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Rethink Your Transjugular Intrahepatic 
Portosystemic Shunt (TIPS): Pre-TIPS Infection 

Predicts Post-TIPS Infection and Post-TIPS 
Portosystemic Encephalopathy

Abstract
Objective: Transjugular intrahepatic portosystemic shunt (TIPS) is used for decompression of elevated 
portal pressure; however, there are potential complications. The aim of this study was to compare the 
risk of complications of TIPS in those who had an episode of infection within 6 months prior to TIPS 
to those without an infection prior. 

Methods: A retrospective chart review was performed on patients who underwent TIPS at a single 
transplant centre over 8 years. They were divided into two groups: patients without infection during 
the 6 months prior to TIPS (n=349) and those with an infection prior (bacterial/fungal) (n=53). The 
Wilcoxon rank-sum test was used to compare continuous variables while chi-squared analysis and 
Fisher’s exact test was used for categorical variables. Multiple logistic regression was used to ascertain 
the association between pre-TIPS infection status and likelihood of post-TIPS infection. 

Results: In the group of patients who had an infection before TIPS, 26.4% (n=14) had an episode of 
infection after the procedure, while in the group without infection prior, 16.2% (n=55) had an infection 
after the procedure (p=0.047; odds ratio: 2.08). In the pre-TIPS infection group, 54.7% (n=29) had 
an episode of portosystemic encephalopathy post-TIPS versus 39.6% (n=134) in the group without 
infection before TIPS (p=0.046; odds ratio: 1.93). 
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INTRODUCTION

Transjugular intrahepatic portosystemic shunt 
(TIPS) is widely used for the decompression of 
elevated portal pressure. Several studies have 
demonstrated that TIPS is very effective for 
secondary prevention of oesophageal variceal 
bleeding and treatment of refractory ascites, 
Budd–Chiari syndrome, hepatic hydrothorax, 
ectopic varices, and more recently, portal  
vein thrombosis.1-4

Complications of the TIPS procedure include 
portosystemic encephalopathy (PSE), infection, 
bleeding, respiratory complications, and liver 
failure.5-7 The model of end stage liver disease 
(MELD), and later its modification to include 
serum sodium in the calculation (MELD-Na), has 
been proven to be the best model to predict 
mortality after TIPS placement.3,8-13 

Other factors have been identified as predictors 
for specific complications of TIPS. Increased age, 
prior episodes of PSE, and a higher Child–Pugh 
class have been identified as predictors of post-
TIPS portosystemic hepatic encephalopathy.14 
TIPS inserted for control of acute variceal 
bleeding and use of overlapping shunts at stent 
insertion have been shown to be risk factors for 
infection of the TIPS shunt (‘tipsitis’) and for post-
TIPS unexplained sustained bacteraemia.15 

Patients with cirrhosis have an increased risk of 
infections in general including infection of the 
ascitic fluid, particularly spontaneous bacterial 
peritonitis.16-20 Similar to the known risk factors that 
predict certain complications of TIPS, there are 
known predisposing factors that can predict the 
probability of spontaneous bacterial peritonitis in 
patients with ascites, such as low serum sodium 
levels, Child–Pugh Stage C, and elevated ascitic 
polymorphonuclear cell counts.21 However, there 
are insufficient data about whether an infection 
(bacterial or fungal) prior to the insertion of the 
TIPS can affect the rate of complications after the 
procedure. The aim of the study was to compare 
the rate of complications of TIPS in patients who 

had an episode of infection within 6 months prior 
to TIPS and those without a history of infection 
preceding the procedure.

METHODS

A retrospective chart review was performed 
on all patients who underwent TIPS procedure 
at the Banner – University Medical Center 
Phoenix between January 2010 and April 
2018. The study was approved by the local 
Institutional Review Board (IRB). All patients had 
a polytetrafluoroethylene covered Viatorr© stent 
(WL Gore, Flagstaff, Arizona, USA). Patients’ 
clinical characteristics, including demographics, 
laboratory tests before and after the procedure, 
cause of portal hypertension, and the indication 
for TIPS placement, were collected. Data on 
episodes of infection (bacterial or fungal) in the 
6 months prior to TIPS, complications of the 
procedure, and outcomes post-TIPS were also 
collected. The information was derived from 
the patients’ electronic medical records. The 
laboratory tests conducted closest to the day of 
the procedure were utilised for the tables and the 
MELD-Na score calculations. 

Prior to the TIPS procedure, and in addition 
to routine clinical history, physical exam, and 
laboratory tests, all patients had an ECG to make 
sure the ejection fraction was normal. In addition, 
all patients had a CT or MRI to evaluate the 
anatomy of the liver and its vascular structures, 
as well as to exclude the possibility of liver cancer. 
Upon discharge after TIPS insertion, the patients 
were instructed to return to the radiology 
department for a Doppler ultrasound to check 
for TIPS patency 1–2 weeks after discharge. If 
any possible complications of the procedure 
were identified at that point, the patients were 
either admitted to the hospital or referred to the 
hepatology clinic for an appointment.

During the study period, there were 402 patients 
who underwent TIPS and were divided into 
two groups: those who had no infection during 
the 6 months prior to TIPS (n=349), and those 

Conclusion: Pre-TIPS infection within 6 months of TIPS procedure is a risk factor for post-TIPS 
portosystemic encephalopathy and infection. Further studies are needed to determine the potential 
benefit of antibiotic prophylaxis in patients who had an  infection in the 6 months preceding  
TIPS placement.
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who did have an episode of infection (bacterial 
or fungal) during the 6 months preceding the  
procedure (n=53).

The diagnosis of infection, both prior to and 
after TIPS, was based on clinical data, laboratory 
tests, and imaging results that when combined 
prompted the admitting doctors to start antibiotic 
therapy. Patient demographic and baseline 
clinical characteristics in those with and without 
infection 6 months prior to the TIPS procedure 
were reported as means, standard deviations 
for continuous variables, and frequencies and 
percentages for categorical variables. The 
6-month period was chosen arbitrarily as a 
period that would capture infections that could 
possibly interfere with the outcome of the TIPS 
procedure. The Wilcoxon rank-sum test was used 
to compare continuous variables between the 
groups, while chi-squared analysis and Fisher’s 
exact test were used to compare the categorical 
variables. Logistic regression was implemented 
to ascertain the odds of clinical outcomes relative 
to pre-TIPS infection status with patients with no 
infection as a reference group. All models were 
adjusted for age, sex, race, pre-TIPS and post-TIPS 
lab values, dialysis, and pre-TIPS PSE statuses. 
All p values were two-sided and p<0.05 was 
considered statistically significant. All analyses 
were conducted using STATA version 14© (STATA 
Corp; College Station, Texas, USA). 

RESULTS

The group of patients that had an infection during 
the 6 months prior to TIPS was referred to as 
Group A, and the group of patients that did not 
have an infection during the 6 months prior to 
TIPS was referred to as Group B.

The two groups were similar in the distribution 
of age, sex, and ethnicity. The mean age in years 
for Group A was 56.9 and for Group B was 57.7 
(p=0.67). Group A consisted of 60.4% males and 
Group B was 61.4% males (p=0.88). In Group A, 
84.3% of the patients were Caucasian  (27.0% 
Hispanic), 3.9% were African American, and 
11.8% were American Indian or Alaska Native. In 
Group B, 88.1% were Caucasian  (27.7% Hispanic), 
0.6% were African American, 3.0% were Asian 
American, and 10.3% were American Indian or 
Alaska Native. There was no statistically significant 
difference between ethnicity or race between the 
two groups (p=0.2).

The aetiology of liver disease was also very 
similar in the two groups. Hepatitis C, alcoholic 
liver disease, and nonalcoholic fatty liver disease 
were the most common aetiologies of portal 
hypertension in both groups. In Group A, the 
aetiology of liver disease was hepatitis C in 33.3% 
of the patients, 31.9% had alcoholic liver disease, 
20.3% had nonalcoholic fatty liver disease, 4.4% 
had autoimmune hepatitis, 2.9% had primary 
biliary cholangitis, 1.5% had haemochromatosis, 
and 13.0% had other causes of liver disease, with 
some patients having more than one aetiology. 
The aetiology of the liver disease in Group B 
was 31.6% hepatitis C, 39.9% alcoholic liver 
disease, 19.2% nonalcoholic fatty liver disease, 
3.1% autoimmune hepatitis, 2.5% primary biliary 
cholangitis, 1.2% haemochromatosis, 0.6% α-1-
antitrypsin deficiency, 0.6% hepatitis B, 0.3% 
hepatocellular carcinoma, and 13.6% had other 
causes of liver disease. Some patients also had 
more than one aetiology. The only statistically 
significant difference in aetiology between the 
two groups was for alcoholic liver disease, which 
was more common in Group B, patients who did 
not have an infection in the 6 months prior to 
TIPS (p=0.019).

The indications for TIPS placement were 
also comparable between the two groups  
(Table 1), except for patients requiring TIPS for 
both ascites and hepatic hydrothorax, which was 
more frequently seen in patients in Group A (11.3% 
of the patients in Group A and 4.5% of patients in 
Group B [p=0.045]).

Table 2 shows the laboratory tests, results, and 
the MELD-Na of the two groups before and 
after TIPS. Prior to TIPS, the patients in Group 
A had a statistically significant higher MELD-Na 
score, with a lower serum sodium and higher 
international normalised ratio, creatinine, and 
total bilirubin. However, the difference in serum 
albumin and the percentage of patients who 
required haemodialysis were not significantly 
different amongst the two groups. In the 
post-TIPS laboratory tests, the MELD-Na and 
creatinine remained higher in Group A. The serum 
sodium, total bilirubin, and albumin were different 
between the groups, but the differences were not 
statistically significant. However, the percentage 
of patients requiring dialysis post-TIPS was 
significantly higher in Group A. 
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Variables Group A

n=66

Group B

n=387

p value

Indications

n (%)

Acute variceal bleeding 22 (42.0) 123 (35.0) 0.37

Ascites 21 (40.0) 122 (35.0) 0.5

Hydrothorax 3 (6.0) 15 (4.0) 0.71

Ascites and hydrothorax 6 (11.0) 16 (5.0) 0.045

Oesophageal variceal 
bleeding not responsive to 

banding 

2 (3.0) 15 (4.0) 1

Non-bleeding gastric varix 4 (8.0) 25 (7.0) 1

Portal vein thrombus 7 (13.0) 64 (18.0) 0.36

Budd–Chiari 1 (2.0) 6 (2.0) 1

Hepatorenal 0 (0.0) 1 (0.3) 1

p values were calculated using the Wilcoxon rank-sum test to compare continuous variables. Chi-squared and 
Fisher’s exact were used to compare categorical variables. The number of patients listed in the table is greater than 
the total number of patients enrolled in the study because patients may have had multiple indications for TIPS. 

Group A: patients that had an infection during the 6 months prior to TIPS. 

Group B: patients that did not have an infection during the 6 months prior to TIPS.

TIPS: transjugular intrahepatic portosystemic shunt.

Table 1: Indications for TIPS in patients with versus those without infection in the 6 months prior to TIPS placement.

Table 3 depicts the rate of complications of TIPS 
in the two groups. Before TIPS, PSE was seen in 
52.8% of the patients in Group A and in 32.1% of the 
patients in Group B. After TIPS, 54.7% (n=29) of 
patients in Group A and 39.6% (n=134) of patients 
in Group B had PSE (p=0.046; odds ratio [OR]: 
1.93). Of the patients in Group A, 26.4% (n=14) 
had an infection post-TIPS, whereas 16.2% (n=55) 
of patients in Group B had an infection post-TIPS 
(p=0.047; OR: 2.08). Except for PSE and infection, 
there were no statistically significant differences 
between the two groups for other complications 
of TIPS including hospitalisation within 90 days, 
acute kidney injury requiring haemodialysis, 
procedural haemorrhage, gastrointestinal 
haemorrhage, respiratory complications, or death.

DISCUSSION

The TIPS procedure is the leading portosystemic 
shunt performed in the USA. With 4.5 million 
adults in the USA diagnosed with liver disease, 
many of whom will develop cirrhosis and its 
complications, it is crucial to better delineate the 

complications of the procedure and potential risk 
factors associated with those complications.22,23 
While there are known risk factors for some 
specific complications of TIPS, there are limited 
data about if and how an infection pre-TIPS affects 
patients post-TIPS. This is an important factor to 
consider because infection, whether bacterial or 
fungal, is a potentially modifiable risk factor. 

Prior to the data collection, the authors 
hypothesised that an episode of infection (fungal 
or bacterial) pre-TIPS placement would cause 
an increase in the number of infections after the 
procedure, and that an episode of infection prior 
to the procedure had the potential to increase the 
rate of other complications of TIPS. These results 
confirmed the hypothesis that infection pre-TIPS 
increased the risk of infection post-TIPS, with 
post-TIPS infection seen in 26% of the patients 
in Group A, compared with 16% of the patients 
in Group B. This difference was statistically 
significant. Logistic regression was used to 
ascertain the odds of clinical outcomes relative 
to pre-TIPS infection status, with patients with no 
infection as the reference group. 
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An episode of infection within 6 months of TIPS 
placement was a predictor of post-procedure 
infection (p=0.047; OR: 2.08). 

In 2016, Deng et al.24 looked at risk factors  
associated with early infection following 
TIPS procedure. The authors identified 
cholangiolithiasis, Child–Pugh Class C, and 
hepatitis C virus infection to be correlated with 
fever post-TIPS. This finding was statistically 
significant. There was no correlation between 
infection and factors such as age, sex, and 
diabetes. Episodes of infection before TIPS as 
possible predictors of post-TIPS infection were 
not included.24 

In a more recent publication, Vozzo et al.25 looked 
at 30-day readmission after TIPS placement and 
found that 36% of the patients were readmitted to 
the hospital. In their study, the authors identified 
the most common reasons for admission as 
hepatic encephalopathy (48%), infection (15%), 
bleeding (11%), and fluid overload (7%). The 
percentage of patients who were readmitted 
because of infection were similar to that of 
the patients in this present study who had no 
episodes of infection in the 6 months prior to TIPS 
placement. However, in the study by Vozzo et 
al.,25 the authors did not comment on whether or 
not the patients readmitted because of infection 
had previously had an episode of infection prior 
to TIPS placement.

Variables Group A

n=53

Group B

n=349

p value

Pre-TIPS

Haemoglobin (mean, SD) 9.33 (+/-2.31) 10.00 (+/-2.39) 0.03

INR (mean, SD) 1.87 (+/-0.83) 1.57 (+/-0.81) <0.001

Dialysis (yes, %) 4 (+/-7.55) 11 (+/-3.20) 0.12

Creatinine (mean, SD) 1.44 (+/-0.89) 1.19 (+/-0.98) 0.003

Albumin (mean, SD) 2.65 (+/-0.74) 2.73 (+/-0.72) 0.44

Total bilirubin (mean, SD) 4.03 (+/-6.29) 2.56 (+/-3.55) 0.006

Sodium (mean, SD) 135.8 (+/-5.63) 137.7 (+/-5.53) 0.026

MELD-Na (mean, SD) 21.8 (+/-9.70) 16.8 (+/-6.99) <0.001

Post-TIPS

Haemoglobin (mean, SD) 9.25 (+/-1.70) 9.85 (+/-1.97) 0.02

INR (mean, SD) 1.96 (+/-0.70) 1.71 (+/-0.59) 0.004

Dialysis (yes, %) 6 (+/-11.80) 11 (+/-3.24) 0.015

Creatinine (mean, SD) 1.29 (+/-0.75) 1.12 (+/-1.00) 0.005

Albumin (mean, SD) 2.49 (+/-0.61) 2.60 (+/-0.66) 0.18

Total bilirubin (mean, SD) 4.69 (+/-5.56) 3.75 (+/-4.66) 0.27

Sodium (mean, SD) 138.2 (+/-5.46) 139.3 (+/-5.57) 0.21

MELD-Na (mean, SD) 22.4 (+/-8.80) 18.7 (+/-6.81) 0.006

p values were calculated using the Wilcoxon rank-sum test to compare continuous variables. Chi-squared and 
Fisher’s exact were used to compare categorical variables.

Group A: patients that had an infection during the 6 months prior to TIPS. 

Group B: patients that did not have an infection during the 6 months prior to TIPS.

INR: international normalised ratio; MELD-Na: model of end stage liver disease-sodium; SD: standard deviation; TIPS: 
transjugular intrahepatic portosystemic shunt.

Table 2: Laboratory values pre-TIPS and post-TIPS in patients with versus those without infection in the 6 months 
prior to TIPS placement.
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Outcomes Group A

n=53

Group B

n=349

OR (95% CI) p value

Hospitalisation within 
90 days (yes, %)

31 (62.0) 181 (53.4) 1.43 (0.74–2.99) 0.25

PSE (yes, %) 29 (54.7) 134 (39.6) 1.93 (1.01–3.70) 0.046

Post-TIPS infection 
(yes, %)

14 (26.4) 55 (16.2) 2.08 (1.01–4.29) 0.047

AKI Req HD (yes, %) 5 (9.4) 27 (8.0) 0.17 (0.02–1.38) 0.09

Procedural 
haemorrhage (yes, 

%)

0 (0.0) 13 (3.9) N/A

Gastrointestinal 
haemorrhage (yes, 

%)

8 (15.1) 33 (9.8) 2.32 (0.71–7.55) 0.15

Respiratory 
complication (yes, %)

11 (20.8) 67 (22.6) 0.26 (0.05–1.32) 0.1

Other (yes, %) 6 (11.5) 58 (17.2) 0.79 (0.22–2.81) 0.71

Death (yes, %) 17 (32.1) 82 (24.2) 1.08 (0.51–2.31) 0.83

Odds ratios and 95% confidence intervals were calculated using multiple logistic regression adjusting for pre-TIPS 
and post-TIPS lab values, dialysis, and PSE Pre-TIPS. 

Group A: patients that had an infection during the 6 months prior to TIPS.

Group B: patients that did not have an infection during the 6 months prior to TIPS.

AKI Req HD: acute kidney injury requiring haemodialysis; PSE: portosystemic encephalopathy; TIPS: transjugular 
intrahepatic portosystemic shunt.

Table 3: Complication of TIPS procedure in patients with versus those without infection in the 6 months prior to 
TIPS placement.

In a study from Allaire et al.26 presented at the 
European Association for the Study of Liver 
(EASL) meeting in 2019, the authors reported 
the survival and risk factors of mortality 
after emergency TIPS for uncontrolled acute 
variceal bleeding in patients with cirrhosis and  
portal hypertension. 

In this specific subset of patients, sepsis was 
the cause of mortality in 8% of the 73 patients 
included. Moreover, despite the fact that all 
patients received antibiotic prophylaxis (as part 
of the standard of care treatment of cirrhotic 
patients hospitalised for acute variceal bleeding), 
42% of patients developed an in-hospital 
infection, including multi-drug resistant bacteria 
(23%). The authors did not mention whether any 
of the patients who developed infection post-
TIPS placement had previously had an episode of 
infection prior to the procedure.26

While none of the aforementioned studies 
stated whether an episode of infection in the 

months prior to TIPS placement increased the 
risk of infection post-TIPS procedure, they all 
documented infection as a common and serious 
complication seen in patients who had TIPS. 

The MELD-Na (and some of the tests used to 
calculate the MELD-Na) score was higher in the 
group of patients who had an infection before the 
TIPS. This indicates that the group of patients who 
had an episode of bacterial or fungal infection 
before TIPS had more advanced liver disease. 
Therefore, the fact that the MELD-Na score in this 
group remained higher after the TIPS placement 
was not surprising. Similarly, the fact that there 
was a higher percentage of patients in Group A 
who had PSE prior to TIPS was also expected, 
given the fact that infection is one of the well-
known triggers of PSE.27

Whether the higher MELD-Na or the previous 
infection determined the higher number of 
infections post-TIPS cannot be entirely determined 
because patients with a higher MELD score, by 
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definition, have more advanced stages of the liver 
disease, and are therefore more likely to develop 
any of the complications of cirrhosis, including 
infection. However, this fact does not weaken the 
value of the results; in fact, it is likely that both 
a high MELD score and a history of infection in 
the 6 months prior to TIPS increase the risk of 
infection after the procedure. An episode of PSE 
pre-TIPS as a predictor of post-TIPS PSE has also 
been previously described.14,25 

Conversely to what was hypothesised by the 
authors, despite the higher frequency of post-
TIPS infection and post-TIPS PSE in Group A, 
the frequency of other complications of TIPS 
procedure, particularly hospitalisation, the need 
for TIPS revision, the need for liver transplant, 
or death, was not affected. Since this was a 
retrospective chart review study, this finding 
cannot be attributed to any specific measure 
intentionally taken. However, these results may be 
used as an alert. When deciding on TIPS placement 
in a patient who had an infection in the 6 months 
preceding the procedure, closer attention must 
be paid to early signs and symptoms of infection 
post-TIPS. 

This study has some limitations: it lacks detailed 
information about which types of infection 
the patients had, the duration of the episodes, 
whether or not there were any infections by multi-
drug resistant organisms, and the exact time 
from infection to TIPS placement. In addition, 
information in regard to hospitalisations and 
other comorbidities that could have increased the 
risk of infection is also missing. 

Despite these limitations, these results offer 
valuable information for the clinician treating 
patients with portal hypertension. The finding 
that an episode of infection in the 6 months 
preceding TIPS is related to post-TIPS infection, 
to the authors’ knowledge, has not been 
previously described. This observation brings 
important considerations when treating this 
patient population. The first is the possibility of, 
whenever feasible, delaying the TIPS placement 
until possible infections have been ruled-out, and 
when present, treated. Secondly, while use of 
antibiotics must always be judiciously evaluated, 
further studies are warranted to consider the 
possible benefit of antibiotic prophylaxis to 
prevent post-TIPS infection in patients with a 

history of infection in the 6 months preceding 
TIPS placement, particularly those with a higher 
MELD-Na score. In addition, given the fact that 
an episode of infection prior to TIPS increases the 
risk of both PSE and infection post-TIPS, these 
results also highlight the importance of educating 
patients and care givers about the further increase 
in the risk of PSE post-TIPS in those with a history 
of infection prior to TIPS placement. 

Finally, while no episodes of infection of the TIPS 
shunt itself (tipsitis) were diagnosed during the 
study period, pre-TIPS infection is a possible risk 
factor of tipsitis. This is particularly important 
to consider in those patients who are not 
candidates for liver transplant because treatment 
options for tipsitis are limited to orthotopic liver 
transplantation or lifetime antibiotics, as an 
infected TIPS shunt cannot be removed.5,15

CONCLUSION

Comparing patients with an episode of infection 
in the 6 months prior to TIPS placement (Group 
A) and those with no infection in the 6 months 
preceding TIPS (Group B), a statistically significant 
increased frequency of post-TIPS infection in 
patients in Group A compared to Group B was 
found (26.4% versus 16.2%). Using regression 
analysis, pre-TIPS infection was a predictor of 
post-TIPS infection (p=0.047; OR: 2.08). It was also 
discovered that there was an increased frequency 
of post-TIPS PSE in Group A versus Group B. In 
Group A, 54.7% (n=29) of the patients had an 
episode of PSE post-TIPS versus 39.6% (n=134) in 
Group B (p=0.046; OR: 1.93). This finding was not 
surprising, given the well-known fact that infection 
is a trigger of PSE. However, it underscores the 
importance of educating patients and care givers 
about the further increased risk of PSE after TIPS 
placement. While these findings did not correlate 
with the frequency of other complications of 
TIPS procedure, namely hospitalisation within 90 
days, acute kidney injury requiring haemodialysis, 
procedural haemorrhage, gastrointestinal 
haemorrhage, respiratory complications, or death, 
these results serve as an alert to the possibility 
of other complications of TIPS in this specific 
population. In addition, the results pave the path 
for further studies to determine the potential 
benefit of antibiotic prophylaxis in patients who 
had an episode of infection in the 6 months 
preceding TIPS placement.  
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