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Abstract
Background:To explore the application effect of multicenter transitional nursing in patients post-TIPS.

Methods:A total of 368 patients who underwent TIPS were randomly allocated to the control or intervention group. Patients in the control group received
conventional care, and patients in the intervention group received conventional care combined with transitional care. The Child-Pugh scores, blood ammonia
levels, compliance behavior, medication compliance, and adverse event incidence rates in the two groups were compared at 1, 3, 6, 9 and 12 months post-
TIPS.

Results:Repeated measures analysis of variance showed signi�cant group effects 1, 3, 6, 9 and 12 months post-TIPS in the compliance behavior scores of the
two groups. The intervention group had signi�cantly higher compliance behavior scores than the control group 1, 3, 6, 9 and 12 months post-TIPS. The
incidence of postoperative adverse events in the intervention group was signi�cantly lower than that in the control group 12 months after TIPS. The group
effects, time effects and group*time interaction revealed signi�cant differences in the Child-Pugh scores 1, 3, 6, 9 and 12 months post-TIPS between the two
groups and signi�cant differences in blood ammonia levels 9 months after TIPS.

Conclusions:Post-TIPS transitional care interventions increased patients’access to scienti�cally informed nursing, signi�cantly improved patients’compliance
behavior and health, and decreased the incidence of postoperative adverse events.

Background
Transjugular intrahepatic portosystemic shunt (TIPS) is an important option for the management of complications of portal hypertension in patients with
cirrhosis caused by various etiologies.1 TIPS is an effective emergency treatment for esophageal variceal bleeding in patients who have failed conventional
therapy.2 Although TIPS can effectively resolve problems associated with portal hypertension, prognostic evaluation of complications has also become
critical. Most patients who undergo TIPS leave the hospital immediately after treatment, but they still need diet-related guidance and long-term anticoagulant
and hepatoprotective treatment after discharge. Studies have shown that the initial period after discharge from the hospital is a dangerous one in which
treatment is not continued properly or adverse events occur.3,4 How to help patients master effective postdischarge self-management skills to improve their
symptoms and prognosis, reduce complications, and improve quality of life is an important issue requiring the attention of both doctors and patients.

Transitional care intervention programs are usually multidisciplinary in nature and aimed at improving health care provider outcomes through improvements
in care coordination and continuity for patients during the transition between health care settings.5 The theoretical concept underlying transitional care
interventions is that readmissions are largely preventable if issues that predispose patients to return to the hospital for treatment can be addressed.6

Transitional care intervention programs have been targeted at patients with speci�c diagnoses7,8 or focused on general medical patients with an average risk
of readmission.9,10 A new model of specialized caregiving that is based on a series of diagnostic imaging procedures performed in real time and on the
integrated activity of consultant hepatologists in outpatient departments, dedicated nurses, physicians in training, and primary physicians has reduced the
rates of 30-day readmission and 12-month mortality in patients with cirrhosis and ascites.11 There have been few well-designed studies supporting the
effectiveness of transitional care for patients with portal hypertension post-TIPS, primarily due to the multifaceted nature of portal hypertension complications
and the di�culty of performing randomized controlled studies (RCTs) on transitional care interventions.

Therefore, it is imperative to establish a transitional care intervention model for patients who have undergone TIPS that is suited to China's national conditions
and medical and health system.12,13 Based on comprehensive consideration of the representative regional hospitals nationwide, their comprehensive nursing
capacity, and the number of TIPS procedures completed per calendar year, seven hospitals were selected to form a TIPS continued nursing multicenter study
group for a multicenter RCT of the implementation of continued care for post-TIPS patients.

We conducted an RCT to determine whether multidisciplinary and patient-centered transitional care interventions for patients with post-TIPS would improve
compliance behavior and reduce complications post-TIPS.We hypothesized that:

1) Patients referred to transitional care interventions would have signi�cantly higher total scores for compliance behavior associated with complications post-
TIPS than the control group.

2) Patients referred to transitional care interventions would exhibit a signi�cantly lower incidence of adverse events.

3) Patients who experienced transitional care interventions would exhibit signi�cantly greater improvement in their Child-Pugh scores and blood ammonia
levels post-TIPS than the control group.

Patients And Methods
Study design

The study protocol was approved by the ethical committees for human investigations at Ruijin Hospital Luwan Branch, Shanghai Jiao Tong University School
of Medicine, and by the Local Department of Health and Family Planning Commission. The study protocol also ful�lled the guidelines of Good Clinical
Practice in clinical trials. The study was registered in an independent clinical trial database (www.clinicaltrials.gov; identi�er: NCT02877953)(08/24/2016).
The purpose of the study, enrollment, follow-up, and the details of the TIPS operation were explained to all the patients, and written informed consent was
obtained. All data were recorded on regularly monitored case report forms that were entered into a database by the same investigator. All authors had access
to the study data and reviewed and approved the �nal manuscript.
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Study population

This study was conducted based on open recruitment and review by the research group, and a multicenter joint research agreement was signed with several
hospitals. The research group held a discussion and selected 7 interventional departments in hospitals in 5 cities to participate in this study after considering
regional distribution, hospital scale, comprehensive nursing capacity and other factors. Among them, 1 hospital dropped out for an unexplained reason;
therefore, 6 hospitals participated in the research.

A total of 368 patients who underwent TIPS surgery in the 7 hospitals from September 2018 to September 2019 were selected as the study subjects.

The study inclusion criteria were as follows:

Clinical diagnosis of portal hypertension

Child-Pugh score 10

TIPS surgery was successful and the patient had no cognitive impairment

Informed consent

The study exclusion criteria were as follows:

Age <18 years

Right ventricular failure

Severe systemic infection

Hepato cellular carcinoma (HCC)

Terminal disease

Failure to provide written consent to participate in the study

Unreachable region.

Randomization

The patients were numbered in order, and they were divided into an intervention group and a control group by the random number table method, with 184
patients in each group. Among them, 23 patients in the intervention group withdrew from this study for personal reasons,5 patients in the control group
withdrew from this study for personal reasons.All patients were followed for a period of at least 12 months or until death.

Control group

During each patient's hospital stay, the transition nurses created a transitional care �le that included information on the patient (inpatient medical and nurse
care plan and medications) and the discharge plan, which included the scheduled regular return visits (1, 3, 6, 9 and 12 months post-TIPS) and information on
how to prevent gastrointestinal bleeding, infection, and constipation; how to eat a quality low-protein diet; how to recognize minimal HE; how to monitor blood
ammonia levels; and how to deal with adverse drug reactions to anticoagulants. An evidence-based transitional care handbook with all these details was
given to the participants post-TIPS.

On the day of discharge of the patient from the hospital,a transition nurse met with the patient to review the follow-up recommendations. The transition nurse
veri�ed that the medications were prescribed in accordance with the discharge plan and that the patient and his/her caregiver understood the anticoagulant,
liver-protective agent, and lactulose prescriptions and were informed of the planned appointments and the blood biochemistry monitoring.

Twelve months after hospital discharge, a transition nurse followed-up with the patient once a month by telephone.

Interventions

In addition to receiving the same care as the control group, the patients in the intervention group received transitional care interventions provided by a
multidisciplinary team composed of dedicated nurses, transition nurses, physicians and computer information engineers in training, and primary physicians
by telephone follow-up, family visits, and WeChat guided online sessions. Before discharge, the transition nurses provided the patients with kitchen scales to
facilitate the maintenance of a high-quality low-protein diet.

1.Telephone follow-up:

Each telephone follow-up lasted approximately 10-15 minutes and was implemented within 72 hours after the patient was discharged. Follow-up phone calls
occurred at 2 and 4 weeks, followed by once a month thereafter. Dedicated nurses were informed of the symptoms of the patients, the presence of
complications, and the psychological state of the patients, and they provided speci�c guidance for addressing complications and consulted primary care
physicians when necessary. Participants with serious complications were admitted to the hospital. The frequency of telephone follow-ups increased as
appropriate.

2.Family visit:

Family visits were carried out for the patients who did not return regularly for visits 1, 3, 6, 9 and 12 months after discharge. Each visit lasted between 30 and
45 minutes. Dedicated nurses assessed the patient's health status, including his or her vital signs; monitored blood ammonia through a portable blood
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ammonia detector; and helped patients master simple nursing procedures, such as white vinegar(the main ingredient of white vinegar is acetic acid, which
reduces the absorption of blood ammonia)clysis.

3.Network communication platform

The WeChat platform was used to strengthen communication between the subjects and the multidisciplinary team. Timely online guidance for patients could
also be provided. Nursing staff collected knowledge related to post-TIPS rehabilitation and produced pictures and videos for release with the assistance of
computer technicians. The frequency of information release was at least twice a week. The theme for the �rst week of each month was basic knowledge of
TIPS and psychological counseling. The theme for the second week was attention to medication after TIPS and prevention of complications. The theme for
the third week was healthy diet recommendations and exercise instruction. The theme for the fourth week was the requirements for follow-up visits and
matters needing attention, and the data were collected and released in this order each month. Transition nurses and physicians were available online to guide
patients every Tuesday and Friday night from 20:30 to 21:30. In addition, comments were made on the problems with patients' communication in the group on
that day, and incorrect cognition was pointed out and corrected in a timely manner.

4.Intervention content

(1)The prevention of risk factors for hepatic encephalopathy(HE)

Diet cards were custom-made to prevent gastrointestinal bleeding based on an evaluation for esophageal gastric varices. Patients were given guidance on
how to prevent infection of the upper respiratory tract, digestive tract, and wound and on how to eat a high-quality low-protein diet. Minimal HE was evaluated
based on symptom recognition, the digit symbol test, and the number connection test-A. The multidisciplinary team focused on identifying the cause of
infection and took appropriate and timely measures, such as the administration of medication by an oral route or local application, diet adjustment, and white
vinegar clysis, to prevent and treat constipation. It was important for the participants to make regular return visits so that their blood ammonia levels could be
monitored.

(2)The prevention of shunt stenosis and occlusion

We urged patients to regularly undergo Doppler ultrasound so that shunt stenosis could be detected early and measures could be taken in a timely manner.
During the short-term postoperative anticoagulation period, additional effort was also made to prevent adverse drug reactions associated with anticoagulant
medication.

(3)Adverse anticoagulant drug reaction prevention guidance

To evaluate patients' medication adherence and improve compliance, praise was given in the WeChat group, and in advanced cases, progress was shared with
ward mates. Patients who missed a dose or stopped taking their medication were assisted by nurses who sent WeChat medication reminders to improve the
medication adherence rate.

(4)Psychological guidance

The psychological status of patients was evaluated. If anxiety, depression or other negative emotions were detected, targeted intervention was conducted to
encourage patients to participate in more social activities or communicate more with patients in the patient group to build their con�dence. Furthermore,
patients’ family members were guided to strengthen their support for the patients.

6.Data collection

Subjects were followed for 12 months or more postdischarge to monitor their clinical symptoms. The collected data included the following: (1) Demographic
characteristics. (2) Compliance behavior. (3) Clinical data, including cirrhosis etiology; the results of routine blood tests, coagulation tests, and hepatic
function tests (Child-Pugh score); blood ammonia levels; and the results of color ultrasound, CT scans, and/or gastroscopy. Ultrasonography was repeated
monthly to exclude shunt dysfunction. (4) Adverse events, such as HE, TIPS dysfunction, readmission details, and death. The latter were recorded in a new
database.

Primary Outcome Measures:Compliance Behavior

Time period: 1, 3, 6, 9 and 12 months after discharge

The compliance behaviors of post-TIPS patients were surveyed using a self-designed questionnaire. The questionnaire included reminders to take medicine on
time, eat a high-quality and low-protein diet, go to sleep at a regular time, engage in moderate exercise, regulate emotions, and attend regular follow-ups. Item
responses were documented based on a 4-point scale (0=never to 3=always). Total scores ranged from 0 to 18, with higher scores indicating better
compliance. Data were collected via face-to-face interviews with trained transition nurses.

Secondary Outcome Measures:

Time period: 12 months after discharge

(1)Incidence of adverse events: The incidence of postoperative adverse events, including shunt stenosis, the recurrence of clinical symptoms associated with
portal hypertension, adverse drug reactions and mortality, was compared between the two groups.
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Time period: Baseline, 1, 3, 6, 9 and 12 months after discharge

(2)Child-Pugh scores and blood ammonia levels.

Compliance with ethical standards

The measures taken to ensure the quality of the research included the following: (1) All subjects were willing to participate in the research and signed written
informed consent forms, and they were promised that the research results would be used only for academic research and did not involve personal rights and
interests. (2) The data related to the research objects were kept strictly con�dential and were read and stored by the researchers. (3) All members of the
research group participating in the study received uni�ed training and passed a written examination, and they all used the same guidance language during the
investigation. (4) All the recovered data were coded and sorted, uploaded to the database independently by the researchers, and checked for logical errors.

In addition, to avoid possible bias caused by the multicenter nature of the research, a quality control group was set up. The heads of each research unit and
the head nurse of the unit department jointly formed a quality inspection group. During the study period, the consistency and accuracy with which the research
scheme was implemented by the participating nurses were randomly checked monthly; when problems were found, timely guidance and correction were given.
The project leader used WeChat and telephone contact to organize a quality control group discussion once a quarter. The discussion focused on the
consistency and accuracy with which the research plan was implemented by each research unit and on the formulation of countermeasures for joint
implementation. The collected research data were examined and approved by the research leader of each unit and submitted to the research group
immediately.

Statistics

Statistical analyses were conducted using SPSS version 20.0 (Chicago, IL, United States). The summary statistics for the continuous variables are presented
as the means with standard deviations or standard errors of the mean for comparison tests. Proportions are used for the categorical variables.

The chi-square test was used to determine the differences in proportions. Continuous variables were compared with the unpaired Student’s t test (or the
nonparametric Mann-Whitney rank-sum test, when required) and repeated measures analysis of variance(RM ANOVA).Patients were considered lost to follow-
up if they did not attend two consecutive 12-month clinical examinations. Statistical signi�cance was established at a P value <0.05.

Results
Baseline Characteristics

Between 2018 and 2019, 368 patients who had previously undergone TIPS were identi�ed and enrolled in the study. The demographic and procedural data for
the entire population and a comparison based on the Child-Pugh scores are summarized in Table 1. Table 1 shows no statistically signi�cant differences
between the two groups in terms of sex; age; education; number of children; occupation; income; etiology; or severity of liver disease, including Child-Pugh
scores and blood ammonia levels (P>0.05). 7 participants died and 23 were lost to follow-up in the intervention group. 16 participants died and 5 were lost to
follow-up in the control group (Figure 1).

Primary Outcome Analysis

The medical compliance scores for the two groups of patients at 1, 3, 6, 9 and 12 months post-TIPS are shown in Table 2. As shown in conjunction with Table
3, the intervention group performed signi�cantly better than the control group in terms of medication compliance, diet, regular sleep, emotion regulation, and
regular follow-up compliance (P<0.001). In addition, the results of RM ANOVA also proved that there was an interaction effect between the follow-up time of
patients after discharge and the above outcome indicators. As the postoperative follow-up time lengthened, the compliance of patients in the two groups
increased at different rates, and this change was more signi�cant in the intervention group (Table 4).

Secondary Outcome Measures

As shown in Table 5, within 12 months post-TIPS, the incidence of adverse events in the intervention group (15.53%, 25/161) was signi�cantly lower than that
in the control group (32.96%, 59/179), c2=10.47, P<0.05, and the difference was statistically signi�cant.

Secondary Outcome Measures

The results of RM ANOVA showed that the Child-Pugh scores and blood ammonia levels followed different trends across time points in the two groups
(P<0.001). There were statistically signi�cant differences in the Child-Pugh scores between the groups of patients treated by different nursing methods, and
patients in the intervention group had signi�cantly better scores than those in the control group (P<0.05). The blood ammonia levels showed no statistically
signi�cant difference between groups at 1, 3, and 6 months post-TIPS, but there was a statistically signi�cant difference between the two groups at 9 and 12
months post-TIPS (P<0.05) (Table 3). The results of RM ANOVA also proved the effect of patients’follow-up time after discharge and the interaction effect
between group and time. With a longer duration of postoperative follow-up, in both groups of patients, the Child-Pugh scores and blood ammonia levels
decreased, but the patients in the intervention group showed more signi�cant improvement, as the blood ammonia level in the control group reached its nadir
at 3 months post-TIPS and increased thereafter (Table 4).

Discussion
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TIPS insertion is an effective method for resolving the symptoms of portal hypertension.14,15 After TIPS insertion, the portal vein blood �ow to the liver is
reduced, and the hepatic artery blood �ow increases to compensate for this reduction16,17 because of the interdependence of the portal vein and hepatic artery.
However, increases in the symptom recurrence rate and the incidence of HE, which may adversely affect quality of life and accelerate liver function
deterioration, are the main causes of death post-TIPS.18 In fact, HE is very frequent following TIPS insertion and may be persistent and refractory to medical
treatment in a minority of patients, thus signi�cantly affecting quality of life.19 Therefore, efforts at discharge must focus on this high-risk group of patients to
decrease the incidence rate of post-TIPS complications.

In recent years, the 30-day readmission rate of patients after discharge post-TIPS has been as high as 20%.20 Studies have shown a patient compliance rate of
only 37.45% after discharge; a lack of compliance makes it di�cult for patients and their families to implement correct postoperative care. In the Central
Committee of the Communist Party of China and the State Council’s“Opinions on deepening the reform of the medical health system”it states, “Continuing
care will be an important approach to chronic disease management”21. The document identi�es the main objectives of providing continuous, coordinated and
holistic care services to the elderly and those with chronic diseases. A recent single-center study of patients with cirrhosis showed that a multidisciplinary
transitional care approach that included managing cirrhosis complications and ensuring optimal follow-up and prompt communication with outpatient teams
not only reduced readmissions but also improved overall mortality.22 Consistent with this report, the results of the present study suggest that transitional care
interventions provided by a multidisciplinary team can improve compliance behavior and decrease the incidence of HE and shunt dysfunction 12 months post-
TIPS. In this study, patients who received transitional care interventions from a multidisciplinary team reported signi�cantly higher compliance behavior
scores. The intervention group had better compliance in terms of maintaining a high-quality low-protein diet, taking medicine on time, going to sleep at a
regular time, engaging in moderate exercise, regulating emotions and attending regular follow-up at three time points post-TIPS.

Because patients are vulnerable soon after leaving the hospital, postdischarge telephone calls, which are an important part of care transitions, may improve
clinical outcomes.23 Some studies have shown improvement in outcomes such as knowledge, adherence, satisfaction, emergency department (ED) visits, and
readmissions.24,25 According to these studies, increased compliance scores were associated with a decreased risk of adverse events. Consistent with these
reports, the results of the present study also showed that transitional care interventions can dramatically decrease the incidence of HE and shunt dysfunction.
To improve clinical outcomes post-TIPS, transitional care interventions may be an important initiative worth considering.

The establishment of shunt channels in TIPS procedures reduces the perfusion of portal blood �ow to the liver, which affects the liver function of patients.26

The results of this study showed that following the operation, regular doses of liver-protecting drugs, maintenance of a stable mood, attention to diet and
regular rest and rest can promote the recovery of liver function.

After shunt placement, patients with cirrhosis are prone to develop hyperammonemia, which leads to HE. Once clinical HE develops, the fatality rate is as high
as 50%. Early prevention and treatment of minimal HE can improve the patient's knowledge and ability to work and live and help prevent the further
development of clinical HE.27,28 In the process of continuing nursing care post-TIPS, the group members increased the number of blood ammonia tests of
patients in the intervention group through family visits and helped the patients to identify abnormalities and address the cause in a timely manner, and
hospitalized treatment was provided when necessary. Therefore, although continued nursing cannot signi�cantly reduce the blood ammonia level of patients
in the early stage after TIPS, it can reduce the incidence of postoperative HE through long-term monitoring and nursing management measures.

In China, continued nursing after interventional surgery involves the interventional treatment of patients with advanced liver cancer receiving arterial infusion
chemotherapy or patients with lower extremity occlusive sclerosis.29,30 In particular, studies on continued nursing interventions after TIPS are still in the
exploratory stage, and no consensus has been reached. The post-TIPS intervention in this postoperative multicenter study re�ected current trends in
information services by using the WeChat platform to establish a group chat for learning about patients’ needs in real time and providing timely nursing
instruction and guidance in response, allowing patients to learn about the disease anytime and anywhere. The manual post-TIPS extended nursing
intervention is more suitable for elderly patients who are not familiar with modern technology. Combined with regular telephone follow-up, the multiplatform
and diversi�ed health education methods provided a supportive and comprehensive nursing environment for the rehabilitation of patients after TIPS.31,32

Abbreviations
TIPS:Transjugular intrahepatic portosystemic shunt;HE:hepatic encephalopathy.
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Table 1 Comparison of the baseline characteristics of the post-TIPS patients 
between the control and intervention groups.

Variable Intervention group(n=161)Control group(n=179)t/c2 valuep value

Sex     0.038  0.846 
Male 127 136

Female 34 43

Age     0.032  0.858 

Under the age of 35 10 12

5~45 27 26

6~55 38 42

6~65 26 34

Older than 65 26 31

Education (highest 
qualification)

    0.283  0.595 

lliterate 24 26

Primary school 26 33

unior high school 58 57

High school or technical secondary school38 44

University and above  15 19

Occupation      0.020  0.888 

Unemployed 7 9

Farmers 32 37

Workers 29 24

Professional technical personnel 11 11

Other 82 98

Number of children     1.051  0.306 

85 109

-3 42 35

More than 3 23 25

None 11 10

ncome     0.519  0.472 

None 10 18

Less than 2000 yuan 43 37

000-3000 yuan 32 35

000-4000 yuan 33 38

000-5000 yuan 18 24

Above 5000 yuan 25 27

Etiology     1.420  0.234 

Cirrhosis 78 89

Upper GI bleeding 41 53

Hepatic malignant tumors 27 17

Esophageal and gastric varices 9 11

Budd-Chiari syndrome 4 2

Other 2 7

Child-Pugh score post-TIPS  8.5±0.76  8.75±1.48  0.191 0.667

Blood ammonia 9.93±3.36 9.22±2.20 0.715 0.480
 

 

Table 2 Basic medical compliance in the post-TIPS patients between the control and intervention groups.
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em/Group 1 month post-TIPS 3 months post-TIPS 6 months post-TIPS 9 months post-TIPS 12 months post-TIPS
edication compliance          
ontrol group 1.01±0.1 1 1.01±0.09 1.01±0.09 1

ntervention group 1.45±0.58 1.86±0.57 2.19±0.66 2.31±0.68 2.28±0.72

et control          

ontrol group 1.70±0.82 1.70±0.77 1.73±0.52 1.73±0.46 1.74±0.82

ntervention group 2.07±0.82 2.65±0.56 2.66±0.78 2.67±0.23 2.67±0.72

egular work and rest          

ontrol group 1.17±0.65 1.18±0.78 1.19±0.25 1.21±0.62 2.20±0.11

ntervention group 1.22±0.75 2.46±0.64 2.48±0.83 2.49±0.56 2.51±0.13

oderate exercise          

ontrol group 1.03±0.72 1.11±0.69 2.10±0.18 2.14±0.54 2.15±0.21

ntervention group 2.15±0.66 2.31±0.79 2.38±0.62 2.42±0.87 2.43±0.24

motion regulation          

ontrol group 1.59±0.57 1.56±0.57 1.59±0.62 1.61±0.28 1.63±0.38

ntervention group 1.8±0.66 2.0±0.63 2.3±0.43 2.35±0.58 2.42±0.65

egular follow-up          

ontrol group 1.33±1.03 1.22±1.31 1.28±0.81 1.30±2.35 1.32±1.94

ntervention group 1.57±1.28 1.95±1.98 2.02±0.56 3.45±1.33 3.69±1.76

  

Table 3 Comparison of Child-Pugh scores blood ammonia levels and compliance behavior scores between the control and intervention groups
                                                                                                                    `X±s

Group/Time Child-Pugh
scores

t value  p value Blood ammonia
level

t value p value  Compliance behavior
scores

t value p value

 month post-
TIPS

  -19.38 0.047   -1.322 0.56   22.06 0.001

Control group 9.31±1.23 44.18±30.44 7.09±0.48

ntervention
group

5.81±1.66 39.61±24.11 9.63±0.84

3 months post-
TIPS

  -19.49 0.001   -0.94 0.61   33.05 0.001

Control group 9.4±1.08 40.50±24.46 7.17±0.47

ntervention
group

5.87±1.78 37.32±29.62 12.96±0.85

6 months post-
TIPS

  -18.62 0.001   -3.89 0.77   29.6 0.001

Control group 8.74±0.94 38.53±15.79 8.75±0.83

ntervention
group

5.78±1.57 30.02±19.32 13.39±1.14

9 months post-
TIPS

  -37.61 0.001   -11.71 0.001   50.34 0.001

Control group 8.94±1.03 40.12±17.65 9.68±0.89

ntervention
group

5.19±0.39 19.86±7.36 14.92±0.76

2 months post-
TIPS

  -19.09 0.001   -17.40 0.001   89.58 0.001

Control group 6.97±1.13 41.85±13.7 9.59±0.91

ntervention
group

5.09±0.21 17.85±6.8 15.91±0.78

 
 
Table 4  Repeated measures analysis of variance of compliance behavior scores,Child-Pugh scores and blood ammonia levels in the control and

intervention groups
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em/Group 1 month
post-TIPS

3 months
post-TIPS

6 months
post-TIPS

9 months
post-TIPS

12 months
post-TIPS

F values
of
group
effect

P values F values 
of time
effect 

P values F values
of group*time
interaction

ompliance
ehavior
cores

                   

Control
roup

6.09±0.48 6.17±0.47 7.75±0.83 7.68±0.89 8.59±0.91 3996.29 0.001 8468.14 0.001 2025.99

ntervention
roup

8.63±0.84 11.96±0.85 12.39±1.14 12.92±0.76 13.91±0.78

lood
mmonia
vel

          45.19 0.001 58.75 0.001 42.15

Control
roup

44.18±30.44 40.50±24.46 38.53±15.79 40.12±17.65 41.85±13.7

ntervention
roup

39.61±24.11 37.32±29.62 30.02±19.32 19.86±7.36 17.85±6.8

hild-Pugh
cores 

          830.62 0.001 229.17 0.001 33.27

Control
roup

9.31±1.23 9.4±1.08 8.74±0.94 8.94±1.03 6.97±1.13

ntervention
roup

5.81±1.66 5.87±1.78 5.78±1.57 5.19±0.39 5.09±0.21

 

Table 5 The incidence of adverse events in the control and intervention groups 12 months post-TIPS 

roup/Time Gingival
Bleeding

Melena Hematochezia Hematuria Stage of hepatic
encephalopathy

Swelling of lower
limbs

Fever Shunt
stenosis

Death

0 1 2 3 4

tervention
roup

4 1 0 0 6 2 1 0 3 1 0 7

ontrol group 7 1 1 1 7 3 1 1 15 4 2 16

 

Figures
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Figure 1

An illustration of the study design.
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