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Retrospective Study
Qixue Shuangbu decoction and acupuncture combined with Western medicine in acute severe stroke patients
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Abstract
BACKGROUND
Stroke is a common and frequently occurring disease of the nervous system and one of the three major diseases leading to human death. The incidence and mortality of stroke in China increase with age. Overall, 70 % of patients with stroke have serious disability, which results in heavy burden to their families and the society.

AIM
To analyze the effects of Qixue Shuangbu decoction and acupuncture combined with Western medicine on immune indexes and digestive tract function in patients with acute severe stroke.

METHODS
A total of 68 patients with acute severe stroke admitted to Lanzhou Second People’s Hospital between March 2018 and September 2021 were selected and divided into the control and observation groups according to a random number table method. The control group was administered routine Western medicine treatment, such as dehydration, lowering intracranial pressure, anticoagulation, improving cerebral blood circulation and cerebral nerve protection according to the “Guidelines for the Diagnosis and Treatment of Acute Ischemic Stroke in China.” The observation group was administered Qixue Shuangbu decoction via nasal feeding tube on the basis of the routine Western medicine treatment with simultaneous acupuncture. The two groups were compared.

RESULTS
The acute physiology and chronic health evaluation II, organ dysfunction syndrome score, National Institutes of Health Stroke Scale, and traditional Chinese medicine syndrome scores of the two groups were significantly decreased compared with those measured before treatment, and the complements C3 and C4, and immunoglobulins (Ig) M and G were significantly increased compared with those observed before treatment (P < 0.05). After treatment, the scores of the observation group were lower than those of the control group, and the complement and Ig levels were higher than those of the control group (P < 0.05). The levels of diamine oxidase (DAO), D-lactic acid (D-LA), and calcitonin gene-related peptide (CGRP) in the two groups were significantly higher than those before treatment, while the levels of lipopolysaccharide, ubiquitin carboxyl-terminal hydrolase 1 (UCH-L1), tumor necrosis factor-α (TNF-α), interleukin (IL) -2, and IL-8 were significantly lower than those before treatment (P < 0.05). After treatment, DAO, D-LA, and CGRP were higher in the observation group than in the control group, while lipopolysaccharide, UCH-L1, TNF-α, IL-2, and IL-8 were lower than in the control group (P < 0.05). The hospitalization time of individuals in the observation group was shorter than that of the control group (P < 0.05).

CONCLUSION
Qixue Shuangbu decoction and acupuncture combined with Western medicine for the treatment of acute severe stroke can regulate intestinal flora, reduce inflammation, improve intestinal mucosal barrier function and immune function related indicators, and promote recovery.
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Core Tip: Severe stroke is an acute and critical disease of the nervous system, which is a group of diseases that cause brain tissue damage due to the sudden rupture of brain vessels or the failure of blood to flow into the brain due to vascular obstruction. Traditional Chinese medicine believes that the disease belongs to the category of "stroke.” There is evidence that lack of multi-factor endowment, aging, and yang hyperactivity wind, or drinking of syrup, overeating fat, climate change and other incentives result in viscera dysfunction, qi and blood disturbance, disturbing the brain orifices, and channeling the meridians for stroke.

INTRODUCTION
Severe stroke is a common disease of the nervous system with high mortality. Due to the most common sensory and motor dysfunction caused by neurological impairment, patients cannot eat independently; therefore, they require nutritional support treatment. However, long-term nutritional support treatment leads to abnormal intestinal flora, imbalance of gastrointestinal hormone secretion, and eventually systemic inflammatory response and even flora disorder[1]. The disease belongs to “apoplexy” category of traditional Chinese medicine. Because the brain is the capital of the gods, the disorder of qi and blood leads to the occurrence of apoplexy and the imbalance of qi movement in spleen and stomach. Additionally, the stagnation of intestinal dross leads to the accumulation of blood stasis and heat, which disturbs the gods. Both form a vicious circle. Therefore, traditional Chinese medicine (TCM) advocates the principle of promoting qi and activating blood, dredging the fu organs and reducing turbidity. Qi and blood Shuangbu decoction is mainly used to supplement qi and blood deficiency in patients with stroke, and acupuncture treatment focuses on regulating gastrointestinal function[2]. In this study, the effects of Qixue Shuangbu decoction and acupuncture combined with Western medicine on patients with acute severe stroke were assessed. The immune function and digestive tract function indexes were selected as the observation objects to analyze the therapeutic effect of integrated traditional Chinese and Western medicine to provide the corresponding basis for clinical practice. 

MATERIALS AND METHODS
General information
A total of 68 patients with acute severe stroke admitted to Lanzhou Second People's Hospital between March 2018 and September 2021 were selected and divided into two groups according to the random number table method. A total of 34 cases were included in the control group, of whom 19 and 15 were men and women, respectively, and were aged 42–75 years (average, 60.84 ± 5.32 years). The time from onset to treatment was 0.5–6 h, with an average of 2.74 ± 0.46 h. The locations of lesions were the basal ganglia, lobe, and brainstem in 19, 10, and 5 cases, respectively. The Glasgow coma scale (GCS) was 6.25 ± 1.04. A total of 34 cases were included in the observation group, of whom 17 were men and 17 were women, aged 41–75 years (average, 61.01 ± 5.05 years). The time from onset to treatment was 0.5–6 h, with an average of 2.69 ± 0.47 h, and the locations of lesions were the basal ganglia, brain lobe, and brain stem for 17, 12, 5 cases, respectively. The gCS score was 6.22 ± 1.01 points. General data were balanced between the two groups, with no statistical significance being observed (P > 0.05).
The inclusion criteria were as follows: (1) stroke defined in line with the “Chinese guidelines for the diagnosis and treatment of acute ischemic stroke 2014” criteria for ischemic stroke[3]: (a) acute onset; (b) focal neurological deficit; (c) unlimited duration of symptoms or signs; (d) excluding non-vascular causes; and (e) excluding cerebral hemorrhage; (2) stroke defined in line with the “common diagnostic criteria of traditional Chinese medicine” in the Qixue deficiency syndrome standard[4], including dizziness, fatigue, insomnia, amnesia, shortness of breath, pale lips, pale tongue, weak pulse, and other syndromes; (3) ≥ 40 years of age, ≤ 75 years of age; (4) GCS score of ≤ 8 and National Institutes of Health Stroke Scale (NIHSS) score of ≥ 17; and (5) family members sign informed consent.
The exclusion criteria were as follows: (1) a history of mental illness; (2) a history of serious underlying digestive diseases or abdominal surgery; (3) complicated with severe visceral lesions; and (4) thyroid dysfunction, coagulation dysfunction, malignant tumors, or severe malnutrition.

Methods
In the control group, routine Western medicine treatment, including dehydration and intracranial pressure reduction, anticoagulation, improvement of cerebral blood circulation, and cerebral nerve protection, was adopted. Patients were administered enteral nutrition support treatment. Enteral nutrition suspension (commodity name: Nengquanli, Newdihiya Pharmaceutical Co., Ltd., Batch No. 20180318) was administered 1500–2500 mL/day with 50–100 mL/h dripping speed using a gastric tube.
In the observation group, the patients were administered with Qixue Shuangbu decoction using a nasal feeding tube and simultaneous acupuncture treatment was performed. Prescriptions of Qixue Shuangbu decoction included Codonopsis (15 g), Atractylodes (15 g), Poria (12 g), Angelica (12 g), Paeoniae Alba (12 g), Rehmannia glutinosa (15 g), Chuanxiong (9 g), and Radix Glycyrrhizae (6 g). The above drugs were decocted for 150 mL and administered using a nasal feeding tube daily for 14 d. The acupuncture points were Neiguan, Zusanli, Guanyuan, Qihai, Shangjuxu, Zhongwan, and Xiawan. One-time acupuncture was performed using the twirling small lifting insertion technique, following the use of a gas needle for 20 min. Acupuncture was performed twice a day as a continuous treatment of 14 d.

Observation indicators
Acute physiology and chronic health evaluation II (APACHE II)[5] and organ dysfunction syndrome (MODS)[6] scores were used to evaluate the overall severity of the disease and severity of organ failure. The two scores were proportional to the overall severity of the disease and severity of organ failure, respectively. NIHSS[7] was used to evaluate the degree of neurological deficit, and it was proportional to the degree of neurological deficit. TCM syndrome score was estimated based on symptoms, including dizziness, laziness, amnesia, fatigue, insomnia, dreaminess, blurred vision, palpitations, shortness of breath, loss of appetite, slim body, and luxuriant face. The above symptoms were categorized from light to heavy using the Likert 4 grade scoring method, ranging from 0–3 points.
The incidence of gastrointestinal complications (diarrhea, constipation, gastrointestinal bleeding, vomiting), pressure sores, ventilator-associated pneumonia (VAP), offline success rate, hospitalization time, and 28-d mortality in the two groups were recorded[8].

Detection method
Fasting venous blood (3 mL) was extracted from patients and centrifuged at 2000 r/min for 30 min. Hitachi 7600i automatic biochemical analyzer was used for determination of biochemical parameters. The kit was provided by Nanjing Jiancheng Biological Products Co., Ltd. The calcitonin gene-related peptide (CGRP), ubiquitin carboxyl-terminal hydrolase 1 (UCH-L1), tumor necrosis factor-α (TNF-α), interleukin (IL)-2, IL-8, diamine oxidase (DAO), and D-lactic acid (D-LA) were estimated using enzyme-linked immunosorbent assay. The changes of the lipopolysaccharide concentration were determined using a radioimmunoassay. The changes of complement C3, complement C4, immunoglobulin (Ig) M, and IgG were detected by flow cytometry.
The patient’s feces weighing 1 g were diluted with 5 mL of distilled water and inoculated in appropriate culture medium to determine the number of Bifidobacterium, Lactobacillus, Enterococcus, and Enterobacter.

Statistical analysis
The data were processed using the SPSS19.0 software. The data were assessed for normal distribution and uniform variance was described using mean ± SD. The t test was used for comparison, and the number of cases (%) for enumeration data were used for description. The χ2 test was used for comparison, and statistical significance was set at P < 0.05.

RESULTS
Comparison of scores between and within groups
Before treatment, APACHE II, MODS, NIHSS, and TCM syndrome scores were not significantly different between the groups (P > 0.05). Table 1 shows that APACHE II, MODS, NIHSS, and TCM syndrome scores were significantly lower than those before treatment for both groups (P < 0.05). After treatment, the scores of the observation group were lower than those of the control group (P < 0.05).

Comparison of complement and Ig system indexes between and within groups
Complement (complement C3, complement C4) and Ig system (IgM, IgG) indexes were not significantly different before treatment (P > 0.05). Table 2 shows that the complement and Ig system indexes were significantly higher than those before treatment in both groups (P < 0.05). After treatment, complement C3, complement C4, IgM, and IgG were higher in the observation group than in the control group (P < 0.05).

Comparison of intestinal mucosal barrier function indexes between groups and within groups
Before treatment, the intestinal mucosal barrier function indexes were not significantly different between the groups (P > 0.05). Table 3 shows that DAO and D-LA were significantly increased (P < 0.05), while lipopolysaccharide was significantly decreased (P < 0.05) in the two groups. After treatment, DAO and D-LA were higher in the observation group than in the control group, while lipopolysaccharide was lower than that in the control group (P < 0.05).

Comparison of CGRP, UCH-L1, TNF-α, IL-2, IL-8 between and within groups
Before treatment, CGRP, UCH-L1, TNF-α, IL-2 and IL-8 were not significantly different (P > 0.05). Table 4 shows that CGRP was significantly increased (P < 0.05), and UCH-L1, TNF-α, IL-2 and IL-8 were significantly decreased (P < 0.05) in the two groups. After treatment, CGRP was higher, while UCH-L1, TNF-α, IL-2 and IL-8 were lower in the observation group than in the control group (P < 0.05).

Comparison of intestinal flora between groups and within groups
The number of intestinal flora before treatment were not significantly different between the groups (P > 0.05). As shown in Table 5, Bifidobacterium, Lactobacillus, and Enterococcus numbers were significantly higher in the two groups than those before treatment (P < 0.05), while the number of Bacteroides was significantly lower than that before treatment (P < 0.05). After treatment, Bifidobacterium, Lactobacillus, and Enterococcus numbers were higher in the observation group than in the control group, while the number of Bacteroides was lower than in the control group (P < 0.05).

Comparison of the incidence of gastrointestinal complications and pressure ulcers between groups
There were seven cases of gastrointestinal complications and one case of pressure sore in the control group. The overall complication rate was 23.53%, which was higher than that of the observation group (8.82%); however, no statistical significance was reached (P > 0.05) (Table 6).

Comparison of VAP incidence, weaning success rate, hospital stay, and 28-d mortality between groups
The incidence of VAP and the success rate of weaning were higher in the observation group than those in the control group, while the 28-d mortality rate was lower than that in the control group; however, no statistical significance was reached (P > 0.05). The hospitalization time of the observation group was significantly shorter than that of the control group (P < 0.05) (Table 7).

DISCUSSION
Severe stroke refers to the brain tissue necrosis or softening caused by hypoxia and ischemia due to cerebral blood circulation disorder, which is a common cerebrovascular disease in clinic. The occurrence of patients with stroke is generally developed on the basis of atherosclerosis changes. Inflammatory reaction is one of the reasons for cell loss, which has a serious impact on life safety and physical and mental health of patients[9]. Most critically ill patients experience disturbance of consciousness, swallowing dysfunction, and metabolic exuberance; therefore, they have higher nutritional needs. However, limited intake leads to high stress response, resulting in malnutrition and reduced immune function[10]. Western medicine mainly relies on intestinal nutrition support in the aspect of supplemental nutrition; however, it can cause reproduction of pathogenic bacteria and formation of flora disorder, which would eventually lead to excessive activation of systemic inflammatory response. At the same time, the loss of neurological function in patients with stroke would lead to the inactivation of gastrointestinal hormones and change in neurotransmitter secretion, affecting the function of human intestinal mucosa and causing intestinal flora disorder.
TCM believes that stroke belongs to the category of stroke. In early stages of the disease, wind, fire, phlegm, and silt are the main factors, while in late stages, deficiency and silt are the main factors. TCM theory believes that qi is the handsome of blood, blood is the mother of qi, qi is the blood, qi is the vitality and movement, and qi deficiency is unable to promote the operation of blood, which will lead to blood stasis. This study adopts the TCM treatment method of Qixue Shuangbu decoction combined with acupuncture treatment. Qixue Shuangbu decoction consists of Sijunzi decoction and Siwu decoction. Reinforcing qi by Dangshen, strengthening healthy qi and expelling pathogenic factors, reinforcing qi by Shaoyao Ganhuayin, replenishing blood by Danggui Shudihuang and activating blood by Chuanxiong. Rhizoma Atractylodis Macrocephalae and Poria can nourish qi and blood by invigorating spleen, while stir-fried licorice can reconcile various drugs. Ginger and jujube can support spleen and stomach, give consideration to tonifying qi and blood, play the role of nourishing blood, invigorating spleen and kidney, tonifying qi and blood, and harmonizing qi and blood[11-14].
Acupuncture treatment is the external treatment of TCM. This study selected acupoints that are commonly used in the treatment of gastrointestinal diseases. Zusanli is a strong point, can strengthen the body, spleen and stomach, while Shangjuxushichangchangchangxiahe point can reconcile gastrointestinal function. Guanyuan and Qihai can strengthen the spleen and kidney, while Buyuanqi and Zhongwan can reduce adverse stomach. Xiawan is Tongzhi and Neiguan and can open the orifices to wake up the min. Therefore, the acupuncture treatment of the above acupoints helps regulate the intestinal function of patients and improve the imbalance of flora. This study found that DAO and D-LA were higher, while lipopolysaccharide was lower in the observation group than in the control group after treatment, indicating that the regulation of TCM combined therapy on intestinal flora was significant. The above indicators are commonly used for the observation of intestinal mucosal loss. There is a bidirectional regulation between the human intestinal tract and the brain. Reducing intestinal loss through combined treatment can be administered back to the brain, thereby reducing the neurological deficit symptoms of patients[15,16]. 
In this study, the APACHE II, MODS, NIHSS and TCM syndrome scores were significantly decreased in the two groups compared with those before treatment, and the scores in the observation group were lower than those in the control group after treatment, indicating that the combined treatment of TCM had good effects on improving the symptoms of neurological deficit and reducing the severity of patients. Chinese medicine prescriptions can improve blood flow, improve vascular reserve capacity of patients, and alleviate the corresponding clinical signs caused by stroke. In this study, the complement and Ig system indexes of the two groups were significantly improved compared with those before treatment. The complement C3, complement C4, IgM and IgG were higher in the observation group than those in the control group after treatment, indicating that the immune function of the patients was significantly improved after TCM combined treatment. TCM and acupuncture treatment can promote the secretion of IL-2, thereby promoting lymphocyte proliferation and differentiation, as well as antibody formation, and playing an important role in human immune response. In this study, the changes of inflammatory factors in patients were also analyzed. TNF-α, IL-2, and IL-8 are the commonly used cellular inflammatory factors in clinic. The increase in their concentration suggested that the inflammatory response in patients was aggravated, and it could mediate the cascade activation process of inflammatory response. UCH-L1 was mainly expressed in the brain, testis, or ovary tissue, belonging to neuron-specific protein, which was of great significance to maintain the normal function of the nervous system. CGRP was a vasodilator polypeptide substance in the peripheral and central nervous system, which could form a strong antagonistic effect on cardiovascular and cerebrovascular contraction. Therefore, the severe response of patients in this study was reduced. The decrease of vasoconstrictive substance concentration suggests the possible mechanism of TCM combined therapy[17,18].
This study also analyzed the complications. The two main complications were gastrointestinal complications and pressure sores, which could be alleviated through active treatment. In contrast, the observation group showed significantly shortened hospitalization time, indicating that the combined treatment of TCM used multiple ways to regulate the clinical signs and symptoms of patients helping reduce the hospitalization time of patients. In terms of the changes of bacterial flora in patients after treatment, Bifidobacterium, Lactobacillus, and Enterococcus numbers were higher in the observation group than in the control group, and the number of Bacteroides was lower than in the control group. Under normal conditions, beneficial and harmful bacteria in the human body were inhibited and reached a balance. The balance of bacterial flora is helpful for the digestion and absorption in the human body. Through the combined treatment of TCM, the beneficial bacteria in patients with severe stroke were increased, and the reproduction of harmful bacteria was inhibited, so as to protect the gastrointestinal function and promote the absorption of nutrients, which played an important role in maintaining the balance of bacterial flora in the human body[19,20].
In this study, patients with severe stroke were selected as the research objects, and the improvement effect of the combined treatment of TCM on patients was emphatically analyzed. At the same time, a variety of observation indexes were selected, including inflammatory factors, immune factors, intestinal flora, and other factors, which further confirmed the effect of the combined treatment of TCM and Western medicine, and could provide certain basis for the clinical comprehensive treatment of severe stroke. However, the number of cases included in this study is limited, and the cases derived from the same hospital, which may introduce a bias in case selection, and the follow-up time was relatively short. Follow-up studies should have been further confirmed by increasing the quality of life and living ability of patients outside the hospital.

CONCLUSION
In summary, Qixue Shuangbu decoction and acupuncture combined with Western medicine in the treatment of acute severe stroke can regulate intestinal flora, reduce inflammation, improve intestinal mucosal barrier function and immune function related indicators, and promote recovery.

ARTICLE HIGHLIGHTS
Research background
Stroke is a common and frequently occurring disease of the nervous system and one of the three major diseases leading to human death.

Research motivation
The effects of Qixue Shuangbu decoction and acupuncture combined with Western medicine on immune indexes and digestive tract function in patients with acute severe stroke were analyze.

Research objectives
This study aimed to observe the curative effect of Qixue Shuangbu Decoction and acupuncture combined with Western medicine on acute severe stroke, with the purpose of improving the clinical therapeutic effect.

Research methods
The observation group was administered Qixue Shuangbu decoction via nasal feeding tube on the basis of the routine Western medicine treatment with simultaneous acupuncture. The two groups were compared.

Research results
After treatment, the scores of the observation group were lower than those of the control group, and the complement and Ig levels were higher than those of the control group. The levels of diamine oxidase, D-lactic acid, and calcitonin gene-related peptide in the two groups were significantly higher than those before treatment, while the levels of lipopolysaccharide, ubiquitin carboxyl-terminal hydrolase 1, tumor necrosis factor-α, interleukin (IL) -2, and IL-8 were significantly lower than those before treatment.

Research conclusions
Qixue Shuangbu decoction and acupuncture combined with Western medicine for the treatment of acute severe stroke can regulate intestinal flora.

Research perspectives
The immune function and digestive tract function indexes were selected as the observation objects to analyze the therapeutic effect of integrated traditional Chinese and Western medicine to provide the corresponding basis for clinical practice. 
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Table 1 Comparison of scores between and within groups (mean ± SD)
	Indicators
	Time
	Control group (n = 34)
	Observation group (n = 34)
	t value
	P value

	APACHE II score (points)
	Before treatment
	17.58 ± 3.21
	17.62 ± 3.08
	0.052
	0.958

	
	After treatment
	13.25 ± 2.14a
	10.11 ± 1.83a
	6.502
	0.000

	MODS score (points)
	Before treatment
	14.55 ± 2.53
	14.48 ± 2.61
	0.112
	0.911

	
	After treatment
	9.89 ± 1.67a
	8.21 ± 1.43a
	4.456
	0.000

	NIHSS score (points)
	Before treatment
	19.97 ± 2.07
	20.01 ± 2.13
	0.079
	0.938

	
	After treatment
	10.74 ± 1.74a
	8.56 ± 1.55a
	5.455
	0.000

	TCM syndrome points (points)
	Before treatment
	24.12 ± 2.58
	23.97 ± 2.61
	0.238
	0.812

	
	After treatment
	11.41 ± 1.25a
	7.85 ± 1.06a
	12.666
	0.000


aP < 0.05 vs before treatment.
APACHE II: Acute physiology and chronic health evaluation II; MODS: Organ dysfunction syndrome; NIHSS: National Institutes of Health Stroke Scale; TCM: Traditional Chinese medicine.

Table 2 Comparison of complement and immunoglobulins system indexes between and within groups (mean ± SD)
	Indicators
	Time
	Control group (n = 34)
	Observation group (n = 34)
	t value
	P value

	Complement C3 (g/L)
	Before treatment
	1.04 ± 0.12
	1.02 ± 0.13
	0.659
	0.512

	
	After treatment
	1.28 ± 0.17a
	1.43 ± 0.21a
	3.237
	0.002

	Complement C4 (g/L)
	Before treatment
	0.22 ± 0.05
	0.23 ± 0.04
	0.911
	0.366

	
	After treatment
	0.31 ± 0.07a
	0.37 ± 0.09a
	3.068
	0.003

	IgM (g/L)
	Before treatment
	0.74 ± 0.11
	0.73 ± 0.14
	0.327
	0.744

	
	After treatment
	1.11 ± 0.15a
	1.36 ± 0.18a
	6.221
	0.000

	IgG (g/L)
	Before treatment
	9.74 ± 0.41
	9.68 ± 0.38
	0.626
	0.534

	
	After treatment
	10.64 ± 0.52a
	11.47 ± 0.61a
	6.038
	0.000


aP < 0.05 vs before treatment.
Ig: Immunoglobulins.

Table 3 Comparison of intestinal mucosal barrier function indexes between groups and within groups (mean ± SD)
	Indicators
	Time
	Control group (n = 34)
	Observation group (n = 34)
	t value
	P value

	DAO (U/mL)
	Before treatment
	3.28 ± 0.34
	3.31 ± 0.30
	0.386
	0.701

	
	After treatment
	4.15 ± 0.38a
	4.63 ± 0.45a
	4.752
	0.000

	D-LA (mmol/L)
	Before treatment
	0.18 ± 0.07
	0.19 ± 0.06
	0.632
	0.529

	
	After treatment
	0.27 ± 0.08a
	0.36 ± 0.10a
	4.098
	0.000

	Lipopolysaccharide (ng/L)
	Before treatment
	17.41 ± 4.52
	17.35 ± 4.67
	0.054
	0.957

	
	After treatment
	11.14 ± 2.05a
	8.21 ± 1.61a
	6.554
	0.000


aP < 0.05 vs before treatment.
DAO: Diamine oxidase; D-LA: D-lactic acid.

Table 4 Comparison of calcitonin gene-related peptide, ubiquitin carboxyl-terminal hydrolase 1, tumor necrosis factor-α, interleukin-2, interleukin-8 between and within groups (mean ± SD)
	Indicators
	Time
	Control group (n = 34)
	Observation group (n = 34)
	t value
	P value

	CGRP (pg/mL)
	Before treatment
	21.52 ± 5.36
	20.97 ± 5.71
	0.409
	0.683

	
	After treatment
	28.26 ± 6.17a
	36.58 ± 6.78a
	5.292
	0.000

	UCH-L1 (µg/L)
	Before treatment
	0.40 ± 0.18
	0.41 ± 0.13
	0.263
	0.794

	
	After treatment
	0.25 ± 0.11a
	0.17 ± 0.10a
	3.138
	0.003

	TNF-α (pg/mL)
	Before treatment
	44.52 ± 5.89
	42.97 ± 6.01
	1.074
	0.287

	
	After treatment
	21.02 ± 4.15a
	14.63 ± 3.85a
	6.582
	0.000

	IL-2 (pg/mL)
	Before treatment
	15.89 ± 2.16
	15.81 ± 2.24
	0.150
	0.881

	
	After treatment
	10.13 ± 1.92a
	6.78 ± 1.52a
	7.977
	0.000

	IL-8 (pg/mL)
	Before treatment
	5.23 ± 0.82
	5.18 ± 0.91
	0.238
	0.813

	
	After treatment
	4.64 ± 0.53a
	3.47 ± 0.42a
	10.088
	0.000


aP < 0.05 vs before treatment.
CGRP: Calcitonin gene-related peptide; UCH-L1: Ubiquitin carboxyl-terminal hydrolase 1; TNF-α: Tumor necrosis factor-α; IL: Interleukin.

Table 5 Comparison of intestinal flora between groups and within groups (mean ± SD)
	Indicators
	Time
	Control group (n = 34)
	Observation group (n = 34)
	t value
	P value

	Bifidobacterium (× 107 CFU)
	Before treatment
	9.74 ± 1.14
	9.67 ± 1.21
	0.246
	0.807

	
	After treatment
	11.11 ± 1.25a
	12.78 ± 1.34a
	5.314
	0.000

	Lactobacillus (× 107 CFU)
	Before treatment
	9.42 ± 1.14
	9.36 ± 1.08
	0.223
	0.824

	
	After treatment
	10.78 ± 1.27a
	12.63 ± 1.41a
	5.685
	0.000

	Enterococcus (× 107 CFU)
	Before treatment
	8.85 ± 1.14
	8.79 ± 1.21
	0.210
	0.834

	
	After treatment
	9.75 ± 1.21a
	11.41 ± 1.37a
	5.296
	0.000

	Bacteroides (× 107 CFU)
	Before treatment
	7.96 ± 0.21
	8.02 ± 0.26
	1.047
	0.299

	
	After treatment
	6.41 ± 0.17a
	6.02 ± 0.14a
	10.326
	0.000


aP < 0.05 vs before treatment.

Table 6 Comparison of the incidence of gastrointestinal complications and pressure ulcers between groups, n (%)
	Group
	Gastrointestinal complications
	Pressure ulcer
	Total complications

	
	Diarrhea
	Constipate
	Gastrointestinal bleeding
	Vomit
	
	

	Control group (n = 34)
	2 (5.88)
	1 (2.94)
	1 (2.94)
	3 (8.82)
	1 (2.94)
	8 (23.53)

	Observation group (n = 34)
	1 (2.94)
	0 (0.00)
	0 (0.00)
	2 (5.88)
	0 (0.00)
	3 (8.82)

	χ2 value
	
	
	
	
	
	2.711

	P value
	
	
	
	
	
	0.100



Table 7 Comparison of ventilator-associated pneumonia incidence, weaning success rate, hospital stay, and 28-d mortality between groups, n (%)
	Group
	Incidence of VAP
	Offline success rate
	Hospital stay (d)
	28 d case fatality rate (%)

	Control group (n = 34)
	11 (32.35)
	18 (52.94)
	20.56 ± 5.82
	7 (20.59)

	Observation group (n = 34)
	5 (14.71)
	23 (67.65)
	16.78 ± 4.53
	2 (5.88)

	χ2/t value
	2.942
	1.536
	2.989
	3.202

	P value
	0.086
	0.215
	0.004
	0.074


VAP: Ventilator-associated pneumonia.
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