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Abstract
AIM To evaluate the e�cacy of transitional care interventions of multidisciplinary teams for patients with cirrhosis post-TIPS. METHODS
68 patients undergone TIPS were randomly allocated to control or intervention group. Patients in control group received conventional
care, patients in the intervention group received conventional care combined with transitional care. The compliance behavior, incidence of
HE and shunt dysfunction, Child-Pugh scores and ammonia of two groups were compared at 1,3,6 and 12 month post-TIPS.  RESULTS
Repeated measures analysis of variance showed signi�cant group effects from 1,3,6 and 12 month post-TIPS for compliance behavior
scores of the two groups. Intervention group had signi�cant higher compliance behavior scores than control group 1, 3 and 6 month post-
TIPS respectively. The incidences of HE the intervention group were signi�cantly lower than control group12 months after TIPS.The
incidences of shunt dysfunction in the intervention group were signi�cantly lower than control group 12 months after TIPS. The group
effects ,time effects and group*time interaction showed no signi�cant difference in Child-Pugh scores and blood ammonia between the
two groups. CONCLUSION Post-TIPS transitional care interventions increase the accessibility of patients to scienti�cally informed
nursing, signi�cantly improve patients’ compliance behavior and health, decrease the incidence of HE and shunt dysfunction. KEW
WORDS Transjugular intrahepatic portosystemic shunt (TIPS); Transitional care; Compliance behaviors; Hepatic function.

Introduction
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,
there aretwo main drawbacks to the procedure: the occurrence of shunt dysfunction and hepatic encephalopathy (HE), which are frequent
post-TIPS complications.These two complications have signi�cant implications in terms of quality of life and the long-term success of
the procedure.

TIPS dysfunction, de�ned by a loss of decompression of the portal venous system, an increase in the hepatic venous pressure gradient to
more than 12 mm Hg, or a recurrence of complications of portal hypertension,[3]may occur because of stenosis or blockage of TIPS.
ATIPS may be restored to full patency with mechanical unblocking[4]or the placement of another stent.[5]The use of
polytetra�uoroethylene-covered stents enhances shunt patency.[6]The incidence of TIPS dysfunction has signi�cantly decreased;however,
to maintain long-term shunt e�cacy, TIPS patients need regularfollow-up visits.

HE is one of the major complications that occurs post-TIPS.[7]Approximately one-�fth to one-half of patients experience HE after the
insertion of a TIPS.[8-13]Unfortunately, no attempt to reduce the incidence of post-TIPS HE has been successful to date. A randomized
controlled trial (RCT) failed to show an effect of the administration of non-absorbable disaccharides or antibiotics on the incidence of HE
during the �rst month post-TIPS,[14] which is another possible approach that is broadly thought to avoid the excessive diversion of portal
blood using stents with smaller diameters, at least in patients at high risk of post-TIPS HE. However, theuse of stents with a smaller
diameter (8 vs 10 mm) failed to reduce the incidence of post-TIPS HE and was less e�cient in controlling the complications of portal
hypertension.[15]Another potential solution is to use adjustable stent systems to modulate the portal pressure gradient (PPG) to reduce
the incidence of HE. One of the di�culties associated with this solution is that the value of PPG required to avoid the occurrence of HE is
unknown.[16]

A controlledtrialin cirrhosis patients showed that anearly positive diet intervention improved patient compliance with a low-protein diet
and reduced the incidence of HE.[17]Whilethe exactpathogenesisof post-TIPS HE is complex and unknown, the known risk factors
associatedwith post-TIPS HE in patients with portal hypertension dueto cirrhosisare non-alcoholicliver disease, female gender, low
albumin levels, older age, hepatic functional status, and the presence of a portosystemic pressure gradient.[18-20]Patients are expected to
be monitored overnight following the procedure for these complications. Thus,a careful and evidence-based e�cacious prophylactic
treatment to prevent the occurrence of HE is greatly needed.

Transitional care interventional programs are usually multidisciplinary in nature and aimed at improving health care provider outcomes
through improvements in care coordination and continuity for patients in the transition between health care settings. [21]The theoretical
concept underlying transitional care interventions is that readmissions are largely preventable if issues that predispose patients to return
to the hospitalfor treatment can be addressed.[21]Transitional care interventional programs have been targeted at patients with speci�c
diagnoses[22,23] or focused on general medical patients at an average risk of readmission.[24,25]A new model of specialized
caregiving,which is based on a series of diagnostic imagingperformed in real time and on the integrated activity of consultant
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hepatologistsin 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.[26]There have been few well-designed studies supporting the
effectiveness of transitional care for patients with cirrhosis post-TIPS, primarily due to the multifaceted nature of these complex portal
hypertension complications and the di�culty of performing randomized controlled studies on transitional care interventions.

We conducteda RCTto determine whethermultidisciplinary and patient-centered transitional care interventions for patients with cirrhosis
post-TIPS would improvecompliancebehavior and reduce complications post-TIPS.We hypothesized that:

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

2)Patients referred to transitional care interventions would exhibit signi�cantly lower incidence ofHE and shunt dysfunction.

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.

Methods
2.1 STUDY DESIGN

The prospective, quasi-experimentwas conducted from January 2013 to December 2015 inthe Third A�liated Hospital Shi hezi University
(Shihezi City People's Hospital).

The study protocol was approved by the ethical committeesfor human investigations at theThird A�liated Hospital  Shihezi University
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)(08/23/2016). The purpose of the study, enrolment, follow-up, and 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 thestudy data and reviewed and approved the �nal manuscript.

2.2 PARTICIPANTS

A total of 76patients who underwent TIPS insertion successfully and had a diagnosis of cirrhosis (ICD-9 code) were included in the
study.Cirrhosis was diagnosed by specialized physicians in training and primary physicians based on biopsy, endoscopy, or radiological
evidence of portal hypertension or cirrhosis and/or signs of hepatic decompensation (HE, ascites, variceal bleeding,and jaundice).[27]

Study inclusioncriteria:

clinical diagnosis of cirrhosis

Child-Pugh score 10

informed consent

Study exclusion criteria:

age <18 years

rightventricularfailure

severe systemic infection

hepatocellular carcinoma (HCC)

terminal disease

failure to provide written consent to participate in the study.

We excluded 8 patients from the study, two of whom were diagnosed with HCC,and Child-Pugh scores of the rest of 6 participants were
more than 10.Figure 1 shows an illustration of the study design.

2.3. RANDOMIZATION
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Patients who underwent TIPSwere assigned to the control group or intervention grouprandomly. Sixty-eight subjects who met the
inclusion criteria underwent TIPS insertion and were effectively enrolled and randomized to the transitional care intervention group (n=34)
or control group (n=34).All patients were followedfor a period of at least 12months or until death.

2.4. 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 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, how to deal with the adverse drug reactions of anticoagulants, and scheduled regular return visits (1, 3, 6, and 12 months post-
TIPS). An evidence-based transitional care handbook with all these details wasgiven to the participantspost-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 prescriptionsand were informed of the planned appointments
and the blood biochemistry monitoring.

12 months after hospital discharge, a transition nurse followed-up with the patientonce a month by telephone.

2.5. INTERVENTIONS

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

2.5.1.Telephone follow-up:

Each telephone follow-up lasted approximately 10-15 minutes andwas implemented within 72 hours after the patient was discharged.
Follow-up phone calls occurred at 2, 4, 6, and 8 weeks,followed by once a month thereafter. Dedicated nurseswere informed ofthe
symptoms of patients, the presence of complications, and the psychological state of patients, and they provided speci�c guidance for
complications andconsulted primary care physicians when necessary.Participants withseriouscomplications were admitted to the
hospital. Meanwhile,the frequency of telephone follow-ups increased as appropriate.

2.5.2.Family visit:

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

2.5.3.Network communication platform

The QQ and WeChat Internet platforms were used to strengthen communication betweenthe

subjectsand the multidisciplinary team. Timely online guidance for patients could also be

provided. In addition, the latest scienti�c knowledgeregardingcirrhosisand TIPS could be

uploadedtothe Internet. Transition nursesand physicians were availableonline to guide patients

everyTuesday andFriday night from 20:30 to 21:30.

2.5.4.Intervention content

(1) The prevention of risk factorsforHE

Diet cards were custom-made to prevent gastrointestinal bleeding based on the evaluation for
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esophageal gastric varices.Patientswere guided on how to prevent infection of the upper respiratory tract, the digestive tract, and
woundsand how to eat a high-quality low-protein diet. MinimalHEwas evaluated by symptom recognition, a digital symbols experiment,
anda digital connection test A-1. The multidisciplinary team focused on identifying the causeof infection and took appropriate and timely
measures, such as medication by oral or local application, dietadjustment, and white vinegar clysis,to prevent and treat constipation. It
was important for the participants tomake regular return visits to monitor their blood ammonia levels.

(2) The prevention of shunt stenosis and occlusion 
We urged patients to accept regularly doppler ultrasound, so that we can early found shunt

stenosis and take measurestimely.During the short-term of postoperative anticoagulation,another

effortwere also made to prevent adverse drug reactions associated withanticoagulation medication.

2.6. DATA COLLECTION

Subjects were followed for 12 months or more post-discharge to monitor clinical symptoms.Collected data included the following:
(1)demographic characteristics;(2)compliance behavior;and (3)clinicaldata including cirrhosis etiology,routine blood tests, coagulation
tests, hepatic function tests(Child-Pugh score), blood ammonia levels, color ultrasound, CT scans, and/or gastroscopy.Ultrasonography
was repeated monthly to exclude shunt dysfunction.Adverse events, such as HE, TIPS dysfunction, readmission details, and death,were
recorded in a new database. HE often occurs in cirrhosis patients within 3 months after the TIPS procedure.[28]

2.6.1. Primary Outcome Measures: Compliance Behavior

Time Period: 1,3,6 and 12 month after discharge

Thecompliance behaviorsof post-TIPSpatients withcirrhosis weresurveyedusingaself-designed questionnaire.[29]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 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 by face-to-face interviews with
trained transition nurses.

2.6.2. Secondary Outcome Measures:

(1) Incidence of adverse events:shunt dysfunction and HE.The evaluation of the degree of HE was based on the alteration of the patient’s
mental state using modi�cations of the West Haven Criteria (Connet al. 1977).

Time Period: 12 months after discharge

(2) Child-Pugh scores and blood ammonia levels

Time Period: Baseline,1, 3,6 and 12 month after discharge

2.7. SAMPLE SIZE

Approximately one-�fth to one-half of patients experience HE after TIPS insertion.To decrease the incidence ofHEby 20%, with an alpha of
0.05 and a beta of0.10, the study should have included 66 patients (33 per arm). Sixty-eight subjects were enrolled in our study.

2.8. STATISTICAL ANALYSES

Statistical analyses were conducted using SPSS version 17.0 (Chicago, IL, United States).Summary statistics for continuous variables are
presented as the means with standard deviations or standard errors of the mean for comparison tests and as proportions for 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.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.
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Results
3.1 Baseline Characteristics

Between 2013 and 2015, 68patients who had previously undergone TIPS wereidenti�ed and enrolled in the study.Demographic and
procedural data for the entire population and a comparison based on Child-Pughscoresaresummarized in Table 1.Both groups were
comparable with respect to age; gender; education (highest quali�cation); occupation;disease etiology; and severity of liver disease,
including Child-Pugh scores.7 participants died and 7were lost to follow-up in the control group. 4 participants died and 1were lost to
follow-up in the control group.

3.2 Primary Outcome Analysis

As shown in Tables3, repeated measures analysis of variance showed signi�cant group effects from 1 month,3 month,6 month to 12
month post-TIPS for compliance behavior scores of the two groups (F=6.768, P=0.016). To clarify the difference in compliance behavior
scores between the two groups at different time points, multivariate analysis of variance was used to compare differences between the
two groups at each time point. The results showed that intervention group had signi�cant higher compliance behavior scores than control
group 1month (F=7.067, P=0.014), 3 month (F=5.388, P=0.029) and 6 month (F=5.531, P=0.027) post-TIPS respectively (Table 4). Fig.2
showed changing trend of compliance behavior scores between the two groups, both were down before they rise. While,the compliance
behavior scores of the intervention group were higher than the control group in the diagram.The data further showed that the intervention
group had bettercompliance behaviors thanthe control group.

3.3 Secondary Outcome Measures

As expected, the incidence of HE, was signi�cantly lower in the intervention group than the control group 12 months after TIPS[23.53%
(8/34) in the intervention group versus 32.35%(11/34) inthe control group,Z=-2.62,P 0.01] (Table 2).The incidences of shunt dysfunction
in the intervention group(8.82%,3/34) were signi�cantly lower than those in the control group

(29.41%,10/34)12 months after TIPS ( =4.66, P<0.031). The group effects,time effects and group*time interaction assessed by repeated
measures analysis of variance showed no signi�cant difference in Child-Pugh scores and blood ammonia levels between the two
groups(P>0.05).

3.4. Secondary Outcome Measures

The group effects,time effects and group*time interaction assessed by repeated measures analysis of variance showed no signi�cant
difference in Child-Pugh scoresbetween the two groups 1,3,6 and 12 month post-TIPS ,P>0.05. (Table 3)

The measured blood ammonia levels were not normally distributed.The datawere normally distributedafter square root transformation.
Repeated measures analysis of variance was used to compare differencesin the blood ammonia levels between the two groups at each
time point. However, the time effects and group-time interaction assessed byrepeated measures (RM) ANOVA showed no difference
between the two groups at different time points(P>0.05) (Table 3).

Discussion
TIPS insertion is an effective method for resolving the symptoms of portal hypertension.[30]After TIPS insertion, the portal vein blood �ow
to the liver is reduced, and the hepatic artery blood�ow is increased to compensate for this reduction,[31,32]based on the interdependence
of the portal vein and hepatic artery. However,increases in the symptom recurrence rate and the incidence of HE after TIPS, which may
adversely affect quality of life and accelerate liver function deterioration, are the main cause of death.[33]In fact, HE is very frequent post-
TIPS insertion and may be persistent and refractory to medical treatment in a minority of patients, thus signi�cantlyaffecting quality of
life.[34] Therefore, efforts at discharge must focus on this high-risk group of patients to decrease the incidence rate of complications post-
TIPS.

Transitional care has been demonstrated togreatly reduce the risk of readmissions of patients with conditions such as congestive heart
failure and could be an option for patients with cirrhosis.[35]A recent single-center study in patients with cirrhosis and ascites showed that
this 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.[26]Consistent with this
report, the results of the present study suggest that transitional careinterventions provided by a multidisciplinary team could improve



Page 7/14

compliance behavior and decrease the incidence of HE and shunt dysfunction 12 month post-TIPS. In this study, patients who received
transitional careinterventions from a multidisciplinary team reported signi�cantly higher compliance behavior scores. The intervention
grouphad better compliance with the items 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 andattending regular follow-up at three time points post-TIPS.

Because patients are vulnerable soon after leaving the hospital, post-discharge telephone calls, which is an important part of transitions
ofcare, may improve clinical outcomes.[36]Some studies in this reviewshowed improvement in outcomes, such as knowledge, adherence,
satisfaction, emergency department (ED) visits, and readmissions.[37,38]Luo etal. showed that early positive dietary intervention can
signi�cantly improve the compliance of cirrhosis patients with maintaining a low-protein diet and reduce the incidence of HE.
[17]According to these studies, increasing compliance scores were associated with a decreased risk of adverse events.Consistent with
these reports, the results of the present study also showedthat transitional careinterventions can dramatically decrease the incidence
ofHE and shunt dysfunction.To improve clinical outcomes post-TIPS, transitional careinterventions may bean important initiative worth
considering.

TIPS insertion results in the portosystemic shunting of blood, which markedly reduces �rst-passhepatic clearance of intestinallyderived
neurotoxins such as ammonia. Furthermore, thereis also an upregulation of intestinal glutaminase activity, which results in increased
ammoniaproduction in the intestine.[39,40]As a result, blood ammonia levels play an important role in monitoring/

preventing HE post-TIPS. The present results showed that the time effects and group-time interaction determined by RM ANOVA showed
no differencesin the blood ammonia levels between the two groups at different time points.Nonetheless, the study results showed that
the two groups had a different incidence of HE.The sharp rise in blood ammonia levels may still predict the possible recurrenceof HE
post-TIPS. Therefore, continuous monitoring of blood ammonia levels in post-TIPS patients is recommended.

Limitations
Our data should be interpreted in light of several limitations, which are common to most prospective analyses.First, potential bias may be
present in the selection of samples. Subsequent transitional carestudies should be strati�ed according to risk factors of complications
post-TIPS.Second, the trial could not be blinded; however, it is unlikely that this had any effect on our �ndings, as the outcomes were
objective. Third, the follow-up periods were relatively short, so the long-term effects of transitional careintervention on the prevention of
complications post-TIPS are still not clear.

Conclusion
In conclusion, transitional careinterventionby a multidisciplinary team for 12 month post-TIPS cansigni�cantly improve the compliance
behavior of cirrhosis patients, reduce the incidence of complications post-TIPS,and improve patient health status.
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Tables
Table 1. Comparison of the baseline characteristics of the post-TIPS patients between the control and intervention

groups.
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Variable Control group
(n=34)

Intervention group
(n=34)

t/
 value

P value

Age(y) 55.26±11.12 51.58±11.58 1.34 0.186

Gender     1.72 0.294
Male 21 26    

Female 13 8    
Etiology     4.27 0.233

HBV 28 21    
HCV 3 8    

Cholestasis 2 2    
Budd-Chiari syndrome 1 3    

Education (highest qualification)     1.03 0.795

Primary school 2 2    
Junior high school 8 10    

Senior high school or technical secondary
school

19 15    

University or above 5 7    

Occupation     8.03 0.236
Farmers 6 6    
Workers 5 9    

Professional and technical personnel 7 4    

Civil servants 3 5    

individual 10 4    
Medical staff 1 0    

other 2 6    
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. The incidence of hepatic encephalopathy between the control and  intervention groups 12 months post-TIPS

Groups Stage of hepatic encephalopathy
0 1 2 3 4

Control group(n=34) 1 1 0 4 5
Intervention group(n=34) 2 3 1 1 1

Table 3.  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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Items Groups 1 month
post-
TIPS

3 months
post-
TIPS

6 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

P
values

scores of
compliance

behavior

Control
group

11.92±1.98 11.77±2.20 11.46±2.11 11.84±1.86 6.768 0.016 0.538 0.583 0.022 0.976

Intervention
group

13.76±1.54 13.69±2.02 13.38±2.06 13.62±2.98            

Child-Pugh
scores

Control
group

8.50±2.64 8.25±2.50 8.01±2.58 7.52±2.51 0.287 0.600 1.655 0.191 0.117 0.950

Intervention
group

8.17±1.58 7.42±1.67 7.67±1.87 7.00±1.65            

Blood
ammonia

levels

Control
group

10.04±1.67 9.45±1.89 9.25±1.72 9.38±1.36 0.041 0.842 1.135 0.324 0.153 0.804

Intervention
group

10.28±1.98 9.26±1.38 8.85±1.16 8.71±1.59            

Table 4.  Compliance behavior scores of the participants in the control and intervention groups at different time points
post-TIPS 

Groups 1 month post-TIPS 3 months post-TIPS 6 months post-TIPS 12

months post-TIPS
Control group 11.92±1.98 11.77±2.20 11.46±2.11 11.84±1.86

Intervention group 13.76±1.54 13.69±2.02 13.38±2.06 13.62±2.98

F values 7.067 5.388 5.531 3.282
P values 0.014 0.029 0.027 0.083

Figures



Page 13/14

Figure 1

Study design
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Figure 2

Scores of compliance behavior


