidence of solid heat, 

which should be treated from the perspective of clearing heat and detoxifying the blood, 

cooling the blood and nourishing the yin, so as to interrupt the disease in a timely manner 

and avoid the emergence of severe symptoms of sepsis such as deficiency and 

decompensation. The study of TCM theory has provided new ideas and methods to be tried 

for the clinical adjunctive treatment of sepsis in TCM. From time to time, clinicians, 

especially TCM clinicians, use herbs, herbal injections or TCM external treatments as 

adjuncts in the treatment of sepsis. With the gradual development of basic and clinical 

applications of TCM in the treatment of sepsis, TCM has become more and more effective 

in improving coagulation disorders and coping with inflammatory reactions. 

1. Introduction 

Sepsis is a critical condition with high morbidity, mortality and disability, and is one of the 
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leading causes of death in the ICU. Modern medical research into the mechanisms of sepsis has 

progressed from inflammation and coagulation to immunity and metabolism, and treatment 

measures have been improved and advanced. Western medical treatment of sepsis is currently at a 

relative bottleneck, and the widespread use of antibiotics has led to widespread drug resistance, 

making the treatment of sepsis increasingly difficult. Chinese medicine has made many useful 

discoveries in this area and has shown good promise, such as enhancing antibacterial efficacy and 

reducing drug resistance, enhancing immunity and regulating immune disorders [1-2]. 

In a related study, Priti et al. mentioned that sepsis is considered the most determinant condition 

for infant mortality, but has never been considered for mortality prediction [3]. Therefore, a 

state-of-the-art deep neural model was deployed and a comparative analysis of machine learning 

models was performed to predict infant mortality based on the most important features, including 

sepsis. In addition, interpretable artificial intelligence models such as Dalex and Lime were 

deployed in order to assess the predictive reliability of the black-box deep neural model. This will 

help non-technical people such as doctors and practitioners to understand and make decisions 

accordingly.Redwan et al. designed non-invasive, deep learning classification models for accurate 

and effective prediction of early sepsis in neonates in neonatal intensive care units [4]. By being 

non-invasive, this means that no external instruments or foreign objects are introduced when 

collecting data for the classifier. Furthermore, the data collected for predicting and classifying 

patients with neonatal sepsis is structured data in tabular form. The proposed deep learning 

classification model is designed to process time series, sequence or image data. 

The incidence and mortality of sepsis continues to increase year by year, drawing the attention of 

many medical practitioners. In recent years, there have been many clinical and experimental studies 

related to sepsis, but the complete pathogenesis and pathological evolution of sepsis has not been 

explored so far [5-6]. In this paper, we analyse the distribution characteristics of TCM evidence 

patterns in ICU patients with sepsis, explore the relationship between different TCM evidence 

patterns in sepsis and general clinical data, physiological and biochemical indicators and prognosis, 

further evaluate the efficacy of specific indicators on the diagnosis and prognosis of TCM evidence 

patterns, and provide theoretical basis and objective guidance for TCM identification and treatment 

of sepsis, with a view to improving the prognosis of sepsis. 

2. Design Research 

2.1 Study Population 

(1) Source of cases 

In this study, 98 cases were included in the Chinese medicine clinical pathway for sepsis in ICU 

ward of Hospital A for six months. 94 cases were finally included according to the inclusion and 

exclusion criteria. 

(2) Diagnostic criteria 

The diagnostic criteria for the TCM evidence of sepsis[7-8] are shown in Table 1. 

(3) Inclusion criteria 

1) Meeting the Chinese and Western medical diagnostic criteria for sepsis. 

2) Age >18 years. 

(4) Exclusion criteria 

1) End-stage malignancy. 

2) autoimmune diseases or long-term use of immunosuppressive drugs. 

3) pregnant or lactating women. 

(5) Exclusion criteria 

1) Death within 24 hours. 
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2) Those with incomplete clinical data. 

Table 1. Diagnostic criteria for Chinese medical evidence of sepsis 

 Main symptoms Secondary symptoms 

Toxic-Heat 

Evidence 

Persistent high fever, irritability, red or 

reddish-red tongue, counted pulse 

Dizziness, redness of the face and eyes, 

dryness of the mouth and desire to drink, 

yellowish phlegm, nausea and vomiting, 

constipation, short and red urine 

Blood 

Stasis 

High fever, stabbing pains, blood away 

from the menstruum, subcutaneous 

petechiae, blood stasis in the veins, 

symptoms of stagnation, purple and dull 

tongue or petechiae, astringent or no pulse 

dizziness or seizure or amnesia, skin and 

nail disorders, numbness or hemiparesis 

of the limbs, abnormal local sensation, 

history of trauma, surgery, abortion 

Internal Qi 

blockage 

abdominal distention and fullness, 

abdominal pain, yellowish coating on the 

tongue, stringent pulse 

No bowel movements, diminished or 

absent bowel sounds, vomiting or feeling 

relieved after getting gas 

Acute 

deficiency 

confusion, cold sweat or sweating like oil, 

cold extremities or fever, pale face or 

flushed face, pale tongue with moist 

coating or red tongue without fluid, weak 

pulse or thin and rapid pulse 

Eyes closed, mouth open, hand urination, 

short voice, sunken orbits, skin folds, 

little or no urination 

Note: The diagnosis is made when 2 main symptoms or 1 main symptom + 2 secondary symptoms 

are met. 

2.2 Analysis of Chinese Medicine Evidence Patterns 

In this study, we found that blood stasis evidence and acute deficiency evidence were more 

common in 94 sepsis patients in the ICU ward, with blood stasis evidence > acute deficiency 

evidence > internal qi obstruction evidence > toxic heat evidence [9-10]. When analysing the 

differences in the findings, the source of the cases was considered to be the main reason for the 

differences in the distribution of the evidence patterns. Most of the sepsis cases in the emergency 

department were characterised by high fever, but at this time the positive energy was still present 

and the condition was not critical, despite the intense struggle between evil and positive, so 

toxic-heat evidence was the main type of evidence and acute deficiency evidence was rare. In 

contrast, sepsis cases in the ICU are generally more severe, and in addition to high fever, they 

usually show signs of dizziness, delirium or even deficiency, and heat often enters the Ying-Blood 

component, which explains why most of the cases in the ICU are characterized by the Ying-Blood 

component or blood stasis. In addition to the departmental influence and the natural progression of 

the disease as described above, the distribution of evidence in this study may also be related to the 

fact that more of the cases included had an underlying history of cerebrovascular disease, which led 

to the prevalence of blood stasis. However, when all the above studies are combined, the consistent 

conclusion is that sepsis is more often associated with the Ying-Blood subtype. 

Therefore, rigorous inclusion of larger samples and standardization of evidence patterns are 

needed to provide more reliable evidence-based evidence regarding the distribution pattern of TCM 

evidence patterns in sepsis [11-12]. 
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2.3 Pathogenesis of Sepsis 

Modern medical research has advanced the understanding of sepsis from the cellular, molecular 

and metabolic levels, but the mechanisms are complex and still unclear, mainly involving key 

aspects such as inflammatory imbalance, immune dysregulation and coagulation disorders, which in 

turn interact with each other in a cascade response that subsequently leads to a series of organ 

dysfunctions [13-14]. 

(1) Inflammatory imbalance 

Infection is an important pathophysiological basis for sepsis. The early inflammatory response is 

a protective immune response, immediately followed by the activation of a compensatory 

anti-inflammatory response, where the release of anti-inflammatory cytokines (e.g. IL-10) will 

suppress IL-6 and interferon gamma and stimulate the production of TNF and IL-1 antagonists to 

neutralise TNF-α and IL-1. 

When the anti-inflammatory response is excessive, inflammatory mediators such as neutrophils 

activate the oxidative stress response and a large number of ROS (e.g. hydroxyl radicals, NO, etc.) 

are released, damaging cellular proteins, lipids and DNA, and impairing mitochondrial function, 

which leads to cellular energy failure and apoptosis. At the same time, the damaged cells release 

endogenous molecules (e.g. ATP, mitochondrial DNA, HMGB1), which stimulate immune cells to 

release IL-1β and IL-18 through damage-associated molecular patterns (DAMP), leading to a 

stronger inflammatory response and programmed cell death. 

(2) Immune dysregulation 

Sepsis is a death race between the pathogen and the host immune response in search of their 

respective strengths. Early death is mainly due to an excessive inflammatory response, a 'cytokine 

storm', while later death is mainly due to ongoing immunosuppression and opportunistic infections. 

Apoptosis-induced depletion of immune cells is one of the main mechanisms of immune 

dysregulation in sepsis. However, there is no consensus on exactly how apoptosis occurs. Some 

theoretical studies suggest that cytokines are the driving factors, with pro-inflammatory cytokines 

such as TNF-α and HMGB1 regulating apoptosis by directly regulating the signalling activity of the 

protease caspase-8 to induce cell death, and the release of anti-inflammatory cytokines such as 

IL-10 and TGF-β accelerating apoptosis. The process of apoptosis results in massive loss of 

immune cells, a decline in cell numbers and function, and ultimately a severely impaired innate and 

adaptive immune response. 

(3) Coagulation disorders 

It has been clinically found that nearly half of sepsis patients with combined coagulation 

disorders develop DIC. coagulation disorders in sepsis are mainly manifested by: 1) procoagulant 

activation: in response to inflammatory stimuli, large amounts of tissue factor are released and 

exogenous coagulation pathways are initiated. In addition the formation of neutrophil extracellular 

networks (NETs) stimulated by inflammation not only accelerates thrombus formation but also 

promotes platelet activation, adhesion, aggregation and formation of platelet thrombi. 2) Impaired 

anticoagulation: the activated procoagulant response causes massive depletion of anticoagulant 

factors and a decrease in antithrombin levels. 3) Fibrinolysis inhibition: massive release of thrombin 

inhibits fibrinolysis, fibrinolytic inhibitors are activated, and a decrease in fibrinogen (3) 

Fibrinolysis inhibition: massive release of thrombin inhibits fibrinolysis, fibrin inhibitors are 

activated, and reduced fibrinogen levels also lead to reduced fibrinolytic activity. 

(4) Endothelial damage and microcirculatory disorders 

The endothelium is the primary target of endotoxin attack. On the one hand, damaged 

endothelial cells activate inflammatory coagulation pathways, triggering coagulation dysfunction 

and the formation of microthrombi, resulting in microcirculatory disorders and local tissue ischemia 
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and hypoxia; on the other hand, inflammatory storms cause disruption of intercellular junctions in 

the vascular endothelium, degradation of the glycocalyx, destruction of endothelial barrier function 

and increased permeability, resulting in capillary leakage and inadequate tissue perfusion, 

exacerbating organ dysfunction. 

3. Experimental Study 

3.1 Study Protocol 

With the aid of the electronic medical record system and the case room of Hospital A, a 

retrospective study was conducted to collect 98 cases from the ICU ward of Hospital A that were 

included in the TCM clinical pathway for sepsis in six months. 94 cases were finally included 

according to the inclusion and exclusion criteria. The TCM clinical pathway form for sepsis was 

administered by 2 TCM physicians with the title of attending or above in the ICU, who registered 

and completed detailed and standardised information records of the four TCM consultations and 

evidence-based diagnosis on the day of patient admission. General clinical data, physiological and 

biochemical indicators (based on the worst value within 24 hours of sepsis diagnosis), prognosis 

(based on survival at 28 days) and SOFA and APACHEII scores were collected accordingly and all 

data collected were recorded on the case data collection form. Finally, the distribution of TCM 

evidence types in sepsis and the relationship between different TCM evidence types and general 

clinical data, physiological and biochemical indicators and prognosis were analysed with the help of 

SPSS software, and the diagnostic efficacy of the evidence types and prognostic efficacy of the 

special indicators were assessed. 

The general clinical data included age, gender, previous medical history and site of infection, 

while the physiological and biochemical indicators included inflammatory indicators (WBC, N, 

PCT), coagulation indicators (PLT, D-D, FIB, APTT, PT) and blood gas indicators (PH, Lac, K, 

Na). The blood gas indicators were obtained from the fully automated blood gas analyser in the ICU 

unit, while the others were obtained from the laboratory department of Hospital A. 

The technical roadmap is shown in Figure 1. 

98 Cases of Sepsis with TCM Clinical Pathway

Acceptance and rejection criteria

94 cases of sepsis were finally included

Data collection

Analysis of the distribution 

characteristics of TCM 

syndrome types

Explore the relationship between different TCM 

syndrome types and general information, 

physiological and biochemical indicators, prognosis

Obtain diversity indicators

Evaluation of diagnostic efficacy and prognostic 

efficacy of syndrome types  

Figure 1. Technical roadmap 

3.2 Logistic Regression 

Given a data set {xi,yi|yi∈{0,1},i=1,…,n}, there are Xβ = ∑ xi
Tβn

i=1 , where xi∈R
s
,β belongs to 
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The graph of the function g(z) in two dimensions looks like an uppercase letter "S". As z 

increases, the function g(z) increases slowly, then rapidly, then begins to decelerate gradually, and 

finally expands again, but not beyond 1. Note that g(z) tends to 1 as z → +∞ and to 0 as z → -

∞. Thus, the exponential function g(z) and the exponential function hβ(x) take values between 0 

and 1. 

Given the data set {xi,yi|yi∈{0,1},i=1,…,n}, let hβ(x) denote the conditional probability p when 

y =1 , then we have 
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Correspondingly, there are 

pxhxyP  1)(1);|0(                          (3) 

In summary, X ∈ R
n×p

 and the class label Y ∈ Rn (yi ∈ {0,1}) obeys the Bernoulli 

distribution, i.e., Y ~ B(1,p). 

Combining equations (2) and (3), a logistic regression model can be obtained as follows. 

)1()1();|( yy ppxyP              (4) 

where P(y|x;β) denotes the conditional probability that for a given sample x belongs to class y. β 

denotes the parameter vector of the variable. 

4. Experiment Analysis 

4.1 Multi-Factor Regression Analysis 

Statistically significant data from the univariate analysis were included in a logistic regression 

model for multi-factor analysis, the results of which are shown in Table 2 below. 

Table 2. Risk factors of sepsis associated thrombocytopenia by multivariate logistic regression 

analysis 

Independent variables Regression coefficient Standard Error Wals OR value P 

Lactate 0.125 0.082 2.292 1.133 0.13 

APACHE II score 0.106 0.048 4.778 1.111 0.029 

Albumin minimum -0.251 0.076 10.932 0.778 0.001 

Age > 65 years 1.362 0.594 5.258 3.905 0.022 
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Figure 2. Risk factors analysis of sepsis associated thrombocytopenia by multifactor logistic 

regression analysis 

As can be seen from Figure 2, elevated APACHE II scores, reduced serum albumin 

concentrations and age >65 years are independent risk factors for the development of 

thrombocytopenia in patients with sepsis. 

4.2 Relationship between Evidence Type and Inflammatory Indicators 

See Table 3 for details. 

Table 3. Comparison of different TCM syndrome types and inflammation indexes (X ± S) 

Chinese Medicine Evidence WBC(g/L) N(g/L) PCT(ng/ml) 

Toxic-Heat Evidence 14.75±4.97 13.18±5.00 11.56±13.33* 

Internal Qi blockage 19.60±7.96 18.37±7.67 34.20±30.83 

Acute deficiency 16.46±12.00 14.94±11.55 9.06±18.61* 

Blood stasis 16.06±8.20 13.39±7.39 10.93±17.69* 

F-value 0.543 0.849 3.496 

P-value 0.656 0.475 0.023 
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The comparison of TCM evidence types and inflammatory markers in Figure 3 shows that the 

group with evidence of internal Qi blockage had higher WBC, N and PCT values. One-way 

ANOVA showed no statistical difference between the type of Chinese medicine indication and 

WBC and N (P>0.05) and a statistically significant difference with PCT (P<0.05). 

4.3 Relationship between Evidence Type and Coagulation Index 

The comparison of coagulation indicators among the four groups of TCM evidence types is 

shown in Table 4 below. 

Table 4. Comparison of different TCM syndrome types and coagulation indexes (X ± S) 

 PLT(g/L) D-D(mg/L) FIB(g/L) APTT(s) PT(s) 

Toxic-Heat Evidence 202.10±87.45 2.81±1.22* 3.96±0.83 32.69±6.00 15.13±4.25 

Internal Qi blockage 166.80±104.41 4.24±2.85* 3.73±1.08 31.19±5.65 14.77±2.56 

Acute deficiency 153.00±70.44 5.90±4.78* 3.80±1.31 34.81±11.46 17.02±5.26 

Blood stasis 171.43±69.65 8.93±4.20 4.02±1.58 37.56±7.15 18.14±15.51 

F-value 0.694 6.086 0.128 1.294 0.350 

P-value 0.561 0.020 0.943 0.289 0.789 

 

 

Figure 4. Comparison and analysis of different TCM syndrome types and coagulation indexes 
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5. Conclusion 
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ICU, and how to correctly guide the theory and prescription of medicine in cases where the 

evidence is complex and intertwined. In ICU wards, patients are often sedated, intubated, or 

intravenous, and a series of resuscitation measures may overshadow or interfere with the accurate 

acquisition of information from the four diagnoses, resulting in inaccurate identification of evidence 

and thus affecting the effectiveness of TCM treatment. However, in the ICU, timely and 

comprehensive monitoring and care is superior to that in the general ward, assisting clinicians to 

quickly obtain physical and chemical indicators to clarify diagnosis and guide treatment. Therefore, 

how to make clinical physicochemical data assist in TCM diagnosis and make TCM diagnosis of 

sepsis more objective, accurate and effective. Based on the above summary and considerations, this 

study analyses the distribution of TCM evidence patterns in ICU patients with sepsis in the context 

of TCM evidence, and investigates the relationship between TCM evidence patterns and clinical 

data, physicochemical indicators and prognosis by using general clinical data and physiological and 

biochemical indicators that can be quickly obtained, and then evaluates the effectiveness of specific 

indicators for the diagnosis of TCM evidence patterns and prognosis, with a view to providing 

objective TCM evidence patterns for sepsis. The aim is to provide a reference for the objectivity of 

TCM diagnosis of sepsis, so as to guide accurate and effective TCM treatment. 

Funding 

This article is not supported by any foundation. 

Data Availability 

Data sharing is not applicable to this article as no new data were created or analysed in this 

study. 

Conflict of Interest  

The author states that this article has no conflict of interest. 

References 

[1] Solitano V , Jairath V . The future of drug development for inflammatory bowel disease: the 

need to ACT (advanced combination treatment). Gut, 2022, 359(N):1541-9. 

[2] Fatemeh Amrollahi, Supreeth Prajwal Shashikumar, Angela Meier, Lucila Ohno-Machado, 

Shamim Nemati, Gabriel Wardi: Inclusion of social determinants of health improves sepsis 

readmission prediction models. J. Am. Medical Informatics Assoc. 29(7): 1263-1270 (2022). 

https://doi.org/10.1093/jamia/ocac060 

[3] Priti Shaw, Kaustubh Pachpor, Suresh Sankaranarayanan: Explainable AI Enabled Infant 

Mortality Prediction Based on Neonatal Sepsis. Comput. Syst. Sci. Eng. 44(1): 311-325 (2023). 

https://doi.org/10.32604/csse.2023.025281 

[4] Redwan Hasif Alvi, Md. Habibur Rahman, Adib Al Shaeed Khan, Rashedur M. Rahman: Deep 

learning approach on tabular data to predict early-onset neonatal sepsis. J. Inf. Telecommun. 5(2): 

226-246 (2021). 

[5] Melissa Y. Yan, Lise Tuset Gustad, Øystein Nytrø: Sepsis prediction, early detection, and 

identification using clinical text for machine learning: a systematic review. J. Am. Medical 

Informatics Assoc. 29(3): 559-575 (2022). https://doi.org/10.1093/jamia/ocab236 

[6] Nora El-Rashidy, Tamer AbuHmed, Louai Alarabi, Hazem M. El-Bakry, Samir Abdelrazek, 

Farman Ali, Shaker H. Ali El-Sappagh: Sepsis prediction in intensive care unit based on genetic 



International Journal of World Medicine 

10 
 

feature optimization and stacked deep ensemble learning. Neural Comput. Appl. 34(5): 3603-3632 

(2022). https://doi.org/10.1007/s00521-021-06631-1 

[7] Karen Divalerio Gibbs, Yan Shi, Nicole Sanders, Anthony Bodnar, Terri Brown, Mona D. Shah, 

Lauren M. Hess: Evaluation of a Sepsis Alert in the Pediatric Acute Care Setting. Appl. Clin. Inform. 

12(03): 469-478 (2021).https://doi.org/10.1055/s-0041-1730027 

[8] Samit Baral, Abeer Alsadoon, P. W. C. Prasad, Sarmad Al Aloussi, Omar Hisham Alsadoon: A 

novel solution of using deep learning for early prediction cardiac arrest in Sepsis patient: enhanced 

bidirectional long short-term memory (LSTM). Multim. Tools Appl. 80(21): 32639-32664 (2021). 

https://doi.org/10.1007/s11042-021-11176-5 

 9] Ujjwol Shrestha, Abeer Alsadoon, P. W. C. Prasad, Sarmad Al Aloussi, Omar Hisham Alsadoon: 

Supervised machine learning for early predicting the sepsis patient: modified mean imputation and 

modified chi-square feature selection. Multim. Tools Appl. 80(13): 20477-20500 (2021). 

https://doi.org/10.1007/s11042-021-10725-2 

[10] Joseph Agor, Ni Luh Putu S. P. Paramita, Osman Y. Özaltin: Prediction of Sepsis Related 

Mortality: An Optimization Approach. IEEE J. Biomed. Health Informatics 25(11): 4207-4216 

(2021). https://doi.org/10.1109/JBHI.2021.3096470  

[11] Ali Jazayeri, Muge Capan, Julie S. Ivy, Ryan Arnold, Christopher C. Yang: Proximity of 

Cellular and Physiological Response Failures in Sepsis. IEEE J. Biomed. Health Informatics 25(11): 

4089-4097 (2021). https://doi.org/10.1109/JBHI.2021.3098428 

[12] Cristhyne León, Guy Carrault, Patrick Pladys, Alain Beuchée: Early Detection of Late Onset 

Sepsis in Premature Infants Using Visibility Graph Analysis of Heart Rate Variability. IEEE J. 

Biomed. Health Informatics 25(4): 1006-1017 (2021). https://doi.org/10.1109/JBHI.2020.3021662  

[13] Maya Dewan, Rhea Vidrine, Matthew Zackoff, Zachary Paff, Brandy Seger, Stephen Pfeiffer, 

Philip Hagedorn, Erika L. Stalets: Design, Implementation, and Validation of a Pediatric ICU 

Sepsis Prediction Tool as Clinical Decision Support. Appl. Clin. Inform. 11(02): 218-225 (2020). 

https://doi.org/10.1055/s-0040-1705107 

[14] Andrew K. Teng, Adam B. Wilcox: A Review of Predictive Analytics Solutions for Sepsis 

Patients. Appl. Clin. Inform. 11(03): 387-398 (2020).https://doi.org/10.1055/s-0040-1710525 


